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THe: BNGINEER. 


SIX-COUPLED ENGINES ON THE GLASGOW 
AND SOUTH-WESTERN RAILWAY. 


By CHARLES Rovus-MARTEN. 


Just about thirty years ago the Glasgow and South- 
Western Railway made its first definite start into the 
realms of modernism, as regarded its express locomotives. 
In or about the year 1875, when the “ Midland-Scottish ”’ 
service between St. Pancras Station, London, and Glasgow 
had been inaugurated by the opening of the Midland 
direct line from Settle Junction to Carlisle, whence the 
Glasgow and South-Western completed the route to St. 
Enoch Station, Glasgow, Mr. James Stirling brought 
out for the latter line his 7ft. coupled bogie engines, which 
had 18in. cylinders placed inside, with a 26in. piston 
stroke. Those locomotives were, in fact, the earliest that 
associated these dimensions and arrangements. They 
also had Mr. Stirling’s domeless boiler, and took their 
steam, under his plan, from a perforated pipe. These 
Stirling engines did, in their time, much excellent work, 
being employed on first-class express duty until, by 
degrees, they were overpowered by the increased and 
increasing weights and speeds. Most of them are still 
running, and are very useful machines for »uch employ- 
ment as lies within their powers. It will be remembered 








sions favoured by his predecessor—that is to say, the 
Manson standard express engines had four 6ft. 9in. wheels 
coupled, and inside cylinders 184in. by 26in. They also 
had slightly larger boilers, and the size of the tenders was 
greatly increased, an arrangement of eight wheels, four 
set in a bogie frame, being adopted, which enabled better 
supplies of water and fuel to be carried. There has thus 
been in a large degree a continuity of locomotive con- 
struction from Mr. Stirling’s time in the early “seven- 
ties” up to two years ago, when the new departure was 
initiated to which my present article will mainly refer. 
It has happened also that there has been a very similar 
continuity in the character of the work required. The 
loads, no doubt, have tended to increase, but the booked 
speeds have undergone very little alteration for fifteen or 
sixteen years. 

The principal expresses on the Glasgow and South- 
Western Railway are, of course, those which make the 
connection between Carlisle and Glasgow of the Midland’s 
Scottish services between London and the North. With 
a single optional exception, all of these trains each way 
between Glasgow (St. Enoch) and Carlisle call at Kilmar- 
nock and Dumfries ; the optional exception is the after- 
noon corridor dining car express each way, which only 
calls at Dumfries on the down journey to set down 





Ruthwell for 3} miles at about 1 in 200 up, the rest of the 
distance to Dumfries being practically level. But at 
Dumfries there begins a very heavy and trying road, 
rising grades at 1 in 150, and often 1 in 100, ruling nearly 
the whole of the length of 37 miles up the Nithsdale 
Valley to New Cumnock, from which point there is a 
descent of similar character, much at 1in 100 and 1 in 99, 
for 21} miles to Kilmarnock. Soon after starting from Kil- 
marnock there comes a length of 4 miles up which the 
rise is as steep as 1 in 75 passing Stewarton to the 
summit near Lugton. A short bit of comparatively 
level line leads to 4 miles of excessively steep, con- 
tinuously falling gradients, about equal portions being 
respectively at 1 in 70, 1 in 67, and 1 in 69, suce- 
ceeded by an easier descent into Glasgow. It will, of 
sourse, be borne in mind that these severe gradients of 
1 in 69, 1 in 67, and 1 in 70 become ascents on the journey 
south from Glasgow, and these constitute the most 
arduous test that a Glasgow and South-Western engine 
has to face. Itis hardly surprising that such a road as 
this, worked over at fairly high speeds, should have 
necessitated a large amount of train duplication and 
locomotive double-heading, and‘ this had long notoriously 
been the case prior to the period of what I may term the 
new departure. : 
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that when Mr. Stirling went to the South-Eastern, he 
reproduced there in large numbers the same locomotive 
type. 

When his place at Kilmarnock was taken by the late 
Mr. Hugh Smellie, the new locomotive superintendent 
adhered, in his own earliest design, to many of the 
features of Mr. Stirling’s method, including the domeless 
boiler, the 18in. inside cylinders, and the 26in. piston 
stroke. But he reduced the diameter of the driving 
wheels by 3in., viz., to 6ft. 9in., and he did away with the 
leading bogie, substituting a single pair of carrying wheels 
in front. This gave a useful and fairly powerful class 
of engine, a good many of which were built, and most, if 
not all, of which are still at work. After a time, how- 
ever, the leading bogie was again resorted to; first in a 
class of engines which had 6ft. coupled wheels, but 
otherwise closely resembled Mr. Smellie’s standard type ; 
and latterly in a new bogie class, which were virtually 
that same type, with 6ft. 9in. wheels, and 18}in. cylinders. 
All of these engines have proved themselves efficient and, 
within their limits, satisfactory. 

Next Mr. James Manson, the present able locomotive 
superintendent, migrated from the North of Scotland 
Railway to the Glasgow and South-Western, and soon 
bagan to add to the locomotive stock. He adopted the 
steam dome in lieu of the Stirling and Smellie perforated 
pipe, but otherwise retained most of the leading dimen- 


passengers from London, and on the up journey to pick 
up passengers for London. But as this optional stop is 
very frequently made, the normal express stages on this 
service may be taken as being: Carlisle—Dumfries, 33 
miles; Dumfries—Kilmarnock, 58} miles; Kilmarnock— 
Glasgow, 24} miles; total, 115} miles. The best train 
each way is allowed 39 minutes for the 33 miles between 
Carlisle and Dumfries ; for the 58} miles between Dum- 
fries and Kilmarnock the best allowance is 67 minutes 
for the up train and 69 minutes for the down; for the 
24} miles between Glasgow and Kilmarnock vid Barrhead 
the quickest timing is 33 minutes for the up trains and 
32 minutes for the down. But the fastest booking among 
these trains is that of the afternoon corridor dining-car 
express, which, assuming the optional stop at Dumfries 
not to be made, is booked to run from Kilmarnock to 
Carlisle, 91} miles, in 103 minutes, averaging 53 miles an 
hour. The down train has 3 minutes more allowed. It 
will be observed that this booking does not show any 
specially high speed on paper, but the road is an excep- 
tionally heavy one for express work. The stage between 


Carlisle and Dumfries is relatively, but not specially, an | 
Thus, | 
after leaving Carlisle, slightly falling gradients prevail for | 
the first 74 miles,; then follows about 6 miles of level 


easy one, except for the initial length each way. 


and varying gradients, including 3 
ascending at 1 in 193 and 1 in 170, 


miles continuous 
Then approaching 


Several years ago Mr. Manson built a four-cylinder 
non-compound engine as an experiment. It is unneces- 
sary to domore than refer in passing to this lcomotive— 
No. 11—because, although I believe she performed fairly 
well within the limits of her means, these means were 
very distinctly limited owing to her small dimensions, and 
while she undoubtedly illustrated the advantage accruing 
from the superior balancing of the revolving and recipre- 
cating parts which the four-cylinder method gives, she 
assuredly initiated no new epoch in respect of practical 
increment of power. ‘Virtually her duties have always 
been of a somewhat subordinate character, and these she 
still performs, giving, I believe, in that capacity, a fair 
amount of satisfaction. 

But with the great increase of Anglo-Scottish traffic 
which improved speeds and accommodation have 
attracted during the-past<few years, it had become 
steadily more and more evident that a large augmenta- 
tion of locomotive power Was imperative if this expanded 
traffic were to be worked on terms economically satisfac- 
tory. It is very rarely indeed that the use of two 
engines to one train does: give satisfactory economic re- 
sults. As I have before had occasion to point out, twice 
one does not make two in this case. Two engines put on 
to one train will not do twice the work of one, or anything 
like it, and this for many reasons which a practical 
engineer will be at no loss to discern. For one thing, the 
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receiving the smoke and dust of the pilot; in the second 
place, two engines working one express train can never 
be given a full load, for .the simple but very adequate 
reason that on no British railways will the platforms or 
sidings accommodate such a train. Thus, on the London 
and North-Western one of the small and old coupled non- 
compound engines of the * Precedent ” class—often but 
very absurdly called, and for no discernible reason, 
* Jumbos "—has often run to time at fast booking a 
train reckoned as “15 coaches;” but when two of 
these engines are employed the pair cannot be given a 
train of “30 coaches,” even conld they keep time with 
it, because the line is not built or arranged to accommo- 
date trains of such length. And, as a matter of fact, in 
my own experience, as the result of many experiments, I 
never found two “ Precedents” able to keep time with 
the longest train that London and North-Western 
rules permit—nominally, “25 coaches.” Many other 
reasons and arguments might be adduced, were this 
necessary, in proof of the drawbacks from an economic 
viewpoint, as well as an engineering one, of the practice 
called by the Americans * double-heading.” But it is 
sufficient on the present occasion to say that these 
disadvantages had become so glaring in the Glasgow and 
South-Western line that Mr. Manson recognised the 
urgent need of some new design by which the normal 
work of the railway could be performed on the basis of 
“one engine, one train.” In these circumstances, being 
a practical man as well as an able engineer, he very 
judiciously cast about him to see what was being done 
elsewhere in the same direction. And appreciating the 
valuable results which had been given by the six-coupled 
bogie designs of Messrs. J. F. M’Intosh and W. Worsdell 
respectively on the Caledonian and North-Eastern lines, 
he determined to adopt the siz-coupled method, and the 
ten very fine and handsome eugines about to be noticed 
constitute the useful result.* 

In designing these engines Mr. Manson resolved to 
employ the same diameter for his driving-wheels which 
Mr, M'Intosh had used to such good effect in his two 





second engine is always at a disadvantage through | David Cooper, and of the locomotive superintendent, Mr. 
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J. Manson, I had very full opportunities afforded me of 
making a careful and extended examination of the per- 
formances accomplished by the new engines in their daily 
practice. I may say here that, in order to be able to 


| Judge these locomotives in their normal work rather than 
| When making a special effort on “ parade,” I did not in 


| any case let it be known when I was going to travel 


behind the engines, so that I saw them in their regular 
ordinary course, and in more than one case I found good 
reason to believe that had this been desired, the engines— 
at any rate, upon the easier parts of the road—could have 
done beiter even than they did. The period I selected 
for my trials was when the Anglo-Scottish traffic was 
almost at its height. I did not choose the “ St. Grouse ” 
time, because then there is unavoidably so much blocking 
and hindrance of the trains that no adequate opportunity 
is generally afforded for satisfactorily testing locomotive 
capacity. But at the time I chose the traffic was dis- 
tinctly heavy, only one Anglo-Scottish express out of the 
many that I observed being estimated at less than “18 
coaches” in length, while in every instance, excepting 
two, the trains were considerably longer than even this, 
once, as I shall have occasion to mention, loading up to 
what was computed as “224 coaches,” the basis of com- 
putation being to reckon the twelve-wheeled diners as 
2 each, eight wheelers as 14, six-wheelers as one 
“coach.” The weights of the individual vehicles varied 
a good deal in different cases, but the weights which I 
shall have to mention were ascertained with as much 
exactness as possible, and in all cases included that of the 
passengers, staff, luggage, and stores, but excluded those 
of the engines and tenders. 

One of my most interestings runs was made with the 
train which connected at Carlisle with the 9.45 a.m. 
Midland ex St. Pancras. The load was officially 
estimated as “21 coaches,” totalling, with passengers, 
luggage, &c., fully 400 tons behind the tender. The 
engine was No. 384, one of Mr. Manson's six-coupled 
bogie class. Notwithstanding the enormous weight of 
the train, it was not considered necessary to employ a 








JAN. 5, 1906 





poansae averoosnenanelienonetneonpenaaeneeramevesaeyloeeecmnaynercespenaneenrgaaaananeman=ecmsarenrapiee — 


same engine went on from Dumfries to Carlisle. The 
time allowed was 40 minutes for the 33 iniles, but a 
signal stop of 51 seconds duration occurred at Gretna 
Green, and so, although the actual inclusive time occupied 
was 40 minutes as booked, the running time was only 
39 min. 9 sec., while if the delay caused by the extra 
starting and stopping be deducted, the net time was left 
as only 36} minutes. The start-to-stop run from Dum.- 
fries to Gretna, 23} miles, took 26 min. 49 sec., and we ran 
the final 94 miles, almost the whole of which is on up- 
grades, from Gretna Green to Carlisle, in 12 min, 20sec. 
from start to stop. This again must be admitted to be a 
performance very creditable to the engine, which had to 
ascend three miles continuous rise of 1 in 180 approach- 
ing Ruthwell—done at a minimum rate of 45 miles an 
hour—and five miles, mostly at 1 in 300, to Gretna 
Green, in spite of which the engine ran the eight miles to 
the Gretna Green signal stop in 8 min. 15 sec. 

One more instance of the doings of this class without 
pilot aid deserves to be recorded. The engine was No. 383, 
and the train was officially reckoned as “ 13 coaches,” the 
time allowed from. Glasgow to Kilmarnock, 24$ miles, 
which includes the grades already mentioned of 1 in 67, 
1 in 69, and 1 in 70 for four miles on end, was 33 minutes. 
This No. 883 accomplished in 51 seconds under booked 
time, d.e., in 82 min. 9 sec., aminimum speed of 24°3 miles 
an hour being maintained up the gradients of 1 in 67 and 
1 in 69, while no excessive velocities were run down the 
subsequent descent to Kilmarnock. The load was approxi- 
mately 250 tons-behind the tender, passengers, luggage, 
&e., being included. 

All these cases, it will be observed, are of runs made 


by Mr. Manson’s new engines without any pilot 
assistance. But manifestly, when the loads to be hauled 


over the extremely severe gradients mentioned were 
almost always in excess of 800 tons, more commonly 
above 350, and not seldom totalling 400 tons and upward, 
the necessity still existed of employing an assistant 
engine if fast booked timing was to be maintained with 
punctuality. Consequently, the larger number of my 
most important runs with this interesting locomotive 
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colossi, Nos. 49 and 50, namely, 6ft. 6in. 
employed approximately the same sized cylinders. Those 
of the Caledonian engines are, it is true, nominally 2lin. 
in diameter, but in reality they have never been bored 
out to that full extent, Mr. M’Intosh prudently waiting 
first to see whether a smaller bore might be as effective 
as he needed, while also it might prove more economical. 
Those cylinders can at any time be bored out to their full 
2lin. in diameter, and the boiler power is abundant to fill 
them with live steam. With 20in. cylinders and a 26in. 
piston-stroke, Mr. Manson’s new engines, of course. 
possess 133} 1b. of normal tractive force for every 1 lb. of 
effective pressure on the piston, while the adhesion weight 
upon the six-coupled wheels amounts to an aggregate 
of 50 tons. Fairly large boilers were provided with 
1852 square feet of heating surface, and pressed to 180 |b. 
per square inch. As regarded the position of the cylinders, 
Mr. Manson followed the practice of Mr. Worsdell on the 
North-Eastern and Mr. Churchward on the Great 
Western, in placing them outside the frames, his method 
differing in this respect from that of Mr. M’Intosh, who 
placed his cylinders inside. He also followed the North- 
Eastern and Great Western in driving the middle pair of 
coupled wheels instead of the leading pair, after the 
fashion introduced by the Caledonian, and since followed 
by the London and North-Western in its six-coupled 
express and mixed traffic engines. The outcome has 
been to produce an engine of large power and high 
efficiency, as well as of very handsome and commanding 
external appearance. Like the rest of the Glasgow and 
South-Western passenger engines, it is painted a dark 
rich green, suitably picked out with black and white 
lines. It does not need to be demonstrated that an engine 
possessing a normal tractive force of 133} lb. for every 
pound of steam pressure in the cylinders, a boiler large 
enough to supply those cylinders effectually, a steam 
pressure of 180 lb. to the square inch and 50 tons of 
adhesion weight to take up and utilise the force given out 
from the boiler through the cylinders is, or should be, a 
distinctly powerful machine. The next step is to see how 
the engines perform in actual daily practice. 

Through the courtesy of the general manager, Mr. 





One of these engines is illustrated in a four-page supplement which 
a companies this issue.—Ep. Tue E. 


He also | pilot, although, as I have already explained, there are 


some considerable gradients to mount during the stage 
to Dumfries which, ordinarily speaking, are considered at 
least moderately trying—i.e, 1 in 170 and 1 in 200 for 
some distance on end. There is, it is true, a decidedly 
favourable start from Carlisle, a slightly falling gradient 
extending for several miles. Still, even recognising the 
easy character of this part of the road, the acceleration 
accomplished by the one engine with so vast a weight 
appeared to me extremely creditable. No. 384 got away 
without the slightest hesitation or slipping, and rapidly 
gained speed. The first station, Rockcliffe, 4 miles from 
Carlisle, was passed in 6 min. 11 sec. from the start; the 
next two miles—viz., to Floriston—occupied 2 min. 14 sec., 
and the next 24} to Gretna only 2 min. 40sec. The time 
from Carlisle to Gretna—8} miles—was 11 min. 5 sec. 
This was distinctly good work with so huge a load. 
The following six miles, half of which length rises 
at 1 in 193 to 1 in 170, took 6 min. 59 sec., our speed only 
falling from 60 miies an hour on the level to 45 miles an 
hour on the rising gradients. This was very smart uphill 
travelling with such a weight behind the engine; but 
even better was done up the subsequent 3} miles to Ruth- 
well, most of which is at 1 in 200. Here the absolute 
minimum was 50 miles an hour, and it should be borne 
in mind that the gradient was the same as that approach- 
ing Potter’s Bar on the Great Northern, or from Ampthill 
to Harlington on the Midland. The subsequent level 
length to Dumfries afforded a striking instance of what 
the new engines could do in the way of sheer collar work 





| on the dead level hauling 400 tons, for the speed steadily 


rose to 67°2 miles an hour, which was persistently and 
unwaveringly maintained until it had to be reduced 
for the Dumfries stop. The distance of 33 miles from 
Carlisle to Dumfries, start to stop, was run in 38 min. 4 sec. 
—certainly an admirable piece of work. 

Another interesting performance by one of these engines, 
unpiloted, was shown me by No. 889 of the same class, 
which ran unassisted from New Cumnock to Dumfries, 
hauling 360 tons behind the tender, in 36 min. 27 sec. from 
start to stop for the distance of 37 miles. Most of it is 
on a decidedly falling gradient, but nevertheless the 
running with such a load is well worthy of notice. The 
maximum speed attained was 78°2 miles an hour. The 
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class had to be made under these conditions ; even so, 
they are well worthy of notice. Perhaps the most 
remarkable of all was one from Dumfries onward by the 
train which had left St. Pancras at 9.45 a.m. According 
to information furnished to me, the load was calculated 
as “224 coaches,” which represented a total weight, 
including passengers, luggage, &c.—the train being 
crowded throughout its whole length—of fully 425 tons, 
possibly 430. The pilot taken was No. 55, one of Mr. 
Smellie’s 6ft. 9in. coupled set. Even with these two 
engines doing their best, the long and arduous ascent of 
Nithsdale proved sufficiently trying. The distance of 37 
miles took 47 min. 48 sec., averaging 46°2 miles an hour 
to the New Cumnock summit. The minimum rates were 
respectively 50 miles an hour up 1 in 200, 44 up 1 in 150, 
33 up 1 in 100. The pilot was not dropped at New 
Cumnock, but went through to Glasgow; the descent to 
Kilmarnock, much at 1 in 99 and 1 in 100, was performed 
at a very steady pace, which seldom greatly exceeded 60 
miles an hour, and the stage of 58} miles from Dumfries to 
Kilmarnock was run in 69 min. 18 sec. inclusive. There 
was the usual stop at Kilmarnock, and then after the 
fresh start there came the long climb at 1 in 75. This 
was performed at a minimum rate of 25 miles an hour. 
It should be mentioned, however, that during one-quarter 
mile the rate fell to 24°3, but then there came an imme- 
diate recovery, first to 25 and then to 26 miles an hour, 
although the engines were still climbing the gradient of 
lin 75. The total running time from Carlisle to Glasgow 
was 2h, 22 min. 43 sec., or 2 min. 17 sec. under the booked 
time. The weather was drizzly throughout, with strong 
side wind and slippery rail. : 

On another occasion I had engine No. 389, also six- 
coupled type, and a load of 860 tons, piloted by No. 36, 
one of Mr. Manson’s four-coupled class. The journey of 
24} miles from Glasgow to Kilmarnock was accomplished 
in 82 min. 54 sec., again in spite of a strong side wind, a 


| drizzling rain, and slippery rail. In this case the lowest speed 


up the steepest pinch—viz., 1 in67—was 23 °6 miles an hour, 
while up grades rising at 1 in 200 and 1 in 300, speeds of 
58 and 56 miles an hour respectively were maintained. 
The same two engines went on with the same load from 
Kilmarnock to New Cumnock summit, where a special 
stop was made to drop the pilot. This distance of 
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203 miles was covered in 27min. 38sec. from start to 
stop, the slowest speed up 1 in 99 being 33 miles an hour, 
while up 1 in 150 rates of 50 to 53 miles an hour were 
steadily maintained. 

Yet another run by one of these engines, No. 390, 
piloted by No. 83—Manson—four-coupled, is sufficiently 
interesting to deserve a place among the present notes. 
The load this time was 350 tons, exclusive of engines and 
tenders; the time taken from Glasgow to Kilmarnock 
was 82min. 15 sec., the minimum speed up 1 in 67 was 
24°83 miles an hour, und the highest downhill speed 66-1, 
the drivers easing down carefully over the fall at 1 in 75 
approaching Kilmarnock. 

Such, then, were my principal experiences with these 
fine and handsome new engines, of which Mr. Manson 
the parent. Compared with various experiences 
on other lines, I think they show very creditably, and 
| have little doubt that on some future occasion when it 
iuay be feasible to.‘ extend” them, with the view of more 
accurate determination of their full power, [ may have an 
opportunity of recording even finer achievements. Mean- 
While it seems to me indisputable that with his six- 
coupled bogie type Mr. Manson has well taken the 
ineasure alike of the requirements of his railway and of 
the most scientific and practical means of fulfilling them. 
It may be worth while to add that while Mr. Manson and 


Mr. M'Intosh respectively have closely approached the | 


limits of the British loading gauge with their largest ten- 
wheelers, there still remains one resource not yet em- 


ployed upon either line that may be called into use when | 


further power is needed. I need hardly say that I refer 
to the compound principle, which already has been 
employed to such great advantage in the heaviest and 
fastest work on the other side of the English Channel, 
and which enables more work to be got out of a given 
amount of steam than can be obtained in single-expansion 
engines which exhaust the steam after a single using 
with much of its power-capacity still unexpended. 








HARBOURS AND WATERWAYS IN 1905. 


The Parliamentary proceedings dealing with har- 
bours and waterways in the last Session do not mark 


any great progress in the development of the facili- | 
ties for meeting the rapidly increasing size of steam | 


vessels, nor amongst the Bills introduced, were there any 
of the first importance; the only Bills that 
legislative sanction being those promoted by the Thames 
Conservancy, the Humber Conservancy, the Ribble 
Navigation, and the Clyde Trustees. The Bill for the 
construction of the new dock at Harwich was not pro- 
ceeded with. 


The Thames. 

No attempt was made in the last Session to revive the 
Lill relating to the Port of London which had been 
brought in by the Government in the previous session, 
and which had been considered by a Joint Committee in 
1903 and finally withdrawn. The London County Council 


Bill for creating a new body for the management of the | 


Thames, very much on the lines on the Government Bill, 
was also dropped. 

The Thames Conservancy obtained an Act giving them 
power to dredge and deepen the river between the 
Nore and the Albert Docks, so as to give a depth of 30ft. 
at low-water spring tide. The total distance from the Nore 
to Gravesend is 31 miles, but dredging is only necessary 
over nine miles. Further, they obtained powers to in- 
crease the dues on shipping from 3d. on ocean-going vessels, 
and 4d. on coasting vessels, to double these amounts for 
a period of three years, to defray the cost of the work esti- 
mated at £377,680. The Bill as originally promoted was 
shorn of three-fourths of its contents, and only that part 
relating to the dredging and to the laying of dues on ship- 
ping to pay for it was passed. The Conservators have re- 
cently accepted a tender to remove 500,000 cubic yards of 
material from the Lower Hope at the rate of 1s. 44d. 
The annual report of the Conservators shows that 421,000 
cubic yards had been dredged from the river eastward of 
London Bridge, the greater part of which had been 
deposited in Barrow Deeps, and about one-fourth at the 
western end of the Leigh Middle Shoal. Considerable 
difficulty has* been experienced in attaining the depth of 
22ft. at low water through Barking Reach, although 
during the previous year 280,350 cubic yards of material 
had been removed. 

During the past year an agreement has been arrived 
at for the amalgamation of the Millwall Dock Company 
with the London and India Dock, and sanction to the 
scheme will be sought next Session. A scheme was 
approved by the Thames Conservancy during the year for 
the construction of a timber wharf 6600ft. long, and for 
ten transport sheds 300ft. long at Stone, six miles above 
Greenwich, and not far from the Greenwich Station of the 
South-Eastern Railway, where the water is deep enough 
to allow vessels of heavy draught to be moored. It is 
estimated that this wharf, if constructed, would provide 
acconunodation for one-third of the trade of the port. 

The Thames Harbour Bill that was introduced for 
powers to construct a barrage across the river at Graves- 
end, and so convert the Thames into a floating harbour, 
was not allowed to proceed, owing to non-compliance 
with the Standing Orders; but notices have been given of 
the intention of the promoters to bring the scheme 
forward in the coming Session. 

Dover. 

Considerable developments have taken place with 
regard to the Port of Dover, which is rapidly growing into 
importance as a port of call for the large German- 
American and other passenger steamers. It has also 
been decided by the Admiralty to make Dover a first 
class naval base. The construction of the national 
harbour, which was commenced at the end of 1897, is 
making satisfactory progress, and the contractors are 





obtained | 
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being urged to get the work completed at the end 
1906, or a year before the contract time. The extension 
of the Admiralty Pier, which forms part of the works, 
was finished some time ago, and the opposite or 
eastern arm is also finished, the breakwater which 
After considerable negotiations an arrangement has 
been come to between the Admiralty and the Dover 
Harbour Board, under which the accommodation for the 
Navy and commercial vessels will be kept distinct. The 


for their traffic, and the Prince of Wales Pier, which has 
been constructed by the Harbour Board at a cost of 


reserved for the use of the Admiralty vessels. It was 
originally intended to build a water station between the 
Adiniralty Pier and the Prince of Wales Pier for the 
accommodation of the continental traffic, but under the 
| new arrangement the Admiralty Pier is to be widened 
| to 240ft., and it is proposed to make alongside a new con- 
| tinental station, 800ft. long, which will cover a space 
larger than the Charing-cross station. As there a 
| depth of 40ft. at low water, the largest vessels could lie 
there at all states of the tide. The scheme contemplates 
the erection of Customs examination rooms, refreshment 
and all other necessary conveniences for the 
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roolis, 
landing 
| estimated cost of these works is £800,000, and parlia- 
| mentary sanction is to be sought for their execution. 
Since 1904, when the large German liners began to 
call at Dover, the number of passengers embarked and 
disembarked has very largely increased. Two hundred 
and sixty-nine large liners called at Dover during the past 
year, and landed or embarked 7636 passengers. 

| One of the Bills of which notice has been given for 
the next Session is for the incorporation of a company to 
make a pier railway and other works at Dover in connec- 
tion with a scheme for a Channel Ferry. 


| The Humber. 


| One of the most important of the Bills relating to 
waterways that came before Parliament was that relating 
to the Humber. The Conservancy obtained powers for 
increasing the contributions from the deck companies and 
others interested in the navigation for the purpose of 
obtaining funds for carrying out works required for 
| dredging and improving the channel so as to secure a 
estimated cost of the 
£100,000 according to 
generally carrying on 


| greater depth at low water, the 
| works being between £50,000 and 
| the scheme adopted, and also for 
'the works entrusted to the Commissioners more 
efficiently. The Bill passed the Committee after con- 
siderable opposition, but at the instigation of the Board 
of Trade a clause was inserted for the purpose of inquiring 
into and reporting on the constitution of the Conservancy 
and of the Hull Trinity House and their respective 
navigation powers and jurisdiction. The Commissioners 
appointed by the Board of Trade under this section of 


the Act are Sir Colin Scott Moncrieff, Mr. Sheldon, 
and Sir Kenelm Digby, with Mr. Noel M. Farrer 


as secretary. This Commission will commence its pro- 
ceedings in January. Preliminary works for the con- 
struction of the new deep water dock at Immingham, 
near Grimsby, by the Great Central Railway Company, 
have been in progress during the year, and tenders were 
asked for the construction of the dock, entrance piers, 
and other works, and eighteen were received, that of 
Messrs. Price, Willows, and Reeves being accepted, the 
amount being over one million. Four years are allowed 
for completion of the work, and it is expected that opera- 
tions will begin early in the new year. There is 40ft. at low 
‘water in the Humber where this dock is to be placed. The 
lock is to be 750ft. long, with 28ft. on the sill at low-water 
spring tides. A commencement has not yet been made on 
the dock to be constructed by the Hull and Barnsley and 
North-Eastern railways in Hull Roads, for which an Act 
was obtained in 1900. The purchase of the land required 
has, however, been completed, the amount to be paid to 
the Humber Conservancy having been settled by an 
arbitration held during the year. 

It has been decided by the Hull Corporation to pro- 
ceed with the scheme for making a landing-stage for 
fruit, cattle, &e., on a site a little above the Alexandra 
Dock of the Hull and Barnsley Company, the estimated 
cost of the works being £150,000, and a Bill has been 
deposited for obtaining the necessary powers. The export 
of coal from Hull assumes already very large proportions, 
and is rapidly increasing ; extensive new collieries have 
been opened, and new branch railway lines constructed 
connected with the collieries. The principal places to 
which this coal is sent are the Baltic ports generally and 
Russia, Germany, and Sweden, some being also exported 
to South America. 


The Ribble. 


The Act which the Preston Corporation obtained last 
Session was for power to raise £200,000 for improving 
the channel in the Ribble estuary, this making the 
seventh Act that has been obtained in connection with 
the dock and navigation since 1883. At present there is 
only a depth of 21ft. available at high-water spring tide, 
11 miles below the dock, and large vessels have, there- 
fore, to lighten in the Bog Hole at the mouth of the estuary. 
Under the powers of the Act now obtained it is proposed 
to extend the training walls for 24 miles through the sand 
banks. It is intended to construct these training walls 
in a somewhat novel manner by the deposit of clay, 
dredged from the upper part of the channel, which is to 
be deposited on the top of the sand; and it is expected 
that by the action of the tides this clay will settle down 
until it reaches the bottom 18ft. below the surface. The 
quantity of clay required is estimated at 2} million cubic 
yards. The face of the banks above the sands is to be 
faced with stone. The principal opponents to the Bill 
were the District Council of St. Anne’s, on the ground 
that the works would seriously affect the channel past 





that place. 


forms the outer enclosure being about half finished. | 


of | Seaham. 


| the docks are made of karri wood from Australia. 


Harbour Board are to have the use of the Admiralty Pier | 


£550,000, and which was completed two years ago, will be | 
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The new dock at Seaham, which has been under con- 
struction since 1899, was completed and opened during 
the year. These works include two outer piers or break- 
waters extending outwards 1383ft., a dock of 10 acres, 
with a depth of 27}ft. The bottom of the dock and the 
approach channel had to be excavated for a depth of 
about 12ft. through limestone. The entrance gates to 
It is 
expected that consequent on the opening of this dock 
there will be a large development of the coal trade in the 
neighbourhood, where several new pits are being opened 
out. The export through the old dock was 600,000 tons, 
but the greater part of the output from the Seaham 
collieries had to be sent to Sunderland, because there was 


| not depth of water sufficient for the larger vessels of the 





and embarkation of passengers and goods. The | 


| date the biggest ships afloat. 


fleet of colliers belonging to the estate. It is anticipated 
that the quantity sent through the new docks will very 
shortly reach 2,000,000 tons a year. A full illustrated 
account of the works was given in THe ENGINEER of the 
10th November. 


Southampton. 

One of the principal events of the year was the com- 
pletion and opening of the new graving dock at South- 
ampton on October 21st. The dock is over 875ft. long, 
and has an entrance 90ft. wide, and will thus accommo- 
Moreover, it could in the 


| future, were it deemed desirable, be lengthened up to 











1000ft., so that it provides well for the development of 
the steamship. Various other improvements at the docks 
are also being carried out. A very full description of the 
dock appeared in THE ENGINEER of October 20th, and to 
it we must refer readers who desire fuller particulars. 


The Clyde. 


The past year has been an eventful one in the history of 
the Clyde Trust, its constitution having been altered by 
the addition of seventeen members and the scope of repre- 
sentation made wider. An Act was also obtained under 
which the Trustees have acquired the whole undertaking 
of the Harbour of Renfrew with all its rights. The 
Trustees have undertaken to build a new dock on land to 
be acquired from their old opponent, Mr. Spiers, of 
Elderslie, and £5590 is to be paid to the burgh for its 
rights. The revenue of the Trust for the year ending in 
June last shows a small decline over that of the previcus 
year, which was a record one. The tonnage of vessels 
arriving and departing from the port was 11,121,336 tons, 
an increase of 287,846 over the previous year, but the 
tonnage of goods imported and exported showed a 
decrease of 112,223 tons. The revenue showed a surplus 
of £71,185 for the year. There has been a remarkable 
increase during the last ten years in the revenue, which 
has increased during that period from £353,000 to 
£513,548 last year. A new quay wall 1580ft. long near 
Pointhouse was commenced early in the year, and when 
completed the cattle and timber trade will be transferred 
to this part of the river. Shieldhall wharf has also been 
in progress of extension for a length of 450ft. A large 
slice of the foreshore is being cut away at Elderslie, and 
boring and blasting operations have been in operation for 
removing the rock that crosses the bed of the river at 
this place, and the channel is being lowered so as to give 
a depth of 28ft. at low water. The south half of the 
river is now completed and open for traffic, operations 
being transferred to the northern side. The entrance to 
the new mineral dock at Clyde Bank opposite the river 
Cart has been greatly improved by the removal of 
34 acres of foreshore, and the dock, which received 
parliamentary sanction in 1899, is making considerable 
progress, part of the area being already in use. This 
dock, which will be 19 acres in extent, is to have 25ft. at 
low water and 35ft. high-water spring tides. Electric 
power is to be used for the cranes and all purposes of the 
dock ; the electric current for lighting and power purposes 
is to be generated by the Trustees. 


The Mersey. 

The Mersey Docks and Harbour Board, in view of the 
demand for increased facilities required by the growing 
size of steamers, have determined to expend a further 
sum of about four millions in providing additional docks and 
shed accommodation to the northward of Hornby Dock ; 
and the necessary powers to carry out the works are to be 
applied for in the coming Session. The proposed works 
include a half-tide basin to connect the river entrance 
with two branch docks to the north of the Hornby Docks, 
with entrances 120ft. wide and 21}ft. at low-water spring 
tides; double storey sheds on the sides of the docks; and 
a river wall to the north to enclose the Seaford foreshore 
belonging to the Board. 

The Manchester Ship Canal gave an evident proof of 
its vitality and usefulness during the year by the opening 
of a new dock to accommodate the growing traffic, which 
has been steadily increasing during the ten years the 
canal has been opened from less than a quarter of a 
million registered tons in 1894 to over one million tons in 
1904, the average tonnage per vessel increasing from 
500 to 1202 tons, the number of vessels having increased 
from 402 to 862. The new dock is over half a mile in 
length, and 250ft. in breadth, with about the same area of 
quays and storage room. Parallel with the quay on one 
side, five four-storey sheds 112ft. wide and 40}ft. high 
have been constructed of concrete and steel. The cranes, 
which are electric, are fixed on the roof, which is flat, and 
can be used for storage pwposes. The ccntract for the 
dock was made in April, 1902, so that the work has only 
taken three years to complete. Two new ccal tips have 
been erected at Partington, and a grain elevator of 40,000 
tons capacity is in course of erection. The work for 
deepening the canal to 28ft. is also in hand. 


The Tyne. 


On the Tyne the work of constructing the new break- 
water at Tynemouth has made considerable progress, and 
the foundations of the roundhead were commenced during 
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the year. Altogether over a quarter of a million has been 
paid to the contractors on account of this work. At New- 
sastle the Corporation are about to spend about £90,000 in 
rebuilding and equipping the quays and providing electric 
cranes and sheds. 


Whitby. 


Under an Act obtained during the year the control of 
Whitby Harbour was transferred from the Trustees 


| 


originally appointed in 1827 to the Urban District Council, | 


who propose spending £50,000 in dredging and improving 
the harbour. 


Lianelly. 

The port of Llanelly, which is one of the Welsh ports 
where anthracite coal, copper, and tin-plate are exported, 
has not yet recovered from the trouble into which it fell 
in connection with the construction of its new dock. It 
will be remembered that, owing to a difference with one 
of the adjacent landowners as to the ownership of the 
land where the entrance stands, considerable litigation 
ensued and considerable delay arose in the opening of the 
new dock, during which time the harbour authorities got 
into financial difficulties, and were unable to pay the 
interest on the loans borrowed from the Bank of England. 
Finally an arrangement has been come to under which 
the Bank of England is to have two representatives on 
the Harbour Board, and the Corporation have consented 
to the levying of a rate in aid. 


Canals. 

The last report of the directors of the Suez Canal 
showed that a steady increase of traffic was still taking 
place in the number and tonnage of vessels passing 
through the canal. The increase in net tonnage of the 
last over the previous year was 1,494,547 tons. This 
great increase was due principally to heavy shipments of 
wheat from India, and to the large quantity of coal going 
to the Far East. Of 3287 vessels passing through the 
Canal 74 per cent. were British, 13°8 per cent. were 
German; France comes next with about 6 per cent. 
The navigable dimensions of the Canal are now nearly 
double what they were twenty years ago. The work 
of deepening the channel is steadily progressing, and 
the draught of vessels has been increased to 27ft., and 
this is to be further increased to 31ft.; the curves also 
are being improved. During this year a remarkable 
accident happened in the canal, by which the traffic 
had to be wholly, or partially, suspended for more than 
a month. The Chatham, bound for Yokohama, 
having on board 80 tons of dynamite, was run into by 
another steamer. and by the displacement of the oil 
lamps the vessel was set on fire, the flames extending 


S.S. 


to part of the cargo. consisting of coke; and as all 
attempts to extinguish the fire were unavailable, 
the vessel was sunk in the Canal. This created a 


partial obstruction. Steps were then taken to blow up 
the vessel, and a charge of 250 lb. of blasting gelatine and 
50 Ib. of red dynamite, made up in bolsters of canvas with 
submarine detonators attached, were placed in the hold; 
these were connected with the batteries on shore placed 
three miles from the Canal. The result of the explosion 
was to create a wave in the Canal having a velocity of 
25 miles an hour, and parts of the vessel were hurled a 
distance of about half a mile. The bank of the Canal on 
one side was completely destroyed over a length of 400 
yards, and for a width of 100 yards, and a hole 40ft. deep 
was scooped out of the bottom of the channel, a corre- 
sponding bank being thrown up about 16ft. above the 
bottom. About 15,000 cubic yards of earth and 400 tons 
of iron wreckage had to be dredged from the Canal before 
traffic could be resumed. The traffic on the Canal was 
partially suspended on the 5th of September, and it was not 
until the 12th ot October that the full traffic was resumed: 
this having been entirely suspended for ten days, and 
136 vessels detained. 

An attempt was made during the past vear to bring toa 
practical issue the agitation that has been going on for some 
years for the revival of the canal system of this country. 
A Bill was prepared and duly lodged for the creation of a 
canal trust for the purpose of acquiring, improving, ex- 
tending, and administering in the public interest the 
canals and inland navigation of England and Wales. 
The Bill provided for the acquisition of canals from the 
present owners, the compensation to be paid being settled 
by a Court of Arbitrators. No allowances were to be 
made for compulsory sale. The capital was to be raised 
by 3} Canal stock guaranteed by the Treasury. The 
Sill, however, did not come on for discussion, as it was 
thrown out for non-compliance with Standing Orders. 

The canal system of this country was exhaustively 
dealt with recently at the Institution of Civil Engi- 
neers in a discussion lasting over three nights on Mr. 
Saner’s paper on “ Inland Waterways.” 

On the Continent France is expending a large sum 
annually on the improvement of the inland waterways. 


America and Canada. 

In the United States and Canada the enlargement of 
the Erie Canal, which is expected to cost 20 millions of 
pounds, and which will give a 10ft. waterway from 
Buffalo to New York, permitting the use of barges of 
800 tons, is still in progress; but no further development 
of deep water canals appears to be likely to take place. 
The dimensions of vessels navigating the Great Lakes 
and the connecting channels is continually increasing, and 
steamers carrying 12,300 tons are now navigating Lake 
Superior and Lake Erie. The main route of 900 miles 
between Chicago and Buffalo through Lakes Michigan, 
Huron, and Erie is navigable for vessels drawing 18ft. 
The Canadian lock at Sault St. Marie, which overcomes 
the 20ft. difference in level between Lake Superior and 
the Michigan-Huron !evel, is 900ft. long and 80ft. wide. 
The traffic along this route reaches 80 million tons. As 


regards the sea route, dredging operations are in progress 
between Montreal and Quebec, which, when completed, 
in about three years, will give 30ft. at low water over a 


| minimum width of 500ft. 
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The total amount expended by 


| the Canadian Government on the improvement of water- 


ways amounts to about 18 millions of pounds. The 
Dominion Government has now under consideration a 
project for a deep water canal to connect the Georgian 
Bay of Lake Huron by a direct line from the French 
River through Lake Nipissing to the Ottawa River, which 
would give a route to the sea 400 miles shorter than that 
by the Great Lakes. 

On the Panama Canal, since it came into the hands of 
the United States, operations have been chiefly confined 
to sanitary works of water supply and drainage, providing 


| houses for the staff and labourers, and collecting plant, upon 


which nearly two million pounds have been spent. Exea- 
vation has, however, been going on in the Culebra 
cutting, but it is not expected that the new plant will be 
in use, and the works in full swing, until the middle of 
the year. An unfortunate division of opinion took place 
amongst the members of the International Commission 
appointed to advise on the works, some of the Commis- 
sioners, principally the Americans, advising the construc- 
tion of locks to overcome the rise in the Culebra, and 
the others that the canal should be level throughout. 
The latter course would involve a much larger expendi- 
ture and occupy more time. Already an emergency vote 
has had to be asked for, as all the funds placed at the 
disposal of the Canal Commissioners have been exhausted. 


France. 

Considerable activity is being exercised in France 
in improving the harbour and dock accommodation. 
The training of the Seine through the estuary has 
been completed on the left bank for six miles to 
Honfleur, and on the right bank to St. Sauveur, 
about a mile higher up. The shoals which existed 
in the channel have been lowered about 3ft. The 
general bed of the estuary maintains its level at 
about the level of low-water spring tide. The sill of the 


new entrance lock at Havre will have 14}ft. at low 
water. The channels at Dunkirk, Calais, and Boulogne 


have been deepened to 12ft. below low-water spring tide. 
To seaward of the pier heads at Calais a depth of 16}ft. | 
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below low water is maintained; and in the outer harbour 
of Boulogne a channel has been dredged to 32ft. below 
low water. The deep-water tidal basin at Boulogne, which 
was commenced in 1901, is proceeding slowly, owing to 
unexpected difficulties in the construction. The bar at 
the mouth of the Adour has been deepened to 64ft. An 
entirely new approach has been made to the Port of St. 
Nazaire at the entrance to the Loire, involving the 
formation of two extensive sea walls converging at their 
outer extremities to a width of 400ft., the cost of the 
works exceeding £400,000. Very heavy dredging has 
been carried on in connection with these works, and a 
depth of 19-68ft. secured in the outer harbour at low 
water. It is expected that when the works are completed 
St. Nazaire will become one of the finest maritime ports 
on the French coast. In the Garonne a depth of 13ft. is 
now maintained by dredging. The maintenance of these 
channels requires annually about 7} million cubic yards 
of dredging. During the past twenty-four years upwards 
of 243 millions of -pounds has been expended by the 
Government in improving the harbours and docks of 
France, and works estimated to cost a further 24 million 
pounds are in progress. 


Germany. 

It has been decided by the German Government to 
make a second entrance to the Kiel Canal at Brunshuttel, 
and the canal is to be widened. The tenth report issued 
since the opening of this canal shows a constant increase 
in the traffic. For the year ending in June last 32,623 
vessels, with a total net capacity of 5,270,477 register 
tons, used the canal, an increase of 585 vessels, and 
280,190 tons over the previous year. 


After a struggle of six years’ duration, the Prussian 
Canal Bill obtained the sanction of the Prussian Diet. 


This provides for the construction of a canal for con- 


necting the Weser and the Rhine with a branch to 
Hanover, and a waterway from Stettin to Berlin 


capable of taking vessels carrying 600 tons; also for 
the 
with the Vistula. The total 
works is 16} million pounds. 


estimated cost of these 
This system will provide 
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area inland not served by railways. It is expected the 


works will be commenced next spring. 


Belgium. 

In Belgium the new harbour of Zeebrugge and the 
maritime canal to Bruges have been opened during the 
year, and the Lanéashire and Yorkshire and Great 
Eastern Railway Companies have established lines of 


| steamers to Bruges from Goole and Harwich respectively. 


India and the East. 

In the East a new dock is in course of construction at 
Bombay by the Port Trust, having an area of 494 acres, 
with a depth of 854ft. Trade and navigation has made 
rapid progress at this port during the last few years. 
Thirty-five years ago Bombay had only one dock cf 
34} acres, and the tonnage amounted to about 700,000 tons ; 
the dock area is now 54} acres, and will cover 93 acres 
when the new dock is completed; and the returns give 
the tonnage at 2} million tons. Bombay now claims, 
with several other ports, to rank only after London and 
Liverpool, and to be the third largest of the British Pose 
sessions in the value of the trade, 

Another notable incident of the year in the East is the 
acquisition by the British Government from the Straits 
Settlements of the docks at Singapore, which will be 
valuable for Admiralty purposes for the ships stationed in 
the Eastern Sea and Australia. The price to be paid for 
the dock is to be settled by arbitration, the umpire being 
Sir M. Hicks-Beach, with Mr. R. Inglis, M. Inst. C.E., and 
Mr. E. Boyle, K.C., as arbitrators. 


In our last issue we gave a description and a two-page 
drawing of the new six-wheels coupled express: locomo- 
tives which have recently been put to work on the 
Glasgow and South-Western Railway. As promised, we 
give with to-day’s a four-page woodcut of this powerful 
engine, together with drawings of the tender. In another 
column Mr. Rous-Marten*discusses the’work of the engine 
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which forms the subject of these illustrations, and in 
order to make this issue the more complete we may, 
perhaps, usefully repeat a few of the leading dimensions. 
The cylinders are 20in. diameter by 26in. stroke. The 
heating surface is 1852 square feet, made up of 131 square 
feet in the fire-box and 1721 in the tubes, while the work- 
ing pressure is 180 lb. on the square inch. The weight of 
the engine and tender in working order is 117 tons 8 ewt., 
18 tons 1 ewt. of this being on the driving wheels. 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—A visit to the 
Royal Courts of Justice will take place on Saturday, January 6th, 
at 3 p.m., to inspect the plant and batteries in connection with the 
electric lighting of the building. Members are to meet at the foot 
of the steps going from the Strand to Carey-street at 2.45 p.m. A 
meeting will be held at the Institute on Wednesday, January 10th , 
at 8 p.m., when Mr. Frank Crawter will read a paper on ‘Storage 
Batteries and their Application to Public Institutions.” Mr. Frank 
Broadbent, M.1I.E.E., in the chair. The second social evening of 
this session will be held on Saturday, January 13th, when a dance 
will take place at the Institute, 7 p.m. toll p.m. A discussion 
evening, to which all members are invited, will be held at the Insti 
tute, on Saturday, January 27th, at 8 p.m., when, among other 
topics, the subject matter of the previous papers will come under 
review. 

SHEFFIELD SocleTy OF ENGINEERS AND METALLURGISTS.—At 
the Technical Department of the Sheffield University recently, 
Professor Hardwick delivered a lecture on ‘Colliery Working.’ 
The lecturer opened with a concise account of the principal coal 


| seams worked in South Yorkshire, Derbyshire, and Nottingham - 


regulation of the river Oder, and connecting it | 


shire, pointing out that, except at the northern and southern encs 
of the coalfield, the seams have generally an eastern dip at an eary 
inclination, He then dealt with the various systems on which tl e 
working of the coal is conducted, explaining in detail the lorg 
wall system. Illustrations were given to make clear the conditiot s 
of the underground roads and workings, and the lecturer described 
more particularly the operation of getting coal both by hand and 
by machine, This part of the lecture was fully illustrated by 
slides reproduced from photographs taken underground by Mr. 
W. E. Garforth, of Hetofts Colliery, near Normanton, and ler t 
for the lecture. The importance of the miner looking well to his 
own safety by proper timbering was dealt with by the lecturer, 
who laid special stress on this matter. Other details of colliery 
working were explained and illustrated, the lecture closing with 
an account of the appliances for sorting and cleaning the coal, and 


a means of communication with the sea for a large | its loading into the trucks, : 
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ELECTRICAL ENGINEERING IN 1905. 


Business in this branch of engineering during the past 
year has been unsatisfactory ; prices have been low and 
competition severe, but the prospect for the immediate 
future is better. Last year is memorable for the grandiose 
schemes brought forward for the supply of electric energy 
in bulk in Great Britain, and some of the schemes will be 
considered again in a few months. It seems probable 
that a Royal Commission will have to be appointed to 
deal with those which relate to the metropolis and its 
vicinity, as there are now so many rival claimants in the 
field that this appears to be the only satisfactory method 
of procedure. 

New Bills. 

Last year the scheme which attracted the most interest 
was undoubtedly that of the Administrative County of 
London and District Power Bill; a large number of 
witnesses were heard by the Parliamentary Com- 
mittee, and a vast amount of evidence was given by the 
promoters and by their opponents, and the Bill proceeded 
to the second reading, but, owing to the exhaustion of 
time, the third reading could not be taken in the last 
session, and,- therefore, the application has now been 
renewed. The promoters desire to obtain powers to 
supply electric energy in bulk, and were successful in 
proving that the Board of Trade unit could be sold 
profitably at a remarkably low figure. A great deal of 
opposition arose from municipalities which thought they 
saw their rights assailed, and after consultation with the 
various borough councils the London County Council has 
finally made application for a Private Bill to enable it to 
carry out similar works to those proposed by the 
Administrative County of London Campany. The 
Council propose to acquire a site of some 15 acres close 
to the Grosvenor-road railway bridge over the Thames, 
and there to erect a very large supply station. This 
Bill will, of course, be opposed strongly by the Adminis- 
trative County of London Company and by other bodies. 
The Charing Cross and Strand Electric Supply Company 
has also promoted a Bill seeking powers to supply energy 
on a large scale inside the County of London. A fourth 
scheme is that of the Additional Electrical Power Supply, 
which proposes to build a power station at Great Paxton, 
on the Great Northern Railway, and send its current ata 
high tension—between 3000 and 6000 volts—in overhead 
conductors to Enfield, whence it will be distributed only to 
ete and power companies and recognised under- 
takers. 


Railways. 

The application of electric energy to the working of 
railways is now becoming one of the most important 
branches of the industry. The London, Brighton and 
South Coast Railway Company has had this matter under 
discussion for some time, and has decided to deal first 
with its South London line. The plans have been pre- 
pared and tenders obtained, and only a few weeks ago it 
was decided to accept the offer of the Allgemeine Elek- 
tricitats Gesellschaft of Berlin. This line is to be worked 
on the single-phase alternating system with overhead 
high-pressure wires. We believe that the reason for 
accepting the offer of the foreign firm was not only that 
the price was lower than that of British firms, but that 
this was the only firm tendering who had had prolonged 
experience of heavy single-phase traction under com- 
mercial conditions. Our readers will remember that 
most important results have been obtained on the Spind- 
lersfeld Railway in Germany. The total outlay will be 
in the neighbourhood of a quarter of a million pounds 
sterling, but only the electrical equipment of the first 
few trains will be made in Germany, and a large part 
of the work will be actually carried out at the works 
of the British Thomson-Houston Company, and in other 
British works. 

The Metropolitan and the Metropolitan District lines 
were changed from steam service to electric service 
during the past year; the Baker-street and Uxbridge 
line was worked on New Year’s Day, 1905, the supply 
being three-phase alternating current at 11,000 volts 
taken to rotary converters and there transformed into 
direct current. The Neasden power station is fitted 
with Westinghouse-Parsons turbo-alternators; all the 
cars are of the corridor type, of British manufacture, 
with British Westinghouse motors, and 1200 horse-power 
is available for each train. The present mechanical 
signals are now being replaced by electro-pneumatic 
signals and automatic train stops; the working of the 
brakes and the control of the doors does not at present 
give entire satisfaction to the public, and the increase 
in the number of passengers has been so great that the 
present service of trains is quite inadequate at certain 
parts of the day, but the number of trains cannot be 
increased until the new signals are completed. 

The fine new generating station at Lots-road, Chelsea, 
was opened last year, and is designed to supply not only the 
whole of the energy needed for the Metropolitan District 
Railway, but also the Baker-street and Waterloo line ; the 
Great Northern and Brompton; Charing Cross, and 
Hampstead ; the Edgware and Hampstead Railways, and 
certain tramways south of the Thames. When completed 
it will contain 80,000 horse-power, and will have cost about 
2} millions sterling. Westinghouse-Parsons turbo- 
generators, each of 5500 kilowatts, are in use. On the 
Liverpool and Southport branch of the Lancashire and 
Yorkshire Railway Company, which is now worked 
entirely by electricity, a serious accident took place at 
the Hall Road station through the mistakes of a signal- 
inan and driver. At the end of the first year of electric 
working the passenger traffic had increased so much that 
80 electric trains in each direction were running daily, 
making 160 in all. as compared with 90 steam trains 
previously. The Liverpool Overhead Electric Railway | 
has been connected to it, and the fares revised, so that we | 
may hope that the overhead line may now pay better. 


Abroad very considerable advances have been made in 
the use of electricity upon railways. A single-phase 
alternating-current electric locomotive is in use on the 
Westinghouse Interworks Railway, and develops 1500 
horse-power, a pressure of 3600 volts is used on the over- 
head trolley wire, and this is transformed to 140 or 320 
volts on the motors. This engine was inspected at Pitts- 
burg last year by the delegates of the International Rail- 
way Congress, and was built by the Baldwin Company 
and Westinghouse Company jointly. 

In April, 1905, comparative tests were made with a 
steam locomotive and an electric locomotive upon the 
New York Central Railway, the former had cylinders 22in. 
diameter by 26in. stroke, and weighed 152} tons, while 
the latter weighed 894 tons, so that with trains each 
weighing 513 tons inclusive, the weight of the train drawn 
by the electric locomotive was 63 tons heavier than that 
drawn by the steam locomotive. Current was supplied 
by the General Electric Company's works at Schenectady, 
and the maximum speed attained by the steam train was 
50 miles per hour, and by the electric train 57 miles per 
hour. The latter finished two train lengths ahead of the 
steam train. 

Twenty-five single-phase alternating current locomo- 
tives were ordered last year by the New York, New 


Haven, and Hartford Railway, from the Westinghouse | 


Electric and Manufacturing Company, and each is to be 
capable of developing 1600 horse-power. In 
with these powerful engines we may also note that two 


small storage battery electric locomotives are employed | 


upon the construction of the new Great Northern, Picca- 
dilly, and Brompton Railway. inside the tunnel which is 


now being made, and each is 50ft. 6in. long and draws a | 
load of 60 tons at a speed of seven to nine miles per | 


hour. 

Opinions seem to differ as to the relative advantages of 
the third rail contact system and the overhead wire for 
main line traffic, and one expert has expressed the opinion 


that for rapid acceleration and short runs direct current | 


is preferable to single-phase alternating, but that the 
latter system is more suitable for runs of considerable 
distance with moderate acceleration and moderate 
tonnage. 

The British Westinghouse Company has built for the 
Swedish Government Railways an electric locomotive to 


work with an overhead wire at a pressure of 18,000 volts | 
single-phase, with connections for several lower voltages | 


down to 3000 volts; its weight is 25 tons upon four driving 
wheels 41lin. diameter. 


The Murnau-Oberammergau branch of the Bavarian | 


State Railways has been completely equipped by the 
Siemens-Schuckert Company; it is 14 miles long, and 
single-phase alternating current at 5000 volts and 
163 cycles, is fed direct into the overhead line. 


Power Supply. 

Large generating stations for the distribution of 
electrical energy are springing up in many parts of the 
country. The first large hydro-electric power station in 
Wales is now being installed in the Snowdon district for 


the North Wales Power Company. Water supply is being | 
obtained from lakes Llyn Lydaw, 1415ft., and Glaslyn, | 
be | 


1970ft. above sea level. Four Pelton wheels will 
coupled direct to three-phase alternators, each with an 
output af 1500 kilowatts at 10,000 volts and 50 frequency, 
and power will be taken to the Oakley slate quarries and 
other works. The Clyde Valley Electric Power Company 
opened their Yoker station on the Clyde in June last; the 


area over which the company has obtained powers is | 


750 square miles in extent, and reaches from Craigen- 
doran and Port Glasgow on the west to Lanark and Shotts 
on the east. 
Govan, Partick, Port Glasgow, Paisley, and Hamilton are 


excluded from the schedule unless any of them should | 


elect to take a supply. 

The Yorkshire Electric Power Company opened its 
large new station last September. This company has 
parliamentary powers over an area of 1800 square miles 
in the south and west of Yorkshire, which contains 
18 boroughs, 118 urban, and 21 rural districts. The 
station is situated between the London and North- 
Western Railway Company’s station of Ravensthorpe and 
the river Calder. Three Curtis turbo-alternators, each of 
2000 kilowatts, have already been installed, and the 
transmission lines are to be worked at 10,000 volts. 
The Gloucestershire Electric Power Company has now 
obtained the sanction of the Board of Trade for the use 
of pressures up to 30,000 volts in its overhead trans- 
mission lines. The first station of the Fife Electric 
Power scheme was opened last August, and supply has 
commenced. The area controlled is the whole of the 
county of Fife, 504 square miles in extent, and this is the 
most important industrial area in the east of Scotland. 
Two-phase current at 3000 volts and 50 frequency is 
being used. 

Ai the Birmingham University about £500,000 has 
already been spent on the workshops and machinery for 
the new buildings at Bournbrook, which are situated 
800 yards from the main building. The power station 
supplies all the Bournbrook section of the University, 
and is the heat-engine laboratory for the engineer 
students. The North Metropolitan Electric Power Com- 
pany has erected a station at Hertford to supply electricity 
in bulk to the allied Power Distribution Company. At 
present there are only installed two sets each of 100 kilo- 
watts, but space is left for other sets. 

Abroad we find a proposal made by Mr. H. Wilson Fox, 
the manager of the British South Africa Company, for a 
Zambesi Falls power scheme, which embraces duplicate 


transmission lines 700 miles long, with aluminium con- | 
ductors carried upon braced steel towers about 60ft. high. 

In New Zealand the Waipori Falls Electrical Power Com- | 
pany has erected a station, and is using 20,000 volts, with | 


a transmission line 30. miles long, and anticipates a 
demand of 4000 horse-power very soon. 

The Electrical Development Company of Ontario is 
using 25,000 horse-power from the Canadian Niagara 


contrast | 


The city of Glasgow and the burghs of | 


Falls for transmission to Toronto, Hamilton, and other 
towns within a radius of 100 miles from the Falls. The 
Commissioners state that franchises have already been 
granted for the development of 375,000 horse-power, and 
a further franchise of . 10,000 horse-power from the 
Chippawa River, and it rests with the Government to 
decide whether any further franchises should be granted. 
At the Niagara Falls generating plant an investigation is 
being made of the process invented by Professor 
Eschweiler, of Hanover, and Dr. Woltereck, of London 
and New York. This process consists in passing- a 
stream of air mixed with steam over peat in a state of 
slow combustion. It is stated that five tons of sulphate 
of ammonia are produced per 100 tons of peat at half 
the present market price of the sulphate. Extensive 
works are being put down in the north of Ireland at 
Carnlough to produce 60 tons per hour. At the Ontario 
Power Company’s station at Niagara Falls the largest 
horizontal turbines ever built will be used; two are 
| already delivered, and each will develop 11,340 brake 
| horse-power, and eighteen more of similar size are to be 
installed. 

In Italy the Cellina River, which rises in the Carnic 
Alps, is being used, and a hydro-electric power station 
has been erected. The energy transmitted at 
36,000 volts, and supplies the district of Venice. 

At Vizzola, on the river Ticino, also in Italy, there is 
already a hydro-electric power station developing 19,000 
| horse-power; but the Lombardy Electric Company have 
found it necessary to put down another at Turbigo, and 
| the fall is obtained by a canal from the Ticino which will 
develop 6800 horse-power. 

In Johannesburg the municipality is building a large 
station to supply electricity for both power and light- 
ing. The generators, which are being built by Siemens 
| Brothers and Co., Limited, have an aggregate output of 
12,000 horse-power. Some of the current produced will 
be direct, and some two-phase alternating, and the gene- 
rators will be driven by gas engines. 

The use of electricity is extending in factories; the 
Acme Spinning Company, of Pendlebury, near Man- 
chester, is equipping its new premises for lighting and 
| driving. Current at 10,000 volts three-phase is obtained 
from the Lancashire Electrie Power Company and trans- 
formed at the mills to 400 volts three-phase for motors, 
and a four-wire three-phase distribution at 230 volts for 
lighting. The new mill is alongside a precisely similar 
mill, driven by steam power, so that the results of the 
new venture should prove instructive. 

The cordite factory founded by the Government on the 
Nilgiri Hills in the Madras Presidency, near Wellington, 
is now using the Karteri Falls,34 miles distant, which with 
six turbines and three-phase generators produce a total 
| of about 1000 horse-power, which is used for lighting and 
| motor driving. 

Collieries also are finding the advantages of electric 
driving. This method is now employed to a considerable 
extent in Belgium for winding engines, as well as for 
motor work and coal-cutters, and many of our readers 
| had an opportunity of examining the Ilgner and other 
systems in Liége last vear. 

The Lambton Collieries, Durham, have decided to use 
electricity, to a very large extent, and have divided 
the contract between the Electrical Company, of London, 
W.C., and Bruce, Peebles and Co., of Edinburgh; the 
necessary electrical energy is to be obtained from the 
Durham Electric Power Company's station at Philadelphia, 
at 6000 volts three-phase, which will be transformed down 
at the collieries. The Wigan Coal and Iron Company 
Limited, has recently put down forty-four Semet-Solvay 
coke ovens, and these are all worked by a three-phase elec- 
trical plant put down by the British Westinghouse Company ; 
the pressure is 440 volts at 50 cycles, and the coke ovens 
are electrically charged and discharged. The Oerlikon- 
Bertrand eleetrically operated coke retort charging and 
discharging plant is in use at the gasworks at Lille, and 
| appears to give satisfaction. At the Shirebrooh Colliery, 
| also, a three-phase plant has been put down, working at 
440 volts with 60 cycles. 

At the recent mining exhibition at Arras, near Lille, 
an electrically operated winding engine was shown; this 
was of the Koepe type, and all the mechanism was 
| installed on the top of the steel winding tower. The 
plant was built by the Lahmeyer Company, of Frankfort. 





1s 


Electric Tramways. 

Electric tramways continue to supersede the old horse- 
car lines, and in the metropolis it is expected that the 
London County Council's new line from the Angel, Isling- 
ton, vid Rosebery-avenue, and thence below the surface 
of Kingsway, will be in working order by about the end of 
the present month. 

One of the most interesting traction problems is the 
competition between the motor omnibus and the electric 
trams. We believe that the cost for working petrol omni- 
buses is at present about 1s. per car-mile, including interest 
on capital and all other costs, but the total average 
operating costs of electric tramways in Great Britain is 
only about 8d. per car-mile. In Perth a somewhat novel 
experiment was tried last year in using petrol cars upon 
the old horse-car tramlines, but it was not successful, and 
the line is to be re-laid for electric traction. In Man- 
chester the total length of single track reaches 144 miles, 
and about 400 cars are in use. 

The tramways and light railways round the city of 
Birmingham now form a very extensive network, owned 
by various companies, and controlled by the Birmingham 
and Midland Tramways Joint Committee. The total 
route length" is about 114 miles, the most recently com- 





pleted piece consists of 11°8 route miles, which begin in 
the City of Birmingham, near the municipal buildings, 
and extend through Smethwick, Oldbury, and Rowley 
Regis, into Dudley. The Swindon Corporation line, 44 
miles in length, of 3ft. 6in. gauge, was opened last year. 

A considerable number of lines cannot earn a dividend 
owing to excessive capitalisation, and many were put 
| down at a cost of £16,000 per mile, when an expenditure 
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of £10,000 per mile would have been ample. The service 
a‘ Erith was started in September last ; the track is 8°4 
miles long. This town already had a municipal electric 
light and power supply, which was the first public three- 
phase plant in England. The new tramways take their 
supply from this station. 

The Wolverhampton system of surface contacts laid 
in the road does not appear from the returns of last year 
to be a financial success. 

At Walthamstow the Urban District Council's light 
railway was opened in June of last year, and is supplied 
with current from a gas-driven station, which is the 
largest of its kind in the country. It consisted originally 
of thirteen sets of Westinghouse three-cylinder gas en- 
gines direct-coupled to Helios direct-current generators, 
and now six further units have been added. 

At Hastings the circular route through Baldslow and 
Ore, with branches to Hollington and Old Hastings, are 
now open, and the route along the front through St. 
Leonards to Bexhill is almost finished, which will make a 
total of 30 miles. Alternating current is generated at 
6600 volts, and transformed to 500 volts direct-current. 

Regenerative control is: now coming into use in two 
ways, one being known as the Raworth system, and the 
other as the Johnson-Lundell system; the saving in con- 
sumption of energy appears to be very considerable, 
especially on hilly routes, as current is given back to the 
line when the cars are descending gradients. 

In Hongkong the electric tramways were completed 
Jast year; there are now 14} miles of single track on the 
3ft. 6in. gauge, with overhead lines, the work being 
designed and carried out by British firms. The Calcutta 
tramways are now the most important system in the 
East; motor cars with trailers are used, and on feast 
days 151 trains are used. Tiere are at present 171 
single-deck motor cars and 2% voute miles of double 
track. 


Telegraphy. 

In telegraphy one or two notable feats have taken 
place; there has been through telegraphy by means of 
Wheatstone apparatus for a total distance of 4000 miles 
from Liverpool to Teheran direct with eleven automatic 
relay stations. During the International Railway Con- 
gress at Washington a special time signal was sent round 
the world, and the currents were repeated upon a large 
map of the world by means of incandescent lamps. This 
map was in the Exhibition ground near the Washington 
Monument, and created a good deal of interest. 

The Murray type-setting apparatus has been improved, 
so that an increase in the speed of type-setting by 
telegraphy is now attained. The Baudot and Murray 
alphabet for machine telegraphy is the best known, and 
the marking impulses average only 1} per letter. The 
telegraphone, which was invented by Waldemar Poulsen, 
has recently been greatly improved by the work of the 
late Professor Elisha Grey, and may become of com- 
mercial use. The instrument has three positions—one 
for dictation, one for hearing, and one for secretary. 

Wireless telegraphy has been very largely employed 


in the Russo-Japanese war. Captain James, the 
Times correspondent, made use of the De Forest 
system in Japanese waters, and stated publicly that 


he selected the system as being the most free from 
interruption. He was able to transmit thirty to thirty- 
five words per minute, whereas only twelve to fifteen 
words could be sent by other systems. In the address 
which Mr. Marconi gave at the Royal Institution on 
* Recent Advances in Wireless Telegraphy ” he said that 
a speed of twenty-four words per minute on the average 
had been attained between Amsterdam and Chelinsford. 
He says that at distances not greater than 150 miles the 
range by day was to the range by night as 2isto5. This 
result has not yet been satisfactorily explained. 


Telephony. 

There has been a considerable extension in the telephone 
business. The General Post-office acquires the National 
Telephone Company's exchanges in the year 1911, so that 
any competition will be between the municipalities and 
the General Post-oftice. It will be remembered that 
municipalities were allowed to establish exchanges of 
their own in 1899, and it is of interest to inquire what 
success has attended their operations. 

In the City of Glasgow the municipal telephone system 
has been left far in the rear by the National Telephone 
Company, which had at the beginning of last year over 
19,000 stations. The original estimate put before the 
Parliamentary Committee was £19 per line, and the 
actual cost has been £35. Accounts show that the total 
capital now invested is £360,000, and the gross revenue 
£55,426, so that it has been a great financial failure, and 
it would probably be best for the Corporation to negotiate 
with the General Post-office authorities soon as 
possible. Only five municipalities have their own tele- 
phone service, and these are not paying concerns. This 
is the state of affairs seven years after the passing of Mr. 
Hanbury's Telegraph Act of 1899. The issue of further 
municipal telephone business is suspended. In London 
the Bank exchange of the National Telephone Company, 
which has about 6000 subscribers’ stations and 1000 
junctions in connection with it, was suddenly destroyed. 
The disaster was attributed to accidental contact of the 
telephone cables with the live rail in the tunnel of the 
Metropolitan District Railway near Westminster Bridge. 


Lighting. 

Electric lamps have been considerably improved, and a 
number of the newer types were exhibited at Olympia last 
year. The Osmium lamp is now on the market. The 
first type was only for 87 volts and 25 candle-power, with 
a consumption of 15 watts per candle-power, but the 
improved lamps are stated to have a life of 800 to 1000 
hours, and higher voltage lamps can now be obtained. 
Tests made on the Tantalum lamp by Dr. Louis Bell in 
the United States gave the mean efficiency during a life 
of 800 howrs as 2°05 watts per candle-power, whereas the 


as 





mean of carbon lamps made in the United States is 
certainly not higher than 3°5 watts. It appears, therefore, 
that there is a saving of about 40 per cent. in energy by 
the use of the Tantalum lamp. Messrs. Siemens and 
Halske have devoted great attention to the manufacture 
of these lamps, and construct them for 110 volts. The 
average useful life appears to be from 400 to 600 hours, 
when calculated upon the basis of a loss of initial candle- 
power of 20 per cent. 

The English Nernst Lamp Company has not been very 
successful, but the lamps are used to a fairly large extent, 
and in Stirling it is now reported that for street lighting 
on 230 volts the average life is 800 hours, which is 
much better than earlier results elsewhere. A form 
known as the Nernst-Paul type is now made for both 
alternating and direct current, and is used for lantern 
work. The mercury lamp, such as the Cooper-Hewitt, 
the Bastian, and others, seem to have a future for photo- 
graphic work, but as yet are not being used very much 
for ordinary illumination. Dr. Weintraub, in the United 
States, has been studying the subject for the General 
Electric Company, of New York, and uses a rectifier with 
alternating current. 


Miscellaneous Uses. 


We learn that during the past year an Association of | 


German Electricity Works has been formed to further 
co-operative purchase of goods, and the first matter they 
will deal with is the purchase of incandescent lamps. 

In miscellaneous matters we may mention that the 
Canadian Government sent a Commission to Europe last 


year to examine the question of the electric smelting of | 


iron and steel, and they inspected the Keller and Heroult 
furnaces, the only ones at present invented which could 
be adapted to the requirements of English steel smelting. 
In the opinion of the Canadian Commission either of 
these furnaces can compete successfully with the crucible 
furnace used at Sheffield, even if electrical energy costs as 
much as £10 per electrical horse-power per annum. 

There have been several interesting exhibitions in 
London during the past year. The Automobile Exhibi- 
tion at Olympia in February was very successful. Some 
electric carriages were shown with a chassis provided 
with two 2} horse-power enclosed motors on the fore 
and rear axles respectively, and carrying a battery of 
44 cells designed to run 35 miles on one charge on level 
roads. The more recent exhibitions of automobiles also 
included some electric cars of much improved designs. 
The Exhibition of Electrical Appliances at’ Olympia also 
created great interest, while at Liége there was a fine 
show of continental work. 

This year at Milan we anticipate an exhibition of great 
interest, particularly of the newest appliances for using 
single-phase motors for traction and other purposes. 


SANITARY ENGINEERING IN 1905. 


There is no great improvement or advance to chronicle 
in connection with sanitary engineering. No new inven- 
tion or discovery has been made during the year in 
sewage disposal, but in spite of that much has been and 
is being done. True it is that the Royal Commission has 
not yet delivered its final report. 
hopeless to expect it to do so. However, the bacterial 
system has been sanctioned to a much greater extent by 
the Local Government Board. The increase in the 
employment of sprinklers and percolating beds is very 
marked. 


Scientific Treatment. 


Last vear we drew attention to the necessity for study- 
ing the question of sewage disposal on more scientific 
lines. This year the need is as great as ever, but we look 
in vain for any convincing indication that such a course is 
being pursued. With a means at hand for discovering 
exactly the best method of treatment to apply to any one 
sewage, it is astonishing that advantage is not taken of it. 
We can only imagine that the true cause is that many 
fear to adopt it because a great part of their employment 
would be gone. There is, perhaps, not quite the same 
crass blundering which has marred so many sewage 
schemes, for we notice a tendency for small experimental 
installations to be put down. This, perhaps, we should 
receive thankfully as a passive admission that it is just 
as well to look before you leap, even in matters of sewage 
disposal. Without doubt, trial installations are better 
than nothing, but they are far from being the best that 
can be done; nor are they the cheapest. 


The Hypochlorites. 

During the year there has, in one or two instances, 
been a re-introduction of the use of hypochlorites in 
the disposal of sewage. There is no doubt about the 
wonderful oxidising properties of hypochlorite solutions 
and their effects on sewage, and now-a-days their pro- 
duction is much cheapened. It still remains to be proved, 
however, that their action is the best possible in every 
case, though there are probably a number of ways in which 
these solutions may be useful. 


Sand Filtration. 


We would draw attention to one case of sewage disposal 
which, as far as we are aware, is, in one respect, the first 
of its kind to be carried out on a large scale. In this 
installation, which is at Caterham, it was necessary, as 
there was no stream to receive the effluent, to allow 
the latter to be absorbed ‘into the land. Since a water 
company had its gathering ground close to the disposal 
site, all bacteria had to be removed. This is to be done, 
after treatment in contact beds and sprinkling filters, by 
passing the effluent through fine sand filters. 


Big Schemes. 


_ The amount of work in progress connected with sewage 
disposal is very large. The huge Glasgow scheme con- 


It would almost appear’ 





| tinues to make progress. The whole of the north side 
sewage is now removed from the river, with very material 
benefit to the waters of the Clyde. Work is proceeding 
on the south side, and it is hoped that it will be all com- 
pleted in 1907. The new system of disposal at Harrogate, 
which has cost over £130,000, is practically complete. 
The work on the new sewer which is to drain the Mon- 
mouthshire valleys, and which is to cost £210,000, has 
been commenced. Huddersfield has acquired land at 
Cooper Bridge for the enlargement of its sewage works, 
the whole scheme to cost £135,000. Leeds has received 
a report recommending the use of the Gateforth 
estate, thirteen miles down the Aire Valley. The pro- 
posal is interesting in that the sewage is to be led to the 
site by means of a steel tube with concrete protection, and 
an expansion joint at the outfall toallow the tube to subside 
without rupture over the coalfield. The whole installa- 
| tion is to cost £1,360,000. We understand that it has 
been decided, subject to parliamentary sanction, to pur- 
chase 1000 acres of land for the sum of £231,000. The 
Oldham Health Committee decided in August last to 
borrow £38,500 for extensions required at the sewage 
| works in Slacks Valley. Sanction was given to Maiden- 
head in June for a scheme to cost £90,000. Maidstone 
| has a proposal in hand which will necessitate an expen- 
diture of between £80,000 and £90,000. Loughborough 
| opened the Belgrave sewage pumping station in June. 
This forms part of a scheme which is to cost nearly 
£168,000. Carlisle has received sanction to borrow 
£52,500 for the purposes of sewage disposal. The Fresh- 
water and Totland sewerage scheme, recently completed, 
has cost £25,600. Part of the southern high-level sewer 
which the London County Council is constructing has 
been put in the hands of the contractor, the contract sum 
being £437,169. In August an extension of time of six 
months was granted to the Manchester Corporation for 
the completion of the works at Davyhulme. Five and 
a-half acres of first contact beds have been completed 
this year, making a total of 46 acres of primary beds now 
in operation. Dumfries has completed works at a cost 
of £40,000. Hanley is laying sewers and constructing 
filter beds at 4 cost of some £80,000. Burslem has 
adopted a scheme which will cost about half this sum. 





Crewe has been forced to apply for a loan of £60,000 for 
extensions to its sewage works. Bradford is borrowing 
no less a sum than £275,000 to cover the cost of 


the Esholt purchase and of other lands to be acquired 
in connection with its new sewage disposal works, 
and will need more than this when the actual works 
are taken in hand. Cheltenham is considering an under- 
taking to cost £50,000. Aberdeen is continuing its 
work on the Girdleness outfall, and during the year 
accepted a tender amounting to nearly £29,000 for a 
portion about two miles in length. Considerable diffi- 
culty has been experienced in connection with the 
tunnelling of the Dee, but: we understand that this has 
now been overcome. Halifax has already spent over 
£53,000 on septic and sludge tanks, and it is understood 
that £30,000 or so will shortly be required for filters. 
Early in the year Shipley completed a large scheme which 
has cost about £102,000. Fleetwood commenced in 
March works which it is estimated will cost £60,000. 
Hove is dealing with the Aldrington sewage at an esti- 
mated cost of about £26,200. Bilston’s new works are 
to cost some £38,495. Matlock is carrying out improve- 
ments which will cost over £20,000. Bedworth is 
expending £22,000 in like manner. Bristol is considering 
a large scheme which proposes the discharge of crude 
sewage into the river Severn near the “Shoots.” Crow- 
borough is constructing tanks, contact beds, and sprinklers 
at a cost of £38,000. Derby has borrowed £30,000 in 
connection with its sewage works. The Board of Trade 
has refused to permit Swansea to construct an outfall 
sewer at Brynmill, and an alternative site at the pier head 
has been suggested. The extensions at Bolton will 
involve an expenditure of £65,459. Walsall is contemplating 
spending £80,000 on a biological system of treatment. 


Other Works. 


The foregoing are some of the most important works 
which are being carried out or have been considered 
during the year. They are. however, by no means the 
only works in progress or contemplated, as will be seen 
from the following list, in which, in most cases, for 
reasons of space, the names only are given with the 
amount of money involved if this is available :—Oban, 
£10,000; Caversham, £5000; Millport, £5915; Wilton, where 
the pumping proposed is novel. Gas engines in duplicate 
drive centrifugal pzmps by means of a countershaft. They 
also drive an electric generator charging accumulators. 
These work the pumps at night through motors. The 
gear is automatic, so that a man’s time at night is saved. 
Midhurst, completed and in_ successful operation ; 
Terenure, £15,000; Bonnybridge, opened in November, 
£5000; Ivybridge, opened in April; Northallerton, £6000; 
Droylsden, £14,000 ; Belper, £12,000; Middlewich, £7500; 
Spalding opened new bacteria beds in April; Skipton, 
£12,500; Heywood, £12,000 ; Middleton, £10,317 ; Ferry- 
hill, £6200; Durham, £16,589; Cefn-Mawr, £9135; 
Campden; Littlehampton, on the Wilk scheme, £6000; 
Baildon, £16,000; Stafford, for works at Castle Church 
and Tillington, £9500; Hindley, £26,000; Keswick ; 
Exminster; Knaresborough for the Pannal scheme, 
£6450; Ilkeston; Sutton - in- Ashfield, just completed ; 
Wellington, £6500; the Tame and Rea District Board, 
£16,087 ; Saffron Walden, £19,825; Nottingham, for a 
sewer in the Meadows District; Windsor, for work in 
Clewer, £15,110; Burnley, for work at Foulridge, £5000; 
Horwell, for work at Blackrod, £15,000; Motherwell, 
£16,000; Southwell, £8960; Newcastle, for Kenton, 
£26,000; Dublin, completed ; Church Stretton completed, 
£12,000; Salisbury ; Horwell, £15,000; Tamworth ; Lisburn 
(Ireland); and Branksome, completed. Even this list 
by no means exhausts the record of work in hand, but it, 
with what has gone before, will serve to give a good 
idea of the immensity of work which is being carried 
out, and the large sums of money involved, Apd it 
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should not be forgotten that in many cases the figures 
which we have given’ are only estimates, and will not 
unprobably be exceeded. 


The River Thames. 

A matter of great importance to dwellers in the 
Thames Valley and to London particularly is the condi- 
tion of the river. It is satisfactory to know that the 
Thames Conservancy reports very favourably in this 
connection. In 1894, when the Thames Conservancy 
Act was passed, there were found to be 656 places above 
London where more or less serious pollution occurred. 
Six hundred and seven of these places have met the 
requirements of the Board, the pollution having been 
liverted from the streams. At forty-five other “places 
disposal works are in hand ; on the four remaining places 
pressure is being brought. On the lower river a large 
number of manufacturing premises have been dealt with, 
and pollution diverted. Ilford, East Ham, Barking, 
Romford, and Leigh have carried out diversions, and 
Rainham, Dagenham, Purfleet, Gravesend, and Benfleet 
have schemes in hand or under consideration. While on 
the subject of the Thames, we may, perhaps, refer to the 
warning given by a prominent London medical officer 
with reference to the proposed barrage. He thinks that 


it might produce changes in the river which might have 


serious effects on the health of the metropolis. The 
outfall works at Barking and Crossness are above the 
proposed barrage. The eftluent is at prgsent only dis- 
charged on the ebb, when it has the best chance of 
getting away. The medical officer anticipates a serious 
state of affairs if it all has to make its way to sea over 
the barrage. In addition to this, there are, of course, 
the storm overtiows throughout the metropolis which 
discharge rain-water and sewage into the river when but 
a moderate downfall—we believe at the rate of some 
jpin. per hour—oceurs. 


Yorkshire Rivers. 


The West Riding 
secure united action between the sanitary authorities 
in the matter of sewage disposal works. Roughly 
speaking, there are 400 different disposal works in the 
Riding. It is fast becoming a network of such works. 
Travelling from Bradford to Keighley one sees nothing 
else. The Board is encountering much difficulty in keep- 
ing its rivers pure. It is urged as the proper course that 
trade effluents should all be preliminarily treated, and the 
crude sewage, both domestic and trade, concentrated at 
one centre in each watershed in each area. It will, how- 
ver, be impossible to do this without a unanimous 
agreement among the local authorities. 


Works Abroad. 

Abroad is to be noticed an increased activity. The 
unportance of the sewage disposal question is being more 
and more recognised each year. Especially is this so in 
South Africa, where many towns are making a move. 
Port Elizabeth, for example, is not at present properly 
drained, but it has received a report which recommends 
a sea outfall and subsidiary electric pumping stations 
for the low levels, the whole to cost £440,000. At 
Johannesburg a scheme was designed by Mr. Leitch, 
now engineer to the Rand Water Board. This provided 
for septic tanks and land treatment. It was reported on 
by Messrs. Fletcher, Prentice, and Cook, and there is a 
suggestion to supply the effluent to the mines, and to 
charge 5s. per 1000 gallons for it! The sewerage and 
storm water works at Capetown are just completed. 
Eighty-seven miles of sewers and 45 miles of storm 
water drains have been laid. | Wynberg is undertaking 
drainage works, and Kroonstad has voted £35,000 for a 
sewage scheme. Bloemfontein, Durban, Somerset 
West. Paarl, King Williamstown, Volksrust, and 
Lorenco Marques are all carrying, or about to carry, 
out works. At the latter place the cost will be some 
£70,000. Bombay is installing further pumping 
machinery. Auckland, in New Zealand, is contem- 
plating the expenditure of £300,000. At Manila 52 
miles of sewers and 6500ft. of 42in. outfall pipe are 
to be laid. Brooklyn is carrying out extensive 
reconstruction of its sewers. Columbus, Ohio, is installing 
septic tanks and sprinkling filters to deal with 20,000,000 
gallons per day. Baltimore is spending £2,000,000 on 
sewage disposal works, and the Bronx Valley is to have its 
sewage diverted into the Hudson River at a cost of 
£400,000. Paris sent a commission to England, and has 
been experimenting with septic tanks. So far as can be 
gathered, these experiments have been satisfactory, and 
septic tanks will probably be employed to deal with the 
surplus sewage which cannot be discharged on to the 
farms, these being now officially admitted not to be a 
complete success. Naples, in consequence of recent 
drainage operations, claims to be the best drained city of 
the world. Colombo has drainage works in hand. The 
scheme for draining St. Petersburg has been postponed 
owing to lack of funds, but the work is needed badly. 
Sydney has decided on a bacteriological scheme for one of 
its suburbs. 


tivers Board is endeavouring to 


HORIZONTAL DRILLING AND BORING 
MACHINE. 


Aw exceptionally fine drilling and boring machine of the type 
that has increased greatly in popularity in the last few years 
forms the subject of an illustration which appears on page 14. 
The vouth standing beside the tool has no doubt not been 
selected on account of his massive proportions, but he, never- 
theless, gives a not unjust impression of thesize of the machine, 
of a the vertical movement of the spindle on the column 
is 7ft 

The machine, as a whole, is arranged to occupy a minimum 
space of 24ft. Jongitudinally, which allows the main column 
to have a horizontal traverse along the bed-plate of about 12ft.. 
and the feed traverse of the spindle is 5ft. 6in. 

The bed-plate is 7ft. 10}in. wide by 2ft. deep, it has three 
bearing surfaces for the column to slide upon, and the front 








edge is made with a square lip better to resist the heeling over 
movement due to the thrust of the drilling feed when work- 
ing at the top end of the column. The front side of the bed- 
plate is planed, so that a table can be secured to it if desired. 
The column is provided with adjustable slips for locking it in 
any position. 

A second and lighter column is arranged to sit upon the base 
of the main column to give additional support to the drill 
head, and also to permit of the head being well balanced. 
The main column is moved along the bed- plate by power 
motion worked from an indepe mdent shaft, driven by a belt 
pulley at the end. This shaft runs at one speed always, and 
is used for shifting the column, running the head up and 
down by power, and for running the spindle in and out. A 
fine hand adjustment is also provided for moving the column 
to a nicety. 

The drill head is balanced by three chains and two weights. 
It can be raised or lowered by power motion, as already 
mentioned, or by hand motiou when required, 

The spindle is of steel, Tin. diameter; it has:a self-acting or 
hand traverse of 5ft. 6in., 


power motion for bringing it in or out quickly. The end 


guides. The feed is obtained from two steel screws, which 
engage in nuts on the crosshead, and are worked by suitable 


gear. 


the body part of the drill head, and not from the extreme 
back end, as is generally the case. The machine is driven by 
a five-speeded cone, placed at one end of the bed- gg the 
steps are each 6}in. wide, and are 36in., 33in., 30m., 27in. 

and 24in. diameters respectively. The cone 


double-purchase cast iron spur gearing, which gives a range of | 
| staff of life. 


10 speeds at the driving end. In addition, there is a chi ange 
of gear on the drill head itself, which increases the range to 
20 different spindle speeds. All driving and feed wheels 
beyond the first-motion double gear wheels are made of steel, 
and all wheels throughout the machine have machine-cut 
teeth. The main driving wheel on the front end of the head 
is made with a straight face, and is provided with suitable 
holes to receive the coupling of any large self-acting boring 
bar when required for boring large holes. When the machine 
is used in this manner the main spindle is not in use. 

The driving shafts are made of steel, and are of ample 
strength, the horizontal and vertical shafts being 4in. diameter. 
All bearings are bushed with gun-metal where uecessary. 

The following is a list of speeds obtainable on the machine. 
Assuming the countershaft to run at 180 revolutions per 
minute, the speeds of the spindle are:—1-°8, 2°2, 2°7, 3°3, 
4, 4-8, 5°8, 7°1, 8°08, 10°8, 12, 14°7, 18, 22, 27, 32, 39, 48, 
58, and 72 revolutions per minute. The various wheel 
purchases of the driving gear are 66, 25, 10, and 3°75 to 1. 
The feeds are }in., ,jin., Lin., ,gin., syin., ?yin., gin. per 
revolution of the spindle. The approximate weight of the 
complete machine is 45 tons. In addition to the ordinary 
boring feeds, special milling feeds are fitted in the vertical and 
horizontal directions. 

This fine tool has been recently completed by Noble and 
Lund, Limited, of Felling-on-Tyne. 


DOCKYARD NOTES. 


Ln the service speed trials of the Atlantic Fleet, the Com- 
monwealth easily beat all the other ships of the King Edward 
class. On the eight hours’ run a speed maximum of 19:4 
knots was touched, and on the twelve hours, at four-fifths 
power, 17°7. At ten hours, three-fifths power, a maximum 
of 16-5 knots was recorded. The coal consumption, which is 
generally very heavy in this class of ship, was relatively small 

at any rate, far better than in any of the others. The 
Commonwealth is what is known as ‘‘ a Yankee ship *’—that 
is to say, she is fitted with Babcock and Wilcox boilers. She 
was built and engined by the Fairfield Company, which turned 
out that excellent steamer the Good Hope. The boiler types 
engaged were: (1) Babcock, (2) Babcock and cylindrical, 
(3) Niclausse, (4) cylindrical. The latter, fitted to the 
Majestic, had, of course, no chance, as the Majestic has a 
much inferior designed speed. The Majestic, however, carried 
off the palm for coal consumption, her average being almost 
exactly one ton per 1000 indicated horse-power per hour. The 
heaviest consumption was with the ships with mixed installa- 
tions of water-tube and cylindrical boilers. 


after Tsushima that the Russian 
cruiser Gromoboi had been sunk by a mine is false. The 
ship is now at Vladivostock. The Jemtchug, Askold, Bogatyr, 
and Rossia are also there. The other ships have sailed for 
Europe, and one put in at Colombo for British soldiers to 
quell a mutiny on board. This was the Tsarevitch. 


THE story circulated 


THE Japanese armoured cruiser Tsukuba was launched in 
Japan on December 26th. At the ceremony there were many 
felicitations about this being the first ship all built in Japan, 
but this was incorrect, because the small cruiser Suma was 
entirely Japanese. The Suma was not a brilliant success, as 
she proved terribly wet. Her sister, the Akashi, was built up 
more amidships, and has done very well in service. 


THE armament of the Tsukuba is still unknown, 
believed to be four 10in.andtwelve8in. guns, and the U.S. cruiser 
Washington is understood to be the model. Other surmises 

for they are nothing more—credit her with being very like 

our Minotaur class—the four heavy guns coupled, and the 
8in. guns in small single turrets along the upper deck. Yet 
a third rumour gives the ship six 12in. guns, disposed one 
forward, one aft, and four at the angles of the superstructure 

much, that is to say, as our Black Prince, with the 6in. 
guns omitted, and 12in. in place of the 9°2’s. A fourth story 
is to the effect that the Tsukuba is a Vittor Emanuele, with 
two 12in. and twelve 8in. guns, disposed exactly as in Colonel 
Cuniberti’s famous ship. This last, perhaps, may _be the 
most correct surmise, as the Japanese are great admirers 
of Colonel Cuniberti, and the Vittor: Emanuele, though 
of small account as a battleship, is ideal as an armoured 
cruiser. ¥ 

THE recent Admiralty discharges in the Royal. Dockyards 
are recoiling in peculiar fashion. Every man nearly at Ports- 
mouth is on overtime over the Dreadnought, and now that 
the Channel Fleet is in for refit, hardly any men are available 
for the service. Half the Channel Fleet ought to have been 





built for war. 


and is provided, in addition, with a | 


| . . 
thrust is taken by a ball- bearing in a crosshead, which also | been considerably superior to the Japanese. 


takes the weight of the end of spindle, and works in suitable | 


These two feed screws are in tension when drilling or | 
feeding outwards, and the end thrust is, therefore, taken from 


engages with | «6 


| quite a practical treatise on the subject, and will, 


| IL. contains only two chapters. 


Limited, 27, 
| just received the 1906 issue of 
; Diary ”’ 


but it is | 


sent to private yards for overhaul, but that is contrary to the 
present economical craze, and so the work is being done— 
where it can be—by the ship’s companies. Where it cannot, 
it is being left undone. 

Ir appears that the report about the Swiftsure and 
Triumph being unable to make their speeds is not quite 
correct. It is stated in the Channel Fleet that whenever 
there is a race, these ships romp ahead of the 19-knot Dun- 
cans for about an hour. Then the Duncans gradually forge 
ahead, and in a race demanding any staying power the 
slowest of them usually leaves the 20-knotter far astern. The 
Swiftsures are excellent for short spurts, which probably was 
what they were designed for or with an eye to. Chilians cer- 
tainly never contemplated speed races lasting hour after hour, 
such as is required of British ships in their training. War 
would demand it, of course, but comparatively few ships are 


Ir will come as a surprise to most people to learn that 
Russian naval engineers—generally credited with being the 
worst of a bad lot of officers—are shown by statistics to have 
It was about the 
only thing the Russians shone in. Details of the war, how- 
ever, show that, without exception, a Russian ship, always 
steamed faster than a Japanese one of nominally equal speed 
and with identical steam generators. Seeing w hat a by-word 
Russian naval e sg na have been in the past, and how high 
a reputation the J Japanese have for efficiency, it would be 


| interesting to learn the exact reason. 


One of the features of the Dreadnought—not one of the 
confidential’? ones—is a special bakery. Ship's biscuit, 
which no one eats who can help it, is to be replaced by the 
So, surely but slowly are the glorious old tradi- 
tions of making a navy efficient by imitating a hundred-year- 
old regulations dying out. It is also whispered that in the 
Dreadnought it will be recognised that a stoker’s job is not a 
clean one, and that because an engineer ofticer gets dirty over 
his duties he is not necessarily dirty by choice. 


LITERATURE. 


Hill Lea, M. Am, 
News Publishing 
Surveying”? is 
on that 
account, probably meet with more success than if it were 
simply of a theoretical nature. No intricate mathematical 
formule appear to have been included, the calculations having 
beeh reduced to their simplest form. There are two parts, 
Hydrographic Surveying and the Measurement of Stream 
Flow. There are four chapters in the first part. The first of 
these treats the different methods of surveying. In Chapter 
IT. there is a description of how to take soundings. Chapter 
IIT. discusses the manner in which the notes should be made, 
and also office work. The last chapter describes the nrethod 
of determining the measurement of dredged material. Part 
The first is an introduction 
flow, and deals with such 


By Samuel 
Engineering 
‘ Hydrographic 


Surveyung. 
York: The 
dols. 


Hydrographic 
Soc. C.K. New 
Company. Price 2 


to the measurement of stream 


| matters as velocity measurements, floats, current meters and 


multiple measurements; and the method of 
integration. The second chapter is devoted to the methods 
of field work. The descriptive matter is accompanied by 
numerous illustrations. 

The Year-Book and Diary for 
B. F. London: King, Sell and Olding, 
W.C. Price 5s. net.—We have 
‘The Science Year-Book and 
a book which is probably not so well known as it 
deserves to be. This, however, is only the second annual 
issue. As is usual in a new work, many additions and 
alterations have been made. The additions include new maps 
of the constellations and of the moon, maps of magnetic 
variation and rainfall, tables connected with geology and the 
animal kingdom, and also many notes on physics and 
chemistry. An extensive article on ‘* The Progress of Science 
in 1905°’ will be found not only interesting, but useful. 
There is also a directory, giving lists of periodicals, public 
institutions, universities, societies, prizes and awards, 
abbreviations, and a biographical directory. A useful 
diary, with plenty of spare pages for notes, memoranda, and 
cash accounts, is a feature of this year-book. 

The Year-Book of the Scientific and Learned Societies of 
Great Britain and Treland. Compiled from official sources. 
London : Chas. Griffin and Co., Limited, Exeter-street, Strand, 
W.C. Price 5s. net.—This useful annual— The Year-Book 
of Scientific and Learned Societies’’—has now reached its 
twenty-second issue. We need hardly remind our readers that 
it contains a record of the work done in science, literature, 
and art during the session 1904-5. The information is always 
trustsworthy, as it is obtained from official sources. A work of 
this description is of inestimable value toall engaged in scientific 
pursuits. The list of papers dealt with by the different 
societies during the year, and which are included in 
this book, directs the reader to the subjects that have 
been uppermost in the minds of those who are best able to 
judge the most deserving problems for immediate considera- 
tion. 

Hazell’s Annual for 1906. By W. Palmer, B.A. (Lond.). 
London: Hazell, Watson and Viney, Limited, 52, Long- 
acre. Price 3s. 6d. net.—As usual, ‘* Hazell’s Annual for 
1906 "’ has been enlarged and brought up to date as far as 
possible. This annual is too well known to need any 
lengthened description of the contents. We would, however, 


their use; 


—_ nee 1906. By Major 


Baden-Powell. 
Chancery-lane, 


| draw our readers’ attention to the section dealing with engi- 


neering schemes recently completed or in progress in this 
country and abroad, Although technical details of the 
projects do not enter into the descriptions, still sufficient 
information is given to make them interesting. Other topics 
of interest to the engineer include the Reports of the Royal 
Commissions on Coal Supplies and London Traffic. The 
political and social section has been enlarged, and much con- 
cerning Japan and Russia has been included in this issue. 
Who's Who Year-Book, 1906. London: Adam and Charles 
Black, Soho-square. Price 13.—This book is really a com- 
panion to ‘‘ Who’s Who.’’ Formerly, the information con- 
tained herein was included in ‘‘ Who’s Who,’’ but it was 
eventually decided to make the latter book a biographical 
annual, and to issue the ‘‘ Year Book ’’ in its present form. 
The book is essentially a reference book, and is made up of 
numerous tables. The matter is of a ge: 2ral nature, and is 
therefore interesting alike to all, whatever be their vocation, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspon dents.) 





SMOKE ABATEMENT, 


Sin,—The abatement of smoke is practicable and exceedingly 
-imple in all private dwellings. It can be effected in one day, and 
permanently, by every person having the slightest earnestness of 
purpose, which I doubt. 'To know how, and to know “‘ how” well, 
it is necessary to visit Switzerland, France, and Germany. 


example of smokeless fire-burning, then send for a Swiss stove or 
a genuine French stove, such as are sold all over France, but par- 
ticularly so in Paris, Allez Fréres, Paris, or any of the Grand 
Magazins or ‘ Bazaars” furnish these stoves at about 50f., more 
They burn for a month, six weeks, or a whole winter 
season. In the initial lighting up there may be smoke, very 
little, but there need be none after. They consume from one-half 
to one-third the fuel of an open grate giving the same heat, and 
can be wheeled from room to room. After living for sixteen years 
on the European Continent, I find the discomfort and complete 
inefficiency of the open grate, and that all the so-called slow com- 


or less. 


bustion stoves made in England are little better than exasperating. | 


[recommend the Swiss stove for its long coils of chimney pipe, 
which take all the heat out of the hot air passing through them. 
The French stove at 50f. is recommendable for its great portability. 
for its shaking grate, and for the masterful little screw button 
which, whenever conditions are favourable, permits the stove to 
be made air-tight below the grate. Add to this stove the Swiss 
ornamental coils of beautifully-pressed chimney pipe, and you 
have the ideal heat-producing stove without smoke, burning all 


day with one feeding of anthracite or two feedings of coke, giving | 


off no exhalations—as does a gas stove-—and answering to 
the most exacting conditions of a smoke-abatement society—all 
in being the most economical of all localised means of pro- 
ducing heat. Parisians are driven to the use of such stoves, 
first, from the stringent need of economy with coal costing 
up to £2 per ton; and secondly, from the national inclina- 
tion to avoid work when it can be avoided, but certainly 
from no care about the smokelessness of their city. Paris, in the 
hest quarters, is smokeless, by the side of London or English and 
Irish provincial cities, 


for kitchen fires by the great mass of the population. In con- 
sequence, the air 1s comparatively clear and the lungs of the 
Parisian born Parisian—are detected by the fine grey spots with 
which they are covered. 
the brightest and cleanest of all large cities in Europe—incompar- 
ably more so than Paris—the lungs of the inhabitants are marked 
with distinct black spots, not because the Dresden house stove is 
not better, but because of the use of German coal, which throws off 
heavy smuts in large quantities, In windy weather you may see them 


eddying around ceaselessly on the otherwise well-kept pavements. | 
Near Dresden there are coal mines which furnish a cheap coal noted | 


for its smuttiness in burning. Yet, despise all this, Dresden owes 
a large part of its pure and clear air and freedom from smoke- 

* collies” notwithstanding 
dwelling room, and burning on the same principle as the French 
stoves, that is, of cutting off all air not absolutely needed for the 
slow combustion of the fuel, which will burn all day without 
attention and without shaking. As in Berlin also, these stoves are 
usually a monumental erection of white ceramic tiles about 9ft. or 
10ft. high and about 3ft. by 30in. on the floor, They contain a 
tire hole and ash hole provided with doors, fitted with pinch 
bars and clamping screws in both cases. Briquettes of Dresden 
coal or of lignite may be used. It suffices to insert nine of the small 
standard size lignite briquettes, allow them to take fire and then 
tighten up the two doors. An equable heat spreads to the farthest 
corners of a large room and without the huge draughts of open 
grates. After twelve hours the charge is renewed as before, and so 
the stove burns continuously without smoke, dirt, dust, noise, or 
annoyance whatever. The economy is obviously much greater than 
with the portable French stoves. To anyone interested I will give 
sketches of easily-constructed smokeless stoves, and for the public 
It is quite useless to talk about possible means for smoke 
abatement when those means are already there available for any and 
everyone endowedwith the virtue of sincerity. 

January Ist. 


good, 
CHARLES R. KING. 


THE MEANING OF ADIABATIC. 


Sik, — Professor Perry, in your issue of December 22nd, submits 
that Rankine, Maxwell, Ewing, Hutton, Clerk, and Smith, in their 
writings quoted by me, all had the same meaning of ‘* Adiabatic” 
as himself. This is open to be questioned. I need not again 
traverse the ground covered by my article in your issue of December 
15th, but it is significant that three other writers have submitted 
their views in your columns, and none of these agree with Professor 
Perry. 

Professor Perry submits that adiabatic is equivalent to isentropic. 
This definition has been given before, but the confusion 
increased by Professor Perry giving what, I believe, is a new 
definition of isentropic. 1 thought*that there was confusion about 
the meaning of adiabatic, but that the meaning of isentropic was 
unquestioned. Professor Perry, however, says in his letter that 
isentropic is equivalent to adiabatic, and that adiabatic is ‘only 
applicable to the case in which we can speak of the stuff as being 
all at the same p and ¢ at every instant.” According to this defi- 
nition, it would be impossible to have isentropic expansion in the 
cylinder of a high-speed rotary piston steam engine, in which the 
fluid near the circumference must be at a greater pressure than 
the fluid near the centre. - 

**J.S. D.” believes in the no-heat-leakage definition of adiabatic. 
He defends one of Rankine’s statements that I criticised by saying 
that ‘‘ Rankine is not considering the influence of heat leaked in or 
out or that produced by friction.” But is it not absurd for anyone 
to make statements about entropy unless he /* considering these 
things? 
_ “J. 8. D.” asks if it is possible to draw more than one adiabatic 
line showing the expansion” of steam from 100 Ib. to5lb. — This 
depends on the definition of adiabatic. If the steam expands 
without receiving or parting with heat only one line can be drawn. 
If, however, the steam expands, according to “J. 8. D.’s” definition 
of adiabatic, there can be an infinite number of lines, as the steam 
can receive varying quantities of heat, which do not come from an 
external source, but are produced by friction. 

Mr. Swinburne points out how the confusion as to the meaning 
of adiabatic has arisen. The meaning which Mr. Swinburne pro- 
poses should be attached’ to adiabatic is, I believe, the most 
suitable; for, if adiabatic is not held to mean this, another word 
must be found to express the meaning. 

* A.M. Inst, CLE.” gives a quotation from Professor Jamieson’s 
text-book on the steam engine.: This definition is quite decided ; 
it ix the no-heat-leakage definition, 

January Ist, 1906, 
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R. M. N. 


WATCH-KEEPING AT SEA. 


51n,—I have read twice over the letter from an ‘‘ Ex-engine-room 
Watch-keeper,” published on page 645 of the last ntimber of THE 
ENGINEER. He attacks Admiralty policy and methods of educa- 
tion ; with these things I have nothing to do, but his notions about 
watch-keeping aro so curious and misleading that I must ask you, 
ir, to permit me to say something on the subject. 

Your correspondent falls foul of the unfortunate stoker. 
he should have charge of engines appears to him a monstrous thing, 


If that | 
is impossible, and the limit of £2 or £3 is fixed for a working | 


This is due in part to the stoves named, to | 
the use of oak firewood in open grates, and to the use of charcoal 


In Dresden, which is, unquestionably, | 


to the form of close stove built in each | 


That 
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| But there are stokers and stokers, and the Royal Navy first-class 
stoker is quite a different man from the Liverpool or Bristol 
‘‘runner” shipping at £3 10s. a month. Your correspondent, 
however, has quite overlooked the fact that engines in the mercan- 
tile marine, at all events, always have been and are now run by 
firemen promoted to be greasers, and the system works very well. 
The engine-room is placed in charge, if the engines are of moderate 


| who have nothing to do but exercise general supervision. 


| variable number of greasers is told off to attend to different portions | 


| 


| carried out were in some way the cause of the derailment. 


| power, of a single engineer ; if large, of two or three engineers, | 


A} 


| of the machinery, as, for example, the crank shaft, the tunnel | 


| shafting, the link motion, and so on. 
to report to the supervising officer, or engineer, if anything goes 
wrong. If the matter is serious, then the whole staff of engineers 
| may be called. 
may be able to attend to such matters as clearing a pump valve or 
turning on the water service on a hot bearing. 

This supervising officer—or officers—is in future in the Navy to be 
drawn from the stoker class. Well, why not? There is no special 
| intellectual development required to know whether greasers are or 
| are not attending to their duties. When anything goes wrong, the 
supervising stoker will immediately call thechief or second engineer ; 
he will take charge of the engine-room, and call in as many highly- 
trained artificers as may be required to effect the requisite adjust- 
ments, or carry out the repairs needed. Such a system seems to 
me to be very good. 

Your correspondent must have some other system in his mind, 
and it would be very interesting if he could define—not in vague 
terms, but precisely--why a stoker, a man who has already held a 
re post as leading fireman in the boiler-rooms, and fully 
understands the management of feed-water, who has besides worked 

for months as a greaser and general labourer in the engine-room, 
| should not be quite competent to undertake the work of driving 
engines. He has nothing whatever todo with keeping the machinery 
in order; he repairs nothing, he adjusts nothing, beyond the 
turning of a cock, or the opening or closing of a valve. When 
starting or stopping there is always an engineer officer present. 

The only reason for your correspondent’s letter is that he has 
some special theory of engine driving, and the driver’s duties, 
which seems to me to be exceptional. 
what he supposes an engine-driver’s duties at sea are, he will clear 
the ground, and it may be that an enlightening discussion may, 
with your permission, Sir, take place in your correspondence 
columns. 

Aberdeen, January Ist. 


TuHRUsT Bock. 


CHARING CROSS AND CANNON-STREET. 


Sir, —In connection with the disaster to the roof of Charing 
Cross Station there has been much correspondence on the subject 
of the various termini of the London, Chatham and Dover and South- 
Eastern Railways, and the very clumsy system of running trains in 
and out of Cannon-street and Charing Cross Stations, and some 


| have gone so far even as to advocate the abolition of Charing Cross 


Station itself. 

The expedient of abolishing Charing Cross Station would not, I 
imagine, be either particularly feasible or particularly desirable, but 
I should like to point out how simple it would be to abolish Cannon- 
street Station as it now exists, and get rid of the delay and expense 
of running trains into that station, changing engines, and running 
them out again. 

This could be done by making a—comparatively— small station on 


It is the duty of these men | 


platelayers is equally so. Personally, I do not attach much 
importance to the mere question as to whether the key was out or 
in, but I do think that the platelaying operations which were “ae 

e 
following extracts from Lieut.-Colonel Von Donop’s report speak 
for themselves : 

“‘ Platelayer Newman at first stated that he and Pavelin had 
cleared away the ballast from between two timbers and away from 
their ends, but he subsequently stated that at the time the train 
passed the ballast between the timbers had only been loosened, and 
that none of it had been actually cleared away. 

“ Platelayer Pavelin states that the ballast had been loosened on 


| each side of the knuckle timber, but that none of it had been 


If it is not, then the single engineer on watch | 


If he will state definitely | 


taken away. 

‘The evidence given by these men cannot be said to be entirely 
satisfactory, as the descriptions given by both Pryke 2nd Newman 
as to what work was actually done was considerably modified in the 
course of their examination. It also seems absolutely incredible 
that these men, who were standing at the time immediately 
opposite the point where the train was wrecked, cannot give any 
evidence at all as to what happened so near them.” 

In my opinion, it is difficult to resist the conclusion that the 
platelayers had carried their work too far for the safe passage of a 
train moving at high speed. Otherwise, I see no reason why they 
should have modified their original statements. 

The fact that the first marks of actual derailment were found a 
short distance ahead of the crossing is not surprising, perhaps, 
when it is remembered that the train was running at the rate of 
over a hundred feet per second. F. W. BREWER. 

Bowes Park, N., December 30th, 1905. 


MOTOR CARS AND PATENTS. 
Sin,—Your leading article of December 22nd appears to be 
based on the assumption that if the Maybach carburetter patent 
be upheld in France so that the Mercédés Company can claim 
royalties from all users of the float feed and jet combination, that 
it will have an effect upon British motor car manufacture. May I 
point out that this will not be the case, except so far as thie 
importation of British motor cars into France is concerned. So 
far as Great Britain is concerned, the Maybach patent is invalid. 


| The owners of the British patent found this out to their cost in 


| Edward Butler, an Englishman. 


1901, when the matter was finally settled in the High Courts, it 
being proved that the Maybach patent was anticipated by Mr. 
From that time forth the float 


| feed and jet combination, which is in almost universal use, has 


the Southwark side, and putting it into communication with | 
Cannon-street by a series of rolling platforms over the present rail- | 


way bridge, with light roofs over them. 
Passengers and goods arriving on the south side of the river 
would at once, and speedily, be conveyed by this means to Cannon- 


street, and passengers leaving the City would in the same way be | 


taken to the south side station. 
Trains coming through from London Bridge would then only 


need to stop to discharge passengers at the proposed south side | 


station, and would proceed without delay to Charing Cross. 
Cannon-street itself is a most valuable site, almost in the heart 
of the City, and could be reconstructed to furnish a block of busi- 
ness offices in direct communication with the London, Chatham 
and Dover and South-Eastern Railway—and possibly with the 


London, Brighton and South Coast Railway, which- would profit | : . : : 
| If itis a mathematical abstraction which everyone interprets as 
| he pleases, it seems to me to be useless to 


greatly by being able to take its passengers into the City with- 
out crossing London Bridge—with additional accommodation for 
the handling and distribution of goods and luggage. 


| of the gas at that time 


Moreover, the bridge itself might not only be available for | 


| general foot-passenger traffic, on payment of a toll, but, as it is a 


very wide one, space might well be found fora roadway for general 
wheeled traffic--whether horse-drawn or motor-propelled—or for 
heavy traffic only, thus relieving to some extent the adjoining 
bridges. 

In any case there would be on every count a saving in time, 
trouble and expense. 


Bloomsbury, W.C., January 2nd. AMBROSE POYNTER. 


CHAIN GROYNES. 


Sir,—In your issue of the 15th instant is an article descriptive 
of a system of groyning which has been proposed by Mr. Allanson- 
Winn. 

There are two or three points arising out of this description 
which would appear to call for comment :— 

Mr. Allanson-Winn states that the shore level has been raised at 
Bray, where groynes of this pattern have been in existence since 
September last, 4ft, 6in. in vertical height. 


been open to anyone to manufacture and use in this country. 

With regard to the Renault patents for direct drive on the top 
speed by means of a flexible propeller shaft, any claims that this 
is a master patent are not likely to be substantiated in England, 
though it would appear that they have been, in one instance at 
least, in France. There are two British patents which anticipate 
—the Renault direct drive and the flexible propeller shaft —one of 
them being dated 1865. 


Coventry, December 30th, 1905. H. W. STANER. 


ENTROPY. 

Sik,—In the discussion on ‘‘ What is an Adiabatic” now going 
on in your pages much is said about entropy. Will you kindly 
permit me to avail myself of the opportunity, and ask what is 
entropy! Perhaps some of your correspondents will tell me 
whether it is a physical entity or an algebraic abstraction ! 

I have put the question to several people, but I have never got 
a consistent answer from any two. The definition which seem: 
to be most satisfactory is that entropy is a physical entity, and is 
the work that a hot substance cannot do against an external 
resistance. Thus let us suppose that we have a pound of any gas 
at a temperature ¢, and that we exhaust it against a resistance 
down to a temperature 4. In doing this it will expend energy 
represented by ¢, but after the expansion is over it retains in if 
energy represented by ¢,; then this residual energy is the entropy 
that is to say, it is the energy which 
under the conditions it cannot utilise. Is this right? 

If entropy is a physical fact, then it is of use to know ail about it. 


December 23rd, 1905. A PLAIN MAN. 


EARLY DREDGER. 


Sir.—I have read with interest the description of an old dredger 
on page 602 of your issue of December 15th, 1905. 

Perhaps the minute books, if extant, of the Dundee Harbour 
Board could throw some light on the age and origin of this dredger. 

Boulton and Watt built a spoon dredger for Sunderland 
Harbour in 1799, Weale’s ‘‘Quarterly Papers on Engineering,” 


| Part I., 1843, contains a valuable history of the dredging machine 


| 


| century old. 


In Fig. 6 the increment of beach is denoted by the shaded sec- | 


tional area, the higher contour finishing against the wall at about 
the level of high water. Mr. Allanson-Winn points out that low- 
water mark came close up to the face of the wall, presumably 
before the construction of the groynes. 

The rise of ordinary spring tides being 11ft. 3in., the data indi- 
cate an increment in beach material to a vertical depth approxi- 
mately equal to this figure. There would appear to be some 
discrepancy here. 

It is, perhaps, rather early as yet to build hopes on chain cable 
groynes as a panacea for all the evils of foreshore depletion. 

The groynes at Bray have been in existence for a little over two 
months, and Mr. Allanson-Winn himself, writing to the Hull 
Eastern Morning News under date the 18th December, states that 
‘the question as to whether cable groynes would, at all times 
during the heaviest onshore gales, permanently hold the accumula- 
tion,” is one which he would much like to see answered. He admits 
that at present it is impossible to say. 

At the date of Mr. Allanson-Winn’s letter, the miscellaneous 
attachments to the chain cables, in the way of bushes, &c., had 
suffered from the wearing effects of the shingle, and were being 
replaced. 

No one doubts that chain cables can be laid down over any fore- 
shore and maintained in position. It is merely a matter of sinkers 
or anchors of sufficient weight, and a cable of adequate strength. 
Whether the brushwood attachments will have much permanent 
effect in collecting littoral drift on exposed beaches remains to be 
proved. Two months’ existence is hardly sufficient to enable un- 
biassed people to form an opinion as to the efficacy of any groyning 
system. 

” Westminster, S.W., 
December 21st, 1905. 


W. T. Dove.ass. 


THE WITHAM ACCIDENT. 


Srr,—May I courteously point out to Mr. List that, if the 


evidence of the shunter is open to suspicion, that of the three ! 


but the engine appears to have been of their bell-crank type. It 
seems improbable. therefore, that the Dundee engine was of their 
make ; but possibly, if the Boulton and Watt papers, now in the 
possession of Mr. George Tangye, were searched, this point might 
be settled. 

If the slide valve is, as would appear, of the loco. D type, then, 
as this was not patented by Murray till 1802, and would not be 
common till some years later, it suggests a later date than a 
In fact, the whole appearance of the engine suggests 
a date of about 1820 and a local maker with a taste for freaks. 

ScCOGGAN, 


ABNORMAL EXPLOSIONS IN A GAS ENGINE. 


Sir,—I shall feel greatly obliged if any of your readers can 
assist me with explanations of the following phenomenon in a gas 
engine which presents itself in various forms :—_ . 

(1) One or several sharp bangs in the admission valve without 
other apparent manifestation, followed by one or two misfires, 
generally one. These explosions take place during the first half of 
the suction stroke. 

(2) Rumbling« in the cylinder at the moment of explosion during 
one or two cycles, then one or several sharp bangs in the admission, 
followed by misfires as before. The rumbling is not always per- 
ceptible, save to an ear accustomed to the ordinary noise of 
explosion. ; 

(3) Rumblings in the cylinder, but without bangs in the admission 
valve. 

(4) Premature firing, either at theend of the’ suction stre ke, or 


| at any point during compression, but generally during the first 
; F. R.N. 


half of the latter. 


January Ist. 


COACH WEIGHTS. 


Str,—Referring to Mr. Chas. Rous-Marten’s commentary note 
appended to my letter appearing in your issue of 29th ult., so far 
from ‘‘studiously ignoring” items 1 and 2, I would point out that 
neither has been overlooked, for either is obviously involved 
directly to substantiate my contention that Mr. C. Rous-Marten is 


| inaccurate in describing a Caledonian 404-ton train as 40 Southern 





line coaches. The first, I assume, is merely a question of average 
weight per vehicle unit, and this is indicated as 13-9 tons, whilst 
clearly official methods are adopted to determine the total coach 
computation, and disposes of your contributor’s second objection. 
January 2nd, 1906, Lona. 





Mentacve F. 








MOTOR CAR PROGRESS IN FRANCE. 
No. III.* 


Com1nG to the details of petrol car construction, we find | 
that the advances made are not so much in the direction | 
of real mechanical improvements as of providing increased | 


facilities of control and of adding to the comfort of auto- 
mobile travelling. 
various apparatus for stating the engine from the driver's 
seat. 
feature in time, though not before the various devices have 
been greatly simplified and cheapened. Except on the 


high-priced cars there is no room for anything which may | 
add to the cost of the equipmeni, and however good a | 
self-starting or any other device may be, it is not likely | 


to find much favour among manufacturers unless it is 
fairly low in price and can be fitted economically. The 


ease is different where makers have systems of their | 
own, which they fit with a view to giving a distinctive | 


feature to their cars; but it remains to be seen whether 
the public will be disposed to pay the high prices asked 
for the existing types of apparatus. 


many ways in which the problem can be solved, and in 
view of this scope for ingenuity it may be hoped that a 


These will undoubtedly become an indispensable | 


The fact, however, | 
that such a large variety of self-starting devices should | 
have been presented at the Salon shows that there are | 
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| tailing to start the energy is soon exhausted, and it is 
| therefore desirable that the source of power should be 
| independent of the engine, as is the case with the Mors 
apparatus. It is also essential that they should be 
| simple, as well as practical, which qualities are entirely 
wanting in most of the apparatus yet introduced. 
Convenience of ‘control istonly one of the things aimed 


We have already alluded to the | 


L906 


JAN, °5: 


has been little or no advance in spring wheels during 
the past year. The only remedy, therefore, has been 
to interpose elastic connections between the frame 
and spring so as to balance the upward forces at 
work on the spring, and thus limit the degree of 
its oscillation. Most of the big cars are now fitted 
with checks or buffers of some sort or another. The best 








satisfactory means of automatically starting engines will | 


be discovered without the use of complicated apparatus. 
A competition of self-starters was carried out during 


; : . .t 
the Salon, when the first prize was awarded for the Mors | 
device, which consists in pumping a fresh charge of gas | 


into the cylinders and switching on the ignition. For this 








purpose there is a large air pump fixed to the side of the | 


fgune within reach of the driver. 


where it is carburetted in contact with the petrol. 
pulling back a lever on the dashboard all the induction 
and exhaust valves are opened, when the fresh mixture, 
rushing into the cylinders, expels the burnt gases, and on 
closing the valves again the combustion chambers are 
filled} with an¥explosive mixture at atmosphere press 


This pump is in com- | 
munication with a small petrol tank on the dashboard. | 
\ stroke or two of the pump sends air into the tank, | 
By | 


Fig. 2—ITALIAN CAR, THE 


at with a view to increasing the comfort of travelling. 
Smoothness of running is an ideal that has always been 
| striven for and partly attained by improvements in the 
| engine itself, but little has been done so far to provide 
| for the road shocks, which, while decidedly unpleasant 


for the travellers where the going is bad, result in a | 














Fig. 1 -SIX-WHEELED 


cure. That the system is efficient was demonstrated 
repeatedly, and the engine was started time after time 
when cold without a single failure. In a system of 
this kind the engine can only be started with accumu- 
lators, and as the magneto machine has become almost 
general, it necessarily implies a double ignition. 

On the Renault car the apparatus consists of a rotary 
motor gearing on to the fly-wheel. To the side of the 
frame is bolted a cylinder, into which air is compressed 
by the engine. To start the engine a tap is turned to 
put the compressed air cylinder into communication with 
the rotary motor of which the shaft terminates in a 
pinion that is put into gear with the toothed part of the 
fly-wheel by an excentric. When the engine starts three 
cylinders are working, leaving the fourth to act as a com- 
pressor until the pressure in the air tank balances that of 
the exhaust. As soon as the engine runs the rotary 
motor shaft is, of course, put out of gear. 

Yet another system, employed by Adolph Saurer, of 
Geneva, consists of an air pump driven by the engine, 
which compresses air in a tank at about 18 kilos. per square 
centimetre. Above each induction valve is a supple- 
mentary valve communicating with the tank, so that the 
compressed air pushes down one or more cylinders until 
a charge of gas is under compression, and the ignition is 
switched on. The compressed air is also available for 
using the engine as a brake by admitting more or less air 
into the cylinders; it is employed for blowing the siren 
and for inflating tires. 

The Cinogene is an apparatus that was shown for the 
first time last year on one of the cars of the C.I.E.M. of 
Geneva, and is composed of a long cylinder with piston 
and rack, this rack gearing on to a toothed wheel on the 
crank shaft. A charge of carbonic acid drives the piston 
forward, and with it the rack, and when the engine starts 
running the rack is out of gear. There are many other 
mechanical devices for starting engines, of which a 
typical example is the Lemale spring, this being wound 


up by the engine and released at any moment for starting. | 


The drawback of apparatus which depend for their stored 
energy upon the engine is that in the event of the engine 





. 
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TURCAT-MERY CAR 


perpetual succession of stresses and strains of every con- 
ceivable kind that very soon find out the weak spots of 
the mechanism and shorten the life of a car. Anything 
that may suppress these shocks is obviously of the 
greatest importance to the motor vehicle. The pneumatic 
tire is only a palliation. It absorbs the small vibrations, 
but fails to take up the big shocks, which even springs 


| giving it a progressive action. 
| lunit to improvement, beyond which it is difficult to go 


“ RAPID” 


known of these is the Truffault, consisting of two arms 
hinging on a spring. Something similar is now fitted to 
the Panhard cars, the two arms pivoting on the frame 
and spring being joined by friction plates, with corru- 
gations so arranged that the resistance increases as the 
arms are brought together. Many makers employ a 
spring in which an inverted leaf is bound down on the 
lower leaves, whereby a resistance is offered to the upward 
movements. Pneumatic buffers, helicoidal stems, and a 
variety of other devices testify to the amount of attention 
which is being given to this question of neutralising road 
shocks. In all cases the principle is the same, that is to 
say, a downward force is exerted on the wheel to keep it 
in contact with the road, and thus prevent the jumping 
of the wheel, which cannot be taken up quickly enough 
by the spring, whereby the body of the car is raised. 

The only part of the mechanism in which there is any 
evidence of distinct progress is the clutch. Year after 
year this very essential part of the car has been under- 
going improvement, until makers have wrought wonders 
with the ordinary leather-faced cone clutch in the way of 
Yet there is obviously a 


further. This limit was apparently reached a year ago, 
when all sorts of methods were adopted for rendering the 
action of the cone more or less elastic. Renault nicked 
the edges of the cone all round, and bent the pieces out- 
ward under the leather facing to form springs. Cottereau 
interposed springs between the cone and the leather. 
This year the firm have a new type of clutch on their 
160 horse-power racing car. -The male cone is of the 
leather-faced variety, and when the inertia has been 
overcome by initial slipping studs engage in holes in the 
tly-wheel. C.G. V. lines the leather facing with rubber, 
One big firm sought to give a progressive action to the 
clutch by floating it excentrically so that the clutch was 


| introduced by allowing one part of the circumference to 


touch and slip until the whole apparatus was finally 


| engaged. Any number of similar apparatus was employed 
until, by dint of ingenuity in making the best of an 


indifferent piece of mechanism, the leather-faced clutch 
gave fairly satisfactory results in the hands of compe- 
tent drivers. The cone clutch, however, is at the best a 
makeshift, and notwithstanding the improvements that 
have carried out,.it remains an unmechanical 
device which makers would replace with something else 


been 














Fig. 3-THE WEYHER RICHEMOND STEAM CAR 


are unable to suppress, because the action of the spring 
| is too sluggish to respond readily to the vertical move- 
|ments of the wheel. The attempts to overcome the 
| difficulty with spring wheels have so far failed, less, 
| perhaps, on account of inefficiency than of their complica- 
tion, weight, and cost. Despite prolific invention, there 


j if they could. Moreover, motor car drivers will persist 
in letting their clutches slip on up grades, with the 
result that the leather facings have a very short life. 
At first there was a tendency to reduce the diameter of 
the clutch so as to allow of the use of the fan fly-wheel, 
but owing to the fierce action of small clutches the 
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diameter was increased to give a larger frictional surface. 
To reduce the inertia as much as possible and prevent 
the fly-wheel action of the male cone when thrown out, 
whereby the changing of speed was rendered difficult, 
the male cone was made as light as possible, usually with 
an alloy of aluminium, and its cost was therefore greatly 
increased. 

Finding themselves in this dilemma, makers began to 
turn their attention to the metallic clutch. The manu- 
facturers of the Fiat cars introduced the multiple dise 
clutch with fiat plates, these plates being nicked at the 
circumference and bent to form springs for separating 
them. Panhard followed with a similar clutch in which 
the separation is effected by punching the plate around 
the circumference. The Clément clutch closely resembles 
the Panhard. On the Mercédés the Lindsley type of 
clutch has been employed, and this has suggested a large 
amount of apparatus on the same principle, the latest 
being the Mors, in which the clutch is practically an 
internally expanding brake. If thoroughly lubricated and 
properly used, these clutches are not too fierce, and they 
are capable of a certain amount of slipping action, but as 
this slipping cannot be carried on for any length of time 
without generating excessive heat, there is always a 
danger of the clutch seizing in the hands of careless 
drivers. Nevertheless, experience with these clutches 
has shown the advantage and convenience of being able 
to let the apparatus slip when engaging, or when some 
special resistances have to be overcome, as, for example, 
when climbing hills. All the makers are therefore look- 
ing to the plate clutch as the only type that can be 
allowed safely to slip. 

So considerable is this advantage in the motor car that 
the Italian makers, who are chiefly responsible for the 





Fig. 8—POTRON VIBRATION DAMPER 


popularity of the plate clutch, persevered with it even 
when the new apparatus appeared to have serious in- 
herent defects, such as buckling through heat when 
allowed to slip too long, especially after long service, by 
which time the plates have a tendency to deform under 
unequal pressure. In a word, the flat plate, unless it is 
thick, lacks the rigidity to resist the pressure and the 
heat. There is also the drawback that as the grip is ob- 
tained by simple adhesion under pressure, the driver never 
knows whether the flat plate clutch is slipping or not, and 
power may therefore be wasted when it is little suspected. 
An ideal plate clutch must give the same grip as the 
ordinary cone clutch. Notwithstanding these drawbacks, 
the plate clutch is gaining steadily in favour, and there is 
every reason to believe that it will be extensively adopted 
in the early future. The leather-faced cone clutch is an 
unmechanical device which has only existed so long for 
want of something better, and during the present year 
the metallic slipping clutch will be one of the two great 
problems the industry will set itself to solve, the other 
being the introduction of elastic wheels or other expe- 
dients for isolating cars from road shocks. 

Reference has been made in the foregoing articles to a 
number of motor cars. We are enabled to give on 
pages 10 and 11 engravings showing several of these cars. 
Fig. 3 shows the new Weyher Richemond steam ear; 
Fig. 1, the six-wheeled Turcat-Méry car; Fig. 2, the 
Italian. car the “ Rapide”; Fig. 8 shows the de 
Potron vibration damper; Fig. 5 shows the 14 horse- 
power C.G.V. car for town use; Fig. 7 the Lue Court 
telescopic car; Fig. 6, the Cotterean 160 horse-power 
six-cylinder racing car; and Fig. 4, the new Serpollet 
chassis. 








TORPEDO CRAFT FOR SCOUTING PURPOSES. 


AFTER the active and effective part torpedo craft has 
taken in the fighting between China and Japan, the 
United States and Spain, and in the Russo-Japanese war, 
it would be idle to discuss the military value of tor- 
pedo boats and destroyers. Lately some events have 
directed the attention of naval experts to torpedo craft 
in general and destroyers in particular. The British 
Admiralty, for instance, is credited with the determination 
of abandoning the 25}3-knot destroyer type and contem- 
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plating the construction of 33 and 36-knot boats." This 
determination, if carried into effect, would mean such an 
abrupt change of naval policy that it may not seem out 
of place to review the results of some experiences made 
with high-speed destroyers. Vessels of this class are 
often seen making speeds of 35 knots on a heavy sea in 
advertisements; but speed trials, which often speak the 
plain and unromantic truth, have always shown that it is 


| almost impossible to get more than 30 knots out of a 400 


or 500-ton boat which has to possess to some extent sea- 
going and fighting qualities. 

It is hardly necessary to say that the most imposing 
force of destroyers is that of the British Navy. Table I. 
here appended gives the principal characteristics of the 
boats of actual fighting value :— 


TABLE I, 





knots. 


knots. 


knots, 


Number of boats ... 

Built between years 

Average displacement 
sea speed 
coal supply 


1903-1905 


Bt 
v4 
1893-1895 
260 550 
21 20 
60 ? 


70 
1896-1901 

300 

24 

80 


tons 
knots 
tons 


+ One of which, the Velox, is fitted with Parsons’ turbines. 
+ Fourteen other boats of the Exe type are projected, 


Though on the whole their performance is not inferior 
to that of the destroyers of other countries, a few 
instances may be cited to prove that it is a condemnable 
practice to overpower vessels of a given displacement 
which have touched their limits of speed. Of the 27- 
knot boats several had to undergo numerous trials before 
they were accepted. Several of 30-knots were accepted 
at speeds inferior to that contracted for, and the Express, 
intended to attain 33 knots, has not passed 31. The 
Albatross, which holds the speed record among English 
destroyers, engined with reciprocating machinery, only 
reached 323 knots. Of all destroyers existing those of 


| the Exe class are the most efficient, especially if con- 


sidered from a military view point, as offensive instru- 
ments of combat. Their most characteristic feature is 
their armament, consisting of one 3in. gun firing ahead 
and five 6-pounders, besides torpedo tubes firing tor- 
pedoes having a range of 3000 yards. These boats, 
which are more habitable and seaworthy than their 
sister ships of other classes, have a better sea-going 


speed than the 30-knot vessels; their maximum speed has. 


surpassed, in all the boats which have undergone trials, 
the contracted speed of 25} knots. The Garry, to cite 
one instance, has attained a speed of 263 knots; her coal 
capacity, owing to the somewhat peculiar form, which in 
the after part resembles that of motor boat racers, is 
20 tons greater than that of her sister ships of the River 
class type. 

The United States navy has a force of twenty 
destroyers and twenty-five torpedo boats. Of the former, 
those belonging to the Bainbridge class—Bainbridge, 
Barry, Chauncey, Dale, &e.—with an average displace- 
ment of 420 tons, and the two belonging to the Lawrence 
class—Lawrence and Macdonough—are the result of the 
naval policy followed after the war with Spain. It is said 
that torpedo boats have not many friends in America, but 
the efforts of a few enthusiasts of this craft succeeded in 
providing the navy with the force of destroyers mentioned 
above. An Act of Congress in 1898 authorised their con- 
struction in 1898, and the Navy Department prepared 
plans for a standard type, the characteristics of which 
are given later. Most of the builders anticipated 
speeds of more than 30 knots, but speed trials proved 
rather disappointing, as considerable difficulty was experi- 
enced in running the boats at the speed of 28 knots, which 
was that estimated in the first Navy Department's 
design. This, no doubt, accounts for the decision 
the Bureau of Construction has taken lately apropos of 
sea-going destroyers, viz., that such boats ought to be 
given a displacement of at least 600 tons. In other 
navies, also, preference is being given to torpedo craft of 
big size; the French Minister of Marine has quite 
recently decided to convert the construction of twenty 
torpedo boats, already approved by Parliament, into that 
of eight sea-going destroyers. 

Notwithstanding the satisfactory results obtained in 
all navies with destroyers of 400 and 500 tons displace- 
ment, the types and sizes now generally adopted are 
far from realising the nautical and military require- 
ments, which steadily become more complicated. It 
may be said that there is a standard type of 
torpedo boat—a vessel of small displacement and high 
speed, fit for coast defence and fair weather service. 
But there is no fixed type of destroyer. The 
destroyer was, originally, the torpedo boat’s “ tactical 
reply;’’ a fair weather ship also, able to chase and 
annihilate torpedo boats, in which speed was made 
paramount to all nautical virtues. But with the grow- 
ing importance of the torpedo and its use in the 
fighting between fleets, the conditions are somewhat 
changed, and in modern high sea combats there is no 
place for what was once simply the torpedo boat’s anti- 
dote, the destroyer of small displacement and fair 
weather speed, intended to display its destructive action 
in a supreme effort. 

Destroyers are now an integral part of a fleet, and 
have to share with it all the risks and dangers of the 
high sea. They must, of course, be fast, as speed is and 
will remain their raison d’étre, but sea speed will play a 
more important ré/e than the racing speed obtained at 





* According to newspaper reports the programme of new constructions 
is the following :—(1) Twelve coast defence destroyers already contracted 
for—five White, five Thornycroft and two Yarrow. (2) Five sea-going 
destroyers — projected —speed 33 knots, horse-power 18,000 (7), oil 
fuel. (3) One experimental sea-going destroyer; speed, 36 knots; 
type of boilers, Express; machinery, turbines; fuel at trials—oil— 
sufficient to run the boat for eight hours at full speed. 

§ None of the boats contracted for 30 knots have attained this speed. 
The Goldborough and Stringham, launched in 1899, will be now, perhay s, 
accepted by a special Act of Congress at 27 knots if they succeed in 
making this speed at the final trials. 
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trials. They ought to possess in a high degree sea- 
| worthiness and organic strength. With the experience 
| we already have of sea-going destroyers, it ought to be 
possible to foresee the final stage to which the progression 
of increasing displacements will lead, and instead of 
| following step by step this progression in future, we could 
| make up our minds as to what shall be the standard type 
| of destroyer to employ in modern sea fights. On the other 
| hand, there is no valid reason for believing that Naval 
| Powers will go on in the practice of building those costly 
unprotected cruisers we have agreed to call scouts and 
despatch boats. There is, therefore, an opportunity to 
study a fighting unit partaking of the qualities of torpedo 
craft and of scouting vessels. Could a ship reasonably 
combine these qualities she would coincide with the limit 
which destroyers are likely to reach in the near future, 
and that from which the construction of seout cruisers 
started. 

To pass to a concrete case, let us establish some of the 
features of the hypothetical vessel in question. A speed 
little in excess of that of torpedo boats—say 26 knots 
will suffice for all purposes, and will mean a moderate 
demand on propelling power, consequently sufficient 
structural strength. The word destroyer applied to this 
vessel would be a misnomer; let us refer to it as a 
torpedo scout. The probable enemies of the torpedo 
scout are the- torpedo boat and the cruiser of powerful 
armament. The best tactics would be to dash upon the 
former and escape from the latter, which would suggest 
the adoption of an. armament of, say, 3in. guns and the 
total abolition of armour. Flight is the most appropriate 
means of protection for small ships, and the torpedo 
scout attacking battleships or armoured cruisers, or 
escaping from them if chased, ought to rely entirely on 
speed to get out of the dangerous range of their guns. 
Table IL., given herewith, contains the principal charac- 
teristics of a vessel designed to embody the requirements 
common to torpedo craft and scouts. The table also 
contains the corresponding elements of the United States 
destroyer Bainbridge—Navy Department's design—which 
can be assumed as a term of comparison to judge the 
efficiency and military qualities of the proposed vessel. 
Reference to the data of the British scouts of the Adven- 
ture type and to the American scout cruisers Bainbridge 
and class, given in THE ENGINEER, would also prove 
instructive to study a compromise between destroyers and 
scouts. It is not presumed here to solve the destroyer 
and scout question, nor to pre-typify the torpedo craft of 
the future by giving the results of the study which has 
lead to the proposed torpedo scout. To pass from a 500- 
ton to a 900-ton destroyer would mean to revolutionise all 
dogmatic principles of naval warfare; but it must not be 
forgotten that dogmatism, next to tradition, is the most 
aggravating impediment to the progress of naval con- 
structions. 

For the present it is only intended to establish the 
terms of this problem: To develop a destroyer into a 
seout, or reduce a scout to a sea-going destrover. Which 
is a very elegant problem. 


TABLE II. 


Proporedd 
torpedo 
scout. 


Destroyer 
Bainbridge and 


Class, 


Principal characteristics. 


Length at the water-line, ft. 
Breadth, extreme, ft. a 
Draught at normal displacement. 


260-0 
28.0 


245-0 
23-0 


9.0 
16.5 
900-0 
1100-0 
26.0 
11,000 
70 
270 
Fight “in. 


6-5 
14-0 
420-0 
631-0 


t. . P fe 
Depth, moulded, ft. 
Displacement on trials, tons 
Displacement on full load, tons 
Speed, knots 
Indicated horse-power (designed ) 
Coal, normal, tons 
Coal, maximum, tons 
Guns.. 


212 
Two 12-pdrs. 
Five 6-pdrs, 
Two above water Three 


Torpedo tubes 
2400 


Number of rounds 

Weight of 
Hull, tons 
Propelling 

water, tons ; ; ; 

Equipment and outfit, tons 
Armament, tons 

Ratio Length 

Depth 


ae 174-9 380-0 

machinery, with 

330-0 
35-0 
85-0 


lh-75 


189-1 
16-0 
15-0 


17-5 


LOCOMOTIVE COAL CONTRACTS. i 


Ir is not often that the New Year is allowed to dawn and 
the locomotive coal contracts for the year remain unsettled. 
Such, however, is the case this year, and speculation is rife 
as to the course likely to be pursued by the Midland, Great 
Northern, and other companies. So far, however, it is be- 
lieved that none of the contracting companies save the North- 
Eastern have secured any real South Yorkshire hards, and it 
is hoped an early reply will come from the Midland Railway Con:- 
pany, the directors of which meet late in the present week. Tl e 
Lancashire and Yorkshire, it is understood, has increased its 
contracts with a Barnsley colliery on its own system, working 
a secondary class of coal. It has, it is stated, placed anothir 
portion of its contract with a South Yorkshire firm of large 
dimensions far outside its own territory for another secondary 
class of fuel. It is generally believed that the larger com- 
panies will fall in with the course adopted by the North- 
Eastern Company, and pay 8s. 6d. per ton for their year's 
supplies, as the risk of having to purghase in the open market 
is by no means desirable. 








THE JUNIOR UNSTITUTION OF ENGINEERS.—With the permission 
of Mr. Vincent W. Hill, general manager of the South-Eastern aid 
Chatham Railway, a visit of the Institution to Charing Cross Station 
has been arranged to take place on Saturday afternoon next, 6th 
inst., at 3 p.m., for an inspection of the methods adopted in 
supporting the end of the above roof, and of the work which is now 
in progress, and proceeding night and day, for the removal of the 
entire structure, 
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RAILWAY MATTERS. 

Tur railways running into St. Petersburg are to be 
equipped with new wagons of a special type for carrying dairy 
products. 

PorTLAND and Kennewick are to be connected by rail- 
way, and a line about 200 miles long will be needed, as well as two 
bridges over the Columbia and Willamette rivers. 


Tue first shallow tube tramway—that of the London 
County Council from Aldwych to Theobald’s-road—-was opened for 
the public service on Tuesday last. The cars are operated by 
electricity. 

THe Brazilian Ministry of Industry, Ways of Com- 
munication, and Public Works has been authorised to expend about 
£1250 on plans for the construction of a railway between St. Luiz 
and Caxias, Province of Maranhao. 


Mr. JoHN CRABTREE, for twenty-three years manager of 
the Great Northern and Great Eastern Joint Railways, retired on 
Saturday. From 1877 to 1882 he was general manager of the Colne 
Valley and Halstead Railway in Essex. 

THE consulting engineer to the Rhodesian Railways, 
Sir Charles Metcalfe, claims a world’s record for rapid construction 
on the railway line above the Victoria Falls. Five and three- 
quarter miles of track were laid in twelve hours. 


A SpecraL Commission is considering in the Russian 
Ministry of Finance a project drawn up by Baron Bietinghoff- 
Scheel with regard to a new line of railway to connect St. Peters 
burg with the Donetz coalfields in South Russia. 

Tue West Jersey and Seashore 


tailroad, the Atlantic 








City branch of the Pennsylvania, has approved the plan for 
“electrifying ” the line from Camden, N.J., to Atlantic City, 774 
Newfield, and from Newfield to Millville. It is said that the 


electric line will be in operation next July. 


Tut New York Central Railroad has contracted with 
the Niagara Lockport and Ontario Power Company for electricity 
to be used i in the “electrification” of the New York Central lines 
in western New York. The Falls branch, the Auburn-road, and 
parts of the West Shore will be worked electrically. 


AmoNGsT recent railway appointments we note that 
Mr. Carlton T. H. Riches has been appointed locomotive superin- 
tendent of the Rhymney Railway, and Mr. Alexis Soley, resident 
engineer of the Mashonaland Railway, has been appointed 
resident engineer of the Central Cordoba Buenos Ayres Extension 
Railway. 

THE men employed at the Crewe works of the London 
and North-Western Railway Company resumed work last week 
after a curtailed holiday. Orders have been received for forty new 
side tank engines designed for heavy loads on stiff gradients, 
principally on the Manchester to Buxton and the South Wales 
lines ; also for ten new locomotives for long-distance non-stopping 
eXpresses, 


Ir is announced that a test is to be made of the Krizik 
direct-current three-wire system on the Vienna Stadtbahn, which 
is at present operated by steam. The locomotive will have four 
200 h.p. motors, and a voltage of 3000 volts between the outer 
wires will be used. The section to be equipped is that between 
Praterstern and Hauptzollampt, a distance of 1-4 kiloms., ora little 
over one mile. 


THE. total length of railway line open for traffic in Ceylon 
at the end of 1904 was 1663 miles, viz., broad gauge 3997 
miles, and narrow gauge 67 miles, the increase over the preceding 
year being 75 miles by the opening of the last section of the Uda 
Pussellawa extension from Kandapola to Ragalla, 6% miles, on 
July Ist, and 68} miles of the Northern extension from Kurunegala 
to Anuradhapura on November Ist. 


THE construction of a railway line from St. Uman on 
the Russian South-Western Railway to Kertch has been decided on. 
This new railway will cut through all new Russia. In connection 
therewith it is proposed to construct a line through the Kertch 
Straits, along the eastern bank of the Black Sea, and thence on to 
the Persian frontier. This line will shorten the journey from 
Western Europe to Persia by 2000 versts. 


A sTRONG case has been made out for the introduction of 
rail motors to take the short-distance traffic on certain portions of 
the main line of the Madras Railway, and thus facilitate and 
economise the working of the through traffic. The construction 
of the three rail motor coaches has accordingly been sanctioned at 
a total cost of Rs. 90,000. The Railway Board has agreed to the 
stock being built 10ft. Gin. outside bodies above the level of the 
underframe. 


In considering the financial condition of Russia the 
value of the railways is not always taken into account sufficiently. 
In 1883 there were 15.625 miles of railway laid down in European 
Russia ; in 1904 the railway system had inereased to 33,286 miles ; 
if the Siberian Railway and the Central Asian Railway with the 
newly-built Orenburg and Tashkend Railway be added, the total 
length amounts to 38,200 miles, of which two-thirds, or about 
25,000 miles, belong to the State. 


One of the first pieces of work to be undertaken in 
Russia will be that of providing increased communication by rail 
between Moscow and Odessa. The preliminary work connected 
with laying down such a line from Moscow to Tcherkassy, 
Bandurka, Vosnessensk, and Odessa, will be finished’shortly. The 
project has led to the question of a central railway station being 
raised with regard to Odessa, and the Ministry of Ways of Com- 
munication is now considering the advisability of building such a 
station. 





Tue special motor carriage built by the Lancashire and 
Yorkshire Railway Company to maintain a through service between 
Southport electric railway and the south end of Liverpool, over 
their own lines to Seaforth, and thence over the lines of the Over- 
head Railway, has now covered 1000 miles of journeys to and fro 
over the route. The tests have proved so satisfactory that single 
carriages of this description will shortly be put into service. 
These special cars have accommodation for both first and third- 
class passengers. 

Tue Eastern Bengal Railway has, according to the 
Statesman, begun, near Bagoola, to experience the difficulties 
attendant on introducing American trainloads dissociated from 
American safeguards. A large engine on this line managed in 
starting on a humped gradient to break its train of some seventy 
wagons in two. The engineman went off gaily with thirty vehicles, 
while forty rolled back with the guard, who was supposed to con- | 
trol his charge by a single van-brake, and as no one, not even the 
guard, appears to have noticed the mishap, the guard’s tail end | 
was ultimately run into by an express train. 


A ratLway bascule bridge on the Strauss system has | 
been built at Cleveland, O., to carry the Wheeling and Lake Erie 
Railway across the Cay ahoga River. It takes the place of a centre 
pier swing bridge, and gives a clear waterway of 120ft. The bascule 
span has two parallel-chord through trusses 30ft. deep, and having 
six panels of 24ft.; the counterweight is a box filled with concrete 
and slag, and weighing about 545 tons ; this is supported over the 
track by pivoted legs, so that when the bridge is open the box 
almost rests upon the rails. The bridge is operated by electricity, 


with the main pinion engaging a rack on an inclined operating strut 
in the truss, 





| and eighteen outside. 
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NOTES AND MEMORANDA. 


A NEW speed record for automobiles has been created 
by a 200 horse-power Darracq having eight cylinders. Over a 
kilometre course with a “flying” start the distance was covered in 


~ secs. 


N the report of the city water engineer for the year 
pa the 30th June, 1904, it is stated that the average consump- 
tion of water in Capetown for the years 1902-3 and 1903-4 was 
equal to 30 and 29-23 gallons per head per diem respectively. At 
the rate of 30 gallons per head, 3,191, 060 gallons would suffice for 
a population of 106,000 persons. 


Mucs relief will be felt by the makers of gear-driven 
motor cars by the pronouncement of Mr. Douglas Leechman in the 
Autocar, respecting the validity of the Renault patent 3981-99, 
for a direct drive on the top speed. Mr. Leechman maintains that 
claim No. 4 only is wide enough to cover the cardan system of 
motor car gearing, and that this claim is anticipated by both 
Alleyne and Whitney. 


AN electric acoustic sea- -sounding apparatus has been 
devised by Mr. H. Berggraf, ‘with which it is not necessary to touch 
bottom. “The depth is ascertained by the time taken for a sound 
to travel to the bottom and return. The sound is emitted at 
intervals by a revolving contact operating an electric buzzer, and 
on its return is received by a ‘ monotone” microphone arrange- 
ment. For exact work a registering apparatus is used. 


Usinc 100 mgm. of specially pure radium bromide, 
Mr. K. Angstriém has found that 1 gm. of radium bromide gives 
out 1-14 cals. per minute, or 68-5 cals. per hour, so that 1 gm. of pure 
radium would give-—taking the atomic weight of radium as 225 
117 cals. per hour—or 110 cals. for atomic weight 258. These 
values are somewhat higher than those obtained by Precht. In 
seven months the radium gave off altogether 345,000 cals. per gm. 








MISCELLANEA. 


construction of a new lighthouse for Crosby 
in the river Mersey, is again proposed. 


Haswar CREEK has been selected for the harbour and 
dep5t for submarines, which will cost £1,000,000. 

THE loan required for the Essex Western district water 
scheme will be £5000, and that for the Wakering water supply 

£1850. 

THE Leyton Urban District Council intend to apply for 
sanction to borrow £21,000 for extensions to the electric power 
station. 


A company has been formed with a capital of £30,000 
to take over the Chichester Electric Lighting Order, and to 
establish electricity works. 


THE 


Channel, 


THE Egyptian Government, says Reuter, has given the 
contract for the erection of the barrage of the Nile at Esneh to 
Messrs. John Aird and Co, The cost of the barrage will be over 
£1,000,000. 


Tue Chester Tramways Committee have been instructed 
to obtain information of the cost and upkeep of motor omnibuses, 
and of their efficiency and suitability for outlying districts of the 
city. A report is to be presented within twelve months. 


Tue Chilian Government has voted several millions of 
dollars for the subsidisation of international steamship lines in the 
expectation of extended mercantile relations with foreign 
countries, and an extension of the Chilian coasting trade is also 


| contemplated. 


As the outcome of the recent investigatory visit of the 


| deputation of Birmingham brassworkers to Berlin, a proposal has 
| been launched in favour of the establishment of a reorganised 


Two hundred and fifty tons of cane will yield 25 tons | 


of sugar, or 187 tons of cane juice at 10 deg., and this liquor 
has to be speedily brought up to 22 deg., says the Chemical 
Trade Journal. Yn 1850, 55 per cent. of juice from the cane was 
the exception ; now, in 1905, 81 per cent. has been obtained ; but 
75 per cent. of 10 deg. juice is considered very good. An 
ordinary mil] in Java will make 2: 
four hours. 

AN interesting development in electricity is the utilisa- 
tion of the waters of St. Louis River, near Duluth, for the 
generation of power to work the railroads carrying iron ore. 
company with a capital of £2,000,000, of which amount £1,000,000 
is now available, has been organised, and work of construction will 
be begun immediately to develop 30,000 horse-power. 


technical school for the better training of brassworkers on *‘ the 


artistic and intellectual side of their trade.” 
From a report of the opening of the Legislative 
Council, published in the Ceylon Government (/uzette, we learn 


| that the public works proposed for the forthcoming financial year 
| include, besides the construction of buildings, roads, and bridges, 


+ tons of sugar per day of twenty- | 


} 


A} 


an expenditure of Rs, 1,500,000 on railway construction. 


Tue London County Council have recently decided to 
spend £5200 on an experimental scheme of motor ambulances. 
The experience of the St. John’s Ambulance Association shows 
that the electric car is superior to the petrol car for the purpose on 
account of the comparatively greater absence of jerking and 


| vibration. 


The | 


distance from the power-house to the most distant mine on the | 


Mesabi Range will be 70 miles. 


Usinc the method employed for the determination of 
the coefficient of expansion of quartz,Mr. H. M. Randall has deter- 
mined the coefficient of expansion of nickel at temperatures up to 
392 deg. Cent. The coefficient of expansion rises until a tem- 
perature of about 280 deg. is reached, and then becomes sensibly 
constant at 0°0000164, up to 392 deg., at which temperature it 
again shows a slight tendency to rise. 
between 365 deg. and 370 deg., as found by Harrison when 
experimenting on a nickel wire, was not observ: ed by the author. 


TuE city of Chicago has a population of over 2,000,000 


Tue U.S. Naval Bureau of Equipment proposes an 
elaborate test of the wireless system under its control. It involves 


| the sending of messages fram the station at the Washington Navy 


| Yard to New Orleans, 


The anomalous expansion | \ ‘ 
| in Portsmouth Dockyard, the store will be utilised for the 


inhabitants, of whom some 400,000 are Germans and 300,000 British | 


subjects or British Americans, ¢.e., British subjects who have taken 
out United States naturalisation papers, and 
half of its population foreign. The growth of the city is astonish- 
ing, and it is estimated from the permits issued for building that 


including these—has | 


the frontage erected in the last four years exceeds 146 miles, cost- | 


ing £30,000,000, while parts of the city that four years ago were 
fields are now built over with residences and apartment buildings. 
THE report of the United States Commissioner of 


Patents on the business of the Patent-office for the fiscal year 
ended June 30th, 1905, shows that there were received during 


that year 52,323 applications for letters patent, 749 applications | 


for designs, 174 applications for re-issues, 1846 caveats, 
applications for trade marks, 1236 applications for labels, and 448 
applications for prints. There were 30,266 patents granted, 
including re-issues and designs ; and 1426 trade marks, 1028 labels, 
and 345 prints were registered. The number of patents that 
expired was 19,567. 


t1cH deposits of manganese ore are reported to have 
been discovered in the Paarl ” district, situated at about 36 miles 
from Cape Town on the main railway line to the Orange River 
Colony and the Transvaal. The ore obtained is stated to be of a 
quality as good as any yet discovered in South Africa, and com- 
ares favourably with that obtained in Southern Russia and J: apan. 


8 | 
word Handling of Motor Boats,” 


| 


Cape Elizabeth, Maine, Dry Tortugas, San 
Juan, Guantanamo, Colon and Culebra, all through relaying the 
message from point to point up and down the coast. 





It is understood that, on the completion of the work 
now in hand by the Committee on Revision of Establishments, 
which is being carried out in the old dockyard reserve fitting store 
purpose 
of a museum, in which will be collected the various relics and 
objects of interest now scattered in different parts of the yard. 


THE total deposit at the parliamentary offices of private 
Bills to be promoted in the ensuing season is 193, as compared with 
182 last session and 192 in 1904. There are also 15 proposals under 
the Scottish Private Legislation Procedure Act. The applications 
for 1906 may be subdivided as follows :—Railways, 49; tramways. 
19 ; gas and water, 41 ; electricity, 22; harbours, canals, &c., 11 : 
town improvements, 27 ; and miscellaneous, 39. 


Two lectures have been arranged to be held in the 
club-room of the British Motor Boat Club at the Craven Hotel, 
Craven-street, Strand, W.C. The first will be on ‘‘ Screw Pro- 
pellers,” and will take place on January 18th at 8 p.m., and will 
be given by Mr. Ramsay Smith. The second lecture will be held 
about the middle of February, and will be on.the “ Practical 
by Lieut. W. Windham. 


In the King’s Bench Division last week Mr. Justice 
Bray confirmed the arbitrators’ award in the case of Fletcher +. the 
Mayor, Aldermen, and Burgesses of the borough of Birkenhead. 


| The plaintiff recovered £1200 and costs for injurious affection to 


I 
An analysis of the ore taken from the surface found it to contain | 


71°5 per cent. of manganese dioxide, and it is consequently con- 
sidered of a suitable quality for export. The Government analyst 

Mr. J. G. Rose—found 56°0 per cent. of manganese in the speci- 
men submitted to him. 


A REMARKABLE achievement has been made by the 
adoption of electric power in mills at Pendlebury, where a 130 
indicated horse-power steam engine has been superseded by two 
50 horse-power three-phase motors. These motors have been 
applied to the process of ‘ raising,” or the conversion of a smooth 
material into flannelette. Pieces of material, averaging 150 yards 
in length, were passed through the steam-driven raising machines 
as many as eight times to produce the required result, but six 
times has proved sufficient with electrical driving, the greater 
efficiency 
proce: 
improv 





334 per cent. The quality of work done has been greatly 
ed by increasing the running of the shafting 11 per cent. 





NeaRLyY all fuses are provided with a delayed-action 
element, which, with armour-piercing projectiles, permits them to 
pass through the armour before bursting takes place, and for shells 
fired in the open it permits the shell to rise after impact toa suffi- 
cient height to make the fragments effective over a larger area 
than would result from the shell bursting on the ground. This is 
accomplished by placing a small pellet of dense powder in the path 
of the flame, from the priming pellet in the fuse to the igniting or 
detonating element depending upon which is used. Detonating 


fuses, which are used with high explosives, have, in place of the | 
a detonating charge of | 


igniting charge of the ordinary fuse, 


of the motors increasing the output of the raising | 


mercuric fulminate, the amount depending upon the projectile in | 


which the fuse is to be used, 


Moror omnibuses plying for hire in the streets of | 


London have to fulfil the following conditions amongst others :— 

The number of passengers mtst in no case exceed sixteen inside 
The height of the chassis must not be less 
than 28in. from the ground, nor exceed 32in., the maximum length 
19ft., and the outside breadth must be between 38in. and 4Sin. 
The clearance under theframe must be 10in. when the omnibusisfully 
loaded. The wheel base must be between 12ft. and 13ft. 6in., and 
the track not less than 5ft. 6in. The maintenance of the two 
independent brakes must be in perfect order, and the vehicle must 
be readily steered round a corner without unduly interfering with 
other traffic, the steering arms to be of sufficient strength, and, as 
far as possible, protected from damage by collision, and where 
possible should be in duplicate. 
be cylindrical, and capable of withstanding pressure, and any 
overflow of petrol must not fall upon woodwork. 


| and sprockets must be protected, 





Driving chains | 


Petrol tanks, if possible, have to | 





his land, dwelling house, and premises, alleged to have been 
caused by the Birkenhead Corporation by sinking a well or bore-hole 
about 150 yards from the plaintiff's dwelling house, and by pumping 
large quantities of water from the same. 


Some figures have been published showing the progress 
made by the Sheffield electricity supply department. When the 
undertaking was purchased by the Corporation nearly eight years 
ago, there were only 688 consumers; at the end of 1904 there were 
2714; and at the end of last year there were over 3000, with the 
equivalent of about 380,000 8 candle-power lamps connected to the 
mains. There are 627 electric motors—against 509 in 1904—-with 
an aggregate horse-power of 4278, against 3341, 


Ir is proposed to provide a long-distance range for test- 
ing torpedoes above Saltash Bridge at Devonport to meet the 
requirements of the maximum range for 18in. torpedoes, which has 
been increased to 4000 yards. Hitherto, torpedoes have been 
tested at the range in Plymouth Sound, extending for a distance 
of about 2000 yards. For the proposed new range in Devonport 
harbour the scheme, according to the Times, includes the removal 
of the powder ships, the explosives being transferred to the 
magazines at Bull Point Naval Ordnance Depdt. 


In a Blue-book that has recently been issued dealing 
with railway construction in Nigeria, it is stated that the activity 
of the Germans in the adjacent protectorate of the Cameroons, and 
of the French, not only in Dahomey, but also in the regions 
between Lake Chad and the North and North-West Coasts of Africa, 
indicates the existence of some danger that, if corresponding 
enterprise is not shown by the British, a large portion of- the 
trade which should find its outlet in Lagos and the Niger delta 
may be diverted permanently to foreign ports. 


Tue Aberdeen, Rennie, liner Inkosi has arrived in 
London from Natal and East Africa, thus completing her first 
voyage since she was fitted with the Marconi wireless telegraphic 
apparatus. She reports having spoken with her sister ship Inanda 
and various warships during the voyage, and received messages 
from the great Marconi station at Poldhu, Cornwall, as far south 
as 24 deg. 36 min. North, a distance of 1620 miles. News received 
by wireless telegraphy was reported by the steamer in Las Palmas 
before being received by the ordinary cable route. The Inkosi 
leaves again for South Africa on the 10th inst. 


Tue President of the Board of Trade, with several 
Welsh members of Parliament, at Carnarvon, on Tuesday, received 
a deputation in support of a protest against the proposal of the 
Admiralty to abolish the Naval Reserve station at Carnarvon. Mr. 
Lloyd-George referred to the interview he had already had with 
the deputation. It was, in his opinion, monstrous that the Govern- 
ment should think of removing from Wales the largest of its 
batteries, to which were attached 800 men, while permitting 
batteries to remain in other parts of the courtry. It was announced 
by the Town Clerk that the Admiralty had intimated their willing- 
ness to receive a deputation after the general election, and in the 


meantime it was resolved to prepare a full statement of the case, 
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FOREIGN AGENTS FOR SALE OF THE SOSTESES. | 


\USTRIA.—-F. A. Brocknacs, 7, Kuimpfpasse, Vienna. 
CHINA. aay aNp» Was, Limirep, Shanghai avd Houg Koug. 
PRANCE. Boy veau and Cievitier, Ree de la Banque, Pavia 
GERMANY.—AsHer Ann Co,, 13, Unter den Linden, Bertin. 


Pr. A. Brocktaus, Leépzic ; A. TWEITMEYER, Lejp2ie. 


INDIA. —A. J. Compruipce anp Co, Railway Bookstalla, Bombay. 
ITALY.— Loescuer And Co., 307, Corso, Kowe ; Bocca Freres, Turin. 
JAPAN, — “ELLY AND WALSH, LimiTEp, Yokohama, 

Z. P. Marvuya anv Co., 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Proapect, St. Petersburg. 
g, AFRICA.—Wm. Dawson & Sons, Limite, 7, Sea-st. (Box 489), Capetown. 


GorDON AND Gotcn, Long-street, Capetown, 
R. A, THoMPSON AND Co,, 33, Loor-street, Capetown. 
J. C. Juta anno Co., Port Elizabeth, 
East London, Grahamstown, King Williamstown, 
HaNpDEL House, Limirep, Kéwberley. 
ADAMS AND Co., Durban and Marvitzburg. 
AUSTRALIA,—Gorpow anp Goren, Melbourne, Sydacy, and Brisbane. 
R. A. Tuompson anp Co., 180, Pitt-street, 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney, 
NEW ZEALAND.—Upvton anp Co., Auckland ; Crate, J. W., 
CANADA,—Montreat News Co., 386 and 388, St. Janies-atreet, 
Toronto News Co., 42, Yonge-stveet, Tovonto. 
UNITED STATES OF AMERICA.—INTERNATIONAL 
85, Duane-atreet, New York ; Scusscription News Co., 
STRAITS SETTLEMENTS.—KELLY anp WALSH, LimrreD, 8 
CEYLON,.—W8AYARTNA AND Co., Colombo, 


Johannesburg, 
Stellenhoseh, 


Cupelorn, 


Sudneu; 


Napier. 
Montreal. 


News Co., 
Chicago, 
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TO CORRESPONDENTS. 


| 9a Ja order to avoid trouble and confusion we find it necessary to iafori 
correspondents that letters of daquivy addveased to the public, and intended 
fov dasertion in this column, must in all cases be accompanied by a large 
eneeclope legibly diveeted by the and stamped, in order 
that ansirera veceived by us may be Jorwarded to their destination, No 
taken of communications which do not comply with these 


writer to himeaels, 


notice can be 
énatructiona. 
aa7 = All lettera intended for insertion in THE ENGINEER, or containing 
questiona, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good saith. No notice 
whatever can be taken of anonymous communications. 
We cannot undertake to return draxings or inanuscripte ; 
requeat correspondents to keep copies. 


we muveat 


therefore, 


REPLIES. 


H. M. M.—Cleveland.—The following is, we believe, a complete list of 
British patents granted Bic the last nine years in connection with 
wire ropes and cords :- 1897, Nos. 3968, 4245, see 16,126, 17,420, and 














34, and 18,648; 18 Nos. 908, 989, 2669, 

926, 21,898, 2 1900, Nos. 3606, 5204, 

,N Wl, 6798, 8465, 9919, 

: ; 26,327 ; 1902, Nos. 10,308, 18,493, 23,671; 

e 4 7949, ‘9164, 18,842, 21,133, 24,576; 1904, Nos. 1810, 1386, 

3444, 20,69, 21,823; 1905, Nos, 7535 and 22,459. It is possible that 


there are others in 1905 which have not yet been accepted. The 
specifications of all the foregoing patents can be obtained, price 8d. 
each, from the Patent-office, Southampton-buildings, 
London, W.C, 


INQUIRIES. 


SHOT PLUGS. 


S1r,—I should be much obliged if any of your readers could tell me 


| where I could obtain the Douglas patent shot plug or leak stopper. 


| William Owen Travis, M.D., 


hy Post-office Order must be made payable to THe ENGINEER, and 
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an advertisement measures an inch or more, the charge is 10s. per inch. 
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a Post-office Order in payment. Alternate advertisements will be 
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teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standi adverti ts should 
arrive not later than Ten o'clock ‘on Tuesday morning in 
each week. 





Letters velating to Advertisements and the Publishiag Department of the 
Paper ave to be addressed to the Publisher, Mr. Sydney White ; all othe 
letters to be addressed to the Editor of Tok ENGINEER. 
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PUBLISHER'S NOTICES. 


With this week's number is aaa asa Supplement a Four-page 
Glasgow and 
Publisher 
requested 


Eugraving of a Sixr- coupled Express Locomotice, 
Nouth- Western Railway. Every copy Us issued by the 
iucludes a copy of this Supplement, 
to notify the fact should they not receive 


subscribers ave 


it, 


and 





*. Tf any subseriber abroad should receive THE ENGINEER /n an 
(m per, fect or mutilated condition, he will oblige by giving yr ‘ompt 
information of the fact to the Publisher, with the name of the 
-Agent through whom the paper is obtained. Such inconvenience, 
of suffered, can be remedied hy obtaining the paper direct Jrom 


this office 
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Motor Car Radiators or Coolers,” 


8 p.m. Students’ meeting. 
Professor John Dewar Cormack, 











DEATH. 


Cuampers.—On the 20th November, 1905, William Holloway Chambers, 
some time City Engineer of Brisbane, Queensland, in his 81st year. 
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1905—A RETROSPECT. 


Ir is impossible to forecast with any approach to 
precision the immediate future of trade in this 
country. The most thet can be said is that the 
year ends much better than it began; and that on 
the whole the volume of trade has recently been 
very large. The world’s output of coal last year 
was the heaviest ever known; and the consumption of 


coal may be regarded as the index of the volume of | 


trade. too, we have beaten all 
previous records. 
mated that quite a million men and women, all 
“employable” are out of 
unable to earn a living for some time past. Further- 
more, a General Election and a change of Govern- 
ment upset trade and affect speculation. Over 
Europe broods the gigantic shadow of red revolu- 
tion in Russia. No mortal can foresee the end. 
was thought that the conclusion of peace with Japan 
held out promise of great things, but trade with 
Russia is at present impossible; and we must not 
forget that. all the tendencies of Japanese sentiment 
are to make the country self-supporting. It was 
hoped that one result of the war would be the 
placing of orders for battleships and cruisers in this 
country. But while the destruction or capture of the 
Russian navy has left Japan with an overwhelming 
naval supremacy in the East, she has also under- 
taken herself the supply of such ships as she wants. 
Two 14,000-ton battleships, the Tsukuba and the 
Ikoma, will be completed in 1906, while the keel of 
an 18,000-ton battleship has been laid, and an enor- 
mous cruiser will probably be commenced at an 
early date. Within the last few months Japan has | 
put down a 12,000 horse-power armour plate mill, | 
and has made complete arrangements for the manu- | 


In shipbuilding 


‘facture of all the armour she can require on the | 


Engineers must turn for work to 
China is 
and even South American republics are | 


Krupp system. 


awaking 
becoming sane, enterprising, and trustworthy. 
enormous development of the motor car industry, | 
again, is full of excellent possibilities. There is good | 
reason to believe that the motor cars now in the 
United Kingdom represent an expenditure _ of 
£15,000,000, and that an equal sum is invested in 


Chancery-lane, | 


by | 


Yet, on the other hand, it is esti- | 


work, and have been | 


It | 


The | 


15 


works and plant for their manufacture. The makers 

| of electrical plant are fairly full of orders, and the 
iron and steel trades leave little to be desired. We 
shall not be far wide of the mark if we give the 
production of pig iron in Great Britain as 9,500,000 
tons, or about 1,000,000 tons more than last year, 
and there are now nearly 350 furnaces in blast, or, 
say, twenty-five more than last year. Fiscal policy 
will be one of the issues fought out during the forth- 
coming General Election. Without going into side 
issues, it seems to be safe to say that that system of 
working and trading which gives the maximum 
amount of employment to its population must be 
|the best for this or any other country. As to 
what policy secures this end, opinions differ. The 
existing position in our great cities certainly goes to 
show that something is lacking in our present 
methods. This is not the place to give figures. 
Statistics are prone to mislead, particularly when, 
for the sake of brevity, they are curtailed. Our 
readers will, however, have no lack of them. 
| Whether they will help them to arrive at satis- 
factory conclusions, or can be utilised to good pur- 
pose as guides in our trading operations, is quite an 
| Open: question. 








MECHANICAL ENGINEERING. 


The past year has been uneventful for mechanical 
engineering. No great or even considerable invention has 


been .produced. : The time has been one of steady 
development ‘rather than of origination. New things. 


new combinations of mechanism, new applications of 
scientific discovery to the useful arts we have not to 
record, but improvements and enlargements have been 
effected, conquests have been solidified, and it 
eminently gratifying to be able to add that Great Britain 
has more than held her own in the world’s race for that 
which is best in manufactures, in machinery, and i 
science. 


is 


Railways. 
Concerning railways and rolling stock, perhaps one 
of the most notable developments is the prospective 


relaying of the London and North-Western Rail- 
way with 95 lb. rails instead of the 85 lb. and 
90 lb. rails now down. The additional 5b. is 


simply to provide for wear and tear, and so to prolong 
the life of the rail, and appears to us to represent sound 
economical policy. We have kept our readers so fully 
apprised of all that is done almost from day to day in the 
development of the locomotive engine, that we could say 
little here without repeating ourselves. Our Supplement 
| this week illustrates one of the latest of the enormous 
engines which now carry on the most luxurious and safest 
passenger traffic in the world. The United States still 
claims that the fastest passenger service is that maintained 
during the summer season between Philadelphia and 
Atlantic City, with an average speed of 66 to 68 miles an 
hour. Much better work has, however, been done at this 
side of the Atlantic. Thus, a run of 193 miles without a stop 
between Exeter and London has been made on the Great 
Western at an average speed of about 71 miles an hour. 
About three years ago the late Mr. Billinton put some very 
powerful four-coupled express engines on the London, 
Brighton and South Coastlines. Already these are being 
supplemented by an enormous outside-cylinder locomotive 
designed by Mr. Marsh, the first of which, constructed by 
Messrs. Kitson and Co., was delivered about a month ago. 
This engine is of the “Atlantic” type, but the trailing 
end is carried on very small wheels, over which the fire-box 
and grate extend sideways. The engine is very massive, 
and will, no doubt, give excellent results with the heav y 
long-distance passenger trafic. 
There is nothing new to record in the construction 
| of rolling stock in this country, save the experimental 
introduction of the all steel coach, which has pro- 
| bably an important future. The agitation in favour 
'of 30 to 50-ton mineral wagons seems to have died 
out. A sufficient number has been built to give 
them a fair trial. It may be added that, no matter 
what statements appear in a certain section of the 
Press, in the United States underloading takes place 
to an extent even greater than in this country. The 
only exception is found in the carriage of ore, coal, 
and grain. Of this last quantities out of al! proportion 
greater than any we have to deal with, are moved eveiy 
year during the season from the Western and Northern 
corn lands to the Eastern seaboard. It is stated that 
steel passenger cars are coming into favour in the United 
States. The New York Central and Pennsylvania roads 
| have given large orders for them, and the Pullman Com- 
| pany is putting down special plant for the construction of 
steel cars. No doubt steel is being substituted for woed, 
in the hope that some measure of safety for passengers 
may be secured. The report of the Interstate Commerce 
| Commission gives appalling figures. The number of 
| passengers killed increased from 303 during the year in 
1902 to 537 in 1905, while the number of injured pas- 
| sengers rose from 6089 in 1902 to 10,040 in 1905. During 
the same period the number of employés killed rose from 
2516 to 3261, and the number of injured from 33,711 to 
| 45,426. 
Concerning subway traction, it is interesting to note 
| thas in New York, in the summer season, the tunnel 
| temperature is so much raised, it is said, by the electric 
motors and the brakes that it is announced to be intoler- 
able, and large sums will have to be expended in 
| providing some system of ventilation. A difficulty of this 
kind was certainly never contemplated by engineers or 
foretold by scientists when electrical traction was 
adopted. The electrification of the Metropolitan and 
| Metropolitan District line is now complete. The number 
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of trains running has been limited by signal apparatus. 
This is now being replaced by pneumatic, partly auto- 
matic signals. When these are at work a two-minute 
service will be instituted, and it is hoped that overcrowd- 
ing will cease. 


Marine Engines. 

In marine engineering the event of the year has been 
the fitting of the Cunard liner Carmania with Parsons 
turbines of 20,000 horse-power. These are far and away 
the biggest turbines ever made, and their success will go 
far to revolutionise marine propulsion. It would be 
altogether premature to say more than that all 
the reports received so far are eminertly satisfac- 
tory. It must be remembered that disappointing 
results were got with the Allan liner Victorian during her 
first voyage, but the engines now seem to leave nothing 
to be desired. We may here digress for a moment to say 


that the Allan line proposes to shorten the voyage to | 


Canada by nearly 600 miles, and probably two days in 
time. 


made at Gaspe Bay, and two new turbine liners, 560ft. 
long, 67ft. beam, and able to steam at 22 knots, will be 
constructed. As there is at present no railway com- 
munication at Port Gaspe, it would appear that Bathurst, 


on the Bay of Chaleurs, would present many advantages; | 


but difficulties of navigation have to be considered, and 


it would not be difficult to carry the existing railway on | 


to Porte Gaspe, which place is to be kept open during 
the winter by an ice breaker. 
s.s. Loongana is said to have run from Glasgow to 
Australia in 31} days, with one stop, maintaining 
15 knots as an average. Contradictory reports are still 
made as to- consumption of fuel, and we believe that it 
is safest for the present to say nothing on a subject about 
which no data, the accuracy of which is guaranteed, are 
yet available. So far as can be gathered, the turbine 


seems to give a higher speed with a given boiler power | 


than does the reciprocating engine. As the turbine 
cannot be indicated, no means exist of telling what its 
power really is, but the equal turning moment, and 
the absence of vibration, are much in favour of a high 
coefticient of efficiency. 
the velocity of rotation of the propellers has led to an 
enormous increase in weight. Thus, in the Caronia, the 
low-pressure turbines weigh no less than 340 tons each. 
In the Victorian, with turbines of 10,000 horse-power, 
running at a higher speed, the weight is only 78 tons. 
On the other hand, the new 25-knot Atlantic boats will 
have engines of 75,000 horse-power, but the low-pressure 
turbines will only weigh 425 tons each. 
however, in part be due to the use of a la.ger number of 
screws. 
will require at least 400 tons of steam per hour. To con- 
dense this steam the centrifugal pumps will have to deal 
with 20,000 tons of water. The furnaces will consume, 
on the most moderate computation, 35 tons of coal per 
hour, or 840 tons per day, or, for the single trip, about 
4500 tons. 

In reciprocating marine engine work there is nothing new 
to record. These engines are nolonger built; they are manu- 
factured like boots, or rifles, or bricks. It may not be out 
of place to add that if the piston engine is not to be super- 
seded completely at sea by the turbine, a radical change in 
its construction is necessary. That change will consist in a 
great reduction in size and weight, an increase of speed, 
and the adoption of forced lubrication throughout. Much 
of the trouble encountered in the Navy when engines are 
run up to 160 to 180 revolutions is due to short connect- 
ing-rods. But in the mercantile marine this difficulty 
would not be met. With plenty of head room, reduced 
diameter of piston and crank shaft, and, as we have said, 
forced lubrication, splendid results ought to be obtained. 
It is essential. of course, that the steam shall be moderately 
superheated. In boiler engineering we have no new 
departure to record. The substftution of oil for coal as 
fuel has not been found possible in the Navy. 
mercantile marine it appears to be confined to oil tank 
ships. The Howden system is apparently gradually get- 
ting into universal use, and those who have seen what it 
effects on board the Carmania and Caronia will not wonder. 
Towards the close of the year a conference on smoke 
abatement was held in Westminster, at which several 
excellent papers were read, followed by good discussions. 
These have been reported in our columns. It cannot, 
however, be said that they have advanced knowledge 
much. Examining the facts, we find that war is made on 
black smoke; but no one has had much to say about 
sulphur compounds or carbonic oxide and acid, compared 
with which soot is entirely innocuous, however disagree- 
able. Much capital is made of the fact that in certain 
cases large economies are said to have been effected by 
preventing smoke. It can easily be shown that the small 
quantity of carbon previously unburned would not repre- 
sent the thouandth part of the saving effected. It is 
clear, therefore, that much more has been done to improve 
evaporation and obtain a better duty from the fuel than 
merely getting rid of soot. It is not too much to say 
that during the past year nothing of particular promise 
has been effected to affect the “smoke nuisance.” In so 


far as steam power is concerned, the secret of success lies 


in providing boiler power enough, and paying good wages 
to properly trained firemen. James Watt and C. Wye 
Williams taught the world how to make steam without 
producing much black smoke, and it does not appear that 
any substantial advance has been made on their teaching. 
A large number of inventions is available for putting their 
lessons in practice, but neither the lessons nor the inven- 
tions apply to the domestic. hearth, concerning which all 
but a few strenuous reformers are quite apathetic. 


Stationary Engines. 

The stationary engine is to-day what it was a year 
ago. 
drop piston valve. It is said that it can be kept tighter, 
permits a larger lift, is more silent, and more easily 


| 
worked. 





ithe end of the 


Instead of going up to Quebec and risking the | ’ > : : : 
dangers of the St. Lawrence in winter, a terminus will be | ™atics of the steam turbine are still under discussion, 


As to endurance, the | 


| by a few of the principal makers. 


The necessity for keeping down | 


The saving will, | 


It is interesting to point out that these engines | 


In the | 


The only trace of novelty in its construction is the | 


An engine with valves of this kind, made by 
Cole, Marchent, and Morley, and supplied with super- 
heated steam, has during the year established a new 
record for economical steam engines, the consumption 
having been less than 8°6 per I.H.P. per hour. The 


|} engine was described and a full record of the tests given 


in our issue of 2nd June last. 

The development of the turbine has led to the taking 
out of many patents. For the moment the Parsons and 
Curtis type hold the field for the larger powers, while the 
Laval is still the popular motor for small powers. The 
Curtis turbine is being used largely in the United States 
for electrical purposes. The spindle is vertical, and the 
dynamo is placed over the turbine. Trouble has been 
caused by the heating of the foot-step. This is said to 
have been overcome by doubling the power of the 
pumps which force oil into the foot-step, on which oil 
shaft is carried. The dynamo, too, 
has been heated by its proximity to the engine; but it 
seems that it is only necessary to put a deck or floor 
between the two to get over this difficulty. The mathe- 





and some valuable articles on the subject have appeared 
in our pages during the vear. 


| which it has attained in a very short time. 
' the history of engineering in this generation comes to be 


Gas Engines. 


A pleasant feature of the gas engine trade is that all 


ciently occupied during the past year, and they enter upon 
the new year with high hopes and confidence that the 
internal combustion engine has still a glorious future in 
front of it. It will be interesting, as representing the 
progress of the trade generally, to see what is being done 
The gas engine is be- 
coming a serious competitor with the steam engine for 
pump driving. During the past year Crossley Brothers, 
Limited, have completed two 510 brake horse-power 
engines for the Brocklebank Dock of the Mersey Docks 
and Harbour Board; they are connected direct to the 
pumps, and are driven by coal gas from the Corporation 
mains. Of more interest, perhaps, is the fact that the 


| same makers are supplying 2500 horse-power in six units 


for supplying the high pressure water service of Winni- 
peg. The plant will at first use coal gas, but later on 
producers will be installed to supply it. Crossley Brothers 
—and who should know better ?—are convinced from the 
number of inquiries and orders they receive that the 
demand for large engines is on the increase. The Camp- 
bell Gas Engine Company, Limited, has completed the 
extension to its works, and is devoting special atten- 
tion to engines of the vertical type with four cylin- 
ders, and to the suction producer. Of the former 
the company has, it informs us, in hand or has com- 
pleted 20,000 brake horse-power. Of the latter it 
has now suction gas plants up to 250 brake horse- 
power successfully at work on variable loads. Recently 
the marine gas engine and suction plant on which the 
company has been engaged for some time was started up, 
and exhaustive trials of it are to be made. When they 
are complete we shall have more to say about the plant. 

Another firm which has paid especial attention to the 
vertical engine is that of Fielding and Platt, of Gloucester. 
They have, too, developed another branch during the 
year, and are now building a very compact marine oil or 
petrol engine. 

The National Gas Engine Company, Limited, has 
continued its experiments with the supercompression 
engine of Mr. Dugald Clerk, and is trying several modi- 
fications of the original system. It has also done much in 
the way of suction plants, supplying engines to work in 
connection with Dowson producers. 

The Premier Gas Engine Company, Limited, is one of 
our few makets of engines of very large size, and it has 
in hand at present two of 1000 horse-power each, but the 
bulk of its time during the past year has been spent on 
engines between 150 and 650 horse-power, for which the 
demand has been so good that the works have been 
running night and day—a valuable indication of the 
increasing popularity of the large engine. Practically 
all the engines are of the positive scavenger type for 


| working with producer gas, and most of them are to be 


employed for driving dynamos. 

Tangyes, Limited, have experienced a remarkable 
demand for suction gas plants, which have kept them 
constantly busy. They inform us that they have 
recently had a plant tested by M. Mathot, of Brussels, 
who reports—* With regard to the thermal efficiency of 
0-241, it may be looked upon as one of the most remark- 
able which we have met up to the present for a plant of 
engine and producer of 29 brake horse-power.” 

The British Westinghouse Electrie and Manufacturing 
Company, Limited, finds that the gas engine is spreading 
to all kinds of industries, even a cotton mill having been 
supplied with an engine; but a more interesting and 
suggestive fact is that the running of alternators in 
parallel, which has been regarded as such a difficult feat, 
is now successfully accomplished, at any rate up to 
250 brakehorse-power, of which size four engines were | 
supplied to the London Paper Mills at Dartford during | 
the last few months. A similar plant of three engines 
has been erected at the Southampton shops of J. I. | 
Thornycroft and Company, but it drives direct current | 
generators. Another notable plant made by this com- 
pany last year has been installed for the South Stafford- 
shire Mond Gas Company at Dudley Port. 

As an indication of progress abroad we may mention | 
that Kérting Brothers, Limited, have sold altogether 140 | 
of their large engines, of which the aggregate power is | 
about 120,000 horse-power. They continue to make | 
many gas blowing engines, and have supplied or have in | 
hand for Messrs. Fried. Krupp’s works alone some 9600 | 
horse-power of this type of engine. 

Another firm which does a great deal of big work also 
report that it has been busy throughout the year. Mather 
and Platt. Limited, who build the Koerting two-cycle, 
double-acting engine in this country, have in hand an 
interesting plant: with twin cylinders coupled direct to a 


three-phase alternator of 350 kilo.-volt-ampéres, which 
is to drive a mill. It is to havea simpler valve gear than 
has been hitherto used. They have also built a 25() 
brake horse-power single-cylinder double-acting engine, 
which is to consume producer gas, and is also to drive y 
mill. A pair of engines, each of 350 horse-power, and of 
the Koerting type, to use gas of a high calorific value 
from coke ovens, has been put down at Shelton Iron 
and Steel Company's works at Stoke-on-Trent. Two 
other makers, whose names must be mentioned as 
builders of gas engines of the largest size, are Willian 
Beardmore and Co., Limited, and Richardsons, West- 
garth and Co. Both companies are engaged on experi- 
ments leading towards the use of gas engines for regular 
marine propulsion, the former with engines and producers 
of the Capitaine type, and the latter with a producer 
suitable for bituminous coal, designed by Mr. Talbot: 


Suction Gas Producers. 

The subject of all others that is absorbing the attention 
of the makers of gas engines is the suction producer. 11, 
our annual review twelve months ago we observed that 
this type of producer had a remarkable future before it, 
but we were hardly prepared for the enormous popularity 
Indeed, when 


written, the rise of the suction gas producer will stand 


the makers appear to have been either very busy or suffi- | Ut as one of the prominent facts, for it is rarely that an 


invention has taken so little time to rise to a position of 
great importance. With all our skill and scientifie know- 


{ledge there is generally a great deal to be learnt by 


experiment before a new invention has reached the state 
of trustworthiness to which the suction producer has 
already attained. There is, no doubt, still scope for many 
improvements, but nearly all the designs can be depended 
upon to supply gas cheaply and regularly, and it is rather 
in small details and arrangements that the superiority of 
a few makes lie. A trial of plants of this kind and their 
engines was held by the Highland and Agricultural 
Society at Glasgow in June last, and demonstrated that a 
horse-power hour could be furnished by any one of the five 
engines tested for about one-twentieth of a penny. The 
Royal Agricultural Society has just announced its inten- 
tion of holding a similar trial at Derby in July next. It 
will, no doubt, be on a larger scale than the Scotch trials, 
but more remarkable figures are not likely to be obtained. 
It is satisfactory to find that the quantity of water used 
in the purifiers is to be measured. This has generally 
been neglected, and yet is in some cases a matter of 
importance. 


Gas Turbines. 

The success of the steam turbine, and the obvious 
parallelism between a jet of steam gas and a jet of any other 
gas has led many persons to inquire if a gas turbine is not 
a possibility. So far the difficulties of the case have not 
been successfully met—even on paper. The exalted tem- 
perature of the working fiuid stands in the way, and until 
some means of employing it in a cooler state, or some 
method of cooling the rotor of the turbine, or of construct- 
ing it of a material which is indifferent to temperatures as 
high as 3000 deg. Fah. is found, the gas turbine will re- 
main to be made. So far, the principal efforts towards a 
solution of the problem consist in mixing with the hot 
gases a jet of steam, water, or air, travelling also at a very 
high velocity, but reducing the temperature of the work- 
ing fluid before it strikes the wheel. In view, however. 
of recent improvements in steel—high-speed steel tools 
retain strength enough to cut when at a dull red heat 
it seems not impossible that a wheel working at a very 
high temperature—say 1300 deg. Fah. or so—may be 
within the region of possibility. However, since the 
temperature of explosion approaches more nearly to 
3000 deg. Fah., even such a steel would be useless unless 
some means of cooling it or the gas can be found. The 
question has been discussed during the year by Dr. 
Lucke in various publications, and by Mr. Dugald Clerk 
in an address to the Junior Institution of Engineers, 
which may be found in THE EnGrnerr of November 10th. 
It is involved by many and various considerations, and 
all that can be done in this place is to record that a suc- 
cessful gas turbine has not vet been made. 


Motor Cars. 

The motor car industry has,as we have said above, under- 
gone an astonishing development, and the rise and progress 
of the motor omnibus is phenomenal. It is stated that in 
Scotland an order for 500 petrol omnibuses to be delivered 
during 1906 cannot be placed. Such statements must be 
taken for what they are worth. This one is probably to a 
large extent true. There is, however, much room for im- 
provement in this type of vehicle. The wheels and their 
tires are very costly, and soon wear out. The spring suspen- 
sion is not satisfactory. If the springs are stiff the riding 
is unpleasant at the speeds attained ; if they are flexible, 
the vehicle rolls and pitches. Possibly the solution will 
lie in having stiff main carrying springs, and introducing 
subsidiary springs to carry the seats. While india-rubber , 
remains at about 8s. a pound, invention will be stimulated 
to find a substitute for the present tire. 

Leaving electricity on the one side for the moment, it may 
be said of last year, as has been said of other years, that the 


| precise work of the mechanical engineer has been in aug- 


menting facilities for locomotion of every kind. The motor 


| car is an example of this. The work of development during 


the year has been far too large to be adequately handled 
here. We must be content with the general statement 
that while, on the one hand, the prices of the larger and 
more powerful cars has advanced, that of the smaller 
cars has fallen. Indeed, not a few makers are finding 
it worth while to put on the market cars which, while 
quite efficient, will suit the purposes of physicians and 
others who want a cheap and satisfactory means of 
going about their daily work. About the future of the 
motor boat it is at present impossible to speak with any 
certainty. Such boats can be made and used with 
safety, but it is open to question if their manufacture 
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can be carried on“at"a” profit. So far they are all in 
the strictly experimental stage. 

Locomotion in great cities is carried on under difficul- 
ties which continually stimulate inventors to overcome 
them. Many of our readers, no doubt, remember the 
moving pathway at the last Paris Exhibition. It has 
recently been proposed thatZa subway shall be made 
across Manhattan Island, and that in this shall be placed 
a moving platform, or, to be accurate, two, one going in 
each direction. The scheme has been brought before the 
Rapid Transit Board, and Mr. Stillwell, electrical engineer- 
in-chief to the Interborough Railroads, giving evidence, 
said that, estimating the rolling friction of the platform 
at about 6 Ib. per ton, 10 kilowatts, instead of moving, as 
in the case of the subway, ten passengers, would move 
260 passengers on the moving platform, the difference 
being due to the small dead load, the absence of stopping, 
and the low coefficient of rolling friction. Of course, the 





velocity would be moderate, but seeing that there would | 


be no delay waiting for trains, and no fighting for places 


when they came, it would seem that very good service | 


indeed might be done by the moving footway as an aid 
to locomotion in cities. be hid 


Machine Tools. 


The past twelve months have not been kind to the 
machine tool makers. 
wanted, and the maker suffers. Hence there are no 
striking facts to record, except that the stimulus given to 
machine tool design by the introduction of tungsten and 


When trade is bad tools are not | 


17 








not yet, nor will be for some years, joined up by railway 
with its great western neighbour. Her future railways, 
500 miles in length, promise well, but have not passed 
beyond the “sanctioned” stage. Rangoon has benefited 
by a new reservoir containing several thousand millions 
of gallons, and a general extension of her existing water 
supply. Her harbour is to be improved, enlarged, and 
equipped with hydraulic machinery, at a cost of £133,000. 
A Commission of English and Chinese officials is en route 
to arrange preliminaries for a further delimitation of the 
Burmah-Chinese territory. When this is accomplished, 
itis to be hoped that the Indian Government will enhance 
its value by authorising the running of a railway between 
Bahmo and Teng-yueh, so as to give us a share of the 
trade to and from the northern and central districts of 
Yunnan and the south-western parts of See-chuen. 

Siam, on the east, contiguous to Burmah, is in the 
possession of two railways. The first extends 190 miles 
north of Bangkok, and the second, which is of the metre 
gauge, starting also from the capital, reaches Petchaburi, 


on the river Mekong, after a south-westerly course of 91 | 


A word about the Federated Malay States, which 
A main line from Kwala Lumpor, 


miles. 
are developing rapidly. 





the capital of Selangor, and also of the States, connects it | 


with Province Wellesey on the mainland, opposite the 
island of Penang, a distance of 245 miles. A connection 
between Burmah and India, and Burmah and the Malay 


| States, is a mere question of time, and will ultimately | 
enable the European traveller to proceed to Singapore by | 


similar steels continues to have an admirable effect on | 


the trade, the standard having been unquestionably raised 
by the demands made by the new steel. 
attention has been turned from the lathe, which has 
advanced as far as need be for the time being, to the 
drilling machine, which has been developed almost out of 
recognition, and is now a tool of great strength and pre- 
cision, provided with the accessories which were at one 
‘time found only in the lathe, and then only in the best 
and most expensive tools. This also is due in a very large 
measure to the astounding—we use the word advisedly— 
the astounding results obtained with drills made of 
modern tool steels—feeds on a one inch drill wp to 10in. 
in mild steel and 18in. in cast iron being now possible. 
It is satisfactory to know that the old reputation for 
British steel is being more than upheld by the new steel, 
and that all our makers are exporting their brands to all 


parts of the world, even to America, where two firms, at | 


any rate, have built up quite important markets. 

In concluding this brief note on machine tools, we 
cannot refrain from alluding to the remarkable critical 
analysis of lathe design which Dr. Nicolson and Mr. 
Dempster Smith are engaged upon, and which is being 
published in these columns. 
investigation has been before attempted. and we do not 
hesitate to say that in a few years’ time, when its magni- 
tude and thoroughness have been appreciated, and when 
the deductions are applied to practice, the work will rank 
for many years as a classic. The fact that several makers 
have arrived by trial and error,and by various private 
investigations at the same ends that Dr. Nicolson and Mr. 
Smith have reached, robs their fine generalisations of not 
one atom of their value. 

CIVIL ENGINEERING IN 1905. 
Irrigation. 

It is satisfactory to observe that irrigation, the 
branch of engineering cited in our last annual article 
as the one which presented the largest field of opera- 
tion to our professional brethren is still 
evidence. It was stated in the House of Commons in 
the early part of the year, in answer to a question 
respecting the irrigation works in the Punjab, that they 
would be commenced at once. 


Nothing approaching this | 


For the moment | 


land, and not, as at present, by water. 


China and the Far East. 


Passing through Thibet and the once forbidden Lassa, | ; Bast 
| joins Freetown, the capital, with the frontier of Liberia, 


we enter Chinese territory in its proper sense. English, 


| Americans, and Germans are all anxious to take an active 


part in the construction of the wide-spreading network of 
railways which, commencing in the littoral provinces of 
the kingdom, will, in the future, traverse the whole 
country. It will be gathered from our remarks that at 
last the locomotive is slowly but surely driving civilisation 
into far Kathay. 
with a mileage of 380, as far as the Yellow River, is com- 
pleted, and the first engine passed over the bridge from 
shore to shore in June last. The Shanghai-Nanking 
section of the Nanking Railway is open for traffic, 
and the company has taken over the administra- 
tion and working of the Shanghai-Woosung branch. 
So far the Yunnan Railway is _ progressing; but 
trouble is before it in rising from the valley of 
the Red River to the Yunnan plateau, and from four to 
five years are required for its completion. One of the 
most important schemes, from a political view, is that 
from Canton to Kowloon, by which a line of 125 miles is 
to join the city of Canton to the British Possession of 
Kowloon, opposite the island of Hongkong. Another 
project has for its aim the joining up of the cities of 
Loochow, Hang-Chow, and Ningpo. The requisite 
financial arrangements are in progress for a route from 
Tientsin to Pookoo, on the opposite side of the Yangtse- 
Kiang River, to Nanking. About two-thirds of this line is 
in the hands of a German syndicate, and the rest in that 
of an English, so that it is possible an Anglo-German 
railway loan may provide the funds for the undertaking. 
It would be to no purpose to inquire into other schemes, 
which must await the advent of a period of greater tran- 
quility than now prevails in China. Latest advices bring 
the report that China in her treaty with Japan has con- 


| sented to open to the trade and commerce of the world 


strongly in | 


The scheme is on an | 


extensive scale, including 225 miles of main canals, 293 | 


canals, and 2714 of minor channels or dis- 
They will embrace a total area of 3,997,434 


of branch 
tributaries. 


acres, of which 1,875,855 may be annually irrigated. The | 


estimated cost is put at £5,215,928, upon which a return 
of 9 per cent. is expected from the annual direct and 
indirect receipts. 


| rails. 


Reviewing the progress of irrigation | 


in India for the last financial year, it appears that the | 
result for the whole country amounted to nearly 7 per | 


cent. upon the capital outlay of £31,000,000. The irri- 
gated area *comprised over 21} million acres, which 
exceeded by 1} million the record for the previous year. 


India. 

Next to irrigation, if not co-equal with it, may be 
classed internal communication, with railways as its chief 
factor. For some length of time the Chamber of Com- 
merce in Bombay has not ceased to insist upon the 
necessity of building the Nagda-Muttra extension in the 
interests of that port. It has now been put in hand, passes vid 
Bara, connects with the Bombay, Baroda, and Central 
India system, and has a total length of 345 miles. It is 
undertaken by the State, at the cost of two millions 
sterling, and forms one of the more important sixteen 
lines brought under construction during the last twelve- 
month. Surveys have been sanctioned, and in some in- 
stances commenced, for many branch minor lines having 
the metre and the 2ft. 6in. gauge, but the standard gauge, 
5ft. 6in., has been fixed for the Amritsi—Patti route on the 
North-Western Railway. The latest statistics of the Indian 
railways are satisfactory. They show a total of 28,000 
niles constructed, exclusive of 3060 miles either authorised 
or under construction. It is stated that the Indian 
Government intends to carry out the long mooted line, 
16 miles in length, from Peshawur to the Afghan 
boundary, near Dakha. Hitherto, the Amir of the 
buffer State has barred the way, but it is reported that he 
has at last been reconciled to the scheme. Russia has 


sanctioned preliminary surveys for a railway from Tash- | 


kend to Tomsk. This is her third line in Central Asia, 
and they all point towards the frontier of our Eastern 
Empire. Burmah, although an integral part of India, is 


sixteen of the principal ports and cities of Manchuria, 
including Harbin. This is at last the “ open door.” 

In Korea the Seoul-Wiju line is advancing rapidly. It 
has a length of 300 miles, its objective being a connection 
with the Manchurian railway. In Japan, at Nagasaki a new 
dry dock is ready for service, which can receive vessels of 
22,000 tons burden. Travelling southwards, the larger 
islands have not been quite inactive. Two sections of 


A portion of the Peking Han-Kau line, | 


the Formosan Government Railway are in present opera- | 
tion—one in the northern and the other in the southern | 


part of the island. 
Six months ago, a system of railways for the 
Philippine Islands was devised, and the Philippine Com- 
mission guaranteed 4 per cent. per annum for a term of 
thirty years. Only American and Philippine contractors 
were allowed to tender. A little further south are our 
Possessions under the title of British North Borneo. It 


| has been decided to carry a line right across the Settle- 


ment to connect the west and east coasts. The length is 
250 miles, estimated cost £1,500,000, and it will be built 
in sections. 


Persia. 


Neither Afghanistan nor Baluchistan offer anything 
worth recording in the matter of progress, but their 
western neighbour, Persia, is showing signs of improve- 
ment—none too soon. It can now boast of one railway, 
although but a small affair, six miles long, between the 
modern capital and the Shah-Ab-Ul-Azim Mosque, a 
favourite resort of pilgrims. This is the most successful 
enterprise in the country, and with it the Teheran Tram- 
ways Company is also doing well. There are a couple of 
telegraph companies established, an Indo-European 
and a native syndicate. The great impediment to Persia's 
advance is the want of roads; and making railways 
before roads, as must sometimes be done in newly 
opened-up countries, leaves the former without local 
feeders. The third part of a main road from the capital 
to Ahwaz is finished. Large vessels are finding their 
way to the latter town, and British consulates are 
established at Ahwaz and Shuster and in fifteen other 
provinces. It is stated that the Shah is deeply interested 
in a scheme of irrigation through the districts adjoining 


| the river Karun. 


Arabia. 


Leaving the coast of Iran, we land on the shores of 
Araby, after crossing the Persian Gulf. Arabia, like 


Both have a 3ft. 6in. gauge and 60 Ib. | 


| Bight of 


| estimate for the first hundred miles is £860,000. 


ancient Gaul, is divided into three parts. One of these 
especially claims the services of the engineer. It is his 
duty to remove the term of reproach applied to it, and 
for “deserta” substitute “irrigata.” Syria and Palestine 
are at present the chief districts of interest in Arabia. 
The railway begun some time ago for the conveyance 
of pilgrims from Damascus to Mecca remains still a long 
way from completion. It is opened so far as Ma’an, a 
little south of the Dead Sea. It is true that there are 
the French lines from Jaffa to Jerusalem and from Bey- 
rout to Baalbeec and Damascus to fall back upon, but 
they do not fulfil all that is expected by a traveller to 
the Holy Land. It should be mentioned, in the interest 
of visitors and explorers, that the country east of Jordan, 
and also Arabia petrea, can be traversed with greater 
facility and security than formerly. Beyond what has 
been recorded in the present and our previous annual 
summary, Turkey in Asia offers nothing new. Cyprus, 
our latest acquisition in the Mediterranean, has opened 
a line from Famagusta to Nicosia, 36 miles long. It is 
being extended to Morphowa, a further stretch of 25 
miles, and will eventually terminate on the western coast 
at Karavastosi, a total distance of 70 miles. Harbour 
works are in course of construction at Famagusta, which 


| overlooks a bay in which the whole Mediterranean fleet 


could ride with ease and safety. 


Africa. 

There are three items which may be referred to among 
the numerous settlements fringing the North-Western 
Coast of Africa, from the mouth of the Senegal to the 
Benin. One is the completion of the last 
section of the Sierra Leone Government railway. It 


and has a length of 225 miles. The second is the 
approval of the Emperor of Germany of the construc- 
tion of a line from the Cameroons to Lake Chad. The 
The 
third item includes important public works for the 
development of the Gold Coast. They comprise the 
construction of a harbour, breakwater, jetty, and water- 
works at Accra, and the survey for a railway into the 
interior of the Settlement. Eastwards the Red Sea and 
Nile Railway is to be opened in January next. It appears 
that, unless the representatives of England, France, and 
Italy agree regarding the Abyssinian Railway, the 
Emperor Menelik will make the line himself. The report 
of the Commission on the Egyptian State Railways 
recommends several changes in the managing department, 
and the building of several new lines, entailing an expen- 
diture of £700,000. The unification of the different 
South African lines is proceeding. Natal is being linked 
up with the Orange River Colony; Rhodesia, Mafeking, 
and Pretoria will be connected by lines which will open 
up some of the best farming in the country; and Kim- 
berley and Johannesburg will unite vid Fourteen Streams. 
A couple of new railways have been put in service, and 
two others authorised in Orange River Colony, which. 
financially, is in a satisfactory condition. The returns of 
the Royal Trans-African Railway show an improvement 
on those of last year. Summing up, the South African 
railway revenue for the first ten months of last year was 
£3,342,000, and the outlay £2,589,000. It is expected 
that within the next six months the Colony will have 
paid off its redemption charges and the interest upon 
capital. 

The recent great engineering achievement in South 
Africa is the completion of the Victoria Falls Bridge. 
which forges another link in the long chain of 5700 miles 
constituting the Cape to Cairo railways. This line at 
present has reached Khartoum, a distance of 1400 miles 
from the north terminus. Advancing from the south, the 
line is 110 miles north of the Falls, and 20 beyond 
Kalomo. Another important undertaking is the Uganda 
Railway, which now has a mileage of 586, between 
Mombassa and Uganda on Lake Victoria, and 40 miles 
of sidings. 


South America. 

The United States of Brazil are progressing. For the 
last year the revenue of the Great Western Company has 
increased 67 per cent., and its mileage is close upon the 
thousand. Another similar enterprise, the San Paulo 
Railway, has established a new record, placed £50,000 to 
reserve, and carried over £155,000. Tenders have been 
called for to build 270 miles of line. to connect the rivers 
Madeira and Mamoré. In the Argentine Republic the 
railway from the capital to the Pacific is paying 7 per 
cent., with half a million to the good. The Great 
Western is increasing its capital to construct 112 miles of 
loeal and branch lines. Imports and exports have largely 
increased, and the financial condition is sound. Among 
the smaller States, Peru is building 200 miles of new 
lines and Lake Titiaca, the highest in the world, is to be 
utilised for electric power. Chili is learning that main- 
tenance is necessary to construction. She is projecting 
public works and a system of irrigation. Mexico is a 
country with a past, and is now commencing its future. 
Through it runs the Pan-American ‘railway, with 125 
miles of track completed and 200 more in course of 
construction. The Mexican National Route is finished 
to the frontier, anid shortens the distance to New York. 


United States. 

American engineers admit that all their great main 
railways are now built, and that “minor” tracks are all 
that are left them. Some of the “minors” would be 
considered “mains” in other countries. Early in the 
year, application was made to the New York Rapid 
Transit Commissioners to undertake new subway lines 
in the city at a cost of £10,000,000. The principal 
work just now is the Manhattan Bridge. Chicago is 
hard at work with electrical tramways and tunnels. 
Fourteen submarine tunnels are building and to be built 
to connect Manhattan Island with New Jersey. The two 
latest tunnels placed under contract are those of the New 
York and Long Island railroad. A large subterranean 
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station, some 80ft. below the level of the subways, 
will be excavated at the Manhattan terminus. It should 
be mentioned that the last link in the line between New 
York and Boston, a distance of 250 miles, has been forged 
up. The Chicago, Milwaukee, and St. Paul Company has 
undertaken a heavy enterprise. It is the extension 
of its railroad from Evarts to the Pacific, with a mileage 
of 1500, for which the capital is £12,000,000, 


Canada. 

Canada has her hands pretty full with her second trans- 
continental railway. From Moncton, in New Brunswick, 
to Port Simpson, on the Pacific, is 3600 miles. A thousand 
miles are under contract, and the whole work will not be 
finished until the year 1911. Two of the more important 
works are the extension of the Canadian Northern Rail- 
way, and the double tracking of the Canadian Pacitic 
main line for 426 miles, costing £2,000,000. More than 
half the new mileage is for the purpose of opening up the 
prairie lands of the North-West. The new railways and 
extensions in the-Dominion amount to 7500 miles, will 
occupy five years for completion, will cost £36,000,000, 
and will absorb for next year alone 100,000 tons of material. 
There are altogether in Canada 19,600 miles of completed 
lines, showing an increase of 540 miles over the past 
twelve months. In addition, the harnessing of Niagara 
Falls by the Electrical Development Company of Toronto 
has been accomplished, and light and power are to reach 
the city by the beginning of the present year. It is 
reported that the business conditions throughout Canada 
are more favourable than at any other period in the 
history of the country, that the agricultural prospects are 
excellent, and that the resultant activity in every branch 
of trade and manufacture leaves little to be desired. 


Australia. 

It is difficult to determine which of the States com- 
posing the Australian Commonwealth has experienced 
the greatest share of prosperity. Let us take New South 
Wales first. The report of the Railway Commissioners 
characterises the revenue for last year as a record. It 
shows an increase of over half a million, while the expen- 
diture decreased by £67,000, resulting in a net gain of 
£314,400, as the proportion of outlay to earnings fell 
from 65-74 to 59°5 per cent. Both the pastoral and agri- 
cultural industries are making rapid strides, and two 
million acres will be placed under cultivation. The same 
authority has come to a wise agreement with South 
Australia and Victoria providing for an adjustment in the 
three States of the rates for all traffic, in respect of which 
competition has existed for many years. A railway from 
Maitland to South Grafton, 312 miles in length, is to be 
built at a cost of a couple and half millions. Equally favour- 
able is the report of the railways of Victoria. Both the 
gross and net revenues are the largest ever earned, and 
the working expenses have been reduced to 52°23 per 
cent. A surplus of over half a million remains. In 
Victoria the amendment of the Water Acts is decided upon, 
so as to permit the irrigation of the outlying districts. 
Three new railways have been sanctioned by the Queensland 
Legislature, with a mileage of 300, and an expenditure of 
£600,000, and the time has been extended for the building 
of the private line from Burketown to Lillydale, a dis- 
tance of 125 miles. The agricultural resources of this 
State are immense. An extension of 60 miles north-west 
of Brisbane, passed last year, has opened up to colonists 
nine million acres of rich land. After a long series of 
annual deficits, the revenue of Queensland has exceeded 
the expenditure. Western Australia is not quite up to 
the mark of her neighbours. Although the railways show 
a small net profit, the financial year ended with a minus 
balance of £46,000. An additional 100,000 acres had been 
put under crops during the last year, and railways in the 
interests of agriculture and mining were being pushed 
forward. The output of gold was 47 per cent. of the 
entire Australian vield. Twelve hundred miles of line 
remain to be constructed to complete the transcontinental 
railway, for which six millions are required. 


Europe. 


Reaching the European continent, we find that the 
Austrian Parliament has passed a Bill for the construction 
of a whole reseau of railways, 6300 miles in length, and 
estimated at twenty millions sterling. The new system will 
diminish the distance considerably between Trieste and 
many important cities, and form the shortest overland 
route from Calais to the East. The Gastein line, which 
takes the first section of the Tauern Hills Railway, has 
been opened by the Emperor. A comparison between 
the results in working lines made by the Government and 
by private enterprise shows a decided balance in favour of 
the latter. A couple of millions are allotted for harbour 
works at Trieste, to maintain that port ahead of Venice. 

Greece has one railway making steady progress—the 
Pireus Frontier line, which has 126 miles in use. It will 
be carried on to Larissa, and connect with the Ottoman 
system, and may eventually form a link in a new eastern 
main route. 

Germany is considering the question of long-distance 
electrification of railways, as applied to 185 miles between 
the capital and Hamburg. The short suburban lines are 
working satisfactorily. An extension of State railways 
has been decided upon; so also has the construction of 
the underground railroad from north to south of Berlin, 
5} miles long, and to 2ost two and a half millions. A 
colonial company has been formed to build public works 
generally in German colonies, expecting to do so at a 
cheaper rate than tke Government. Half a million is to 
be spent upon 98 miles of new line in East Africa. 
Among the water undertakings two may be mentioned— 
the Rhine-Weser and the Rhine and Danube canals. 
They will both be of the greatest commercial value, and 
our Consul has spoken favourably of them. 

Lines Nos. 4 and 7 of the Paris Metropolitan Railway 
are in hand. The former is to have a single tunnel under | 
the Seine, and the caisson system is to be abandoned in 
favour of the’shield and cast iron rings. Tine No. 7 will | 
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cost a million. A couple of new tubes from north to 
south of Paris have been approved by the Chamber of Depu- 
ties. France is too late with her Faucille or other similar 
project. She should have started her counterbalance ten 
years ago. The Simplon Tunnel is a fait accompli. 
Russia has completed one-fourth of her Mosecow-Ring 
Railway, and promises 2000 miles of new lines. Con- 
sidering her unfortunate internal troubles, these can well 
wait for future notice. 

The recent statistics of our English railways indicate 
that, after making due allowance for the competition of 
tubes and tramways, the aggregate results may be 
regarded as fairly satisfactory. There has been a general 
tendency to keep within bounds, and, when possible, to 
reduce the working charges. In only two instances, those 
of the Great Central and Lancashire and Yorkshire, has 
there been any actual increase. ‘There are no great | 
schemes to record. The former has opened a new main | 
line, 463 miles in length, between Neasden and Grendon 
Underwood. A further section of the route between 
Newquay and Perranporth, on the Great Western, provid- 
ing a direct service to Truro and west Cornwall, is now 
under traffic, and the directors have let the contract for 
the construction of 19 miles of the Birmingham and 
Warwickshire Railway. 
the South-Eastern has widened the tracks, and the share- 
holders may be congratulated that for the first time for 
several years there is a decrease in the expenditure. 
Great extensions are in progress at Leeds by the Midland 
in order to lay four tracks between that town and Brad- 
ford. A few of the railway Bills deposited may be quoted. 
A London outer circle line, starting at Hounslow and 
terminating at Barking, 36 miles in length, and connecting 
en route with eight London railways. The scheme 
authorised in 1899 for a new tube line from the Marble 
Arch to Cricklewood is to be carried out, and powers will 
be asked to extend it to Victoria. A railway from Wigan 
to Heysham. Strong opposition may be expected from 
the London and North-Western. The latter company is 
affording a good deal of employment in building practically 
a new station at Crewe. We understand that Sir William | 
Arrol and Co., Limited, of Dalmarnock Ironworks, 
Glas;ow, have received an order for seven additional 
bridges of 150ft. span from the Egyptian authorities. 
The firm is at present completing a former order 
for forty-two bridges, and the whole are 
pushed forward with great urgency. 
mileage of the world is 531,659. 

There is very little to chronicle, with one exception, 
in the matter of tunnels, as distinct from tubes. We 
cannot expect two Simplons in the same year. Thirty- 
seven years ago the piercing of the twin tunnels under 
the river Hudson was commenced, but the work was 
abandoned owing to financial and other impediments. | 
It is now completed. So also the tunnel con- 
necting Boston and East Boston, Mass. It has a double | 
track, is 14 miles long, is built entirely of concrete, 
and cost three-quarters of a million. Tunnel projects | 
are proposed under the St. Bernard, Mont Blane, the | 
Detroit River, the river at Hamburg, and the North- 
umberland Straits, between Prince Edward Island and 
the mainland. 
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Bridges. 


The Forth Bridge is about to lose its world’s record. | 
| Another structure is being built near Quebec, crossing the 
St. Lawrence, with a maximum span of 1800ft., or 100ft. 


Charing Cross Roof. 


An accident which has possibly excited more popular 
and general interest than any disaster in these islands 


since the Tay Bridge fell was the sudden collapse of part | 
In- | 


of the roof over Charing Cross Station, on Dec. 5th. 
quiries have been held into the cause of the failure, and 


whilst so far nothing official has been made public, enough | 


is known to leave little doubt that a defective weld in one of 
the great tie rods, 44in. diameter, will be proved to be at the 
bottom of the trouble. The roof is to be removed at 
once and replaced by another at a lower level. 

The existence of welds in the tie-rods is curious, and 


has not been fully explained. The person who could have | 


spoken most definitely on the subject, Mr. Joseph Phillips, 
who superintended the construction of the roof, unfortu- 


nately died a few days before the accident, and no definite | 


reason is now forthcoming as to why the ends of the bars 
were not jumped up in the usual way before screwing. 
Possibly no lathe long enough to take the complete bars 
was available. However, the fact is that short pieces 
were screwed and then welded to each end of the bar, 
and it was one of these welds that failed. The bar at 
this point is 4}in. diameter, and the corrosion had not 
reduced this diameter by one-tenth of an inch. The 
weld was short, at an angle of about 45 deg., and there is 
clear evidence that a circular patch in the middle of it, | 
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being | 
The total railway | 


| to lay down a gas engine and pumps at a cost 


| villages of West Sussex have also suffered. 


| experienced a great decrease in rainfall, but, luckily, by 
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| soiled and corroded. } The remaining area, the part that 
broke finally, is not more than one-third of the whole 
cross section, and shows a bright fracture. The load on 
this part has probably been at or near the danger point 
for some time, possibly years. There appears to be no 
doubt that the failure of this bar was the original and 
sole cause of the accident, the breaking of other bars 
having been shown to be subsequent to its rupture. The 
tie having broken the ends of the principal thrust against 
| the side wall, which, supported on one side by the end 
| panel, and on the other by the next principal, was able 
| for a time to resist the pressure, but ultimately gave way, 

a quarter of an hour elapsing between the fracture of the 

bar and the fall of the roof. @uquiry is being pushed 

further, and tests are being made by the Board of Trade, 
| but the facts are substantially a: here described. 


| 





WATER SUPPLY. 
| The Drought. 

One of the features of water supply during the past 
year has been the drought, which has visited parts of the 
country. This has in many places caused considerable 
shortness of water, and has occasioned much anxiety. 
Moreover, the trouble is not yet over, and many localities 
| are still suffering from scarcity. Leicester commenced 
the year with a deficiency of store of some 727,000,000 
| gallons. The hours of supply were first curtailed in 

February, and again in September, and full supply has 
| not, we believe, yet been granted. Supplementary sup- 
plies are being obtained from temporary sources, and 
probably by next midsummer 1} million gallons a day 
| will be received from Loughborough. The Derwent 
source can hardly be hoped to supply for five years to 
come. Meanwhile, Mr. Griffith, the city’s engineer, has 
| achieved great success in reducing the consumption per 
| head, having brought it down from 20 or 21 gallons to 18°37. 

Harrogate had to restrict its trade supply, but otherwise 
had to undertake no special works. Domestic supply 


| was going to be curtailed on the very day when copious 


Malvern suffered from an un- 
| precedented shortness of water. At the beginning of the 
| summer the reservoirs were absolutely empty. This con- 
tingency had been foreseen, and all available streams, 
springs, wells, were brought into service, and a series of 
| small pumping stations erected. Compressed air was 
substituted for pumps in a well, and the yield of water 
was thereby increased 60 per cent. A discarded pumping 
station was re-started, and a twelve-hour supply, giving 
twelve gallons a head per day, has been maintained. 
In spite of the different sources from which the water 
has been obtained, the death-rate from  zymotice 
diseases has been below the average. Coventry had 
of 
nearly £2000 to deliver 600,000 gallons a day. The 
Cleveland Water Company experienced 23} months of 
exceptionally light rainfall, and the quantity in store was 
less than it had been for thirty-seven years. However, 


rain fell, November Ist. 


| constant domestic supply was not curtailed, and no 
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special works were found necessary. towns and 
Sheffield 
arrangements with the millowners concerning cormpensa- 
tion water, no curtailment of supply was necessary, and 
in August, as will be mentioned later, the Langsett 
| Reservoir was brought into use. 

in excess of that at the Forth. It is some consolation | 
that it will be erected in our own Dominion, and that it 
is on the cantilever principle. The new Manhattan 
Bridge is ready for its superstructure. It 
suspension type, with a main span of 1470ft., and 120ft. 
wide over all. A rather notable steel bridge is in course 
of erection over the river Hoang-Ho, on the Harkau- 
Pekin line. There are 102 spans, making a total length 
of 10,800ft., which is probably the longest hitherto 
attained. The reconstruction of the Pont du Carrousel 
over the Seine is decided upon. A second transporter 
bridge for this country has been thrown across the 
Mersey between Widnes and Runcorn, available for both 
passenger and vehicular traffic. A new suspension bridge 
has been built over the Meuse at Seraing, near Liége, by 
the Cockerill Company, for the sum of £40,000. 


Completed Works. 


One of the biggest events of the year has been the 
opening of the Talla Waterworks for supplying Edinburgh. 
The new reservoir has a water area of 297 acres, and a 
storage capacity of 2750 million gallons. The embank- 
ment is 1300ft. long, 600ft. wide at the base, and 90ft. 
wide at the summit. The pipe line is thirty-five miles 
long, of which nine miles are in tunnel. Some 25,000,000 
gallons a day are available, and the estimated total cost 
has been £1,250,000. Sheffield’s Langsett Reservoir has 
a water area of 120 acres, and a capacity of 1,400,000,0C0 

; gallons. The dam is 1200ft. long, its base being 700ft. 
wide at the bottom and 36ft. wide at the top. The total 
yield available is 11} million gallons, of which 44 million 
gallons have to be given as compensation water. Liver- 
pool has completed the laying of the second pipe line from 

| Vyrnwy. In March Todmorden opened new works 
| which have cost £60,000. At the end of August the new 
| West Baldwin Reservoir, which has cost £90,000 and 
which holds 301,000,000 gallons, was opened. Taunton 
has put into service a storage reservoir capable of hold- 
| ing 120,000,000 gallons. Rhyl has constructed at a cost 
of £25,000 a new reservoir in the Denbighshire highlands. 
| Warwick has completed a well which yields 200,000 
| gallons a day. Brighton has opened a new pumping 
station at Stanmere Park. The cost was nearly £90,000, 
| and the two engines installed can each lift five million 
| gallons a day. ‘T'wo reservoirs at Long Newton, belong- 
|ing to the Tees Valley Water Board, which have cost 
some £300,000, were opened. The capacity is 230 million 
gallons. The South Staffordshire Water Company has 
| augmented its supply by means of Six bore-holes—two of 
which yield some 2} million gallons a day. Skipton 
started a new supply in July, the estimated cost being 

£70,000. The Bourne Rural District Council tapped a 

fine spring of water at a depth of 117ft. It yields about 

170,000 gallons a day, and its pressure is enough to force 

it 25ft. above ground level. 


The Derwent Valley. 


In the Derwent Valley during the year about 100,C00 
tons of masonry concrete have been built into the 





something like one-third the whole diameter, had never 
joined up at all. The strength thus depended upon an | 
annular weld, and even this appears to have been unsound, | 
for the fracture shows that’ a very-large part of it had | 
failed some time ago—how long no one knows. It is, 
with the excepticn of a small spot on the outside, 


Howden Dam. A culvert has been constructed to carry 
the river through the dam and the river diverted into the 
culvert. The building of the Derwent dam has been 
commenced and 110,000 tons of masonry built in. Work 
is proceeding on two sections of the main aqueduct’ ex- 
tending from Grindleford Station to a little north of 
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Aimbergate Station. It is expected that work on the 


filter beds at Bamford will be commenced in the spring. 


Lincoln and Malvern Bore Holes. 

In the early part of the year Lincoln suffered from an 
epidemic of typhoid fever. This necessitated the importa- 
tion of water on which suspicion did not rest, and much | 
was brought in by rail. The situation was complicated 
by the fact that the tool, which stuck at a depth of 860ft. | 
in a new bore-hole in 1903, was only recovered this year, | 
and then only by sinking the shaft some 450ft. deeper 
than had originally. been intended, and until the tool was | 
reached. This bore-hole, which it is anticipated will yield 
one million gallons, is to be taken down some 2000ft., 
and is nearing completion. A tool stuck in a similar 
manner at Malvern, at a depth of 740ft. It was bored out 
with great difficulty and much skill, and the hole has now 
been completed to its full depth of 950ft. 


The Water Board. 


The Metropolitan Water Board have decided to make 
application to the Local Government Board for sums 
amounting to a total of over half-million for the con- 
struction of filter beds and reservoirs in various places, 
and for pumping machinery and mains. It is also pro- 
posed to spend some £685,000 in constructing a main sewer 
for the interception of the sewage of the valleys of the Lea 
and Stort, so as to safeguard the purity of the waters of 
these rivers. A new circulating reservoir has been opened 
at Bickley. The Board have decided to establish a central 
laboratory for making chemical and bacteriological ex- 
wninations, and experiments as to the condition of the 
water. 


Work in Progress. 

(n extraordinary amount of work is in progress or in 
contemplation throughout the country. Many of the 
works have been mentioned in earlier articles, and chief 
interest, therefore, centres round those which have been | 
brought to completion and proposed since this time last 
year. Aberdeen is considering a scheme to obtain a supply 
from the Avon, at a cost of £835,000, and Bolton exten- 
sions, which are to cost £750,000. Carlisle accepted in 
September a tender of £61,733 for the construction of the 
Castlerock reservoir, which forms part of the Geltsdale 
gravitation scheme. Clay Cross has completed the boring 
of a well which yields 68,000 gallons a day. The under- 
taking of Chesterfield is proceeding satisfactorily. The 
chief reservoir is on Big Moor, and will contain some 
100 million gallons. The cost of the scheme some 
£80,000. Wolverhampton is to construct a new reservoir 
at Tettenhall, and other works, at a cost of £75,000. 
Chapel-en-le-Frith is expending £28,000 in purchasing 
waterworks, and in constructing other works for Chinley 
and Bugsworth. A proposal to spend some £18,000 to 
£20,000 in providing a joint supply for Berwick, Tweed- 
mouth, and Spittal is before the ratepayers. Halifax is 
contemplating the expenditure of £22,040 on a new water 
main from its Albert Reservoir to Clifton Bridge, Brig- | 
house. Earl Annesley has, at a cost of £4000, provided 
an abundant supply of water from the Mourne Mountains 
for Castlewellan, Ireland. New Mills has purchased the 
Ollersatt Waterworks at a cost of £11,000. Redear, in 
boring for water, has found it at a depth of 180ft. 
Loudounhill opened a new supply which has cost £6000. 
Dundee is proposing to increase its supply at a cost of | 
£17,500. The Tees Valley Water Board is improving the 
Grassholme Reservoir at an expenditure of from £26,000 
to £27,000. Crewe is contemplating the adoption of a 
municipal scheme which, it is anticipated, will result in a 
saving of £2000 a year. At present all the water used is 
purchased from the London and North-Western Railway 
Company. The Corrie Reservoir, belonging to Kirkin- 
tilloch, which has spent over £21,000 on it, was opened 
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in October. The Bicester scheme is nearly com- 
pleted. The Arbroath Noran scheme is progressing 
well. In June the contract for Section No. 5, which 


includes five miles of pipe line, was let for between 
£11,000 and £12,000. Highbridge has decided to spend 
£7700 in bringing a new supply trom the Cheddar Valley. 
Oulton is considering a scheme which will cost £6000. 
Leeds is constructing the Colsterdale Reservoir, which 
forms part of the Burn and Laver Valleys scheme, the 
contract price being £297,000. Ryde is expending £7400 
on improvements to its water supply. £100,000 is being | 
expended in improving the supply to Sunderland and South | 
Shields. 
promoters of a large water scheme for South Lincolnshire. 
The springs at Bourne and Deeping are to be utilised, and | 
reservoirs and water towers constructed. The water 
will be supplied to a distance of some 25 miles. 
Uttoxeter has sunk a well which yields 108,000 gallons 





Spalding is reported to be co-operating with the | 


a day. Dingwall contemplates increasing its supply 
from Loch Uisse. Teignmouth is to share the supply 


that Paignton is getting from Holne Chase. Coventry, 
after considerable search, hopes to obtain a supplemen- 
tary supply sufficient for the next few years from the 
Avon Valley. The South Staffordshire Company 
about to expend £6500 at Burton-on-Trent. Fairburn, 
near Pontefract, has completed a small scheme costing 
£3000. Stockport has decided to obtain an additional 
supply from the Kinder pending the completion of the 
works sanctioned in its Act of 1891. 


Welsh Water. 

The Glamorgan County Council is seeking parlia 
mentary powers to negotiate with the authorities of 
Carmarthen, Cardigan, Monmouth, Radnor, Brecon, 
Cardiff, Swansea, and Newport, with a view to appoint- 
ing a joint Water Board. This Board is to have powers 
to promote the use of water in the six counties, but to 
oppose anyone from outside the area from taking any 
of it. This, no doubt, is intended to prevent any more 
of the large English towns from obtaining supplies. 
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Manchester’s Finances. 
Manchester is not quite so happy as it thought it 
would be when the Thirlmere project was started. At | 
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the end of March there was a deficit of £80,833. 


The 
_ estimated deficiency on this year’s working is £29,008, so 
that at the end of March next there will in all probability 


be a total deficit of nearly £110,000. A certain amount 


| of reliance is placed in better trade bringing increased 
| sales, but altogether the outlook would appear rather 


gloomy. 


Work Abroad. 

Abroad there are evidences of much activity in water- 
works engineering. 
States are installing slow sand. filters, and a large 
A huge scheme is 
proposed for New York. It is to tap the great upper 
lakes, and to bring the water by gravitation to New York, 
where it would arrive under 200 Ib. pressure. The amount 
of water abstracted would only equal, it is said, one-four 
hundredth of the water going over Niagara. The cost is 
put at £30,000,000. They do some unlikely things in 
America, but it seems improbable that this particular 
scheme will ever be carried out—at any rate, for many 
years to come. Meanwhile, work on the New Croton 
Dam is nearly completed. Calcutta has adopted plans 
for increasing its water supply. Sydney is constructing 
the Cataract Dam 145ft. high to by-wash level, and 
723ft. long. The reservoir will hold 18,600,000,000 gallons. 
Morgenil—Cote d’Or—is improving its water supply at a 
cost of 1,000,000f. Los Angeles has decided on a scheme 
to bring pure snow water 240 miles from Owen's River. 
It will have to pay 23,000,000 dols. for it. Bassett, 
Nebraska, is constructing new waterworks. Poughkeepsie, 
the first American city to have slow sand filters, is largely 
increasing its installation of them. Manila is constructing 
a dam, laying 105 miles of 42in. pipes, and constructing 
} miles of tunnel and open cutting, distributing reser- 


voirs, kc. Burlington, Vergennes, St. Johnsburg, Enos- 


| bary Falls, and Swanton are engaged on either purifying 
| their water supplies or seeking fresh sources. 


In South Africa we find a number of works in progress. 
Wynberg is spending £120,000; Cape Peninsula, East 


London, Kingwilliamstown, Vrede, Vryheid, Virulam, 
Middelburg, Grahamstown, Woodstock, Queenstown, 


Bloemfontein, Bedford, and Kroonstad, all have schemes 
of greater or less importance on hand. The arbitration 
award in connection with the first part of the scheme of 
the Rand Water Board has been given, amounting to 
£2,059,166. The transfer took place on March Ist. Port 
Elizabeth has resolved to increase the capacity of the 
Bulk River Reservoir. Durban is increasing its reservoirs 
and constructing tunnels and conduits. East London is 
obtaining 6,000,000 gallons a day at a cost of over 


£1,000,000. On the Continent, Sezanne, Landstuhl, 
Rommelshausen, Maichingen, Muenster, Niederurff, 


Jaegerndort, Bentheim, Linnich, Hochstein, Kleinalme- 
rode, and Lensel, all have projects in hand. Works are 
in consideration for Constantine, in Algeria. At Gin- 
neken, in Holland, an ozone sterilising plant has been 
started. Budapest has extended its works. Rosario has 
laid down a large new pumping engine. Montreal has 
installed a large electrically-driven pump to ra‘se 3820 
gallons per minute to 300ft. head. Bangkok is tapping 
the Menam River above all sources of contamination at a 
Colombo is completing water- 


In Paris a report was issued in December in which 


reference is made to an alleged contamination of the Avre | 
source and to the necessity for voting further sums of | 


money for tapping a fresh supply at Fontaine-sous-Jpuy. 
The report concludes that the whole of the water arriving 
in Paris needs to be purified, and that the only -way in 
which this can be satisfactorily done is by treating it with 
ozone, 





GAS SUPPLY. 


Tur year which has just closed witnessed a 
tinuance of the steady advance in the use of gas, which 
has characterised the opening years of the present 
century. This advance has been due to causes entirely 
different from those which operated during the greater part 


of the last century. The advancing consumption then was | 
rightly attributed mainly to an increase in the number | 


of burners required for lighting purposes; but with the 
widespread adoption of incandescent gas lighting at the 
close of the nineteenth century, a falling off in the con- 
gas for illuminating purposes occurred. 
gas burners, consuming little more than 
one cubic foot of gas per hour have displaced flat-flame 
burners of six to eight times that consumption, and will 
continue to do so until the latter have well-nigh dis- 
appeared from use. 


place slowly in the positions. where flat-flame burners 
now 


reasons. The last ten years have seen the change made 


in all the more important positions, and the effect thereof | 


in diminishing the consumption of gas for lighting pur- 
poses has been referred to in our annual retrospects 
during that period. 

The consumption of gas for other than lighting pur- 
poses has, however, grown apace in recent years, and 
the increase in this direction has neutralised the falling 
off due to the adoption of incandescent burners. Statistics 
recently compiled indicate that the gas cooking and heat- 
ing stoves now in use in London are about five times as 
many as ten years ago, and probably exceed three- 
quarters of a million. A large proportion of the cooking 
stoves have been supplied by the gas undertakings in con- 


nection with prepayment meters, which are an innovation 


of the last decade largely responsible for the growth of gas 
consumption throughout the country. Recently, and 
during the last year in particular, gas has been supplied 
by many undertakings at exceptionally low rates to users 
of large quantities for motor purposes, with a view to 
meeting the competition of the suetion gas producer. In 


London the Commercial Gas Company has taken the lead 
in giving very favourable terms to users of gas for power 





A large number of towns in the | 


con- | 


This consummation may be attained | 
ten years hence, but not earlier, for the change will take | 


survive, for various and not wholly inadequate 








l 
| purposes, and several gas undertakings in the Midlands 
| have proceeded on similar lines. 

There is no question that there has been during the 
| past year a reduction in the average amount of gas sold 
| to each consumer for lighting purposes, and a more than 
compensating increase in the sales for other purposes. 
The net result has been an increase in the consumption as 
a whole. In London, for instance, the gas made during 
the twelve months ending 30th June last showed the 
following increases per cent. over the make for the pre- 
ceding twelve months :—South Metropolitan Gas Com- 
pany, 2°20; Gas Light and Coke Company, 1:28; and 
Commercial Gas Company, 1:18. The suburban London 
gas companies and many provincial undertakings experi- 
enced larger increases during the same period, owing to a 
greater growth of population within their area of supply. 
On the whole, the prices of gas have fallen during the 
year, in which gas coal has been slightly cheaper than 
hitherto. In the metropolitan area both the South 
Metropolitan and the Wandsworth and Putney Gas Com- 
panies are selling gas to ordinary consumers at 2s. per 
1000 cubic feet, and the latter company offers, further, a 
discount of 10 per cent. for gas used in gas engines. 
These prices are the lowest on record for the metropolis. 

A significant feature of the past year has been the 
extension of the use of high-power gas lamps for the 
lighting of important thoroughfares and railway stations. 
In the City of London streets many electric are lamps 
have been displaced by high-pressure gas lamps, which 
have also been adopted for the lighting of the new London 
thoroughfares, Kingsway and Aldwych. The incandescent 
gas burner has been successfully applied for railway 
carriage lighting, an inverted type of burner having been 
generally favoured. The inverted gas burner has also 
been widely introduced for the lighting of dwelling-rooms, 
owing, in large measure, to the superior decorative effects 
which it affords as compared with the upright burners. 

The Gas Acts of the year have not been many, but one 
is of quite exceptional importance. This is the London 
Gas Act, which, inter alia, relieves the three metropolitan 
gas companies of liability to penalty for the presence, in 
any amount, of sulphur compounds other than sulphuretted 
hydrogen in the gas, allows a less stringent test than 
formerly for the presence of sulphuretted hydrogen, and 
entitles the companies to have the illuminating power of 
the gas tested in the burner which gives the most 
favourable result when. the gas is burnt at the rate of 
5 cubic feet per hour. The duty of prescribing this 
burner is thrown by the Act upon the Gas Referees, who 
have selected one known as the Metropolitan Argand 
No. 2, in which provision is made for regulating the air 
supply according to the composition and requirements of 
the gas which is being consumed in it at the time. It is 
believed that this burner will mark up the illuminating 
power of the gas by at least two candles, for which gain 
the companies are called upon to make no concession in 
price. The London Gas Act also provides for testings to 
be made, for information merely, of the calorific power, 
sulphur content, and illuminating power in the best 
available flat-flame burner, of the gas supplied by the 
three metropolitan companies. These testings should 
have commenced with the new year, but the Gas Referees 
have only just issued their prescriptions in regard to the 
apparatus and methods to be used in carrying them out. 
| Calorifie power is to be determined by a gas calorimeter 
of new and ingenious design, the invention of C. V. Boys, 
F.R.S. 

The Gas Acts of London serve more or less as a model 
for enactments for the rest of the country, and gas under- 
takings in the provinces are now promoting Bills with the 
object of securing the favourable terms which the London 
Gas Act of 1905 has given the London companies. 
| Generally there is a tendency in these measures, as in the 
Acts of last year, to reduce the illuminating power of the 
gas supplied. Gas of high candle-power has ceased to be 
a desideratum since the general adoption of the incandes- 
| cent burner, and even the Glasgow supply was lowered 
from 20 to 18 candle-power on June Ist last. 

The most important actions at law relating to gas 
supply during the year have been one brought by Messrs. 
Graham, Morton and Co., contracting engineers, against 
the Compagnie Union des Gaz, with which the Con- 
tinental Union Gas Company is intimately associated, and 
one relating to patent rights in respect of inverted gas 
burners. The former action referred to settings of in- 
clined retorts erected by Messrs. Graham, Morton and 
Co. at the Milan Gasworks, which were alleged to have 
been defective, but after a lengthy hearing of an immense 
mass of expert evidence for both sides, judgment was 
given wholly in favour of the constructing firm. The in- 
verted burner action resulted in a failure to establish a 
claim to patent rights for inverted gas burners as a class, 
and as a result there are now many types of these burners 
on the market. 

There has been no important new departure in gas 
manufacture. The vertical retort has been under trial, 
| in several modifications, at various places, but without 
conspicuous success. Except, perhaps, when allied with 
water gas generation, it has so far failed to prove its 
superiority to the well-established inclined and horizontal 
types. New gasworks have been completed during the 
year for Hastings and Portsmouth, and large new gas- 
holders have been finished at Sheffield, Berlin, and 
Amsterdam. At Birmingham special works have been 
erected for the exhaustive testing of coal for the informa- 
tion of the gas department of that city, and generally 
there has been a disposition to attach more value to the 
information to be obtained from carbonisation tests of 
coal made under the supervision of a chemist. 











WAR MATERIAL. 


| Although few changes or improvements of a startling 
| character have been effected during the past year in the 
| manufacture of guns, projectiles or armour plates, still a 
steady progress has been made in the development of 
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designs and processes already in hand at the commence- are those of 9°2in. The 12in. gun has only been 
ment of the year; the study of metallurgy, for example, mounted at a very few places around our coasts or at the 
having given considerable impetus to the perfecting of coaling stations abroad. But the 9*2in. is universally 
steel and other metals for the construction of guns, asked for. At the present moment a battery of these 
armour plates, and armour-piercing shell, as well as of powerful weapons is nearly completed in a position of 
gun mountings, carriages, and fuses, &c. magnificently high command in the Isle of Wight. The 
mountings for these 9*2in. coast guns are now being 
enclosed within a face-hardened steel shield of 8in. and 
6in. armour, and all the heavy work of training, elevation, 
and shot-lifting at the elevating derricks is performed 
automatically, a great saving of labour for the gun 
detachments, which can consequently be reduced. The 
shock of recoil is taken up by a powerful hydro-pneumatic 
evlinder, which stores the “power” for the purposes 
indicated, and this power is sufficient to train and 
elevate the gun, and to raise the projectile into position. 
As fast as is possible, existing positions are being com- 
pleted with these automatic mountings, though the 
operation is a tedious one. 


New Field Guns. 

A good deal of energy has been displayed by the Royal 
Gun Factories towards the completion of the armament of 
our horse and field batteries of Royal Artillery with ‘the 
new quick-firmg gun, and the most noticeable part of the 
work now in hand at Woolwich is in the field gun depart- 
ments, although a proportion of the work has been put 
out to contract, in order to expedite the re-armament. 
As very meagre descriptions of these guns have hitherto 
appeared in the Press, it may not be out of place to give 
a few particulars. The Horse Artillery gun is a 13-pounder 
of 6 ewt.; the Field Artillery gun an 18-pounder of 9 
ewt. When we compare these weights with those required ‘ 
for horse and field. artillery weapons twenty years ago, New Naval Guns. 
the great improvement in the design and in the material By the courtesy of Vickers, Sons, and Maxim, Limited, 
of the modern guns is very apparent. Had it not been we have been furnished with a set of lithographs and 
for the improvement of the steel employed, the weight descriptions showing their latest designs of guns, mount- 
could never have been reduced so considerably. And yet ings and ammunition, with a statement as to ballistic 
lightness is of infinite importance to the efficiency of field powers. Many of these are quite new, and form the most 
guns. The mechanism of both guns is precisely similar; powerful types of weapons which have been mounted in 
they only differ in size. The parts of the breech gear are any vessels afloat. The 12in., 9-2in., and 6in. types are 
few and strong, and can be put together in five minutes. assumed to be firing capped projectiles, and the results 
Very few of the features of the German 15-pounder are are based on “actual penetrations obtained with lower 
observable in this gear. The “rebound spring” in the | velocities.” With a capped projectile of 850 Ib., and a 
striker is one, and the “retaining catch” on the lever | muzzle velocity of 2850 foot-seconds, the 12in. gun has a 
another. A portion of the breech opening of the gun is penetrative power of 24°3in. into K.C. plate. This figure 
cut away on the right side, where the hinge of the is much modified, of course, at ordinary ranges in action 
breech block is placed, so as at once to admit the —say, at 4000 yvards—but still the powers are gigantic. 
breech screw—which is cylindricai instead of ogival, With a capped projectile of 380 Ib. and a muzzle 
as in the German weapon—into the breech end of velocity of 8048 foot-seconds, the 9°2in. gun has a 
the gun. This gives a vast increment of strength to | penetrative power of 20in. into K.C. plate. With a 
the grip of the serew. The “safety catch” is also of quite | capped projectile of 100 Ib., and a muzzle velocity of 
a different character to the cylindrical button of the 15- | 8060 foot-seconds, the 6in. gun has a penetrative power 
pounder, and when closed precludes the possibility of tiring | of 12°25in. into K.C. plate. The calculated perfora- 
altogether. The gun has high projecting “feathers” at! tion of the uncapped 31-pounder armour-piercing pro- 
the sides along its whole length, which slide in “feather jectile, fired from their 4in. gun, is equally remarkable, 
ways ” on the mounting. The recoil cylinder is above the | being no less than 11°*5in. of mild steel plate; nearly three 
gun, with a combination of two large sets of very power- | times the calibre of the projectile! We observe that the 
ful springs, and a hydraulic buffer in the centre, by means | calculated perforation of the 12in. gun with the same 
of which the recoil is entirely absorbed. A large ring upon | projectile, capped, at a striking velocity of 2700 foot- 
the summit of the breech supports the rear of the cylinder. | seconds, based on Tresidder’s formula, is given in_ his 
Both guns have the exterior of the breech curiously rounded, | paper in Brassey's Annual for 1905, as 24°9in. of K.C. 
so that it resembles a ram's head, in order to remove all , steel. The figure given for penetration by Vickers, 
supertluous angles of metal. The gun-carriage has a/ Sons, and Maxim as the result of calculations made by 
eylindrical trail with spade at the end, and a hinged lever | actual experiments is, therefore, eminently satisfactory. 
for training, like the 15-pounder, but the wheels are of | Tresidder’s formula gives 19in. as the penetration into 
wood, with-gun-metal naves. It was the steel wheels and | K.C. steel, with a capped 9°2 armour-piercing projectile 

axles of the 15-pounder which gave so much trouble upon | at a velocity of 2700 foot-seconds. The results formulated 
their introduction into the Service in 1900. A training) by Vickers, Sons, and Maxim give 20in., but with a 
are, worked by a hand wheel, is provided with the new | velocity of 3048 foot-seconds. These may be regarded as 
gun-earriage, Which admits of 4 deg. of training on either equally good. Tresidder’s estimated penetration into K.C. 
side, or through an are of 8 deg., ample for ordinary field | steel for the 6in. gun with capped projectile at 2700 foot- 
purposes. Two seats are provided on the trail behind the | seconds is 12-lin. The results obtained by Vickers, Sons, 
gun, one for the laver and the other for the man firing, and Maxim with 3060 foot-seconds were 12°25in. The close 
and the gun-carriage practically remains stationary after approximation of the estimates based upon Tresidder’s 
taking up its position. The elevating gear and a powerful | formula with the results obtained from actual experi- 
brake clipping both wheels are also worked by hand | ments by the great gun firm is very reassuring. One of 
wheels, controlled by the two gunners on the trail seats. , the chief features in the breech mechanisin of the recent 
The new field guns, so far as at present issued, have given | Vickers, Sons,and Maxim guns is the application of a “ pure 
the utmost satisfaction. The shrapnel shell, which are being | couple ” for rotating the breech screw. By its application 
made at the Royal Laboratory, for the field and horse | the whole of the available turning force applied to the 
artillery guns, are solid walled, the heads not being detach- | breech screw is utilised in seating the obturator. The 
able from the sides. The openings are very large, so as | caps for the armour-piercing shells supplied by this firm 
to admit of their being easily packed with bullets. Aare secured to the point of the projectile without the 
large gun-metal socket is screwed in at the top, into | cutting of cannelures around it. This is an element which 
which the fuse is screwed. This last is made of aluminium, | should give additional strength to the shell in its passage 
with a very broad base to fit the socket. through armour. 
| Before leaving the subject of guns we deem it necessary 

Heavy Guns. to allude briefly to the agitation which took place during 

The heavy work at the Arsenal has not been very brisk | this vear in regard to the large numbers of 12in. naval 
lately. Many of the great lathes have no guns or portions | 8S of the Mark VIII. pattern, which were found to be 
of guns in them, and the unusual sight of immense unduly defective in their A tubes on examination, and to 
workshops with very little machinery running is striking. several serious misadventures which occurred with some 
In the steel department few Bessemer converters are at Of these guns, the forward part of whose tubes was blown 
work. It is said, however, that the authorities anticipate , 2W&Y Upon the guns being fired. _ This was notably the 
the placing of orders at the Arsenal, which might perhaps | C@S¢ 00 the Majestic, one of the 12in. guns having several 
have gone to the trade, had the change of Govern- feet of the tube at the muzzle blown clean out, and 
ment not taken place. Under the circumstances we are another 12in. gun being seriously injured. This was at 
surprised to hear it said that Cammell, Laird and Company ordinary gun practice. The official report of the Ord- 
are about to lay down an extensive plant at their Coventry | 2@nce Committee upon the failure of these guns generally 
works for the manufacture of heavy ordnance. ascribed their reduction in calibre—which was, of course, 

A series of heavy siege guns is now under construction, | the primary reason for the dangerous choke at the muzzle 
some of them being already completed and in the service. | —t© longitudinal extension of the vende asia? A tube, due 
This weapon, which is of 5°4in. calibre, and throws a apparently to the design of that particular “mark.” The 
60 Ib. shell, is to take the place of the 4°7in. siege gun | Teport said that the whole of the sixty Mark VIII. guns 
described in THe ENGINEER summary for 1901. It is Would have to be “lapped out” sooner or later, but that 
12ft. long and capable of being fired at an elevation of the deeper step and thicker A tube of the later marks— 
21 deg., having at that angle a range of 14,000 yards. Mark IX.—would probably prevent the same thing hap- 
\lthough so powerful a gun, it is mounted upon a Pemng again. 
travelling carriage of moderate weight, having a trail p 
with ordinary double brackets, the construction being Projectiles. 
very strong. There is no spade at the point of the trail. It is satisfactory to note that the “capped” projectile 
Large cast steel shoes are slipped beneath the wheels and | has at last “come to stay” at the Arsenal. A considerable 
secured whilst the gun is in position, so that the wheels | number of Hadfield’s “ Heclon ” capped armour-piercing 
cannot revolve. An are for lateral training is contrived | shells of 6in., 7*5in., and 9*2in. calibres is in evidence in 
heneath the breech and upon the brackets, and thus the the Royal Laboratory, with the “thumb marks,” which are 
necessity for shifting the trail is obviated. The recoil of , characteristic of thei, to be seen at the base of the caps, 
the gun is absorbed by two heavy recoil springs placed | these being the impress upon the soft metal cap where 
high up on the flanks of the gun, and a recoil buffer on , it is hammered into the milled recesses on the nose of the 
the summit of the breech. The breech and breech screw projectile. F'irth’s * capped” armour-piercing shells of 
are of the Welin type. This gun will be largely used in many calibres are also to be seen in large numbers, being 
India to replace the 4°7in. gun. recognised by the annular groove or grooves in the nose 

The 10-pounder jointed screw gun, for mountain service of the shell, and other corresponding grooves inside the 
in India, has given good results. It was used in the cap, which are fitted in some cases with an iron rod run 
recent expedition to Thibet, and found invaluable. A round, or tinned and sweated together with low fusing- 
number of these guns is now in course of manufacture at | point solder. These are the Firth and Firth-Sterling caps. | 
the Arsenal. A series of heavy coast howitzers, from| The Royal Laboratory authorities have a pattern of | 
9°2in. in calibre downwards, is also under construction in | “cap” of their own, though it is not yet in evidence, | 
the shops and mounting grounds. Of heavy land service | being under consideration; but we believe it to be a| 
niodification of the annular groove principle of attach- 


guns, the largest to be seen at present in any numbers | 





ment to the point of the shell. Judging from the large 
number of capped shell which are in course of treatment 
at the Arsenal at this moment, it would seem apparent 
that the system has received approval from H.M. 
Government. 

To turn to the question of projectiles generally, it is inte- 
resting to observe that all the best results of experimental 
trials made with armour-piercing shells during the year have 
been with capped projectiles. Information of a remark- 
able character is to hand. We have already attended to 
the capped “* Heclon ” shell from Hadfield’s Steel Foundry 
Company, which have been delivered into the Service, 
and which have successfully passed the severe ordeal of 
penetrating—whole—a one-calibre thickness of Krupp 
cemented plate. In Spain Messrs. Hadfield have been 
correspondingly successful, having completed the unit of 
large calibre capped shell for the Spanish Navy. One of 
the “ Heclon” projectiles has recently been fired at an 
important foreign Government proving-ground, and gave 
remarkable results. The plate attacked was 12in. in 
thickness, of the K.C. type, backed with 12in. of oak back- 
ing, and three jin. skin plates. Such a plate is usually 
attacked by a one-calibre projectile—that is, 12in.—but 
in this case a “* Heclon” projectile of 10in. calibre was 
tired at it, with the low velocity of 1877 foot-seconds. 
The shell perforated the plate and backing, and was found 
with only the point and two pieces of the shoulder broken 
off no less than 2600ft. beyond the target. When we 
compare this result with that obtained by each of four 
9-2in. projectiles, fired against a sample 9in. K.C. plate, 
for the Japanese battleship Kashima, and manufactured 
by Thos. Firth and Sons in December, 1904, the 
advantage of the cap is very pronounced. The strik- 
ing velocities of the four rounds was from 1814 foot- 
seconds to 1985, the mean velocity being far superior to 
that of the * Heclon” shell. The four Firth shells were 
all broken up, and the greatest penetration was 3° lin. 
After such a result from a capped projectile, far surpass- 
ing any hitherto recorded, the superior advantage of the 
“cap” appears proved to the hilt. No 10in. uncapped 
shot could have pierced the 12in. K.C. plate under any 
circumstances, but we believe that the “ Heclon” steel 
shell would have broken the record by getting through 
even a 10in. plate at so moderate a velocity. As it is, 
the result must be regarded as unique. The “* Heclon” 
7*5in. capped projectiles have also repeatedly perforated 
Yin. K.C. plates at 1975 foot-seconds velocity, the shell 
passing through this severe test and being found practi- 
cally undamaged far beyond. 


Armour Plates. 


As usual, we have not much to record upon the import- 
ant question of armour-plates. The various makers in 
this country being pledged to secrecy, very few results are 
made public, and official trials are usually made with low 
velocity and a one-calibre plate, or such a trifling differ- 
ence exists as would be between a Qin. plate and a 9° 2in. 
shell. In America the velocities are usually very low 
indeed, so that penetration could hardly be expected. 
Indeed, the main idea seems to be the obtaining of a plate 
which will not break wp under fire, from a shell of equiva- 
lent dimensions, calibre to thickness, at such a striking 
velocity as might be expected at fighting range. Proof to 
destruction is seldom applied to heavy side or barbette 
armour. The effect of crushing fire at high velocities is left 
to be divulged by the circumstances of war. Hence the 
photographs of plates for the Commonwealth and Asahi, 
and their appearance after very mild attack from 9° 2in. 
guns merely show that they can be penetrated to the 
extent of 3in. or 4in. without serious cracks being set up, 
or the backs being destroyed. Some valuable particulars 
in regard to foreign armour-plate trials are recorded by 
Captain Tresidder in his excellent article in Brassey's 
Annual. The photograph of a sample cemented steel plate 
made for the Patrie by the special Marcell process of 
thickness tapering from 10°9in. to9°3in. was fired at with 
5in. Chamond forged steel armour-piercing projectiles of 
9°45in. calibre, 317 1b. in weight, at striking velocities of 
2054, 2201, and 2208 foot-seconds. The first shot broke up 
partly, but the second and third lodged in the plate un- 
broken. All bases projected to the rear about Tin., showing 
the excellent material of which they were made, though 
failing to penetrate. The plate was not cracked, and its 
behaviour was considered so good that the highest classi- 
fication for premium was accorded to it—‘ No. 6.” 
Capital results have been obtained with plates made by 
Monsieur Charpy, of the St. Jacques Steel Works at 
Montlucon. Captain Tresidder says that the steel is 
expensive, being high in nickel, but the results obtained 
with it are highly commended by the Essen authorities. 
For thicknesses below 4in., where the Krupp process 
should cease, the Charpy plates constitute a decided 
advance on anything previously tested against an attack 
of a perforating as distinguished from a racking nature. 
They can be made as thin as 1°18in. Thus they would 
be of infinite service for the protection of our torpedo 
boat destroyers against 6-pounder quick-firing guns, even 
when only of this slight substance. 

Mr. R. A. Hadfield has made good progress with his 
“Era” steel plates during the past year, and is getting good 
results for shields and other similar purposes. We have 
already alluded in our columns to some-of these results. 
The “ Era” steel plates, which are cast and not forged, 
contain a considerable quantity of manganese amongst 
other alloys. A 6in. gun mounting, made of this alloy, 
was found to possess extraordinary gun-fire-resisting 
properties. A P-shell of 4°Tin. calibre, also common and 
lyddite shell of 6in. calibre, were fired against it at 
velocities up to 2128 foot-seconds, but failed to penetrate. 
Finally a 6in. armour piercing sheel was fired with a 
velocity of 2039 foot-seconds, but, although almost half 
of this shell got through, it is believed to have Li..i cn 
the outside. At lower velocities the shells merely made 
an indentation. The plate was quite uncracked. We 
learn that at Shoeburyness, with a 6in. “Era” steel 


| armoured plate, still more remarkable results were 
' obtained. Projectiles from 6in., 7*5in., 9°2in., and other 
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vuns, were fired at it at an angle of 30 deg. from the 
perpendicular to the plate’s face. Some were capped, the 
others not. The capped shot generally got through, 
except, we believe, the 6in., which was deflected. The 
uncapped shot did not penetrate except in one instance of 
the smaller size. Singularly enough, the cap appeared 
to cause the smaller projectile to fail in penetration. A 
Toin. * Era” steel gun shield has now been prepared by 
the Hadfield Company, which is, we understand, being 
experimented with by the artillery authorities at Shoe- 


burvness. 


Range Indicator. 

We cannot conclude this summary without a refer- 
ence to an invention of great value, which has been 
perfected for the Navy during the past year, and which 
jis called the Vyvyan-Newitt range finder. It is the 
invention of Lieutenant Arthur Vyvyan, the details of 
mechanism having been designed by Mr. Newitt, R.N., 


an electrical engineer. The main idea is that of 
transmitting the range observations, taken by a 
range Officer stationed in the “fire control top” 


upon the mast of a war vessel, automatically, to the 
various gun positions on board. A. series of electric 
motors, running at a uniform speed, is provided, one in 
the top, the others at the gun positions. Any movement 
in the motor at the “top” is transmitted automatically 
to the gun positions. Thus, when the range officer in the 
top sees an object or vessel to be brought under fire, he 
estimates distance, and informs the officer at the instru- 
ment in the top, who fires a gun for trial shot, say 400 
yards short of estimate, and sets his instrument running 
with the pointer on a dial to indicate same to gun 
positions, all the instruments of which record similarly. 
The speed of ship and deflection of the range are pro- 
vided for atomatically. If the observing officer reports 
distance under-estimated, a second trial shot is fired, 
sav at half the under-estimate. This will probably 
bring the instrument’s pointer to a close approximation 
the range; if not, a third can be fired. All this will not 
occupy more than a few minutes, and the instant that 
the recording officer in the top hits the right range, all 


the gun positions have it too. The installation for 
working this range transmitter is running at Whale 


Island with remarkable smoothness and accuracy, and a 
duplicate has already been placed on a war vessel. 





CHEMISTRY. 


The alliance and mutual aid of the chemist and the 
physicist continue and become closer and more effective 
with each passing year. The old-fashioned line of demarca- 
tion between their fields of work, which had about the 
sume reality, as a scientific frontier, has faded, and is in 
p-ocess of vanishing, to the advantage of all concerned. 
Their combined activities have put many things into the 
intellectual melting pot. It is still convenient to suppose 
that the sum of energy in a given system is constant and 
can be measured in terms of heat, and to the best of our 
belief, balance sheets on this basis, representing what 
happens at a boiler trial, are even now drawn up. Simi- 
larly, the analyst is content to suppose that when he has 
isolated a substance and weighed it, the weight is a 
measure of the material extracted, and, as far as we know, 
chemical analyses are still conducted on this principle. 
Both proceedings are based on a mass of experience and 
experiment, which no rational person would discard until 
he had been assured of something better, but both are in 
the scale of thought, and may be found wanting. The 
beauty of the balance is in the fact that if the cherished 
object is found to be light, it is because there is weightier 
iatter on the other side of the beam. 


Burke’s Radiobes. 


\n axiom in another branch of science has also received 
a slight shock from that troublesome substance radium, 
which has shaken physical and chemical dogmas. That 
unorganised matter could be caused to form an organism 
without the intervention of some organism already living, 
has been accepted as so unattainable by our present 
iIneans as to rank near to an impossibility. Therefore it 
is not surprising that the announcement of Mr. Butler 
Burke's radiobes caused much interest and a good deal 
of incredulity. The incredulity should have been directed 
not to the account of Mr. Burke’s experiments, but to 
the florid explanations and conelusions which were put 
forward by persons less responsible than the author. 
Briefly, Mr. Burke found that a salt of radium dropped 
on the surface of sterilised nutrient gelatine caused certain 
changes in that medium much resembling those which 
would be induced by an organism. The same sterilised 
nutrient material not inoculated with radium was 
unchanged. But, although a growth occurs in the tube 
containing the radiwn, this growth differs fundamentally 
from all organisms which we know in respect of the 
facts that it will not yield sub-cultures, and that it is 
soluble in water; nevertheless, it resembles an organisin 
because it grows, and is capable of sub-division. There 
is wn indication of a continuous adjustment of internal 
to external relations, which suggest vitality ; but it is a 
long step from this to the belief that the growths are 
living. We do not know that Mr. Burke has yet 
formulated his views as to the mode by which these 
srowths are formed. An explanation has been suggested 
by Sir William Ramsay to the effect that the particles of 
radium salt sinking into the gelatine liberate gases and 
emanations which form minute bubbles, each surrounded 
by a “cell-wall” of coagulated gelatine. On the bursting 
of such bubbles the gas would make its way further into 
the gelatine and give the appearance of growth. The 
sinking of the radium salt into the gelatine, on the occur- 
rence of which this explanation depends, is probable 
enough, because the radium would warm the gelatine on 
Which it rests and tend to liquefy that part of it. For all 
that a test should be made by the very simple operation 
ot examining the gelatine below the surface, and in the 





neighbourhood of the growths, for the presence of radium; 
and conversely, by repeating Mr. Burke's experiments with 
the radium just removed from actual contact with the gela- 
tine. Whatever be the outcome scientifically, it is certain 
that Mr. Burke’s observations have been a godsend to the 
non-technical Press ; excellent “copy” ranging from the 
oracular utterances of professional interviewees, through 
the fulminations of agitated theologians, and the skits of 
political cartoonists, even to that final form of public 
information a Punch joke, has grown, and at least has 
simulated vitality. 


Research Work. 

Less startling experiments and deductions have been 
carried out or reported during the year, and a few may be 
chronicled. Sir William Ramsay has determined the 
proportion of neon and helium in air, and gives the 
figures 0°0000123 and 0:*0000040 volume per cent. 
respectively. Hydrogen, if present, is in very small 
amount, not exceeding ;}, of the combined volumes of 
neon and helium. Of other rare gas and low temperature 
research nothing very striking can be recorded, such investi- 
gations as have been published dealing with the verification 
and extension of existing data rather than with anything 
notably new. Much the same remark applies to the 
study of radioactive bodies. Doubt still remains as 
to the atomic weight of radium itself, Harry C. Jones 
inclining to the belief that Runge and Precht’s figure, 258, 
is nearer the truth than Curie’s value, 225, on the ground 
that the higher value is more in concord with the require- 
ments of the periodic system. Not much research work 
at high temperatures can be recorded. Moissan has 
distilled and condensed copper, but now-a-days such a 
proceeding verges on the commonplace. Copper dissolves 
carbon and extrudes it as graphite. Diamond-making is 
very much where it was. 


Industrial Progress. 

Industrially the electric furnace is rapidly making way. 
It is worthy of remark that our prophecy made two or three 
years ago, to the effect that fused quartz would pass from 
the condition of a laboratory material to that of an indus- 
trial product, has been fulfilled. Large tubes and vessels 
are being made and will be of great value in many branches 
of chemical industry. It is interesting to note that 
quartz is permeable to gases at about 1300 deg. Cent., 
but it has a long range of usefulness below this high 
temperature. Physics and chemistry have joined hands 


tion of mixed substances, such as ores, in which the 
valuable part has to be removed from the gangue, all 


depending on the selective adhesion of fluids, which | 
may be liquid or gaseous, to solid substances. Heavy 
litigation as to the rights in these processes has 
taken place, and there is prospect of further and 
costlier patent fights. That there should be a 
keen contest for securing exclusive rights is not 
astonishing, having regard to the great commercial 


value of some of these processes. It is scarcely too 
much to say that their utilisation will convert vast 
quantities of mixed ores from the status of an encumn- 
brance into that of a valuable property. 
daily paper which is certainly worth its price 
price is not exorbitant—may remember a charming tale 
of sheep's teeth encrusted with gold. 
whether prospecting parties were started on the strength 
of this announcement; if such an enterprise was under- 
taken, it may interest those concerned to learn that 
Professor Liversedge, of Sydney, examining * auriferous ” 
sheep's teeth, has found the deposit to consist of tartar 
having a metallic lustre due to structure, and in no way 
arising from the presence of gold. 
is not wanting in the outcome of a very notable pro- 
which was niuch advertised and secured some 
believers. A German inventor announced the production 
of aleohol from foecal matter, and obtained money on the 
strength of this statement. The natural scepticism of the 
chemist as to the value of the process seems justified in 
practice by the action of the legal authorities in 
Germany, who, so far from subsidising the undertaking, 
condemned the inventor to pay 1500 marks, to go to 
prison for two years, and to suffer five years Ehrverlust, 
which, presumably, is equivalent to loss of civil rights. 


The N.P.L. ; 

In matters of public policy affecting chemistry one 
event of much significance has occurred. Chemistry 
as a profession has been established for a good many 
years, and has many able exponents practising as con- 
sultants and analysts, and carrying out tests and investiga- 
tions of all kinds for industrial purposes. As in other 
professions there is a natural and healthy rivalry, each 





cess 





| Schoo] at Philadelphia. 





| had his time fully and usefully occupied. 





funds intended for public ends to merely private and com- 
mercial purposes have been set forth in a recent article in 


Tue EnGinegr, and need not now be repeated. It is 
enough to say that the grounds of objection there stated 
are recognised by the Institute of Chemistry as of primary 
importance, surpassing, though not excluding, those other 
grounds which directly concern the profession whose 
interests the Institute is pledged to protect. Collabora- 
tion of the two professions should suffice to prevent an 
action involving public default and committing private 
injustice. 








OBITUARY. 
CHARLES TYSON YERKES. 

On Friday last Mr. Charles Tyson Yerkes died at the 
Waldorf Astoria Hotel, New York. He was born at 
Philadelphia on June 25th, 1837, and was therefore in his 
sixty-ninth year at the time of his death. Mr. Yerkes was 
born of Quaker parents, and obtained his first education 
at a Quaker school, afterwards attending the Central High 
When seventeen years old he 
entered the office of a firm of grain dealers, and at the age 
of twenty-one set up business on his own account as a 
stockbroker. Three years afterwards he included banking 
in his business, and apparently succeeded very well till 
the Chicago fire of 1871 brought ruin to him. He was 
not, however, a man to sit down and repine. He borrowed 
£600 and set to work to build up another business. 

Mr. Yerkes’ name will always be coupled with railways 
and tramways. His first connection with either appears 
to have taken place in 1860—that is to say, two years 
after he began business on his own account. It was 
with the Philadelphia Tramways. Next he turned his 
attention to the Continental Passenger Railway Company, 
and afterwards devoted much time to developing North 
Dakota. Chicago, perhaps, felt his influence more than 
any other single city. He began by opening there a 
branch of his bank. Then he proceeded to buy up one 
by one the tramways. He converted them from horse to 
cable or electrical traction, and arranged them all under 
one directorate. He was particularly clever in the 
management of men and in the distribution of labour, so 
that each man, without having more than he could do, 
It is said that 





| he literally transformed Chicago, and that, by reason of 


ig rod eager f thods for tl | his action, there is practically no slum area at all. 
in devising & whole series Of methods IF whe Separa- | poorer and labouring classes can all live some twelve 


The 


miles outside the city, and in houses of their own. 

Our readers will remember that in 1902 Mr. Yerkes’ 
name became associated with the Underground Electric 
Railways of London, Limited, and since that time—more 
particularly, perhaps, as far as the general public is con- 
cerned—with the District Railway. He was, however, 
connected with the Baker-street and Waterloo, the Great 
Northern, Piccadilly and Brompton, and the Charing 
Cross, Euston and Hampstead Railways. He was also 
much interested in the London United Tramways. It 
was his great idea to run all these lines in connection 





| with one another, and to have one uniform fare. 


Readers of a | 
and the | 
| Wisconsin. 


We do not know | and in it erected the largest refracting telescope ever 


A touch of comedy | 





practitioner depending on his own knowledge, skill and | 
experience for attaining a position, and maintaining it | 


when won. 
which is a State-aided body, has undertaken tests and 
analyses, such as the consulting and analytical. chemist 
has been carring out for years. When it is remembered that 
the proper work of the National Physical Laboratory is 
the standardisation of instruments, in extension of that 
which used to be done at Kew, and that the Committee 
which, reported in favour of its establishment expressly 
excluded from its functions commercial testing of all 
kinds, the grave impropriety of this proceeding is apparent. 


Recently, the National Physical Laboratory, | 


The Institute of Chemistry, which is the governing and | 
qualifying body of the chemical profession, has taken | 


prompt and vigorous action, and in conjunction with the 
Society of Chemical Industry and the Society of Public 
Analysts, has addressed a serious remonstrance to the 
Executive Committee of the National Physical Laboratory. 
As the ill-considered activity of the National Physical 
Laboratory affects many members of the engineering pro- 
fession who occupy themselves in tests-and investigations 
of the quality of materials, there is excellent reason for 
engineering institutions to support the action of the 
Institute of Chemistry on professional grounds. The 
public grounds of objection to the diversion of public 





Mr. Yerkes will be remembered in astronomical circles 
by the observatory, known by his name, on Lake Geneva, 
This he presented to the Chicago University, 


made. This telescope has an objective 40in. in diameter, 
and with it many important discoveries have been made. 

Mr. Yerkes’ reputation in business was tliat he was 
absolutely upright and straightforward. He was reticent 
to a degree and undemonstrative, not easily disconcerted 
or flustered. He was in many ways a remarkable man. 
Unlike many of the millionaires of America, his wealth 
was not made in large strides, but was the result of a life 
of tireless industry. It has been said of him é¢hat he 
was a genius of transportation. It was to that question 
that practically all his life was devoted. The greater the 
difficulty the greater his delight in attacking and over- 
coming it. During his whole life his early teaching in 
Quaker methods stood him in good stead, and whether on 
this account or not, the life he led was of the simplest. 

We understand that Mr. Edgar Speyer has been 
appointed to take Mr. Yerkes’ position as chairman of the 
Underground Electric Railways of London, Limited, 
while Sir George Gitb, who has for fourteen years been 
general manager of the North-Eastern Railway Company, 
is to be the chairman and managing director of the 
Metropolitan District Railway—a post which Mr. Yerkes’ 
also held. 


JOHN WILSON. 


THE death has taken place, in his seventy-eighth year, of 
John Wilson, founder of the tube manufacturing and brass- 
founding firm of John Wilson and Sons, Glasgow and Govan, 
and at one time member for the Govan division of Lanark- 
shire. The event took place at his home, Hillhead House, 
Glasgow, on the 29th ult., and it was not wholly unexpected, 
as Mr. Wilson’s health had been unsatisfactory for several 
months. He was born at Paisley, and his parents both died 
while he was yet a boy ; he then entered the office of a wholesale 
provision merchant in Glasgow, and after a time that of the 
tube manufacturing firm of Crichton and Eadie. A few 
years thereafter he started business in a small way on his own 
account in the same line, and in 1850 he established brass 
foundry works at Oxford-street, Glasgow. In 1880, he 
opened another, and the better-known, works of John Wilson 
and Sons, at Govan. In _ 1898 the joint stock concern of 
Wilson’s and Union Tube Company, Limited, Govan Tube 
Works, and the Union Tube Company, Coatbridge, was 
registered. Two of Mr. Wilson’s sons are on the directorate, 
Mr. Matthew G. Wilson, who is the chairman, and Mr. John 
Wilson. Several years ago Mr. Wilson retired from the active 
management of the tube-making concern, and also from 
the firm of John Wilson and Son, hydraulic and general 
engineers, Vulcan Works, Johnstone. He was heavily 
involved in the disastrous failure of the City of Glasgow Bank 
in 1878, and as a member of the liquidation committee did 
beneficent service. Throughout life he took a keen 
interest in public affairs, and held many offices. 


In 1889 he 














was returned member of Parliament for the Govan division of 


Lanarkshire, a constituency which he continued to represent 
until the General Election of 1901, immediately prior to 
which he retired from Parliament. He is survived by his 
wife, three sons, and two daughters, the elder of whom is the 
wife of Sir William Collins, the London surgeon, and ex- 
chairman of the London County Council. 


THOMAS BRADBURY. 


SHEFFIELD loses a much-respected citizen by the death of 
Mr. Thomas Bradbury, which took place at his house in 
Westbourne-road, Sheffield, on the 29th ult. For many 
years Mr. Bradbury carried on the old-established and 
widely-known business of Thomas Bradbury and Sons, silver- 
smiths, Arundel-street, in association with his elder brother, 
Mr. Joseph Bradbury, who pre-deceased him. The Brad- 
burys originally came from Derbyshire, and were established 
in Sheffield as far back as 1758. Mr. Bradbury retired from 
active business life some eighteen years ago, and has occupied 
his leisure in literary and similar pursuits, having no inclina- 
tion for City Council or other public work. Exceedingly 
generous in his disposition, many charitable institutions and 
worthy objects benefited by his benevolence. He enjoyed the 
esteem of a very wide circle of friends, by whom his death, at 
the age of sixty-five years, is greatly regretted. Mr. Brad- 
bury was one of the Assay Masters of Sheftield, and occupied 
for some time the position of president of the Sheffield Silver- 
smiths’ Association. 


CATALOGUES. 

©. W. Hunt Company, West New Brighton, Staten Island, N.Y. 

Catalogue No, 058 deals with the numerous types of Hunt 
steam hoisting engines and their various applications. 

AMERICAN LocomoTIvVE CoMpaNy, 111, Broadway, New York 
(ity.—-A booklet describing very clearly the Cole four-cylinder 
compound locomotive with sectional illustrations. 

THE Paterson Engineering Company, Limited, Amberley-house, 
Norfolk-street, Strand, London, W.C.—Leaflet ‘* X” is devoted to 
Paterson filters, softeners, heaters, and grease eliminators. 

R. J. NICHOLSON AND Co., 26, Cannon-street, Manchester.—A 
hatch of pamphlets received from this firm deal with the ‘‘ Ideal” 
petrol engine and its application to small electric lighting plants. 

WHITLOCK AUTOMOBILE ComPANY, Limited, High - street, 
Kensington.—This is a preliminary brochure of the 1906 Whitlock- 
Aster motor cars, which are made in four powers, namely, 
10-12 horse-power, 12-14 horse-power, 18-22 horse-power, and 
24-30 horse-power. 

MECHAN AND Sons, Limited, Glasgow.—Several pamphlets have 
been published by this firm to advertise their steam dryers, oil 
separators, and the Watkinson superheater. The latter contains 
some useful information on the advantages attending the use of 
superheated steam. 

CYANIDE PLANT SuppLy Company, 1, Broad-street-place, London. 

* Plants of the World ” is the title of a pamphlet received from 
this company, and contains numerous admirable illustrations and 
particulars of Cyanide plants used in gold mining. 
are from photographs of actual installations in different parts of 
the world. 

NEVILLE BROTHERS, 7 and 9, James-street, Liverpool.—This 
pamphlet is devoted to labour-saving machines and tools for electri- 
cal engineers. From the title it will be gathered that the contents 
are numerous and varied. There are vacuum drying machines, 
coil winding machines, slot broaching and slitting machines, 
varnishing machines, hydraulic presses, and tools. 

ED. BENNIS AND Co., LIMITED, VICTORIA-STREET, WESTMINSTER. 

We have received two pamphlets describing coal conveying and 
coal and ash handling plant installed by this firm at the Metropoli- 
tan Electric Supply Company’s power station, Acton-lane, N.W., 
and at Grimethorpe, Frickley, and Carlton Main Company’s 
collieries. The illustrations give a good idea of the installations. 

MATHER AND Patt, Limited, Manchester.—A pamphlet dealing 
with this firm’s system of lighting trains electrically has just been 
published. The system—Rosenberg’s—depends for its action 
chiefly upon a special dynamo of simple construction. It has 
properties such that, no matter how the speed may vary above a 
certain predetermined limit, its voltage remains to all intents and 
purposes perfectly constant. 

Sir W. G. ARMSTRONG, WHITWORTH AND Co., Limited, Man- 
chester, have sent us a copy of a new and enlarged illustrated 
edition of their price list of Whitworth standard thread screwing 
apparatus. Special attention is directed to the introduction of 
new interchangeable guide screw stock and dies. In these stocks 
and dies the dies can be easily renewed without the necessity for 
special fitting toa particular stock. A word of praise is due to 
the printing and taste with which the book is produced. 

UNITED States METALLIC PAcKING Company, Limited, Soho 
Works, Bradford.—A neat booklet has been sent us by this tirm to 
describe the **C. and I.” portable electric drilling machine. The 
drill is direct driven, and flexible shafts, knuckle joints and 
similar contrivances are dispensed with. The simplicity of opera- 
tion is thereby increased, whilst loss of power in transmission is 
reduced. It is under instantaneous control, the switch being fixed 
on the drill head. It is claimed that one man can easily handle 
the machine. 

MANCHESTER OXYGEN CoMPANY, Limited, Great Marlborough- 
street, London.—-A most interesting booklet sent us by this firm 
discusses the welding of iron, steel, and copper by the oxygen 
blow-pipe. It is not claimed that fusion or blow-pipe welding will 
supersede ordinary methods of welding. Weight for weight of 
work done, it is usually more expensive than forge welding where 
that is easily applicable. A blow-pipe, however, is such a clean and 
handy tool, that it is obvious that if an efficient weld can be made 
with it, it may be employed where neither forge nor electric weld- 
ing are practicable or convenient, and where hitherto joints have 
been made by soldering, brazing, or riveting. 

ISAAC STOREY AND Sons, Limited, Manchester.—The Woollaston 
patented water softener described in this pamphlet has two reagent 
tinks, used for alternate days, one being available for charging at 
any convenient time, whilst the other is working. A hard-water 
pump delivers the untreated water to the top of the heater, where, 
falling from tray to tray, it is thoroughly broken up. 


The illustrations | 


| 


Steam, live 


or exhaust, is introduced to the lower part of the heater, and, | 


rising through the sprayed water, is condensed until the water 
reaches boiling point. At the bottom of the heater are spiral 
vanes, which give the water a rotary or vortex motion in passing 
down the central pipe. The reagent solution is drawn from one or 
other of the reagent tanks by the reagent pump, and is delivered 
into the heater right in the centre of the vortex, thus being 
perfectly mixed. 





Tue New York Central and Hudson River Railroad is | 


its shops in West Albany, on 


conducting experiments at 
The coal is ground into powder, 


tiring locomotives by coal dust. 


und is then, by means of compressed air, blown into the fire-box. | A ° ° . 
; wie 93 rides above the Admiralty proof load. Fig. 2 is a reproduction of a | 


It is stated to be consumed so completely that there is practically 
no smoke or refuse. 


ENGINEE 


THE 


A LARGE CHAIN CABLE. | 


Iv is claimed that the largest chain cable ever made for | 
ship’s use is now under construction at the works of Brown, | 
Lenox and Co., at Pontypridd. This firm has been making | 
cables for the Admiralty for nearly a century, but this is the 
first which has been made by it for a mercantile vessel for a 
great number of years. The present cabie is destined for the 
quadruple-screw turbine-driven express steamer which is 
being built for the Cunard Company by Swan, Hunter and | 
Wigham Richardson, Limited. Not only are Messrs. Brown, | 
Lenox and Co. forging the links, but also the cross bars and 








| 
before and one after the full test. 
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It will be seen that the 
sample tested elongated some 6in. 

This creates, so it is stated, a record for size in chain. 
making, and Messrs. Brown, Lenox and Co. have beaten the 
record they formerly established with the cables for the 
famous Great Eastern. Her cables were of 24in. iron, which 
was then an unheard-of size. Mr. J. K. Brunel, the designer 
of this vessel, was so pleased with them that he permitted 
himself to be photographed with the chain, or, as he said, 
** tobe hung in’chains.’’ In Fig. 3 we are enabled to give a 


\Fig. 3-BRUNEL AND GREAT EASTERN CABLE 


' reproduction of the old photograph, which bears, we under 


Fig. 1 A GREAT CABLE 

crucible steel studs—in fact, the chain from start to finish is | 
being executed at the Pontypridd works. The iron out of 
which the links are being forged is 33in. diameter at the 
smallest part of the link. Each link measures about 22}in. 
in length, and weighs, with the crucible steel stud, about 
1601b. Our illustration—Fig. 1—gives a good idea of the size 
of the cable. 

Recently the Cunard Company gave notice that it required 
to test samples to destruction, and three links were cut off 
the cable as made, and sent to Lloyd’s proving-house at 
Netherton, Staffordshire, the testing machine there being one 
of the most powerful in the country, and licensed by the 
Board of Trade to test chains and anchors of the largest sizes. 


stand, the date 1855, showing Mr. Brunel in front of a bank 
of these cables. 


—~ 





LAUNCHES AND TRIAL TRIPs. 


TEESPOOL, trunk steamer ; built by Ropner and Son, Stockton ; 
to the order of Pool Shipping Company, Limited ; to carry 7300 
tons deadweight; engines, triple-expansion, 1850 horse-power : 
constructed by Blair and Co., Limited ; a speed of 11 knots was 
attained ; trial trip, December 20th. 

Sram, steamer; built by Joseph L. Thompson and 
Limited ; to the order of Soc, Anonima Ungherese di Armamento 
Marittimo, Fiume ; dimensions, 410ft., 50ft., 29ft. Sin.; engines, 
triple-expansion, 26in., 42in., 70in. by 48in., pressure 150 1b.; con 
structed by John Dickinson and Son, Limited ; launch, December 
20th. 

MARTAZAN, cargo steamer; built by Craggs and 
Limited ; dimensions, 363ft. 6in., 47ft. by 26ft.; engines, triple 
expansion, 24in., 40in., 66in. by 45in., pressure 180 1b.; constructed 
by Blair and Co., Limited, Stockton : launch, December 22nd. 

OXELOSUND, steamer ; built by Messrs. Wm. Doxford and Sons, 
Limited ; to the order of the Oxelisunds Rederiaktiebolag ; to 
carry 3300 tons deadweight ; engines, triple-expansion, 2lin., 35in.. 
57in. by 39in.; launch, December 22nd. 

DRUMCAIRNE, steamer ; built by Messrs. Russell and Co., Port 
Glasgow ; to the order of the Astral Shipping Company, Limited : 
dimensions, 385ft., 49ft. 9in. by Z9ft.; to carry 7250 tons ; enginey, 
triple-expansion, 26in., 42in., 70in. by 48in., pressure 180 1b.; con 
structed by David Rowan and Co.; launch, December 23rd. 


Sons 


Sons, 


VENUS, steamship ; built by Messrs. Wm. Gray and Co., Limited : 
to the order of Messrs. Harris and Dixon, Limited ; dimension= 
331ft., 49ft. 2hin. by 24ft. 3in.; to carry 5230 tons deadweight : 
engines, triple-expansion, 24in., 39in., 64in. by 42in., pressure 
180 Ib.; constructed by Messrs, Blair and Co.; 11 knots 
attained. 

MEDOMSLEY, steel screw steamer; built by Blyth Shipbuilding 
Company, Limited ; to the order of Messrs. F. Carrick and Co., 
Newcastle ; dimensions, 343ft., 47ft. 3in. by 24ft. Sin.; to carry 
grain and timber ; engines, triple-expansion ; constructed by Blair 
and Co,, Limited ; launch, December 27th. 

NAVARRA, steel screw steamer ; built by Tyne Lron Shipbuilding 
Co., Limited ; to the order of Messrs. Donald and Taylor, of 
Glasgow ; dimensions, 331ft., 48ft. by 24ft. 44in.; to carry cargo : 
engines, triple-expansion, 24in., 40in., 65in. by 42in., pressure 
160 lb.; constructed by Wallsend Slipway and Engineering Com 
pany ; launch, December 27th. 

IKALA, steel screw steamer ; built by Furness, Withy and Co., 
Limited ; to the order of the Inkula Steamship Company, Limited ; 
dimensions, over 350ft. long; to carry cargo; engines, triple 
expansion, 24in., 39in., 66in. by 45in., pressure 180 ]b.; constructed 
by Richardsons, Westgarth and Co.; launch, December 27th. 

Foston, screw steamer; built by Messrs. Ropner and Son ; te 
the order of Messrs. H. Samman and Co., Hull ; dimensions, 336ft., 
48ft. by 24ft. 3in.; engines, triple-expansion, 1200 indicated horse 
power, pressure 160]b.; constructed by Blair and Co., Limited ; 
launch, December 27th. 

IRENE, steel screw steamer; built by Craig, Taylor and Co., 
Limited; to the order of Messrs. Fratelli Consulich, Trieste ; 
dimensions, 337ft., 41ft. 9in. by 27ft. 9in.; engines, triple-expan 


wits 


| sion, 24in., 40in., 65in. by 45in., pressure 180 Ib.; constructed by 
| North-Eastern Marine Engineering Company ; the trip proved very 


Fig. 2-TESTED AND UNTESTED LINKS 


The sample was first tested to the Admiralty proof stress of | 
189°8 tons, at which load each link elongated not quite in. | 
The statutory breaking stress of 265°7 tons was next applied, 
and the links were further elongated about Zin. After this, 
an attempt was made to test the sample ‘‘ to destruction,” 
but the full power of the machine at 350 tons failed to accom- 
plish this result; indeed, it is understood that the actual 
tension applied was over 370 tons. We are informed that on | 
a careful examination no sign of fracture or defect of any kind 


| could be found. | 


The stress which had been applied was about 90 per cent. 


photograph taken of two sets of three links of the chain, one | 


satisfactory ; trial trip, December 27th. 


Tue Great Western and Rhymney Railway companies 
are seeking power to construct new railways of a total length of 
7 miles 19 chains in the counties of Glamorgan and Monmouth, 
connecting with the Cardiff and Caerphilly, the Sirhowy, and the 
Monmouthshire—Western Valleys—Railways, and the Penllwyn 
Tramway. Power is asked for the Great Western Company to 
make a deviation of their Western Valleys line, 36 chains in length, 
and to abandon a corresponding portion of their existing railway. 
A joint committee, called the Great Western and Rhymney Rail- 
ways Joint Committee, is to be formed for the management of the 

roposed railways, and also the railways hitherto managed by the 
joint committee appointed under the Great Western Act of 1867. 
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COMPOUND TRACTION ENGINE. 


Onset of the few new engines exhibited at the Smithfield 
Show recently was a 6 nominal horse-power compound agri- 
cultural traction engine, built by Ransomes, Sims and 
Jefferies, Limited, Ipswich. It is constructed for a working 
pressure of 180 1b., and the boiler is tested by hydraulic pres- 
sure to 280 1b. per square inch. Both high and low-pressure 
cylinders are steam jacketed, and the slide-valve chests are 
arranged on the outsides of the cylinder vasing, as will be 
seen from the illustration. The valves are thus readily acces- 
sible for examination. A by-pass valve is provided for 
admitting high-pressure steam to the low-pressure cylinder 
for starting purposes. The governor is of the Pickering type, 
mounted on the high-pressure steam chest, and acts directly on 
an equilibrium throttle valve. The crank shaft and first 
countershaft bearings are carried in combined cast steel 
brackets, secured to the horn-plates. These are formed of the 
fire-box side plates, carried upward and backward. The 
bearings are provided with caps, so that the shafts are easily 
removable. The continuous-action feed-pump is driven from 
the engine crank shaft. It is fitted with a special shut-off 
valve, so that the pump valves may be examined whilst the 
boiler is under steam. The change-speed gears on the crank 
shaft and first countershaft are placed between the horn- 
plates, and are operated by a simple disengaging clutch gear. 
For ease of running, the hind axle is mounted on springs. 
The engine has a compensating gear on the main axle, a 
winding drum, steel band brake, and a tender of ample 
capacity. It has fast and slow speed gearing for travelling at 
two and four miles per hour. 


A CENSUS OF AMERICAN FREIGHT CARS IN 
1903. 

As contrasted with the British railway returns, those which 
relate to the railway systems of the United States are superior 
im regard to the detail given to individual items of rolling 
st In the United Kingdom the total number of goods 
Wagons is unknown; no enumeration has been made of the 
number of privately. owned goods wagons, and the only 
official record is that of the goods wagons owned by railway 
companies, These are not enumerated according to their 
Capacity, but are divided into (a) wagons of all kinds used for 
thec mveyance of live stock, minerals, or general merchandise, 
and (6) other carriages or wagons not included under previous 
heading. The returns issued by the Interstate Commerce 
Commission classify freight cars under the seven main head- 
ings of box cars, flat cars, stock cars, coal cars, tank cars, 
refrigerator cars, and other cars. Each class may be divided 
Into fifteen sub-headings, where their types vary sufficiently 
according to weight, advancing by 10,000 lb. capacity for 


ck, 


each grade 
their order, 
in use; 

30x cars, which number in all 765,820, having an average 
capacity of 28 tons. Those between 10,000 lb. and 20,000 lb. 
number only 403 ; between 20,000 lb. and 30,000 Ib. the num- 
5693 ; between 30,000 lb. and 40,000 Ib., 24,260; 
between 40,000 lb. and 50,000 lb. there are 168,725; but a 
number of 90,907 between 50,000 lb. and 60,000 Ib. 
capacity. Those in Class VI., whose capacities are between 
60,000 lb. and 70,000 lb., amount to 396,707 ; there are again 
fewer cars between 70,000 lb. and 80,000lb. capacity, the 
number being 8945. Those with capacities of about 80,000 lb. 
amount to 59,453; there are two cars of 90,0001b. capacity ; 
and no less than 10,725 of 100,000 lb. capacity, but none of 
greater capacity. The favourite standard capacities seem to 
be 30, 20, 25, 40, and 50 short-ton wagons. 

Flat cars only number in all 154,074, the average capacity 
being 27 tons. The 30-ton class is most numerous, amount- 


from 10,090 lb. to 150,000 lb.p Taking these in 
we have the following records of the rolling stock 


ber is 


less 











ing to 45,067; next comes the 20-ton class, numbering 
41,982; then the 25-ton class, numbering 22,851; and the 
40-ton class, amounting to 18,443 cars. Of 100,000Ib. 


capacity there are 5734 cars, and above this capacity are four 
of 110,000 lb., eleven of 120,0001b., and two of 150,000 lb. 
capacity. 

Stock cars number 61,790, of an average capacity of 25 tons. 
None of these exceed 40 tons. The most numerous are those 
of the 30-ton type, which number 26,466; the 20-ton type, 
with 18,132 cars, comes next in point of numbers, and after 
this the 25-ton type with 13,491 cars. 

Coal cars rank next in total numbers to the box cars, 
amounting in all to 595,963, of the high average capacity of 
33 tons apiece. An examination of the returns under this 
head shows that even in the States light cars survive in special 
circumstances, very much in the same manner, we suppose, as 
do the colliery-owned four-ton wagons on the North-East 
Coast. In the United States there are 2137 five-ton coal cars, 
and 1451 of the average capacity of 11 tons apiece. The 
30-ton cars are the most numerous, amounting to 206,558. 





The 40-ton cars number 137,218, the 25-ton cars 92,923, 
and the 50-ton cars 71,451. Above this weight are 428 


55-ton cars and 34 60-ton cars. 

Tank cars only number 4421, but have the high average 
capacity of 35 tons apiece. None have a capacity in excess of 
100,000 lb., but this is the second most popular size, amount- 
ing to 1180. Before it ranks the 40-ton class, amounting to 
1246, and after it the 30-ton class, numbering 1034. Under 
this weight the 10-ton class is most numerous, amounting to 
505. 

Refrigerator cars number 21,454 and have an average 
capacity.of 27 tons apiece. The 30-ton class is most numerous, 
amounting to 11,555; next come the 4635 cars of the 20-ton 
pattern ; and then the 4334 cars of 25 tons capacity. ° 

Other cars amount to 47,093, and have an average capacity 


of 29 tons each. Their duties not being recorded, it is 
unnecessary to write further concerning them. 

The total number of cars covered by this return amounts 
to 1,650,615 cars, the average capacity throughout being 
29 tons. Of these, 1,419,113 are fitted with a train brake, 
while the number of freight cars fitted with automatic 
couplers is 1,632,330. 

Of the duties performed by these cars, it may be observed 
that the ton mileage, divided by the number of cars, amounts 
to 109,435 ton miles per car. Divided by the average capacity 
per car, their ton mileage performance would be equalled by 
each car running fully loaded a total distance of 3394 miles. 
Cars do not run fully loaded, desirable though that eventually 
would be. There are always a number of empty trucks, and 
a large number partially loaded on each train, so that the 
percentage of paying freight hauled to potential freight capacity 
hauled would work out under favourable circumstances at 





50 per cent. Doubling, therefore, the mean American 
equivalent fully loaded freight car mileage of 33594, the 


resultant figure of 6788 miles, divided by the number of days 
in the year, would give an equivalent daily mileage loaded at 
50 per cent. of capacity of only 19 miles. Every schoolboy 
knows that cars stand for days in siding, but, even making a 
wide allowance, it would seem evident that it is not only in 
England that cars run partially loaded. Proof of this view 
is found in another part of the American return for 1903, which 


gives the total freight car mileage as 14,193,718,005 
tons. Dividing the ton mileage by the freight car mileage, 


we have a mean weight hauled per mile in each car of 12°2 
tons, an earning efficiency when in use of 43 percent. The 
average daily distance travelled per ear throughout the year 
would then be just under 22 miles. In conclusion, the mean 
earnings per freight car throughout the United States 
amounted to 840°71 dols., or £168 14s. Economies in railway 
management would be facilitated in England if general 
managers knew more about their goods wagons, and how 
they were worked. Last year’s return showed that these 
were now being more economically loaded, but, save in the 
case of the North-Eastern Railway, no public information is 
available on the subject, and absolute comparisons are 
impossible. 


A Smart Preck or ReparR WorK.—According to the Sunderland 
Daily Post, the Gresham, a large steamship of more than 6000 tons 
carrying capacity, recently arrived in the Wear partially disabled. * In 
order to carry out the repairs the whole of the engines had 
to be removed. This part of the work was carried out by 
Dickinson and Sons, Limited, of Palmer’s Hill Engine and Boiler 
Works. The time occupied in lifting out the machinery, fitting 
the new mechanism, dismantling, replacing on board, and coupling 
up again complete, from the time the machinery repairs were 
commenced until the time the vessel was tried under steam, was 
only seventy-three hours. § 








NOTES FROM SOUTH AFRICA. 


(From our own Corresponds nt.) 
JOHANNESBURG, 25th November, 1905. 

THe returns dealing with South African trade which are 
now being issued monthly by that new organisation, the 
Customs Statistical Bureau at Capetown, supply information 
regarding the commercial situation which enables the position 
of affairs to be gauged with some correctness. The statistics 
relating to the value of imports and exports of the Colonies 
represented in the South African Customs Union show that 
for the quarter ending 30th September there was month by 
month very slight fluctuation. This result corresponds with 
the general business tone prevailing during that period. The 
state of trade is still far from satisfactory, the expected steady 
mprovement, if existent at all, must be but very slight, while, 
on the other hand, there is not the smallest evidence of any 
likelihood of a set back, and the financial and economic 
outlook, of the Transvaal especially, is far from gloomy. The 
speeches delivered recently at the annual meetings of those 
arge South African corporations, the Consolidated Gold 
Fields, the Chartered Company, and the Johannesburg Con- 
solidated Investment Company, referred in confident and 
cheering terms to this outlook, and in this respect they agree 
with the favourable view of the industrial position contained 
in the recent address of the manager of one of the largest 
banks. 

The official statistics issued by the Mines Department of 
the Transvaal respecting the mineral output for the month of 
October show that minerals—gold coal, diamonds, and silver 
—to the total value of £1,909,206 were produced last month, 
in comparison with £1,907,523 during September. The 
detailed particulars are as follows :— 

Gold 

Coal “ee 
Diamonds 
Silver 45,124 07. 


Total . £1, 909, 206 


There were ninety hii mines sonia during September. 
The number of stamps at work was 7067, and these crushed 
994,732 tons of rock for a total yield, as shown above, of 
416,406 ounces. The number of rock drills in use was 1877, 
and the total amount of rock hoisted was 1,312,930 tons. On 
the mines of the Witwatersrand the percentage of waste rock 
sorted out was 16°85, which figure is slightly below that for 
the two preceding months. 

Regarding the coal output, seven mines in the Springs- 
Brakpan area produced 91.400 tons, the price per ton at the 
pit mouth being 6s. 7°19d. In the Middleburg area there 
were 11 mines at work, the coal mined being 104,908 tons, 
which was sold at the average price of 5s. 10°42d. In other 
districts 19,910 tons of coal were produced, the average price 
being 1°8d. These differences in price of the coal at pit 
mouth do not, of course, bear much relation to the relative 
qualities of the products, the most important factor in the 
settlement of the price being the proximity, or otherwise, of 
the mine to the large power-producing centres. Speaking 
generally, the best coal is furthest away from the Rand, and 
the opening up of the new railway from Witbank to Brakpan 
will bring the Witbank and Middelburg coalfields about 30 
miles closer, so that the consequent reduction in railway 
charges will be to the benefit of the mining industry and 
other coal consumers. At the recent annual meeting of the 
Transvaal and Delagoa Bay Investment Company, which 
company controls the working of that large Witbank coal 
producer--the Transvaal and Delagoa Bay Collieries—the 


Fo 
is. 


chairman alluded specially to this point, as well as to the | 


possibility of serious competition from new collieries that might 
be started. He said :— 
coal-bearing area in the Transvaal, and that companies will be 
formed for exploiting one or the other portion, but those that 
have practical experience know that really good coal isanything 
but plentiful. Givensuch quality coal, the equipment necessary 
for its successful handling has to be considered, and a glance 
at our balance-sheet will show that it runs into huge figures. 
Then arises the still more difficult question of finding a 
market for the coal, seeing that enough collieries are already 
at work to supply any demand for a long time to come.”’ 
Although the directors could only recommend a reduced 
dividend on the past year’s working, this amounted to the 
very respectable sum of 3s. 6d. per share—174 per cent.—and 


this, too, in spite of the fact that a sum of £12,822 had been | 


spent during the year on new machinery. The equipment at 
the colliery has been largely added to, the sum of £90,889 
having been expended on this account during the last three 
years, this large amount being gradually provided out of 
profits earned. 

From the figures previously given it may be noted that 
there was during October a falling off, both in output and 
value, of the diamond production. The diminished yield of 
the Premier mine is mainly the cause of this reduction, but 
this is a matter that will be more than righted in a month or 
two, when the new plant is started up. 

The labour returns show that the total number of white 
men employed on mines in the Transvaal during the month 
of October was 19,078, as against 19,148 in September. 
In connection with this fact it should be noted that during 
October the Chinese labourers at work on the mines exceeded 
in number those employed during September by 1418, while 
there was a decrease of 1132 in the native labour supply. 

There has been held this week an extraordinary session of 
the Inter-colonial Council to consider urgent railway matters. 
The immediate construction of the Bloemfontein- Kimberley 
line will be under consideration as soon as the Select Com- 
mittee report, and it appears that the delay is attributable 
to the Cape authorities. Decisions have been arrived at with 
regard to the financing of the work on the Pretoria-Rustenberg 
and the Krugersdorp-Zeerust extensions, and it has also been 
decided that the terminus of the line from Rustenburg west- 


ward shall be Zeerust, and not Ottoshoop or Mafeking, as was | 


the original intention. Theconnecting line from Mafeking to 
Ottoshoop is still the subject of much dissension, and, apart 
from the question of the necessity for this branch railway, the 
voice of the Transvaal is dead against the proposal of allowing 
the Cape Government to construct the line under the proposed, 
or indeed any, conditions with regard to preferential rates. 

The Council decided to buy out the Ermelo Railw: ay Company 
for £285,000, plus £63,000 for materials, but it does not 


appear probable that the construction of the line will be | 


proceeded with in the near future, excepting that part 
between Ermelo and Klipstapel, which latter town is to be 
the present terminus of the Springs-Eastward railway. 

The subject of the unification of the railways of the British 
South African Colonies was dealt with by Lord Selborne, the 
High Commissioner, both in the speech with which he 
opened the session and also ina despatch which he laid before 





‘We often hear that there is a large | 





| petition between the merchants handling the material. 
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the House. He merely raised the vital question, and did not | 
propound any definite plan other than one providing for the 
thorough consideration of the subject. The High Com- 
missioner suggested :—(1) A Conference of the representatives 
of the several Colonies to determine the broad outlines on 
which a railway union could be established. (2) A Special 
Committee which shall fill in the details. (3) A discussion by 
the Conference of the report of the Special Committee. (4) 
The submission of the whole scheme to the various Parlia- 
ments. (5) Identical action to bring the scheme into being. 
It is practically certain that all the Governments concerned 
will agree to join the Conference, but it is obvious that the 
path ‘towards any satisfactory settlement bristles with diffi- 
culties, for, apart from the fact that the vestcd trade interests 
of the various seaports are distinctly antagonistic, the pro- 
posal practically includes the entire reversal of the present 


policy with regard to railways, these at the present time being | 


worked as the chief engine of taxation, and if revenue is not 


to be collected in this way it will mean a very great increase | 


in direct taxation. The greatest loss of revenue would occur 
in the Transvaal, 
would be possible if the whole, as one large system, were to be 
worked on the ‘‘ no profit’? principle, would result in such a 


reduction in the cost of living, that other burdens, if properly | 


adjusted so as to fall equitably on the various sections of the 
community, would probably be more cheerfully borne. All 
grades agree that taxation by means of railway rates isa 
wrong principle, but many people consider the time not yet 
ripe for railway unification. 


AND GENERAL TRADES 


WOLVERHAMPTON, 


THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 


(From our own € ‘orresponde nt.) 

Engineering. 
have a brighter outlook at present than has marked the opening of 
any year fora number of years past ; and a review of the improving 
conditions of the latter half of the year that has just closed gives 


good ground for the favourable anticipations indulged in regarding | 


1906. The revival of some of the machinery-using industries has 
led to the renewal and replacement of plant. 
welcome orders to the Birmingham machine toolmakers. 
Eastern war, in the early part of 1905, 
at certain of the machine tool shops. The volume of work with 
which the electrical engineers start this year is distinctly larger, 
amounting in some cases to acute pressure. Structural engineers | 
in this district have splendid prospects for 1906. A large amount 
of work, some of it, too, of a very valuable nature, is on the books, 
and the leading firms have more than they can do to cover their 
responsibilities to buyers. The work is alike on home and foreign 
account, and the extensions that have recently been going on at 
the great works of the Patent Shaft and Axletree Company, 
Limited, Wednesbury, are only typical of the general tendency to 
extension which is observable in this branch of the engineering 
trades as a whole. 

Railway material.—These concerns enter upon the year with 
some splendid contracts, and the future is all in their favour. An 
extensive demand coming forward from home and abroad. 
Apparently, the home railway lines feel justified by their increased 
traffic experience to launch out in the buying market, and makers 
are proportionately benefiting. The electrification of London 
underground lines, and the building of new suburban lines, is also 
materially adding to local activity. Wagon building, as distinct 
from passenger rolling stock, is proving the mainstay of the export 
demand, and South America, particularly Argentina, is buying 
very largely. The Indian railways are sending home some fair 
contracts, and Australia is showing a revival, but the South 
African trade still leaves a great deal to be desired. A_ real 
awakening of railway constructive and equipment policy in respect of 
South Africa would be a most welcome addition to current 
prospects. 

The quarter’ ly meetings. 
meeting being at Birmingh: um on the Thursday. 
long time has the iron trade anticipated the 
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These are due for next week, the chief 
Not for a very 
January quarterly 


| meetings with such eager anticipation as those of next week. 


Particularly is this soin the pig iron trade. Current quotations 
of pig iron are not regarded as representing any undue inflation, 
and throughout the whole of the holidays there has been a growing 
inclination by consumers to cover the requirements of the New 
Year trade. So short are stocks, however—or supplies, for there 
are no stocks—that to only an extremely limited extent has this 
been possible, Further advances in prices are certain to occur 
next Thursday. Raw iron is quoted this week at 57s. 6d. to 60s. 
for Northampton forge qualities ; 58s. 6d. to 60s. for Derbyshires ; | 

59s. to 60s. for North Staffordshire pigs ; 56s. 6d. for South 
Staffords shire common pigs ; and 65s. to /(s. for South Staffordshire | 
all-mines, with 87s. 6d. to 90s. as the quotation for best hot-air all- 
mines. The secret of the future rests with pig iron. 

Man ufactured ivon.—The mills and forges have begun the year 
with activity much earlier than has for several years past been 
usual. An abundance of orders still unexecuted has been brought 
forward out of 1905, and new orders are already arriving. 


to the extreme shortage in pig iron deliveries, it has been impos- | 


sible to accumulate any stocks of puddled bars, and operations at 
the mills suffer in consequence. Best bars are quoted £9 2s. 64. 
for the celebrated Staffordshire L.W.R.O. make, £8 10s. for the | 
generality of marked bars. £7 10s. for merchant bars, £7 to 
£7 10s. for North Staffordshire common bars, and £7 to £7 5s. for 
the general unmarked bars of the Birmingham market. Hoop 
iron is quoted £7 15s., and tube strip £7 to £7 2s. 6d. per ton. 
Sheets are still named at £8 to £8 5s. for 20 W.G., and £8 2s. 6d. 
to £8 7s. 6d. Specific advances in manufactured iron prices are 
forecasted for quarter day. 

Steel trade activties.—Activity in steel is very marked. Makers 
are already provided with contracts extending well into the first 
half of the year, and all the existing conditions favour the expec- 
tation of further early large contracts. To those who remember 


| how formerly the steelmakers struggled unsuccessfully against 


German competition, the advance in Bessemer billets to £5 5s. per 
ton—an advance, roughly speaking, of £1 from the lowest—is a 
source of considerable wonder. This feeling is intensified by the 
knowledge that dearer English steel has not driven business to 
Germany. Another notable change which has occurred in con- 
nection with the German competition has been in the German 
method of selling. Formerly the Teuton’s material came through 
varied merchant sources, and there Was a certain amount of com- 
Now the 
selling is concentrated in one channel, and is guided by one policy. 








NOTES FROM LANCASHIRE. 
(Lrom our own Corresponde nts.) 
MANCHESTER, January 3rd. 


A glance at the past yeav.—There has undoubtedly been consider- 


able improvement in the position of the engineering and kindred 


trades in Lancashire during the last twelve months. The textile 
machinery makers commenced to be busy early in the year in 
the Oldham and Blackburn districts, and business has been well main- 
tained throughout. The prospects forward in all branches of this 
important industry are good. There has been a marked absence for 
some months past of sales of imported steel, and American buying of 


but the cheapening of railway rates that | 


AND | 


The engineering trades in the Birmingham district | 


This has brought | 


produced good contracts | 


Owing | 
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Cleveland iron has undoubtedly contributed additional strength to 
| the market. Itisa singular fact that there has been great activity 
| both in the United States and Germany in pig iron production. 
'and although in May and June there was some irregularity 
in prices, especially of hematite iron, yet locally there was some 
improvement visible, and it has continued pretty nearly ever 
since, A marked feature has been the strong state of the steel 
trade, and generally the year has closed with the market in a 
position which it has not seen for some years past. 

The opening of the season.-Although the market has scarcely 
recovered its wonted elasticity, there was a good attendance on the 
Iron Change at Manchester on Tuesday last, and the feeling of 
confidence in the future was well maintained. In pig iron it was 
reported that fair sales had been made of the new make of Kirkless 
Hall brand, both of No, 3 foundry and forge iron. This will, to 
some extent, relieve the market, seeing that both Lancashire and 
Derbyshire makers are well sold forward. There is a fair produc- 
tion of Staffordshire iron going on, and prices for delivery for this 
quarter are at higher ranges than at the corresponding period of 
| last vear. 

Finished In finished iron 
prosperity noted in other districts. The boom in this department 
did not come until rather late in the season, but prices have 
advanced rapidly in all makes since October, and premiums on the 
official rates are being given in order to secure deliveries. It is 
expected that there will be a meeting of makers in the course of 
the next fortnight or three weeks, at which prices will again be 
advanced for bars, hoops, &c. 

Stee/.—There is little to add to our previous reports on this 
heading ; the feeling continues exceedingly strong, and prices are 
well upheld. 
| Manufactured copper has been in a rather quieter 
| demand during the past week or two, and prices have shown little 

or no change. Sheets, £94 to £96 per ton ; seamless copper tubes, 

1?d. to le; brazed, 114d. to 113d.; brass tubes, 8d. to 9d.; con- 

denser, 97d. to 10d.; rolled brass, 84d.; brass wire, 8#d.; brass 
sheets, ¢ ond. per lb. 

Lead. * Sheet lead has again advanced about 10s, per ton as com- 

pared to last week. 

Prices.—Ordinary quotations are as follows :—Pig iron: Lanca- 
shire No. 3 foundry, 65s. ; Lincolnshire, nominal, 61s. to 61s, 6d. ; 
Derbyshire, 62s. to 63s. 6d.; Staffordshire, 60s. to 60s. 6d.; 
| Middlesbrough, open brands, 10d.; West Coast hematite, 

79s. Od. to 80s.; st Coast ditto, 79s. 6d. net. Scotch: Gart- 
| sherrie, 68s, 3d. to 68s. 6d.; Glengarnock, 65s. 6d.; Eglinton, 65s. ; 
Dalmellington, 64s. 6d., delivered Manchester. For delivery 
Heysham : Gartsherrie, 66s. to 67s.; Glengarnock, 62s. 9d. to 63s. ; 
Eglinton, 62s. 9d.; Dalmellington, 62s. 3d. For delivery Preston : 
Gartsherrie, 67s. 3d. to 67s. 6d.; Glengarnock, 64s.; Eglinton, 
63s. 9d.: Dalmellington, 63s. 6d. Finished iron: Bars, £7 
hoops, £7 10s.; sheets, £8 10s. to £8 15s. Steel: Bars, £7 to 
| £7 10s.; hoops, £7 15s.; boiler plates, £8 2s. 6d. to £8 5s.; plates 
| for tank, — and bridge work, £7 15 te £8; English itlets, 
| £5 7s. 6d. to £5 15s.; foreign ditto, £5 5s.; sheets, £8 15s. to 
£8 17s, 6d. Sheet lead, £20 10s. per ton. 

Lancashire coal trade,The Lancashire coal trade is rather quiet, 
owing to the holiday season; yet a fair amount of business is 
passing in manufacturing coal and slack. House coal trade and 
shipping dull for the season. Best coal for domestic purposes, 13. 
to 14s.; seconds, 12s, to 13s.; common, 9s. to 10s.; steam and 
forge coal, best, 8s. 3d. to 8s, 9d.; best engine fuel, 7s. 9d. to 
8s. 6d.; best slack, 7s. to 7s. 6d.; medium, 6s, to 6s. 9d.; and 
common, to 5s. 9d., at the pit. Sereened coal, 9s. 9d. to 
10s.; unscreened, 9s, 3d. to 9s. 6d., delivered Manchester Ship 
Canal. 
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BARROW-IN-FURNESS, January 3rd. 
Hematites. —-Work generally has been resumed after the holidays, 
and now commercial men who have been doing nothing in trade for 
a fortnight are coming forward with New Year orders which are 
likely to be of considerable volume, as the requirements of con- 
sumers are known to be very large for the first three months of the 
year at any rate, and, indeed, orders for delivery during the first 
half of the year are now being considered. Makers are still very 
well off for orders, and they have thirty-seven furnaces in blast. 
It is shown by the annual return that the make of iron last year 
reached 1,345,613 tons, an increase of 265,113 tons.on 1904, and that 
the average make per week per furnace was 876 tons, against 871 
tons last year. Stocks at the end of the year were 7 7 tons, of 
which 51,863 tons were in warrant stores. There was an increased 
consumption of iron during the year of 191,000 tons. Prices are 
steady at 72s. for makers’ iron net f.o.b., and warrant iron is at 
72s. net cash sellers, buyers 71s. 9d. !n the charcoal iron trade a 
full business is being done. Ferro-manganese is in such full demand 
that it is expected another furnace will shortly be lighted. 
Spiegeleisen is in demand, not only in the district, but from 
America. Forge and foundry classes of iron are in slow sale. They 
never represent a large business, but it is very small indeed when 
prices are so high as at present. 
Tron ove.—The demand for iron ore locally is well maintained, 
| and considerable activity exists at some of the largest mines, where 
prices are at 15s. for ‘good ordinary sorts, while better sorts are 
j at 19s. per ton. Spanish ores are at 19s. net at West Coast ports, 
| and they are coming in in considerable bulk. 
|  Stee/.—A very brisk trade is being done in ship and boiler plates 
| and all classes of shipbuilding material, and the mills at Barrow 
re-started after the holidays with full orders. Plates are at £7 10s., 
and boiler plates at £8 lis. Light plates and sheets have a brisk 
| market. Steel rails are very quiet, and buyers still hesitate to 
place orders at £5 17s. 6d. Makers are, however, firm, and as they 
cannot quote at lower prices with hematites at 72s. per ton, they 
| are waiting until buyers find it necessary to place orders, and it is 
| known there are many in the market. Merchant steel is quiet. 
Foundries, both in iron and steel sorts, are busily employed. 
Shiplhuilding. Shipbuilders are very indifferently employed, and 
have not yet secured several important contracts for which they 
have been angling. Prospects are, however, better than they have 
been. 
Engineering. There is more activity in marine engineering, and 
the general trades are very busy, and likely to remain so. 
Shipping.—The year has opened with a quiet trade in shipping, 
but there are prospects of a very busy year. 


SHEFFIELD DISTRICT. 
(From our own Corresponde nt.) 

The holidays._-The Christmas rest in the mining districts, with 
less pressure during the early part of New Year week, enabled the 
local railway companies to clear off accumulations of loaded wagons 
in the sidings. Work was pretty generally resumed at the 
collieries towards the end of last week, and wagons were then more 
freely available than they have been for some months. In the 
Sheffield steel and iron establishments, the holidays varied con- 
siderably, according to the requirements of the different companies 
in their various departments. In several sections there was on'y 
a stoppage for a few days; in others the full week was given. 
New Year week does not much affect the iron and steel works, and 
business was practically resumed on the 3rd inst., one or two 
firms recommencing on the 2nd inst. There has been more money 
spent by our working classes this season than last, the wages sheets 
for the closing weeks of 1905 having been exceptionally large in 
| many establishments. 

Steam coal,—The call for steam coal for the Humber ports is 
| well maintained, a fair business being kept up with the foreign 
ports, which, through the mild weather, still remain open. The 
trade done with Russia, however, would be larger under such 
favourable circumstances were it not for the troubled state of 
affairs in that country. The demand on account of the steam 
trawlers, both at Hull and Grimsby, is an increasingly importan 
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feature of the steam coal trade. Not much has yet been done in 
respect of the new shipping contracts, shippers being reluctant to 
pay the prices now asked for the best South Yorkshire hards, lest they 
should be unable to meet the competition of foreign districts. A 
heavy tonnage of locomotive fuel has recently been forwarded to 
railway depdts, more especially where there have been arrears, 

House and gas coal,—'T’he weather, though mild, is unsettled, and 
the demand for household fuel is satisfactory on the whole. The 
London and southern markets are receiving fair supplies of Silk- 
stone and Barnsley house coal, and the Eastern Counties’ require- 
ments are well up to the average. Silkstone, in the best grades, 
makes from 12s, to 12s, 6d. per ton; secondary sorts, 10s, 6d. to 
10s. 9d. per ton; Barnsley thick seam house coal is quoted at 
10s. 6d. for best, and down to 8s. 6d. per ton for other descriptions. 
Gas coal is now at its most active season, the deliveries to gas 
companies and corporation gas departments being now very 
heavy. 

Engine fuel and coke,—For engine fuel of all kinds there is a con- 
tinuance of the fair demand reported last month, interrupted, of 
course, by the holiday stoppage in Lancashire and other districts. 
Stocks are not unduly large, and the resumption of work finds the 
condition of affairs about an average at this period. Slack and 
smudge are in good request, the by-product ovens forming an in- 
creasingly important factor. A considerable number of new ovens 
are now in course of erection, The make of coke in the district is 
large, and is certain to be materially increased very soon. North 
Lincolnshire and Derbyshire, through the activity in smelting 
operations, take heavy tonnages. Prices for iron-smelting coke 
range from 10s. to 11s. per ton, washed samples fetching from 11s. 
to 12s, 6d. per ton at the ovens. 

Iron.—There has been little doing up to the time of writing, 
owing to the holidays, and no change has to be reported in prices. 
West Coast hematites remain at from 81s. to 82s. per ton; East 
Coast at 79s. to 80s. per ton; Lincolnshire forge, No. 4, 53s. 6d. 
per ton; Lincolnshire foundry, No. 3, 56s. per ton. The finished 
iron trade is likely to show increased briskness early in the New 
Year. 

Steel, —The outlook in the steel trade is very promising. Towards 
the close of the year activity became more pronounced in certain 
of the lighter steel branches, following the revival in the heavy 
departments. B and Si steels are in animated 
request, both on home and distant account. The advances quoted 
at the end of 1905 still hold good, and the expectation is toward 
further improvement in values; all the principal departments of 
local industry which affect steel production being well employed, 
and likely to continue busy. 

Military, marine, and railway material.—No change is to be 
reported in any of these important departments. Although the 
armour plate mills cannot be said to be fully engaged, there is 
more work doing in armour manufacture than is generally known, 
and the orders for projectiles and on ordnance material are giving 
good employment to workmen in these specialities. Marine 
forgings and castings are also being produced to a fairly satisfactory 
extent. Tires, axles, wheels, buffers, and springs continue to be 
well called for, and wagons are being more freely ordered. The 
output of material for British railway companies is increasing, and 
is pretty certain to get still larger as the season advances. 
Specialities for electric tramways and _ electrical machinery 
generally are algo in active request. 











NORTH OF ENGLAND. 

(From our own Corresponds nt.) 
Geneval condition of rade.—That 1906 commences with trade in 
a much more satisfactory condition than did the past year cannot 
be doubted, and opinion is almost general that if nothing untoward 
appears, this year will be a very busy one ; that, indeed, is assured 
in most branches for the first six months. The year 1905 turned 
out much better than was expected in the first half of the year, 
and it became necessary throughout the country to add to the 
number of blast furnaces in operation ; indeed, there are to-day 
thirty more at work than was the case a year ago, Cleveland having 
put in more than one-third of these, though it has turned out that 
it would lave been better for the trade if the number in Cleveland 
had been. reduced rather than increased, for stocks of Cleveland 
iron have been augmented no less than 515,515 tons, 191,827 tons 
being the quantity held at the commencent of the year, and 


707,342 tons at the end ; all this is in Connal’s stores, for it is 


believed that makers are bare of stock, for every ton of iron 
that could be sent into Connal’s found its way there. It 
may ‘safely be said that fully one-third of all the Cleve- 
land iron produced in the Cleveland district last year went 
into Connal’s. Such an increase as 515,000 tons in the 
year represents the make of over thirteen furnaces, and if makers 
had had 73 instead of 86 furnaces at work in 1905, they would have 
satisfied the demand of consumers and would not have played into 
the hands of the speculators. The revival of the manufactured 
iron and steel industries is indicated by the re-opening of idle 
works and mills which in the previous four years ran irregularly 
and have in the past half-year been employed to their fullest 
capacity. The increased dividends generally paid by public com- 
panies, and the favour with which the shares of industrial companies 
have come to be regarded by the investing public, afford good 
evidence of the trade revival. 

The pig iron trade,—In this district the present week, like the 
last, has seen a good deal of a holiday time, and very little busi- 
ness has been done, but a brisk period is looked for next week, 
and generally the second week of the year is a time of active buying. 
Prices are strong, and No. 3 Cleveland G.M.B. pig iron has realised 
54s. 9d. per ton, while No. 4 foundry is up to 52s. 9d., No. 4 forge 
to 52s., mottled to 51s, 6d., and white to 51s. Makers of East 
Coast hematite pig iron have kept the price of mixed numbers at 
70s. 6d. per ton, and that of No. 4 at 65s, for early delivery. 
Makers of hematite pig iron are hardly producing enough to satisfy 
the needs of consumers, and they cannot well increase the produc- 
tion, as ore is becoming rather difficult to get, and the mineowners 
in Spain are disposed to run up the prices to prohibitive figures. 
Of Cleveland iron too much continues to be made, and there is 
reason to believe that the stock will increase until the advent of 
the spring shipping season in March. The question is, will the 
London speculators, who are said to control the bulk of the stock of 
Cleveland warrant iron, get tired of holding it. Much depends on 
the character of the reports from America. It is urged on behalf | 
of those who have the stock of iron, that the 707,000 tons in 
Connal’s cannot be looked upon as a large quantity, for it really 
represents the stock of the world. No other district at home or 
abroad has any stock worth mentioning, and when it is taken into 
account that the world’s production of pig iron is about 48 million 
tons, a stock of three-quarters of a million tons is not large. That | 
seems to give confidence to the holders, who look for 1906 being an 
even better period than 1905 was. 

Production of iron in 1905.—The Cleveland mineowners raised 
more ironstone in 1905 than in any year since 1883, the quantity 
being estimated at over 6,000,000 tons, against 5,726,976 tons in 
1904, that being 42 per cent. of all the ironstone obtained from the 
mines in the United Kingdom. The minimum output in the last 
quarter of the century was 4,625,530 tons in 1893. | The import of 
foreign iron ore into the North of England was last year by far the 
largest on record, and more would have been bought if it could 
have been got at reasonable prices. The quantity imported into 
the Tees was 1,760,294 tons, against 1,341,195 tons in 1904, and the 
price of rubio ore varied between 14s. 9d. at the commencement of | 
the year and 20s, 6d. at the end, whereas in 1904 the price fluctuated | 
between 13s. 3d.—the lowest on record—and 15s. 6d. The price is | 
not much short of the best on record in recent years, which was 
21s, 6d. in July, 1900. The number of blast furnaces in operation 
was increased to 86, or 10 more than at the close of the previous | 
year, and the output is estimated at 3,300,000 tons—the largest on | 














| last year, showing an increase of 922 tons. 
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record—as compared with 3,123,915 tons in 1904; of this one-third 
was hematite, spiegel, and other special pigs, and two-thirds ordi- 
nary Cleveland and basic iron, the hematite, &., made from imported 
ores, and the ordinary Cleveland and basic from Cleveland ironstone. 
The average make of furnaces producing Cleveland iron has been in- 
creased t0750 tons per week, buta few years ago560 tons was morelike 
the quantity. The output of manufactured iron and steel in 1904 was 
over 80,000 tons. The production of steel of all kinds in the 
North-East of England is estimated at 1,400,000 tons, out of a total 
for the whole country of 5,250,000 tons, In 1904 the production 
was 1,229,282 tons, out of a total of 5,026,879 tons, of which only 
26 per cent. was basic steel. 

Stocks of iron.—The increase in the stock of pig iron in Connal’s 
stores on Teesside was by far the most rapid that was ever known, 
more than 43,000 tons of Cleveland pig iron being added to it each 
month on the average, or 515,515 tons in the whole year. Never 
before has Connal’s held more than 179,000 tons of Cleveland iron, 
and a year and a-half ago they had no more than 78,000 tons. The 
increase, which was 38,700 tons last month, is still going on, and 
the greater the stock the more is the market for Cleveland pig iron 
put into the hands of the speculators, who, in fact, practically do 
the fixing of the prices, and as long as they keep buying the 
warrants that are being made the producers will continue sending 
iron into store. Nearly all that is in the public stores is of No, 3 
quality—649,290 tons out of .the 707,342 tons. But prior to 
January Ist, 1905, no other quality of Cleveland pig iron was taken 
in by Connal’s, and it was the inauguration of the dealings in what is 
termed ‘‘ standard ” iron at that date which led to other qualities 
being sent into the public stores, This facilitates the operations 
of the iron “ ring.,’ 

Iron and steel exports.—The shipments of pig iron from the district 
were much better for December than was expected ; they reached 
91,923 tons, and only in two Decembers has there been a larger 
shipment—in 1902 with 111,842 tons and in 1896 with 93,636 tons. 
The December average for the last ten years has been 80,000 tons, 
so that last month’s was 15 per cent. above that. But, taking the 
whole year 1905, the exports*of pig iron—990,719 tons—were the 
smallest that has been recorded since 1893, and last year was the 
first since 1895 that less than a million tons was shipped. To most 
continental countries the decline was considerable. Germany had 
152,603 tons, against 162,046 tons in 1904 and 549,120 tons in 1900. 
Italy received 75,837 tons, against 86,136 tons in 1904; Norway 
and Sweden 57,697 tons, against 72,214 tons; and France 
26,954 tons, against 43,756 tons. But America took 52,716 tons, 
against only 3150 tons in 1904, and Japan 43,888 tons, against 
14,330 tons, and double the quantity ever received in any previous 
year, the increase having come with the termination of the Russo- 
Japanese War in June. The exports of steel from Cleveland in 
1905 reached 325,255 tons, against 309,193 tons in 1904; and of 
manufactured iron 174,421 tons, against 151,535 tons in 1904; this 
manufactured iron including also all the cast iron goods, such as 
chairs, pipes, &c. The total was thus 499,676 tons last year, 
against 460,728 tons in 1904. 

Wages in 1905,—All the men engaged in the iron and allied 
trades had their wages either advanced, or advances were promised 
to them to take effect early this year. The Cleveland ironstone 
miners received 24 per cent. advance ; the blast furnacemen in the 
North-East of England 4} per cent.; at the finished ironworks 
wages were as at the end of 1904; steel millmen no change, but 
advance took effect January Ist, 1906 ; steel smelters, 1} per cent. 
advance ; shipbuilders, reduced 5 per cent. January, 1905, but will 
receive 5 per cent. advance early in March, 1906 ; at engineering 
establishments no change, but 5 per cent. will be given early in 
February, 1906. 

Shipbuilding and engineering.—Notwithstanding the holidays, 
further inquiries are reported for new steamers ; but shipowners 
may have some difficulty in placing orders, for the builders are so 
well situated mostly for the whole year, and some for well into 
1907 as well. The work turned out last year at both the shipyards 
and engineering establishments exceeded that of any previous year. 
Shipowners at present must pay at least 20 per cent. more for a 
new steamer than if she had been ordered a year ago. But steel 
ship plates are up 30s. and steel angles 27s. 6d., and labour will be 
more costly within a month. There is much less competition in 
the steel trade than has been the case for years, partly because of 
the arrangement entered into by the Scotch and North of England 
manufacturers last spring that they should not invade each other's 
districts to secure orders. Some of the steel makers are so full of 
work now that they are refusing some of the orders offered to 
them. 

Coal and coke.—The year opens well for the colliery people ; 
orders are expected to be given out more freely after this week is 
over, and the contracts already placed are at prices 6d. to 1s. per 
ton better than ruled for similar contracts last year. Best Durham 
gas coal, which recently could be bought at 8s. 6d. per ton, f.o.b., 
is now quoted at 9s. 6d., and that is the figure for best steam coals. 
Coking coal has gone up to 9s. 6d., and coking smalls to 9s. Coke 
is tending upwards in price, as the stocks have disappeared, and 
competition is less keen than it was at any time last year. In 
January last year medium coke was obtainable at 14s. 9d. per ton, 
delivered at the Middlesbrough furnaces; now not less than 
17s. 6d. per ton will be accepted. From May last to December the 
price never moved from 15s. 6d., though pig iron prices rose— 
Cleveland pigs, 8s., and hematite 17s, 6d. Certainly the position 
of coke manufacturers has much improved within the last month. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE is very little to report this week with reference to the 
iron and steel trades, owing to the fact that business is suspended 
for the New Year holidays, and in very few cases will there be a 
resumption of work before next week. 

Pig tvou.—The pig iron market was closed from Friday last 
week until Wednesday this week. The tone has been compara- 
tively firm, but there has not been much doing. The immediate 
future of the market will, it is expected, depend largely upon the 
extent of the requirements of consumers rather than on speculative 
intluences, The prospects in the iron and steel trades are such 
that a large amount of raw iron is certain to be required. The 
prices of Scotch makers’ iron show little or no alteration. G.M.B., 
No, 1, is quoted Glasgow, 62s.; No, 3, 59s, 6d.; Carnbroe, No. 1, 
65s.; No. 3, 62s.; Clyde and Calder, Nos. 1, 67s. 6d.; Nos. 3, 62s. 6d-; 
Gartsherrie, No. 1, 68s.; No, 3, 63s.; Summerlee and Langloan, 
No. 1, 70s.; No. 3, 65s.; Coltness, No. 1, 76s.; No. 3, 66s.; Glen- 
garnock at Ardrossan, No. 1, 68s.; No. 3, 63s.; Eglinton at 
Ardossan or Troon, No, 1, 62s. 6d.; No, 3, 60s.; Dalmellington at 
Ayr, No. 1, 65s.; No. 3, 60s.; Shotts at Leith, No. 1, 67s. 6d.; No. 3, 
62s. 6d.; Carron at Grangemouth, No. 1, 70s., No. 3, 65s. per ton. 
The shipments of pig iron from Scottish ports in the past week 
amounted to 7598 tons, compared with 6676 in the same week of 
The total shipments 
for the year have been 296,564 tons, against 274,594 in 1904 
making an increase of 21,970 tons. The arrivals of Middlesbrough 
pigs at Grangemouth were 8295 tons, being 19 tons less than in the 
corresponding week. The aggregate imports for the year are 
492,601 tons, being 3012 tons more than in 1904. 
wKinished iron and steel.—There has been very little doing in 
finished iron and steel, owing to the holidays. Reports of the state 
of trade during the past year are now being made up, and, so far 
as these have transpired, they are of a satisfactory nature. The 
last three or four months of the year were specially satisfactory as 
to the amount of business done. |The steelmakers have large 
orders on hand, with a good amount of work yet to come forward. 
Makers of malleable iron have not so much work on their books, 
having got their engagements pretty well carried out up to the 
end of the year ; but the outlook is regarded as promising. There 
is so much general enterprise on hand that a large amount of iron 
is sure to be required, 








Trade prospects.—The prospects of the foundry trade are en- 
couraging and business will be brisk in most of the engineering 
branches. The boilermakers are getting very busy. There are a 
developments proceeding in motor engineeri The works in 
Glasgow and neighbourhood are being largely extended, and the 
New Year will see a very extensive trade in motor cars. 

Shipluilding.—The output of new shipping on the Clyde during 
1905 has amounted to 539,850 tons, compared with 417,870 in the 
preceding year. The quantity launched on the Forth has been 
19,918 tons against 11,219, on the Tay 25,411 tons against 10,415, 
and on the Dee 9753 tons against 8731. The aggregate output of 
shipping in Scotland for the year embraces 412 vessels and 587,932 
tons, compared with 399 vessels and 448,235 tons in 1904. The 


indicated horse-power of the engines constructed amounts. to 
566,097, compared with 462,140 in the preceding year. It is 


estimated that at the present time there is at least 600,000 tons of 
shipping on hand in Clyde works. 

Coal.—The coal trade has been quiet owing to the holidays, but 
the prospects are encouraging. The total shipments of coal from 
Scottish ports in the past year amount to 12,531,490 tons, compared 
with 11,829,680 in 1904. At present the market is firm. Steam 
coal is quoted f.o.b. at Glasgow, 8s. 9d., ell 8s. 6d. to 9s. 3d., splint 
9s. 6d. to 9s. 9d. per ton. 





WALES AND ADJOINING COUNTIES. 
(From our orn Correspondent.) 

South Wales railways.—As I have indicated of late, there is a 
prospect of a busy time in railway ventures, and much interest is 
centred upon a corner of Monmouthshire, jutting on the future 
New Rhondda—the Bargoed district-—and adjoining where the 
Powell Duffryn and Burnyeat Brown Companies hold possessien of 
a great tract of mineral property, a large portion of which is un- 
developed. The London and North-Western, Barry, Rhymney, 
and Brecon Railways are deeply interested in this coalfield, and a new 
line is to be promoted by Lord Tredegar and others, which will 
also connect. In a little time the public will have full details. 
The Great Western, which has benefited Wales largely by its 
shortening the London route, vid Patchway and Wotton Basset, is 
expected to complete its great undertaking at Goodwick Harbour 
in July, which will greatly aid. Last week the Great Western 
motor service was started at Cwmaman, Aberdare Valley. In the 
Neath district an extva line of the Great Western Railway near 
Pontardulais will relieve or lessen several heavy gradients, and 
materially facilitate traffic. Of the 14 miles of the 21 sought to be 
constructed this year by the London and North-Western, the 
principal section will be called the Caerphilly Railway, commenc- 
ing with the company’s Sirhowy Railway, Machen Upper, and 
terminating first at Rudry by a junction with the Rhymney, total 
length nearly eight miles. A further section of six miles five fur- 
longs will constitute a loop line to the company’s Sirhowy Railway 
by a junction at Bedwellty, and ending with the same railway in 
Machen Upper. Powers are sought to. raise £500,000, and to 
borrow on debenture stock £150,000. In the Llanelly district the 
Llanelly Light Railway has been promoted by the Lianelly and 
District Electric Lighting and Traction Company. Powers will be 
sought to raise £100,000 and to take over existing tramway. 

North of England and Welsh coal.—For many years North of 
England coalowners have regarded the preference shown for Welsh 
steam coal with disfavour, especially as, after the efforts made by 
Mr. H. H. Vivian, afterwards Lord Swansea, and Mr. Richard 
Fothergill, the Admiralty conceded certain exhaustive trials, which 
established the claim preferred for Welsh coal of being higher in 
carbon than its rivals. Aberaman—Powell Duffryn—for instance, 
90-94 per cent. Now it is publicly asserted that trials are being 
made with oil and North of England coal to produce a fuel tha® will 
surpass Welsh. Coalowners in Wales are not excited by the con- 
tention; but outsiders regard it with interest. In this scientific 
age, with the possibilities of electric power in front, thoughtful 
minds are disposed to wait, and not be too assertive. 

Steam coal demands.— The chief anxiety at present is whether, 
after the holiday season, the eva: trade will right itself or not. As 
usual on Monday, little business was done on ‘Change, Cardiff, and 
only ten cargoes of coal were despatched, with a total of 23,000 
tons. Newport sent away six cargoes foreign, with a total of 
18,250 tons, and seven cargoes coastwise ; Swansea, five cargoes of 
coal; Llanelly, three. These are small items, Authorities, how- 
ever, express themselves as quite satisfied with the outlook ; there 
is a degree of firmness about the trade, which is of late develop- 
ment, and prices are distinctly better. On Monday it was the 
current remark on ’Change at Cardiff that several collieries were 
well stemmed for the first two months of the year, and that some 
were quoting even an advance of 13s. for best steam. 

Welsh coal for Italy.—The Italian railways coal contracts and the 
Italian marine contracts are important; the former totalling 
300,000 tons, and the latter 100,000 tons. I have referred to the 
former before, tenders having to be in before January 10th. The 
conditions show the care now exercised ‘‘to pass the heat test of 
7800 calories, and not give more than 5 per cent. of ash or 
contain a greater quantity of small than 14.” During February 
deliveries are to be made to eight ports, named ; and from March 
to May, seven ports, named ; 35,000 tons for Tarranto alone. “On 
‘Change, Cardiff, mid-week, it was reported that twenty coal 
cargoes had been despatched Tuesday, with a total of 54,52U tons. 
This indicates steady improvement, and the market is now 
advancing, as much as 13s, 3d. being the quotation for best steam. 

ices may be taken as better by 3d. per ton. The latest quota- 
tions are as follows :—Best large steam, 13s. to 13s. 3d.; best 
seconds, 12s. 3d. to 12s. 9d.; seconds, 11s. 6d. to lls. 9d.; drys, 
lls. 3d. to lls. 9d.; best smalls, 9s. to 9s. 3d.; best ordinaries, 
8s, 6d. to 8s. 9d.; seconds, 8s. to 8s, 3d.; inferiors, 7s. 3d. to 7s. 6d. 
Monmouthshire semi-bituminous: Best, 12s. to 12s. 3d.; best 
ordinaries, lls. 6d.; seconds, 10s. 9d. to lls. 3d. House, 16s. to 
16s. 3d.; best ordinaries, 13s. 6d. to 15s.; seccnds, 10s. 6d. to 11s.; 
No. 3 Rhondda, 13s. 6d. to 13s. 9d.; brush, lls. 6d. to 11s. 9d.; 
No. 2 Rhondda, 10s. 6d. to 11s.; through, 9s. to 9s. 3d.; small, 
7s. 9d. to 8s. 3d. Patent fuel, 13s. 3d. to 13s. 6d. Coke, 16s. 6d. 
to 17s. for furnace ; 18s, 6d. to 22s. foundry. Pitwood, 18s. 3d. 
to 18s. 6d. 

Coal rates at Swansea.—A meeting was held at Swansea on 
Friday to consider the disparity between the coal rates at Swansea 
and at competitive ports, and it was decided to form a joint sub- 
committee of the Harbour Board and the Chamber of Commerce 
and investigate the matter. 

The anthracite coal trade.—Quite a satisfactory tone prevailed on 
"Change, Swansea, this week, with regard to the coal trade. 
Steam touched 13s.; No. 3 Rhondda, 13s. 6d. to 14s. Anthracite 
was firm, and it was reported that the trade was good and steady, 
stems well filled ; best malting is 19s.; seconds, 16s. to 17s.; big 
vein, 13s. to 13s. 6d.; red vein, 9s. to 9s. 6d.; cobbles, 17s.; nuts, 
17s. 6d. to 19s. 6d.; peas, 10s. 6d. to 11s.; rubbly culm, 4s. 3d. to 
4s, 6d.; duff, 3s, to 3s. 6d.; patent fuel, 11s. 6d. 

Trou and steel trade improcement.—The improvement, which has 
for some time shown itself, was practicaily indicated at a meeting 
of the Glamorganshire and Monmouthshire ironmasters at 
Abergavenny on Saturday, when it was decided to advance wages 
14 per cent. on and from January. The end of the month was the 
occasion for a goud deal of railway and sea traffic ; 1253 tons of 
steel bars came from Antwerp to Newport, 270 tons of rails 
from Workington to Newport. In the matter of dispatch, a 
large cargo of galvanised iron went to Liverpool ; two consignments 
of rails to Highbridge ; two of steel bars to Lydney ; and several 
cargoes of iron to Bristol. ron ore has come in freely, 1300 tons 
fron Passages, and 2950 from Bilbao for Blaenavon ; 5100 tons for 
Ebbw Vale. Ore is being imported also from Caen and pig iron 
from Barrow and Harrington. 

Tron, steel, and tin-plate.—A good deal of slackness prevailed at 
close of week, but business was reported generally this week as 
promising. Pig iron continues to advance, Bessemer is quoted at 
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72s., mixed numbers ; Middlesbrough, 54s. 6d.; Scotch, 58s. 6d.; 
Welsh, 72s. 6d.; Siemens bars, £5 5s. to £5 7s. 6d. mer, 
£5 3s. 6d. to £5 5s. Block tin, £161 10s.; lead, £17 17s. 6d. ; 
copper, £79 l5s.; silver, 30); per oz.; spelter, £29 2s. 6d. Tin- 
plate showing an upward ten ency. Tin-plate traders continue to 
comment strongly upon the action of the American tariff, which 
has caused the loss of important orders for Wales. It is contended 
on ‘Change, Swansea, that the principle of the American tariff is 
unjust, burdening importers, and giving a rebate of 99 per cent. on 
all their plate exported. Still 400 mills are at workin Wales, pro- 
ducing four million boxes per annum, and prospects are hopeful ; 
even Russian trade is shortly expected. Last week, though a 
semi-holiday, nearly 31,000 boxes were shipped and 52,259 received 
from works. Stocks are now 159,238 boxes. Bessemer primes I.C, 
20 by 14, 112 sheets, 108 Ib. are 13s. 3d. to 13s. 6d.; Siemens, 
13s. 6d. to 13s. 9d. Big sheets for galvanising, £10 lis. per ton ; 
roofing, £10 ; finished black plates, £10 5s. to £10 10s. 

The hauliers and the coal trade.—A better feeling has been shown 
amongst the men since the statement made at a prominent meeting, 
addressed by one of the principal leaders, who assured them that 
coalowners were very desirous of making a satisfactory arrange- 
ment. 

Non-untonists to he prevented from working. 
of anthracite miners, Swansea, on Saturday, permission was given 
to protest against the employment of non-unionists ; though, as a 
rule, coalowners share the opinions of outsiders that the workmen 
who contend strongly for liberty of opinion and action, should 
concede the same to their fellows. At Aberdare meetings the non- 
unionists have been denounced. 








Atamonthly meeting | 
| to some large buyers, but they will be able to accommodate them. 





NOTES FROM GERMANY. 
(From our own Corr espondent.) 

Tron andsteel in Silesia. 
little less life this week than previously, and very few sales have 
been effected, but at this time of the year a slight decrease in 
demand is nothing extraordinary, being due to the holidays, stock- 
taking, and repairing, &c. The New Year is likely to bring 
increasing activity in most departments. The coal market in 
Silesia continues in a healthy condition, demand for engine, as 
well as house coal, increasing rather than otherwise. The scarcity 


of wagons unfortunately continues, and prevents coalowners from | 
taking all the orders that are offered, as they are unable to supply | 


their customers within a reasonable time. Coke is likewise very 
tirm, and rather inclined to rise. 

Tron ore and pig iron,—From Rheinland-Westphalia, and from 
the Siegerland iron-producing districts, complaints continue to 
come in of a general scarcity in iron ore as well as in most sorts of 
crudeiron. The increasing activity at the blast furnace works, and 
a difficulty to obtain sufficient supplies in foreign ore, which the 
works in Westphalia used to take in pretty freely formerly, are the 
chief causes of the scarcity in Siegerland iron ore. The Union for 
the Sale of Siegerland Iron Ore, at a meeting held on the 28th of 
December, stated the general output of the ore mines belonging to 
the Union to have been for September, 150,287 t.; for October, 
155,506 t.; and for November, 166,075 t.; 
were 153,911 t.; in October, 159,319 t.; and in November, 165,695 t. 

Increased price of pig ivon.—Some time ago complaints were 
made regarding the prices for pig iron, which were in no propor- 
tion to those for iron ore, and now a further rise in the prices for 
the latter has compelled the Pig Iron Convention to raise the 
quotations for forge pig, basic, and Bessemer M. 6 p.t. for the 


second quarter in 1906, while foundry pig and hematite met with | 
Forge pig, accordingly, will stand | 
and basic on M. 67 p.t. for the period mentioned. | 
All the manufactured iron and steel trades are well occupied for | 


an advance of M. 5 p.t. only. 


on M. 65 p.t., 
the present, and quotations, generally, are improving. The Wire | 
Nail Convention resolved on a rise of M. 1 p.t. 


Output of iron and steel—According to an official statement | 


given by the Union of German Iron and Steelmasters the total 
production of pig iron in Germany, including Luxemburg, was, for 
November, 988,000 t., against 1,006,943 t. in October, 1905, and 
against 833,255 t. in November, 1904. Compared to the month 
before, production in November has decreased 19,000 t., but is still | 
much higher than in November, 1904. Output in the different 
sorts of iron was as follows :—Foundry pig, 169,500t., against | 
161,468 t.; Bessemer, 35,139 t., against 22,966 t.; basic, 636,323 t., | 
- 521,771 t.; mild steel and spiegeleisen, 68,699 t., against | 
60,497 t.; forge pig, 78,339 t., against 66,553 t. In all districts | 
a aid against previous months is noticeable, except in 
the Siegerland, where an increase of 5000 t. took place. 

Rhenish- Westphalian coal trade.—The accounts given by the Coal | 
Convention show the total deliveries of the said Convention to have 
been for November, 1905, 6,020,263 t., against 5,729,166 t. in the | 
same month the year before; from January to November, | 
60,264,252 t. have been delivered. Total output in November was | 
5,940,011 t., against 5,773,868 t. last year. Owing to a scarcity of 
coal for coke-making, which is caused by many pits having their 
own cokeries, several blast furnace works have been compelled to 
purchase coal in England at higher prices than they would have 
had to pay here. 

» The Austrian railway department.—The orders for wagons and 
locomotives which the Austrian Railway Minister promised a 
short time ago are soon to be placed, and employment at the 
different shops will be lively during the next few months. The 
requirements of the North Railws ay, which will have to be covered 
after it has been turned into a Government railway, are estimated 
on 2000 wagons. The raw and finished iron departments are fairly | 
well occupied, but no important business has been done, and the 
next few weeks are expected to be rather quiet, as the feeling all | 
round, though pretty healthy, is not enterprising. Export 
generally has been satisfactory. The coal trade in Austria- 
Hungary has also been in a fair condition during this week and 
the last, consumption exceeding output, the tone all round, there- 
fore, is very firm. Coke, too, has remained in lively and increasing 
demand, prices tending upwards. 

Austrian tron ‘mports.—A_ statement recently given regarding 
the foreign trade of Austria-Hungary during the first eleven | 
months of 1905 shows imports to have generally improved, the | 
rise being 2°2 million crowns for coal and coke, 1°3 million crowns 
for pig iron and ingots, 4°3 million crowns for raw copper, and 7°9 | 
million crowns for hardware, and machines and apparatuses. The | 
export trade shows a rise in coal and coke, and in peat, while 
export in iron shows a decrease. 

Finished ivon in Belginm.—There has been a fair business done | 
both in raw and in manufactured iron on the Belgian market, and 
quotations for the latter begin to move upwards, and are now in 
better proportion to those for raw material. Coal and coke sell 
freely, 5 pon remunerative prices. 

The French iron trade,—A strong tone in the French iron trade | 
has been felt during the past few weeks, and employment appears | 
to be increasing. Prices are likely to move further upwards. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 20th. 
ANOTHER buying movement has unexpectedly set in at a time 
when manufacturers of inaterial were calculating upon a little rest. 
The inquiries which are turning into orders come from steel plants, 
pipe works, plate and structural mills, and small and large 
foundries. The large steel works have contracted for considerable 
supplies of low phosphorus, standard Bessemer, and basic iron for 
delivery during the early months of the year. There is an active | 
demand for ferro, and sales have been made at 95 dols. duty paid. | 


~The iron and allied trades in Silesia show a | 


| of any abatement. 


| Western markets. 


deliveries in September | 


| exports for the month of December, 15,000 tons ; 


| and Mr. Harrison Ainsworth, of 197, 


| attractive 
| slips in good-sized type. 


| extending until April, 


| Whitaker’ s Almanac bound in morocco leather. 
| been added, giving the names of the officials of the Institutions of 
| Civil, Mechanical, and Electrical Engineers. 


| firm’s transformers are now in use. 

| Company, Limited, has produced a wall calendar which will appeal 
to lovers of sport. Advertising matter has been placed on the | 

as the first object of the | 


The Steel Corporation isin the market for large blocks of Bessemer 
iron, and it is understood that the orders will be placed at once. 
This company, usually so foresighted, has been caught napping, as 
it were, and is obliged to pay sharp advance for material. There 

is also a heavy demand for pipe iron, and a contract for 30,000 tons 
for this city willbe placed on Friday December 22nd, 1905, 
Additional inquiries for pipe iron amounting to 15,000 tons will 
soon shape up in contracts. 

The capacity of quite a number of our miles is being increased. 
The new structural mill at South Chicago is producing at the rate 
of 200,000 tons annually. In the Pittsburgh district extensive 
enlargements are being made. Inquiries are in hand for material 
for bridges and rails, which foot up about 250,000 tons. Contracts 
have been placed within four days for 75,000 tons, the largest 
order being placed by the Erie road. Contracts have been 


| placed for 50,400 tons of fabricated steel for railway bridges, and 
| a number of additional contracts will be placed probably next week 


for structural material, which will be wanted not later than the 
opening of spring. Importations are being made of structural iron 
and steel from Antwerp, which the buyers could not wait for at 
home mills. It is probable that during the first three months of 
the year European markets will be called upon to help us out with 
prompt deliveries, as the mills are now unable to give assurances 


Copper is still moving upward under unusual conditions. Large 
re-sales of copper held in China for export to Europe constitute a 
feature. Domestic sales have beeen restricted to small lots. The 
total sales for the past week were 3940 tons, and for the first four- 
teen days of the month 8499 tons. A large sale of copper amount- 
ing to 2,300,000 tons has been made at 18#cents per pound. Lead 
has been excited, and higher closing at 6} cents for spot, and 5-95 
for January delivery. Refined spelter has also advanced, spot lots 


| being 6-65; a lot of 300 tons has just sold at St. Louis at 6-45, 


which was followed by a bid of 6-474. One sale of 200 tons is 


| reported at 6-40, 


New York, December 27th, 1905. 





The extraordinary activity in iron and steel which has been 
reported for months past still continues, and there is no evidence 


demand, particularly rails, structural material, and plates. There 
are urgent inquiries this week for bridge material which, it is 
stated, aggregates somewhere in the neighbourhood of 100,000 
tons. Besides these heavy orders, 
market for large supplies of plate, and it is stated on good authority 
that not much of this business will be accepted at the present time 
for well-known reasons. 
crowded with work, and there is much business that is held back 
simply because it cannot be placed. 
out for forge iron during the past week, both in Eastern and 
Buyers of foundry and basic iron are still heard 
from, and large orders have been placed for basic at 17°50 dols. at 
furnaces. 
second quarter of the year. Negotiations have been started for 
deliveries during the third and fourth quarters of the year, and 


some very good authorities here assured us to-day that there would | 


be a large volume of business placed in January for delivery during 
the last half of the year. 
market for malleable iron. 

The railroad equipment manufacturers are also heavy buyers, 
some of them having accepted large orders from railroads for equip- 
ment, deliveries on which will begin about April Ist. 
in this city for pipe iron brought out contrac-s for 8000 tons of the 
30,000 tons of pipe which will be wanted to perfect the fire service. 
Eastern gas companies are also in the market for large quantities 
of pipe, and these contracts will be placed just as soon as it is 
possible to make satisfactory arrangements. 

A new method of manufacturing steel is to be introduced in the 
Bethlehem Steel Works, and 12,000,000 dols. is to be provided by 
the sale of bonds in order to make extensive equipments. It will 


| take about eighteen months to make the projected improvements, 


and when done, the working force, which is now 11,000 men, will 
be increased to 22,000 men. This corpo-ation will then engage in 
a general business, making armour plate, gun-carriages, ordnance 


equipment, structural steel, steel for cars, and for all manner of | 


purposes where large work is a requirement. 

The copper market is attracting a good deal of attention. Total 
exports of copper 
from all ports up to December Ist, for year, 221,705 tons. Exports 
during the past year to China on speculative account was 40,000 
tons, one-half of which has recently been sold to Europe. There 
has been a relaxation of local demand, and copper for export has 
declined 4 cent. 





ALMANACS, CALENDARS, Ke. 


MERRYWEATHER have produced a wall calendar which 
It is of the monthly block pattern, 
en is ornamented by coloured illustrations os a steam tire-engine 


MEssrs. 
is both artistic and appropriate. 


and a fire float. Messrs. G. S. Brown and Co., 9, Bell-yard, Temple 
Bar; R. Y. Pickering and Co., Limited, Wishaw, near Glasgow ; 

the Consolidated Pneumatic Tool Company, Limited, Westminster ; 
The Grove, Hammersmith, 
have also sent us wall calendars, which they are distributing 
amongst their friends. Messrs. Eason and Son, Limited, Dublin, 
are publishing several types of annuals, including the ‘‘ Every 
Hour ” diary, a cabinet scribbling diary, and others intended for 
pocket use. A special feature of the diaries is the system of index- 
ing, which is of more than ordinary utility. More than average 
taste is displayed in the wall calendar received from the Brush 
Electrical Engineering Company, Limited. In this 
large coloured plate of the works at Loughborough forms the most 
feature of the whole. The dates are given on separate 
The Palatine Engineering Company, 

Limited, Liverpool, sends us a wall calendar, with monthly tear-off 


| slips, and a map showing the coal districts in the United Kingdom. 


Messrs. Shand, Mason and Co. have issued a wall sheet, with dates 
1907. Illustrations are given of various 
patterns of fire-engines and pumps. The Locomotive Publishing 
Company, Limited, Amen-corner, Paternoster-row, has hit upon a 
departure in the shape of the ‘‘ Locomotive Engineers’ Pocket-book 
and Diary,” which contains a large amount of information useful for 
railway men, and has a directory of British and Colonial locomotive 
Pee aR, diagrams showing the tractive power of locomo- 
tives, &c. &c. essrs. Urquhart, Lindsay and Co., of Dundee, 
have sent us a neat little pocket note-book and diary in a celluloid 
case. In the wall calendar which the Hunslet Engine Company, 


| Limited, has issued an effective yet unobtrusive design has been 


interwoven with the advertising matter, and the whole card is 
tinished with washable gelatine, which can be cleaned, when 
necessary, by means of a sponge. We have further to acknow- 
ledge the receipt of wall calendars from Messrs. H. Wilcox 


| and Co., Limited, Manchester, and the Trent Nav igation Company. 


We have received from the British Electric Transformer Company, 
Limited, of Hayes, Middlesex, a copy of the 1906 issue of 
A few pages have 


A map of the world 
to show the countries in which the 
The Birmingham Engineering 


is also included, so shaded as 


back only, instead of on the front, 
calendar is to be useful, the second ornamental. It is hoped by 
striking a new note to provide as effective an advertisement as 
could be done by covering the back only with a notice of the 
firm’s manufactures. We have received from Messrs. G. 8. 
Brown and Co., Limited, stationers, of 9, Bell-yard, Temple Bar, 


All furnace and mill products are in urgent | 


the car builders are in the | D é 
| past been carried on by Messrs. Boult, Wade, Dunbar Kilburn, and 
| John Tennant, as chartered patent agents, has been dissolved Ly 


All branches of the steel industry are | 
| Boult, 


A heavy demand has broken | 


Some of this material is not to be delivered until the | 


Nearly all the larger foundries are in the | 
| upon-Tyne. 


Requirements | 


| mutual consent 


| Thos. Leigh Matthews, a nephew of Mr. Wm. Matthews ; 


instance, a | 


| manufacture the turbines and condensers themselves. 








an artistic calendar for 1906, which is of a convenient size. 
Holidays and festivals for 1906 and postal information are also 
printed on the calendar. 





PERSONAL AND BUSINESS ANNOUNCEMENTS 


Mr. JOHN WADsWoRTH has been elected general secretary of 
the Yorkshire Miners’ Association, in succession’ to the late Mr. W. 
Parrott. 

THRUSH, steam trawler ; built by Earle’s Shipbuilding and Engi- 
neering Company ; to the order of Messrs. Moodys and Kelly ; 
dimensions, 130tt., 22ft. 3in. by 12ft. 10in.; engines, triple- 
expansion, 12#in., 28in., and 36m. by 24in., pressure 180 tb.; 
launch, December 21st. 

Mr. W. B, BURDEKIN has resigned the secretaryship of 
William Jessop and Sons, Limited, Brightside, Sheffield, and the 
directors have invited him to take a seat on the board. Mr. Cedric 
Howell, who has been the company’s accountant for a number of 
years, has been appointed secretary. 

J. BEARDSHAW AND Son, Limited, are removing 
Cannon-street, to 181, Bridgehouse, Victoria-street, E.C., 
Blackfriars District Railway Station. All written communications 
should be addressed to Baltic Steel Works, Sheffield to ensure 
prompt attention. 

PRITCHETTS AND GOLD, Limited, of Feltham, Middlesex, inform 
us that they have taken offices at 20, Victoria-street, S.W., and 
that on and after January 8th, 1906, all communications respecting 
prices and quotations, and all orders, should be addressed tv 
London and not to Feltham as heretofore, Correspondence re the 
dispatch of goods and execution of orders should be addressed to 
Feltham. 

Mr. MarsHALL H. Bennert, A.M.I.M.E., A.M.LE.E., has 
resigned his position with the British Thomson-Houston Company, 
Limited, and as soon as possible will enter into partnership witu 
Thomas L. Scott and Co., contracting engineers, of 3, London- 
wall-buildings, E.C. It will be remembered that Mr. ‘I. Laidlaw 
Scott was until recently engineering director of Macartney, 
McElroy and Co., Limited. 

WE are informed that the partnership which has for some years 


from 118, 
close to 


mutual consent, as from 3lst December, 1905. Messrs Alfred J. 
Harold Wade, and Wm. Jno, ‘Tennant will continue tu 
practice in partnership at 111 and 112, Hatton-garden, E.C., under 
the style of Boult, Wade, and Tennant. Mr. B. E. Dunbas 


} Kilburn will carry on practice in his own name at Chancery-lane 


Station Chambers, High Holborn, London, W.C. 

Messrs. SANDEMAN AND MOoncRIEFF, late of 1, St. Nicholas’- 
buildings, Newcastle-upon-Tyne, inform us that the partnership 
which has existed between them for fourteen years terminated (a 
the 31st ult. by mutual consent. These gentlemen will now carry 
on practice independently, Mr. Sandeman at the same address and 
Mr. Moncrieff at Consett-chambers, Pilgrim-street, Neweast! - 
The original practice has, as far as possible, bee. 
divided to suit the convemence of those clients with whom eaci 
partner has been individually connected. 

Messrs. CooprE, SON AND MATTHEWS that the 


inform us 


| partnership which has for so many years existed between Mr. Johu 


VUharles Coode and Mr. William Matthews has been determined t y 
as from 3lst December. Mr. Wm. Matthews 
has taken into partnership Mr. Maurice Fitz-Gerald Wilson, late 


| Superintending Engineer of the Admiralty Harbour Works, Dover ; 


C, Coode ; and Mr. 
and tne 
on business under the style cr 
Westminster, as 


Mr. Arthur Trevenen Coode, a son of Mr. J. 
new firm will continue to carry 
Coode, Son, and Matthews, at ¥, Victoria-street, 
heretofore. 

We learn that Mr. W. C. Acfield has been appointe:l 
signal superintendent of the Midland Railway, in succession to 
Mr. T. Woodward, and will commence his duties on February Ist. 
Mr. Acfield was formerly with the firm of Saxby and Farmer, 
Limited, but latterly in the employment of the Brighton and 
South-Coast Railway Company. 


A NEW are lamp has been placed on the market, which 
can be used on a three-phase 25-period circuit, without the 
expense and loss of converting the alternating to continuous 
eurrent, says Klectrics, The pulsation, due to the low periodicity, 
is unnoticeable, unless the os is actually stared at. For open 
spaces the light has proved entirely satisfactory, while indoor 
lighting may be done by using an inverted type of lamp. 

THE [RON AND STEEL INSTITUTE.—It was expected that the 
expenses of the Iron and Steel Institute meetings in Sheffield last 
September would be met by a call of about 5U per cent. of the 
amount of the guarantees. The estimate has worked out approxi 
mately correct, a call of 10s. 10d. in the pound on the surns 
guaranteed having paid all expenses and left a small balance, 
which the Reception Committee have decided to dispose of as 
a donation to tne funds of the Royal Metal Trades’ Pension 
Society. 

New Licut RaiLway IN DERBYSHIRE.—-The order made by the 
Light Railway Commissioners, and modified and confirmed by the 
Board of Trade, authorising the construction of a light railway 
from Hope Station, on the Midland Railway Companys Dore and 
Chinley branch, to Bradwell and Chapeltown, was issued on the 
15th inst. The line is to be 2 miles 7 furlongs and 4°50 chains 
in length, and constructed on a gauge of 4ft. 84in., the motive 
power being steam, electricity, or such other power as the Board 
of Trade may approve. The speed is not to be more than 25 miles 
an hour, and at certain points 10 miles an hour. If the railway is 
not completed within tive years, or such extended time as the 
Board of Trade may approve, the power granted to the company 
will lapse, except as to the part then completed. 

ContRActs.—An important trial order has been placed with tle 
Brush Electrical Engineering Company, Limited, by the Buenos 
Ayres and Pacific Railway, for a number of steel wagons to the 
designs and under the patents of the Sheffield-Twinberrow Steel 
Car Company, Newcastie-on-Tyne. There are two types; one con- 
sisting of a number of high-sided goods wagons of 40 tons capacity 
the tare weight being 13} tons. The otner type consists of a 
nuinber of covered cars, each of from 42 to 45 tons capacity, for 
the carriage of grain in bulk. The tare weight is 133 tons.—Tue 
Lancashire Dynamo and Motor Company, Limited, of Trafford 
-ark, Manchester, has recently secured the following contracts: 
Llanrindod Wells Electric Light and Power Company, one 
350-kilowatt generator for direct coupling to Howden engine ; 
Southport Corporation, one automatic, reversible, motor-driven 
booster—Turnbull and McLeod patent—and switchboard ; Ponty- 
pridd Corporation, per Tudor Accumulator Company, one automatic 
reversible booster, three-wire, for traction and lighting.—The 
Corporation of Glasgow have decided to install three further turbo 
generators of 3000 kilowatts each, and the complete contract, includ 
ing turbines, alternators—two of which are of Dick, Kerr and Co.'s 
make, whilst the third is to be of the Westinghouse Company's 
make—together with condensing plant—has been placed in the 
hands of Willans and Robinson, Limited, of Rugby, who will 
Two of 
these turbine sets are intended for installing in the St. Andrews 
ee Station, whilst the third will be installed in the Port Dundas 

tation 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D, ROOTS, M.I. Mech. BE. 


When an invention ia communicated from abroad the name and address of 
the Communicator is printed in itatics. 

When the abridgment is not Ulustrated the Specileation is without drawen 

Copies of Specitications may be obtained at the Patent-Ofpice Sale Branch, 
Southampton-buildings, Chancery-lane, London, WLC, at 8d. each, 

The first date given is the date of application; the second date at the end of 
the abvidquent is the date of the advertisement af the acceptance of the complese 
apecifleation, 








Any person may on oy of the grounds mentioned in the Acts, within tro 
months af the date Yieen at the end of the abridquent, give notice at the 
Patent-Oftice of opposition to the grant of a Patent, 


STEAM ENGINES AND BOILERS. 


18,791. August 31st, 1904.—-IMPROVEMENTS IN THE CONSTRUCTION 
OF STEAM GENERATORS, James Blake, Sycamore-road, Lin- 
thorpe, Middlesbrough-on-Teer. : ; 

This invention relates to water-tube boilers, and effects improve- 
ments in the type wherein upper and lower chambers are connected 
by means of water-tubes. Such water-tubes in this type of genera- 
tor are usually of considerable length and closely grouped in order 
t> obtain a large amount of heating surface and consequent efficiency 
in an economical manner. It is therefore important that suitable 
provision be made for the collection and removal of deposit, as well 
as for access to and separate removal of each individual tube. By 
these improvements the advantages of a main collector of deposit 
below the tubes are combined with an easy means of withdrawing 
each tube and affixing others without entering the furnace chamber 
or resorting to the employment of manholes in an undesirable 





track. The whole of the shuttle, flexible connecting ribbon and 
pulley are in electrical communication with the tramcar motor.— 
December 6th, 1905, 


ROAD MOTOR VEHICLES. 





4270. March 1st, 1905.—IMPROVEMENTS IN ELASTIC WHEELS NOT 
LIABLE TO SIDE-SLIP AND APPLICABLE TO Motor Cars, 


Motor CYCLES, AND OTHER VEHICLES, Gaston Floquet, 42, Rue 
de Toquecille, Paris. 

In this invention each spring bears freely at one of its ends 
azainst a fixed point of the outer rim, while its other end is sus- 
ceptible of a certain displacement along the periphery of the inner 
rim, limited, however, by a stop on the rim. There are several 
series of circularly-arranged blade springs, three, for example, in 
the width of the rim, which are arranged parallel, and comprise 
each the same number of springs ; the springs in one series are all 
inclined in the same direction, and the springs of the adjoining 
series are inclined in the opposite direction, so that a kind of 
elastic lattice is formed between the two rims. There are two 
figures. Fig. 1 isa part side elevation of the wheel. The inner 
rim a may be of wand and united to the nave by means of wooden 
spokes; ‘it is encircled by a metallic hoop 4, which is provided 
with lugs /¢. This hoop b has outer flanges which form guides for 
the blade springs that are kept in place by small cross pins f, 
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Fig.I. 


manner. There are fourteen figures. 
a part of the boiler, showing one of the headers in section. A is 
the main water drum from which the generating tubes B extend 
vertically upwards in stacks or clusters, each stack or cluster 
extending into its own header C above. These headers, which. for 
well-known reasons are preferably cylindrical, are of the usual 
construction, D is a circulating pipe connecting the headers C as 
forming one section, with the water drum A. If other sections 
are to be connected branch pipes D', D2 are provided. In this 


construction the deposit from the whole of the generating tubes B | 
and circulating tubes D is received into the water drum A, from | : : 
| sents the hollow steering shaft or post, mounted at its lower end in 


In 


which such deposit can be easily removed in the usual way. 


conjunction with this important advantage any tube amongst the | 


whole series of stacks or clusters can be separately withdrawn 
through its header without disturbing any other tubes,— ees w/e 
6th, 1905 


RAILWAYS AND TRAMWAYS. 


28,175. December 23rd, 1904.--IMPROVEMENTS IN AND RELATING 
TO ELeetric TRAMWAYS AND RaILWays, Frederick W. Baynes, 

51, Elmside, Exeter. ; 
This invention relates to an improved system of electric tramway 
and railway traction with the main object of dispensing with the 
necessity of suspending the trolley wires directly over the rail 


track ; also with the object of doing away with the span wires | 


usually employed in electric tramway systems. The trolley wires 
are suspended on short insulating brackets forming part of the 
standards or poles in such a way that the lines or trolley wires are 
held approximately directly over their supporting poles or 
standards, In the case of a double rail track, two trolley or line 
wires would be employed, arranged vertically one above the other ; 
the lower wire being used to convey the current for cars going in 
one direction, and the upper wire for cars travelling in the opposite 
direction. Running freely along the trolley wires is a shuttle or 
current collector, consisting of one or more deeply grooved wheels 
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or rollers pivoted upon a frame or casting, the whole being in 
metallic and electrical connection with the one end of a flexible 
cord, whose opposite end passes around and is wound upon a 
deeply grooved pulley or roller pivoted on to the top of a mast or 
pillar which slides into or is socketed in a standard affixed to the 
top of a tramear, and being in electrical communication with the 
motors which propel the tram. There are fourteen figures. Fig. 1 
is a diagram showing how the two trams on an up-and-down track 
pass each other. A-.and A! represent the up-and-down trams with 


their standards } and 61, the shuttle B being connected by flexible 
ecnducting ribbon d to the pulley C. Within the pulley C a hollow 
place is provided for the reception of a comparatively long spiral 
‘pring for the purpose of winding up any slack in ribbon d, as also 

let out sufficient ribbon when the tramear shunts on to the outer 


Fig. 1 is a side elevation of | 


| lock nut. 


| 
| 
| 








| whereby any and all wear on the actuating parts may be taken up, 
| and thus prevent any lost motion between the steering shaft and 





which pass through the_lugs ¢, and may also be_fixed=by the screw 
bolts «. The outer rim g is composed of a thick hoop / of leather, 
upon which is mounted a rubber hoop 7, and upon that again a 
hoop j of leather thinner than the hoop 4. These three thick- 
nesses of hoop materials are fixed together on the periphery by 
means of screw bolts /, which also serve to fix the chair plates that 
receive one of the ends of the blade’ springs. Upon the hoop) is 
fixed a narrower leather hoop /, the two hoops being united by 
rivets m with projecting heads, forming an anti-side-slipping 
device ; the rubber band / keeps the hoop / fram contact with the 
| heads of the rivets. Upon the hoop’ are arranged equi-distant 
| metallic plates « fixed by bolts /. These plates are cast with 
| chairs, wherein the lower ends of the springs rest, and which have 
clips o to keep the springs from vertical displacement, and lugs p 
| to keep them from lateral displacement. The curved springs 4 








by the screw and nut throw the lever 18 in one direction or the 
other. The steering link is connected to the end of the lever 18.— 
December 6th, 1905, 


WIRELESS TELEGRAPHY, 


28,827. December 29th, 1904.—IMPROVEMENTS IN OR CONNECTED 
WITH BOLOMETERS AND SPACE TELEGRAPHY, John S. Stone, of 
‘ambridge, County of Middlesex, State of Massachusetts, U.S.A .— 

Date under International Convention, February Vbth, 1904. 

This invention relates to space or wireless telegraphy by electro- 
magnetic waves in the form of electro-radiant energy, and it 
relates more particularly to electro-receptive or electric translating 
devices adapted to utilise in their operation the dissipative energy 


of the electrical oscillations or oscillatory electric currents 
developed by electro-magnetic waves in the circuits in which 
such devices are included. Electro-receptive devices of such 


character have long been known for detecting and measuring the 
energy of electro-magnetic waves, and they are generally known 
as “ bolometers.” There are three figures. Fig. 3 represents the 
completed bolometer and its accessory apparatus, connected in a 
space telegraph-receiving system. W isa short length of wire, 
known as ‘‘ Wollaston” wire, greatly magnified. In consists in 
encasing a fine platinum wire in silver, reducing the composite wire 
so formed, and then dissolving away the silver casing with warm 
nitrous acid. In this way wire of diameter as small as one fifty- 
thousandth of an inch is produced. H is a frame supporting an 


ey 
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iron thimble 3!, or other vessel of a material not soluble in mereury 
containing mercury or an alloy or amalgam thereof 3 ; 9 is a screw 
threaded into the thimble 3!, whereby the level of the mercury in 
the thimble may be elevated or depressed; 10 is a flat spring 
rigidly attached to the frame H at the point 11, and bearing 
upwardly at its extreme end upon the flange of a micrometer 
screw 12, threading into the base H!, whereby the spring 10 may 
be depressed or elevated without lost motion ; 6 is a glass tube 
rigidly attached to the spring 10, and containing a length of 
Wollaston wire W in its silver jacket ; 7 is a stopper, by which the 
Wollaston wire is sealed into the upper end of the tube. The tube 
6 is desirable to protect the bolometer wire from terrestrial vibra- 
tion ; 8,8 are conductors by which the bolometer fine wire or strip 





and 4* simply have their bearings in the chairs, and can oscillate 

| as if they were hinged. Their upper part comes between the hoop 
4 and the cross pins f, and the movement of their inrer ends is 
limited by the stops 7 on the hoop 4.— December 6th, 19C5, 


16,728. August 17th, 1905.-IMPROVEMENTS IN STEERING MECHAN- 
ISM FOR AUTOMOBILES, Charles O. Barnes, of Oswego, New York 
State, USA. 

This invention relates to an improvement in steering mechanism 
for automobiles, the object being to provide improved means 


the mechanism connecting the front wheels of the vehicle. There 
are four figures. Fig. 2 is a section of the mechanism; 1 repre- 


the two-part casing 2, and carrying the screw 3, the latter being 
secured to the steering post by a suitable key. The screw 3 is 
located wholly within the casing, and bears at its lower end on the 
externally threaded collar, which latter is screwed into the lower 
end of the casing 2 and is locked against turning movement by a 
By this construction all end wear of the screw 3 can be 
taken up and the screw restrained from any endwise movement. 
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In the casing and surrounding and engaging the screw 3 is the two- 
part nut 7. This nut is divided longitudinally into half-sections, 
each of which is provided with threads fitting the threads on the 
screw. The half-sections form a complete sectional nut, which is 
held together by the flat bands. one of which is secured to one 
section of the nuts by rivets, and the other band to the other section. 
Fach band is thus secured to one section, and loosely engages the 
adjacent end of the other section, and while they hold the sections 
solidly against the screw the sections are free to move longitudinally 
a limited distance. Each section of the nut is provided with a 
laterally projecting integral trunnion with a peripheral groove. 
These trunnions 10 and 11 are oppeeite each other midway the 
meeting edges of the two sections, but in different horizontal planes, 
the upper trunnion 10 being engaged at its under side by the arm 
12 on the shaft 13, and the lower trunnion 11 engaged on its upper 
side by the arm 14 integral with sleeve 15 mounted on the reduced 
end 16 of shaft 13. The shaft 13 and sleeve 15 are mounted in 
bearings 17 formed in the sections of the casing 2 and when turned 





is connected at the resonant circuit C 8,8 LI. M is a step-down 
transformer, by which said resonant circuit is associated with the 
elevated conductor V. I, and I, are respectively the primary and 
secondary windings of transformer M. R is a resistance, B is a 
battery, and T is a signal-indicating device, preferable a telephone 
receiver, connected across the bolometer wire; and L! L! are 
choking coils connected between the bolometer and the signal- 
indicating device T. The relative position of the screw 12 and the 
wire W, with respect to the point of application of the spring 10 to 
the frame H, permits an exceedingly tine adjustment of the length, 
and consequently the mass, of the bolometer fine wire, as the move- 
ment of the wire may by these means be made any desired fraction 
of the movement of the screw.— December 6th, 1905. 


PNEUMATIC ROCK DRILL. 


12,534. June 16th, 1905.—-IMPROVEMENT IN OR RELATING TO 
VALVE AR FOR PNEUMATIC Rock DRILLS AND THE LIKE, 





Carl Weidmann, Wiirselen, near Aix-la-Chapelle, Germany, and 
Paul Hoffmann, Eiserfeld, near Siegen, Westphalia, Prussia. 
The operation of this rock drill is governed at the rear end of 
the cylinder, first by the drill-operating piston itself, and then by 
the aid of an auxiliary distributing valve,‘ which controls the 
admission during the advance stroke, and the exhaust during the 
back stroke, to obtain a stroke of any desired length. At the 
front end of the cylinder the drill-operating piston is solely governed 
by means of the auxiliary distributing valve. The new valve gear 
may be applied to all other kinds of pneumatic tools with a 
reciprocating motion. There are four figures. Fig. 1 is a longi- 
tudinal section of a rock-drill cylinder. In the cylinder i the drill- 
operating piston 2 is provided with a piston-rod 3 as usual. This 
rod is guided in the neck 4 of the cylinder 1, and carries at its free 
end a drill. The rear end of the cylinder 1 is closed by a cylinder 
head 5. In the valve casing 6, here supposed to form an integri!| 
part of the cylinder 1, the stepped auxiliary distributing valve 7 
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is arranged, and the openings arranged opposite the ends of this 
valve are closed by the screw plugs 8 and 9. The distributing 
valve 7 is provided with the annular recesses 10 and 11. The com- 
pressed air is admitted into the casing 6 through the inlet pipe 12, 
passes through the passage 13, and comes into contact with the 
surface 14 of the smaller end of the auxiliary distributing valve 7. 
In this manner this end of the valve is always kept ander pressure. 
By means of the port 15 the surface 16 of the larger end of the 
auxiliary distributing valve 7 is always kept in communication 
with the cylinder space 17 at the rear end of the piston 2. The 
inlet port 18 is at all times connected with the inlet pipe 12 by 
means of the annular recess 10, whereas ihe exhaust is made 
possible through the exhaust port 19 and the exhaust opening 20. 
Between the inlet port 18 and the exhaust port 19 the port 21 
serves alternately as an auxiliary inlet port or as the main exhaust 
port for the cylinder — 17, which exhaust port communicates at 
one time with the inlet port 18, and at another time with the 
exhaust port 19, by means of the annular recesses 10 and 11 of the 
valve 7. By the aid of the circumferential holes 22, and the 
longitudinal central bore or recess 23, the ports 18, 19, and 2] can 
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be alternately brought into communication with the cylinder 


space 17, Through the valve 7 the port 25 communicating with 
the cylinder space 24, in front of the piston 2, is alternately 
brought inte communication with the exhaust port 19 and with 
the passage 13.—-December 6th, 1905, 


MISCELLANEOUS, 


1382, January 24th, 1905.—IMPROVEMENTS IN OR RELATING TO 


DEEP-BORING MACHINES OR APPARATUS, William Harker, 
110, Cannon-street, London, E.C.; Arthur T. Alleock, 10, 
Spring-gardens, Newark-on-Trent; and James W. Cable, 


110, Cannon-street, London, E.C. 
This invention has for its object improvements in that class of 
rock or earth-boring machines in which the cutting tool is actuated 
by a rope attached to a winding drum, the tool being raised by the 
rope and allowed to fall, so acting by percussion. In the usual 
method of construction the lift given to the rope and the tool is 
obtained either from the winding drum or from a crank of ordinary 
construction acting directly upon the rope or through a connecting 
rod and lever or walking beam, so that the speed of the falling 
tool is little or no greater than that of its ascent. There are nine 
figures. Fig. 1 is a sectional elevation. In a machine provided 
with a winding drum.a shaft « is journalled which is suitably 
geared to the motive power, so that either it or the winding drum 
can be rotated or stopped as desired. Upon this shaft is loosely 
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mounted a crank dise } which is rotated from the shaft in one 
direction only by means of a ratchet wheel ¢ and pawls d; or the 
crank dise 4 may be mounted loosely upon the boss c? of the 
ratchet wheel c. The ratchet wheel c is fast upon the shaft a and 
the pawls ¢ are hinged or pivoted at ¢d1 upon the crank dise }, so 
allowing the crank to overrun the shaft upon which it is loosely 
mounted. The crank dise is provided with a crank pin e, which 
may be fitted in either of the sockets e4 to vary the stroke of 
the pin ¢, and its motion is communicated to the rope carrying the 
tool. Journalled on the crank pin ¢ or attached thereto by means 
of a connecting-rod, fork, or its equivalent, is a single sheave pulley 
wheel. The rope / from the winding drum passes under this pulley 
and is thence carried over another pulley in the derrick head and 
down to the bore-hole. The winding drum being held stationary 
and the crank / rotated, the motion given by the crank to its 
pulley will be transmitted to the winding rope and raise the tool in 
the bore-hole until the dead point is passed, when the crank over- 
runs the shaft, allowing the tool to drop freely.— November 29th, 
1905. 


5295, March 14th, 1905.—E.ectro-MaGNetic Pcp, Robert 
Ibbetson, 1, Fishergate-hill, Preston, Lancs. 

This invention relates to an apparatus for pumping liquids or 
gases by electrical means. In its essential feature it consists of a 
number of thin plates of some magnetic material placed side by 
side and magnetised in sucha way that they are caused to attract 
each other, This attraction will alter the spaces between the 
plates, and this variation in volume is made use of for the purpose 
mentioned above. There are two figures. Fig. 1 is a section 
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through the apparatus ; « and / are the plates which are kept in 
place by some non-magnetic material ¢ ; d completes the magnetic 
circuit ; ¢ is a magnetising coil. - Plates « are in contact with pole 
marked N, but are separated from 8 while plates ) are in contact 
with S but separated from N. This will cause the magnetic “ flux ” 
to pass from plates a to plates}. By sending current through the 
magnetising coil the spaces between the plates of different polarity 
will be reduced, by interrupting the current they will regain their 
former value. All these spaces are connected together toa suction 
pipe fitted with a valve and to a delivery pipe fitted with a valve. 
It will be seen that by periodically varying the exciting current 
and thus altering the attraction between the plates the fluid will 
be caused to flow from the suction to the delivery pipe. The 
spaces between the plates of same polarity could be corinected to a 
suction and to a delivery pipe ina similar way.— December 6th, 1905. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-opice Oficial Gazette. 
805,729. Process OF PERFECTING CAST-STEEL INGOTS 
Hunt, Chicago, Ill.—Filed May 20th, 1903. 
Best described by the last of the three claims. 


RW. 


the steel into a mould, then cooling or permitting the metal t 











crust of the ingot, and thereby occupying the axial portion of 
the ingot, thus, first, relieving entrapped gases ; secondly, filling 
the shrinkage cavity; and third, initiating and forcing the 
formation of an initially small but increasing solid central column 
of denser metal from and within the ingot mass, then immediately 
stripping the ingot and then reheating the ingot, substantially as 
described. 

806,014. Locomotive Enerme Lusricatorn, W. M. Smith, 

Neweastle-upon-Tyne, England.—Filed January 23rd, 1905. 

Mr. Smith's connection with the North-Eastern Railway is well 
known. This invention is best described by the last of eleven 
claims. Means for supplying lubricant to the cylinders of locomo- 
tive engines when running with steam shut off comprising a casing 
adapted to be placed in communication with the steam chest of an 
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engine, there being an air inlet thereto?and a7steam inlet, an air 
valve controlling said air inlet, a steam valve controlling said steam 


nozzle within the casing and terminating the steam inlet, 
lubricant contajning chamber in communication with the atmos- 
phere, a communication between said chamber and the said nozzle, 


under steam. 

806,132. SuRFACE CONDENSING PLANT, A. Giesler, Dayton, Ohio, 
assignor to the Platt Tronworks ‘ompany, Dayton, Ohio, a 
corporation of Ohio.— Filed July 28th, 1905. 

The invention consists in the combination with a centrifugal 

pump of a pipe leading from the hot well, which can overflow into 
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an intermediate chamber, and so arranged that the water level is 
maintained below the top of the overflow pipe. A dry air pump is 
connected both with the hot well and the intermediate chamber. 
There are three claims, 

806,146. 
Hurry, Bethlehem, and H. J. Seaman, Catasauqua, Pa,— Filed 
July 17th, 1900. 

BThis invention is a process of making Portland cement consisting 
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greater than that of the atmosphere, cooling the molten mass and | 
pulverising it. There are fifteen claims. The tenth runs as | 
follows:—The process of making Portland cement consisting of 











and a non-return valve adapted to prevent lubricant passing to the | 
cylinder or steam to the chamber when the locomotive is placed | 


PROCESS OF MANUFACTURING PORTLAND CEMENT, EZ. H. | 


in fusing the cement materials to a liquid mass under a pressure | 


This improve- 
ment in the art of manufacturing steel ingots consists in pouring 


) 


cool until the ingot is ready to be removed from its mould, then 
forcibly driving a relatively small steel bar or rod through the end 


inlet <nd adapted to be opened by the opening of the air valve, a | 
a} 


| 


alumina, and coal or coke, maintaining the combustion of such fuel 
under high temperature and pressure by means of an air blast, 
thereby disassociating carbonic acid from the carbonate of lime, 
causing the conversion of the carbonic acid into carbonic oxide in 
the presence of the highly-incandescent fuel, and also thereby 
melting the cement materials, drawing off the molten cement 
material and cooling and pulverising it. 


806,190. VARIABLE SPEED MECHANISM, 2. E. Rosewarne, 
Covington, Ky.—Filed September 29th, 1904. 
The drawing requires little explanation. A conical Spiral path of 


teeth is caused to revolve, and in the path gear pinions, which can 
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These 
base of the cone at varying velocities, according to the position of 


be shifted along it. me 9 drive a spur wheel near the 


the sliding pinions. There are twenty claims. 
806,199. Gas Enarne, 7. Schirekim, Reishotz, Crermany.— Filed 
December 31st, 1902. 
The inventor patents in a gas engine the combination of a gas 
pipe and an air pipe with a common mixing chamber, a valve con- 
| trolling the gas pipe,a second valve controlling the mixing 
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chamber, a cylinder having an elbow-shaped and flaring end which 


| constitutes a compression chamber, and a piston having a coniform 
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mixing carbonate of lime, argillaceous inatter containing silica and | water. 


| head adapted to be projected into the chamber. 


There are two 
claims, 







806,234. Water PvuRIFIER, /’. Bastian, Grevenbvoich, Germany, 
assiqnor to Maschinenfabrik Grevenbroich, Grevenbroich, Ger- 
many.—Filed August 27th, 1904, 

The inventor patents, in apparatus for purifying water, the com- 
bination with a circular vessel ¢ adapted to receive the raw water, 
of another vessel « surrounding the said first vessel, the upper 
edge of the wall /, separating both vessels being horizontal, parti- 
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tions ¢f dividing the vessel « into chambers, means for varying the 
relative distance of the partitions ¢ f, separate discharge orifices 
for each chamber, means for charging the portions of raw water 
issuing from said orifices with precipitating agents and means for 
reuniting the solutions thus obtained with the main bulk of 1aw 
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MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Sc., M. Inst. C.E., and 
: Mr. DEMPSTER SMITH. 
No..3y.* 
ALL-GEAR HEADSTOCKS, 


In the types of headstock described in our last three 


articles, variation of speed was obtained by the use of 
gear wheels and a stepped cone, the latter being mounted 
either upon the spindle—No. XII.—or upon a back shaft 

Nos. XIII. and XIV. We now propose to describe a 
few of the most recent examples of headstocks in. which 
the cone is displaced by a single pulley driven by a belt, 
or by a spur or sprocket wheel driven from an electric 
motor. 

When driving from a main shaft, some makers prefer 
to arrange for making the required close variations of speed 
by gearing or pulleys overhead—i.e., between the main 
and countershafts—the coarser changes being obtained on 
the headstock itself. What advantages this method has 
over that in which all the gears are arranged within the 
head itself we leave for subsequent discussion. Simi- 
larly, with motor-driven lathes the speed variation may 
be obtained partly in the motor and partly by gear in the 
head. Asa general rule the motor can give the same 


























Fig. 64 


variation of speed ratio as the displaced cone, but continu- 
ously, instead of per saltum. In some cases, however, 
the whole range of variation is obtained in the motor 
itself. The relative advantages of these two methods 
will also form the subject of future inquiry. 

It is evident that the substitution of a belt pulley, a 
spur or a sprocket wheel for the stepped cone of Articles 
XIII. and XIV. will convert any of the arrangements 
there described into a so-called “«!l-gear head"; but that 
there must be a suitable speed-varying device behind this 
driving wheel, e.g., an electric motor to fill in the”gap 
caused by the removal of the cone. 

Fig. 64 shows an arrangement by J. Buckton and Co., 
Limited, Leeds, which is fully described in the Machine 
Tool Supplement of THE EnGrineer of November 4th, 
1904. Here the wheels M, A, C, E, G, are keyed to aside 
shaft at the back of the headstock ; the wheel M meshes 
with a pinion on the end of the armature shaft of the 


motor, while the pinions A, C, and E, G, slide in pairs on } 


the shaft, and respectively mesh with the wheels B, D, 
and F, H, keyed to a sleeve revolving freely on the 
spindle. A second side shaft mounted at the front of the 
headstock carries the wheels J and K, the latter being free 
to slide on the shaft. The pinion I is also keyed to the 
spindle sleeve, and has a clutch face. When running 
single gear it meshes with a corresponding face on the 
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wheel L, which is keyed to the spindle. The arrangement 
thus permits of four single gears and four treble gears. 

Single gears: I engaged with L; K withdrawn; first, 
A, B; second, C, D; third, E, F; fourth, G, H. 

Treble gears: I withdrawn from L and engaged with 
J; K engaged with L; first, A, B, I, J, K, L; second, C, 
my 1 J, K, L; third, E, F, I, J, K, L; fourth, G, H, I, J, 
A, du. 


By transferring two of the wheels from the first to the 


third-motion shaft of Fig.-64, an arrangement similar to 
Fig. 65 is obtained. This will give two single and eight 
treble gears ; or ten speeds as against eight in the former 
case. The arrangement shown in Fig. 65 is after the 
patent of the Draper Machine Tool Company, Worcester, 
Mass. Two pinions A and C are coupled together 
and slide on the back shaft. The wheels K, E, B, and D, 
are keyed to a sleeve revolving freely on the spindle, the 
last wheel being provided with recesses to receive the lock 
bolt carried by the wheel H when running single gear. 
Hand J are keyed to the spindle, while the wheels L, F, 
and G, I, are keyed to a sleeve running freely on an 
excentric shaft, and slide in pairs on the same. 
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When running single gear the wheel D is locked to H, 
| the wheels L, F, G, I, being thrown out of gear. 

Single gears: First; A, B; second, C, D. 

Treble gears: 


First, A, B, E, F, G, H; ‘second, C, D, E, F, G, H. | 


Third, A, B, E, F, I,J; fourth, C, D, E, F, I, J. 
Fifth, A, B, K, L, G,H; sixth, C, D, K, L, G, H. 

Seventh, A, B, K, L, I,J; eighth, C, D, K, L, I, J. 

Fig. 66 shows an arrangement by the Tangye Tool and 

Electric Company, which was illustrated and described in 

the Machine Tool Supplement of Tue Enoineer of 
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November 4th, 1904. It is capable of giving one single, 
three double, one treble and three quadruple gears. 

There are two side shafts carried at the back of the 
headstock, on one of which is keyed the driving pulley O 
and friction clutch L, while the pinions D and A revolve 
freely on the same. On the second side shaft are keyed 
the wheels E, F and B. Running freely upon a loose 
sleeve mounted independently on the spindle are two 
wheels G and C, which have clutch faces to mesh with 
clutch M. This clutch and the pinion H, which also has 
a clutch face, are keyed to the sleeve. The wheel K may 





















































Fig. 67 


be clutched to the pinion H, and is keyed to the spindle. 
Vertically above the spindle is an excentrically mounted 
shaft carrying upon a sleeve the two wheels I and J. 
The four wheels H, I, J and K, form an arrangement 
similar to the double back gear in small lathes. For con- 
venience this sleeve with wheels and bearings is here 
shown rebated backwards. The shafts and spindles 
rotate in self-oiling bearings, and the whole of the gear is 
enclosed in a casing, all changes being effected by levers 
placed outside the same. When running single gear the 
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Fig. 68 


clutch L is engaged with A, the gears I and J disengaged, 
M is clutched to C and H to K. 
Single gear: A, B, C. 
Double gears: 
First, D, E, B, C, L, engaged with D, M with C. 
Second, A, B, F, G, L, engaged with A, M with G. 
Third, D, E, F, G, L, engaged with D, M with G. 
(H clutched to K throughout, I and J withdrawn.) 

In the treble and quadruple gears the pinion H is with- 
drawn from K and the wheel and pinion I and J engaged. 
The clutch positions for the treble gear are the same as 
for the single gear. For the quadruple gears the clutches 





* No, XIV. appeared December Sth, 


are similarly placed as for the corresponding double gears, 


the only addition being the inclusion of the wheels I and J, 
Treble gear: 
A, B, C, H, I, J, K, L, engaged with A, M with C. 
Quadruple gears: 
First, D, E, B, C, H, I,J, K, L, engaged with D, M with C. 
Second, A, B, F, G, H, I, J, K, L, engaged with A, M with G. 
Third, D, E, F, G, H, I,J, K, L, engaged with D, M with C. 
Being an all-gear head this arrangement is capable of 
taking a heavy cut; yet the Tangye Company does not 
recommend this principle of headstock for lathes above 
12in. centres. It will be observed that the high speed of 
pulley shaft permits of a friction clutch being used, 
although a large amount of power has to be transmitted. 
The arrangement shown in Fig. 67 as recently made 
by Hulse and Co., Limited, Manchester, permits of 
two single, two double, two treble and two quadruple 
gears being obtained. The sprocket wheel M is keyed to 
the sleeve of the pinion I, which revolves freely on the 
shaft. The wheel M, driven by a chain and pinion at the 
end of armature shaft, may, of course, be replaced by a 
pulley. The wheels L, A, C, and clutch N are keyed to 
the first-motion shaft, whilst the wheels E, F, and pinion 
G are keyed to the second-motion shaft; J is keyed to 
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Fig. 68 


the sleeve of the pinion K, 
shaft. 

Single gears: First, A, B, clutch N engaged with I. 

Second, C, D, _ 9 

Double gears: First, A, E,G,H, ,, a 

Seeond, C, F,G,H, ,, ai 
Treble gears: First, I, J, K, L, A, B, N withdrawn, 
Second, I, J, K, L, C, D, 
Quadruple gears: 
sue First, I,J, K, L, A, E, G, H, N withdrawn. 
Second, I, J, K, L, C, F, G, H, N withdrawn. 

Fig. 68 shows an arrangement by Sharp, Stewart and 

Co., where the motor is mounted on the headstock, the 
drive to the first motion shaft being obtained through the 
sprocket pinion and wheel A and B. 
} , The first motion shaft, situated above and behind the 
face plate pinion sHaft, carries the wheels C and D, which 
are keyed to but free to slide upon it. On the face-plate 
pinion shaft is mounted a sleeve, which is free to rotate 
independently of it, and capable of being locked to it by 
means of a lock plate P and the lock bolt carried by the 
wheel L. The wheels E, F, G, I and lock plate P are 
keyed to the sleeve, while the wheel L and pinion M are 
keyed to the shaft. 

On the quadruple gear shaft are keyed the wheels J, H, 


and revolves freely on the 
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and K, all of which are free to slide. The arrangement is 
identical with that shown in Fig. 49, except that the cone 
has been displaced by the wheels E and F, and the first 
motion shaft has been added to give two reductions of 
speed from the motor. 
The arrangement thus permits of two double and four 
quadruple gears—neglecting the wheels A and B. 

Double gears: First, A, B, C, E, M, N; second, A, B, 
D, F, M, N. 
Quadruple gears: First, A, B, C, E, G, H, K, L, M,N; 
second, A, B, D, F, G, H, K, L, M, N; third, A, B, C, E, 
I, J, K, L, M, N; fourth, A, B, D, F, I, J, K, L, M, N. 
Fig. 69 shows an arrangement patented by the late Mr. 
W. W. Hulse in January, 1896, which is similar to that 
shown in Fig. 68, except that any number of wheels may 
b2 keyed to the sleeve, all capable of gearing with a 
pinion the distance from the centre of whose shaft to that 
of the sleeve is capable of variation, so that the pinion 
can engage with any one of the series of wheels upon the 
sleeve. Several methods of affecting this change of 
centres are covered in the specification ; as, e.g., by a pair 
of swinging arms, by a compound slide, by slide and arms 
cofabined, &e. The drive to the pinion shaft from the 
motor may be through a worm, worm wheel, and spur 
gearing, when the motor is at right angles to the lathe 





centre line—as shown in the sketch. Other suitable 
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power transmitting arrangements are also indicated. 
Several arrangements similar to this have recently 
appeired, but the modifications seem to be more in 
details than in principle. In the Machine Tool Supple- 
ment of THE ENGINEER of November 4th, 1904, there_is 
shown a detailed drawing of a recent improved form of 
this patent by Hulse and Co., Limited. aS 
The arrangement shown in Fig. 69 carries a worm 
wheel A and spur wheel B coupled together and revolving 
freely on the shaft. Motion is communicated from the 
motor through a worm which drives A and B; the latter 


in turn drives the wheel C keyed to the end of jockey | 


pinion shaft, which drives the wheel D. By swinging the 
arms and sliding the wheel D along the shaft, it can be 
niade to mate with any one of the series E, F,G,H. On 
the first motion shaft is keyed the wheels N and face- 
plate pinion O, and a sleeve riding freely on this shaft has 
keyed to it the wheels E, F, G, H, I, K, and a lock plate. 
On the second motion shaft are keyed the wheels J, K, 
and M, the last being free to slide. The worm and worm 
wheel A and spur wheels B and C may be considered as 
speed-reducing gears, and are common to all the gears ; 












































Fig. 71 


the arrangement then is capable of giving four double and 
eight quadruple gears. 

Double gears: First, D, E, O, P; second, D, F, O, P; 
third, D,G,O, P; fourth, D, H, O, P. 

Quadruple gears: First, D, E, I, J, M, N, O, P; second, 
D,F,1,J,M,N,O,P; third, D, G, I, J, M, N,O,P; fourth, 
D, H,1,J,M,N,0O,P; fifth, D, E, K, L, M, N, O, P; sixth, 
D, F, K,L, M, N, O, P; seventh, D, G, K, L, M, N, O, P; 
eighth, D, H, K, L, M,N, O, P. 

Although the arrangement shown in Fig. 67 is capable 
of giving in all eight speeds—two single, two double, two 
treble and two quadruple—the range of the ratio is com- 
paratively small. The large wheel on the spindle is 
limited in diameter, and is consequently not so suitable 
for large lathes as that shown in Fig. 70, which gives two 
double and four quadruple gears. A detailed drawing of 
a headstock with an arrangement of gear similar to this 
by Hulse and Co. is shown in the Machine Tool Supple- 
ment of THE ENGINEER of November 4th, 1904. 

In Fig. 70 the pulley and wheels A and C are keyed to 
a sleeve free on the first motion shaft, whilst H, F and I 
are keyed to the shaft, the last two being free to slide 
together on the same. On the second motion shaft are 


keyed the wheels D, B, G and E; the last fitted with a | 
J is keyed to the sleeve of the face-plate | 


lock-plate. 


| single gear, and to this extent should possibly not be 





pinion K, which revolves freely on the shaft, but is | 
capable of being locked to it by means of a lock bolt | 
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Fig. 72 


carried by J and the lock-plate. The sets are as follows :— 

Double gears: First, A, B, K, L; second, C, D, K, L. 

Quadruple gears: 
First, A, B, E, F, I, J, K, L; second, C, D, E, F,I, J, K, L; 
third, A, B, G, H, I,J, K, L; fourth, C, D, G, H, I, J, K, L. 

Fig. 71 shows an arrangement similar to that. shown in 
Fig. 66, by means of which sixteen instead of eight speeds 
are obtained by the addition of three wheels. The driving 
pulley and friction clutch O are keyed to a side shaft, 
which also carries the pinions A and D free on the same 
but capable of being coupled to it by means of the 
clutch, which is actuated by a lever at the front of 
the headstock. The wheels B,G, E and I are keyed 
to an intermediate shaft. A sleeve, mounted freely upon 
the spindle, has keyed to it the clutches P and R and the 
pinion K, whilst the wheels C, H, F and J, having clutch 
faces, are free, but can be locked to the sleeve by the 
clutches. The wheel N is keyed to the spindle and has a 
clutch face corresponding to that of the pinion K, whilst 
L and M are keyed to a sleeve, free upon an excentric 
shaft which engages or disengages these gears. The 
arrangement of the gears are as follows :— 

Single gears: First, A, B, C; second, D, E, F. 

Double gears: First, D, E, B,C; second, A, B, E, F; 


| 
| 








third, D, E, G, H; fourth, A, B, G, H; fifth, D, E, I, J; 
sixth, A, B, I, J. 

Treble gears: First, 
DE, FS, b, MeN, 

Quadruple gears: First, D, E, B, C, K, L, M, N; 
second, A, B, E, F, K, L, M, N; third, D, E,G, H, K, L, M,N; 
fourth, A, B, J, H, K,L, M, N; fifth, D, E;1, J, K, L, M, N; 
sixth, A, B, I, J, K, L, M, N. 

It will be observed that some of the gears other than 
the single give a ratio that can easily be obtained by a 


A, B, C, K, L, M, N; second, 


classed as double, treble or quadruple gears. For the 
first eight speeds the wheels L and M are disengaged, 
and the clutch pinion K made to engage with N. The 
pinion K and clutches P and R are actuated by levers on 
the front of the headstock casing; provision being made | 
on these levers to prevent more than one of these clutches | 
being engaged at any one time, whilst the shoulder on 
the pinion K prevents L and M mating with K and N | 
when K is engaged with N. 

As a rule, in all gear headstocks the wheels are lubri- | 
cated either by running in an oil bath or by trailing wicks; | 
some such lubricating device being necessary where steel | 
gears are used. 

It nearly always happens in multiple-gear arrange- | 
ments that more than one set of gears may be positively | 
in gear at one time ; which would, of course, lead to stop- 
page or breakage. This is particularly the case where | 
sliding clutches are employed. 

The arrangement shown in Fig. 72—after Ruppert, | 





























Fig. 


v. Zeitschrift des Vereins Deutscher Ingenieure, 1904, 


| page 418—is absolutely interlocking in itself; no matter 


what positions the levers occupy, there can be no stoppage 
or breakdown. 

The driving pulley and clutch I are keyed to a sleeve 
revolving freely on the shaft, whilst the wheels A and B 
revolve freely on the sleeve. The wheel A has a single- 
clutch face, and B a double-clutch face. The clutch J is 
keyed to the sleeve of the wheel C, which revolves freely 
on the shaft; but a clutch face on the right-hand boss of 
C permits it being coupled to the shaft by a clutch M. | 
The wheel D, which has a clutch face on the left boss, is 
also loose on the shaft, but can be coupled to it by the 
clutch M; the face-plate pinion N is keyed to the shaft. 
On the second motion shaft are keyed the wheel E and 
single-faced clutch K. The wheels G and H and single- 
faced clutch L are keyed to a sleeve revolving freely on 
the second-motion shaft, while the wheel F is free on the 
sleeve, and has a double-clutch face, which permits of it 
being locked to the shaft, or sleeve, or both. 

The arrangement of the gears is as follows :— 

First, N, O (I engaged with B, J with B and M with C). 

Second, B, F, G, C, N, O (I engaged with B, L with F 
and M with C). 

Third, A, E, F, B, N, O (I engaged with A, K with F, 
J with B, and M with C). 

Fourth, A, E, G, C, N,O (I engaged with A, K and L 
with F, and M with C). 

Fifth, C, G, H, D, N,O (I engaged with B, J with B, 
and M with D.) 

Sixth, B, F, H, D, N, O (I engaged with B, L with F, | 
and M with D). 

Seventh, A, E, F, B, C, G, H, D, N, O (I engaged with | 
A, K with F, J with B, and M with D). 

Eighth, A, E, H, D, N, O (I engaged with A, K and L | 
with F, and M with D). 

The positions in order of the levers for each of these | 


| gears, so as to stress them all equally. 


gears are shown immediately over the figure, and read 
from left to right. 

Fig. 73 shows a recently patented device by Hulse and 
Co., Limited, where the speed variation is obtained wholly 
in the motor, or in some suitable variable speed device, 
which is independent of the headstock. 

In large lathes where the cuts are heavy, and frequently 
intermittent, the load on the face-plate pinion is very 
great, and there is a considerable amount of chatter, due 
to the irregularity of the work, the cutting action of the 
tool at slow speeds, and the large pitch of the pinion 
tooth necessary for strength. To overcome in part these 
defects, the arrangement shown—Fig. 73—has two face- 
plate pinions, and two reversely threaded worms, which 
drive corresponding worm wheels keyed to the two face- 
plate pinion shafts. 

The worms are keyed to a shaft, or to a sleeve, free on 
the same, and provision is made to allow the shaft or 
sleeve to move endwise, so that the thrust of the worm is 
self-contained therein, and is not received by the bearings. 

This floating movement also allows the worms to adjust 
themselves to suit any inequalities there may be in the 
gears. By this means the load is divided among the 
The directions of 
the drives and the thrusts of the worms are shown in the 
figure by the arrows, which may convey a clearer idea of 
the device. The arrangement is equally suitable for 
either external, internal, or combined external and 
face-plate wheels. 

It will be observed that there is a pinion at each end of 
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the armature shaft, thus dividing the torque, and per- 
mitting of a more rigid drive. By means of a chain the 
pinions A drive the wheels B, which are keyed to the 
worm shaft; the worms C drive the wheels D, which are 
keyed to the end of the face-plate pinion shaft, and E 
drives F. 





SOME RECENT ENGINEERING BOOKS. 


Tue year 1905 has been fairly prolific in technical 
literature of a high class. The three departments of civil, 
mechanical, and electrical engineering are well repre- 
sented, but in each of these only a very few books of 
more than passing interest can be noted here. 

In theoretical mechanics, the volume _ entitled 
“ Mechanism,” by Professor 8. Dunkerley, of Greenwich, 
exhibits a very marked advance in freshness and freedom 
of treatment. His concrete illustrations are taken from 
the most modern machinery, and his methods of investi- 
gation are both thoroughly modern and eclectic. He is 
not afraid of asking his students to employ algebraic and 
trigonometrical reasoning, but he uses very little of it, 
because geometrical explanations are more natural to his 
subject and give more direct and more complete insight 
into the conditions of each problem. According to the 
meaning he gives to the subject “ mechanism,” it excludes 
the dynamics of machinery, and therefore neither the 


| lubrication of machinery nor the forces through its parts 


and the necessary strength and stiffness to resist these 
forces are considered. Students should understand that 
“mechanism,” in this sense, supplies only the first 
elements involved in the design of machinery, and that a 
great deal more must be learnt before competence to 
design even the simplest machine is acquired. : 

In this same sphere of technical science Maemillan 
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publishes a series of twenty-six exercises in graphic 
staties by Professor T. Alexander and Professor A. W. 
Thomson in somewhat unusual format, namely, 18in. by 
14in., and only fin. thick. The authors are so well 
known for sound work that this book is sure to find 
favour. The diagrams are finely drawn and engraved in 
black and red, and the series of examples is well adapted 
to lead to a gradual and thorough understanding of most 
of the static problems of frame structures, masonry and 
earthwork, arches, and railway girders. The explanatory 
text is ample, and introduces incidentally much practical 
information. We rather demur to the definition given of 
“deficiency” and “redundancy” in the number of bars 
of a frame, because beam-stiffness at a joint is often not 
only ample substitute for bracing bars, but is also the 
most economical and the safest way of securing strength. 
The book deals only with structures and forces in one 
plane and does not venture into the realm of solid 
grapho-statics, nor does it enter into the statics of 
machinery under the working forces, driving and resist- 
ing. It is a pity that this part of grapho-statics is so 
neglected that few students have any idea that the 
diagrams they use for roofs and bridges are also applicable 
to machinery. 

A paper on “Influence Lines,” by Mr. R. W. Hawken, 
an engineer resident in the Malay Federated States, only 
came to hand this year—1905—although read earlier to 
the University Engineering Society of Sydney. 
deserves mention as bringing to our notice a very elegant 
and powerful method of analysing the various effects of 
any kinds of loading upon girders, its advantage being 
particularly apparent in dealing with continuous girders 
over many spans. 

From New York there have arrived two very ponderous 
volumes entitled ‘‘ Mechanical and Electrical Inventions,” 
by E. K. Adams, and dedicated to the father, E. D. 
Adams, of the author. The book is apparently a monu- 
ment raised by the father in memory of the extraordinary 
mental activity of his son, who died in July, 1904. It is 
printed and illustrated in lavishly superb style, and the 
two volumes contain over 1300 pages, 12in. by 9in., and 
547 detailed drawings. These are all original designs, 
mostly worked out in practicable detail, and all accom- 
plished within the span of some half-dozen years or so. 
Seldom, if ever, has a young engineering genius received 
from his parent so generous encouragement and help in 
developing his intellectual capacity in the direction of his 
natural bent during his college and very short subsequent 
career. It is needless to criticise the practical merits of 
the designs. In many cases they seem to be indubitable, 
and in so large a mass of the results of extreme 
mechanical and electrical ingenuity there cannot fail to be 
found much that will be turned to good account, especially 
in the domain of chronometry and electrical instruments. 

Turning now to lighter literature, we note a pleasant 
little book of a couple of hundred pages of easy reading, 
by Mr. David Pollock, on “The Shipbuilding Industry.” 
It is profusely illustrated by excellent photographs of 
exterior and interior views of ships and the machinery 
used in their building. These views give real, although 
no detailed, technical information to the general reader. 
In his anxiety to be “ up to date” the author shows only 
engine-rooms fitted with steam turbines, and we trust 
that his readers will not conclude that reciprocating 
marine engines are already things of the past. The 
author begins his history of shipbuilding with Noah’s Ark 
and finishes with the Caronia. The book contains lessons 
for British shipbuilders in the descriptions given of some 
foreign shipyards, where scientific organisation and the 
free use of pneumatic, hydraulic, and electric tools and 
handling appliances have resulted in great advance in 
economy. 

Another book issued by the same publishers, and in the 
same series, is entitled “ Civil Engineering,” by Professor 
T. C. Fidler: It is illustrated in the same fashion by 
photographs of bridges, piers, lighthouses, and dams. 





| a supremely important subject. 


have not yet overtaken us, they have at least made much 
more rapid progress, and Mr. W. H. Lindsey’s paper on 
“Municipal Engineering on the Continent” is a good 
guide to what has been done recently abroad, while Mr. 
Wm. H. Maxwell's very fine volume on “ British Progress 
in Municipal Engineering ” gives a good account of the 
immense amount of vigorous beneficial work being done 
at home in road maintenance, drainage, and water sunply. 
The subject of sewage disposal, like the poor, we ave 
always with us, and naturally in the process of transition 
from old to new methods much literature is devoted to it. 
How the bacterial treatment is carrying all before 
it is amply proved in the “ Detailed Returns from Various 
Towns,” respecting this matter, compiled by Mr. J. S. 
Pickering, the Borough Surveyor of Cheltenham. These 
reports deal not only with the plant and beds installed, 
but also with the working results obtained from them. 
The already mentioned author, William H. Maxwell, who 
is Borough Engineer at Tunbridge Wells, also gives us a 
large volume entitled, “ Removal and Disposal of Town 
Refuse,” in which he includes the most recent practice in 
refuse destructors ; an admirably useful modern history of 
Another contribution to 


| the literature of this department of science is A. J. 


It | 


The book forms an excellent popular exposition of the | 
kind and range of work carried out by the civil engineer, | 


his duties and responsibilities, and his proper education. 
Of a distinctly different type is Mr. Francis Fox's 
tiver, Road, and Rail: Some Engineering Reminis- 

cences.” These racily-told personal memories never lack 


interest and instruction, and every here and there one | 


gets abundant amusement. The story practically begins 
with the building of the “Crystal Palace that Fox Built,” 


and continues right up to the bridging of the Zambesi | 


River in 1908. It takes the reader all over the world. 
It is illustrated by continuous anecdote giving a vivid 
idea of the vicissitudes of engineering life. and 
numerous interesting photographs. 

To the civil engineer “ Building Materials” are of 
perennial importance, and the study of the relations 


by very | 
| Mr. F. Welz. 


between their useful qualities and the variations in their | 


minute structure has made very great advance in the last 
two years. Mr. G. A. T. Middleton’s book contains proof 
of this advance, and when students find available stores 
of modern information such as he gives upon the mole- 
cular character, the modes of preparation, and the pro- 
cesses of manufacture of our numerous materials of 
construction, they will not be apt to fall back upon the 


musty traditional legends that were not so very long ago | 
sufficient for the passing of Science and Art examinations. | 


The only fault to find with this book is that it covers too 
much ground. One cannot deal, in the needful fulness, 
with stones, cements, bricks, timbers, irons, steels, and 
other metals, and their alloys, as well as paints, varnishes, 


enamels, glass, and paper, in a single volume. A model | 


for specialised books upon materials is that of G. S. 
Boulger, entitled “ Wood,” and published by E. Arnold, 
in which the sectional illustrations are of a very high class, 
ind which contains pretty nearly all that it is comm tercially 
useful to know about the timbers of the world. 

The volume of Municipal Engineering is advancing 
by gigantic annual strides, and every wise engineer will 
keep himself aw fait with its progress at home and 
abroad, In sanitation our continental neighbours were 
far behind us in the middle of last century, but, if they 


Martin’s “The Sewage Problem,” which is a review of 
the evidence laid before the Royal Commission on Sewage 
Disposal. The work of Royal Commissions is proverbially 
and indescribably slow, and the termination of the labours 
of this particular Commission is still in the dim future. 
The definite and authoritative establishment of bacterio- 
logical treatment does not wait for official sanction, and 
engineers should consider what an immense quantity of 
work lies immediately ahead of us in the conversion of 
old works and the installation of new. There has also 
appeared a useful compendium of “Sanitary Law and 
Practice,” by Dr. W. Robertson and Dr. C. Porter, of 
Edinburgh. Sewage here occupies a large share of the 
whole of the book, but it ranges over the whole wide 
range of sanitary law. 

The approaching struggle between steam and electricity 
in railways has greatly stimulated the study of railway 
economics. Mr. E. A. Pratt’s book, “ Railways and 
their Rates,” will be found to furnish particularly useful 
information to those who really wish to understand the 
difficulties of British railway management, and to compare 
the conditions-of railway traffic at home and abroad. 
It is written from the railway managers’ point of view, 
and it contains an appendix on the English canal 


problem, which has now once more come rather 
suddenly into view. Mr. F. H. Spearman’s “The 


Strategy of Great Railroads” deals with railway work 
in the United States. The military suggestion of the 
title is delusive ; the book is a history of how the various 
railroad companies have fought with each other for the 
possession of traffic, how they have sometimes amalga- 
mated, and how they have developed and even created 
anew great tracts of country and of industry. Mr. W. 
M. Ackworth’s little book, “The Elements of Railway 
Economics,” is a careful analysis of capital and working 
expenditure, of income and of methcds of charging, 
which would be improved if more statistical information 


were given in tabular form. Mr. W. C. Gotshall’s 
“Electric Railway Economics” is concerned with 


American practice alone. It is a thoroughly useful work, 
giving much information in diagram form, and carrying 
the subject right through from preliminary estimates of 
cost and income to the completion of the work and its 
eventual results in revenue. “The World's Locomo- 
tives” is an English book by Mr. C. 8S. Lake, giving a 
somewhat detailed account of the construction of modern 
British and foreign steam locomotives. It is abundantly 
illustrated by photographs and drawings of general 
arrangements, but with very few of detail parts. Although 
the descriptions are somewhat general in character, the 
information given is of a thoroughly useful nature. A 
very thoroughly practical book is Mr. T. Arnall’s “ Per- 
manent Way for Tramways and Street Railways.” It is 
very well illustrated with just those illustrations wanted 
by the technical man, and the useful manner in which 
the subject is treated is almost apparent from the 
chapter division of it into “Legal Aspects,” “ Founda- 
tions,” “ Paving,” “ Rails,” “Joints,” “ Points,” “Cross- 
ings,” “ Tie-Bars,” “ Curves,” “ Drainage,” “ Traversers,” 
“Tools,” “Bonding,” &e. It contains ten appendices 
giving the provisions of the Tramways Act, Board of 
Trade Rules, &e. It is a practical book, written by one 
who knows his work. This year has also procured us a 
useful English translation of the Reports on the Berlin- 
Zossen electric high-speed trials, the translator being 
The diagrammatic records of these trials 
are full of instruction to those who can read and inter- 
pret them. This translation is prefaced by an introduc- 
tion by Mr. Louis Bell on “Train Resistance.” He 
analyses the resistance into five factors. He points out 
that careful and very solid design of the road is essential 
in order to prevent certain critical high speeds suddenly 
increasing, iii an exiravagant degree, both internal resist- 


| ances (due to swaying, &c.), and external rail resistances. 


These track resistances vary in a manner which seems 
still erratic—that is, their causes are not yet fully appre- 
hended and capable of scientific analysis. It is suggested 
that some of them may rise with speed to a maximum 
beyond which they again decrease at still higher speeds. 
The estimates now obtained of air resistance at very high 
speeds are less than the old orthodox formule would give, 
and it has become clear (1) that the air resistance in- 
creases with a less power of the speed than the square, 
and (2) that it cannot be rationally reduced to so many 
pounds per ton or other unit of weight of the train. 


What has been done abundantly in many books for | 


American electric traction has now been done for 


| European practice in Professor R. H. Smith’s “ Electric 


Traction.” A speciality of this book is that while describ- 
ing with considerable fulness the mechanical and 


electrical constructional features and physical efficiencies 
of the systems of tramways and railways in Britain and 
on the Continent, it also everywhere gives notes of capital 





and working costs and revenue, and in many cases 
analyses these with an endeavour after scientific accuracy 
and method. Now that single-phase traction is occupying 
so much of the hopes and efforts of our electric engineers, 
M. Auvert’s experiments on behalf of the Paris-Lyons- 
Mediterranean Railway at the Schneider works at 
Champeigne-sur-Seine are worthy of notice. The system 
consists in the use of an apparatus called a redresseur- 
regulateur, or variable-voltage rectifier, whereby the 
negative waves of an alternate current are reversed in 
sign, and at the same time, by a transformer action, the 
potential is reduced in any desired ratio, the ratio being 
variable during action and at will. This apparatus 
revolves at synchronous speed—being driven by a small 
low-power motor—and is provided with a commutator. 
It is described in an illustrated brochure entitled “ Trac- 
tion Electrique par Courant Monophasé,”’ and dated 
October, 1905. The tests reported, however, were at no 
higher voltage than 160, and at 25 frequency. 

Nothing very remarkable has appeared in the domain of 
automobilism. Automobilists will be grateful for Mr. 
A.C.Crane’s excellently compact little treatise of a couple 
of hundred pages on “ The Law Affecting Motor Cars.” 
Mr. Crane is a solicitor of the Inner Temple. 

In regard to the literature of steam power, a very 
cordial welcome will be given to the translation by 
Messrs. E. M. and S. B. Donkin of Dr. G. Bauer’s very 
fine work, “ Marine Engines and Boilers.” The methods 
and style of this book are based on so excellent a com- 
bination of science and technical utility, that its first 
edition of 1902 soon called for a greatly amplitied one. 
The English translation runs to over 700 pages, and its 
illustrations are very good. No existing treatise on this 
subject gives better or better arranged information. 

Another important translation of 1905 is that cf Dr. 
Stodola’s “Steam Turbines,” by Dr. Lowenstein, cf 
Lehigh University. The merits of the original are now 
widely known, but it is not too commonly known that its 
third edition was re-written and enlarged to three or four 
times the original size, and contains good drawings of 
nearly all the turbines on the market. The translation is 
based on this latest edition. M.A. Rateau’s important 
“Experimental Researches on the Flow of Steam 
through Nozzles and Orifices” has also been translated 
into English by Mr. H. Boyd Brydon. In Germany there 
was published a very interesting history of the develop- 
ment of steam turbines by Herr W. Geutsch. America 
has sent us one of the best physical treatises yet written on 
the “Steam Engine”—by Professor R. C.H. Heck. This 
book abounds in thorough and accurate investigation of tl e 
practica] results to be obtained from wet and dry steam 
expanding under various conditions of ccoling. It has 
also a section of various chapters upon the kinematics 
and dynamics of the steam engine mechanism in which 
the most modern methods of graphic and other analysis 
are employed. Professor R. H. Smith’s book, “Com- 
mercial Economy in Steam and other Heat Power 
Plants,” also deals fully with the physical and thermal 
properties of steam, gases, and fuels, largely by the help 
of diagrams; but it is concerned in greater proportion 
with costs of steam plant and of steam production. It 
reduces these costs to diagram and tabular form, these 
diagrams giving numerous examples from English prac- 
tice. From them the author deduces formule, and gives 
the numerical factors for these, in a large number of 
cases representing different styles of plant. The main 
endeavour of the work is to show how capital and work- 
ing costs re-act on each other, and how the two must be 
adjusted in ratio to each other in order to attain maximum 
commercial economy. This forms probably the first 
systematic attempt made to reduce the commercial 
economy of steam power production to scientific method. 

The most important work on internal combustion 
engines that has appeared comes from America, and is 
entitled “Gas Engine Design,” by Dr. C. E. Lucke, of the 
Columbia University. It contains several particularly 
useful tables and many instructive diagrams. It does 
not concern itself with “design” in the usual sense of 
determining constructive forms. Its contents are well 
indicated by the headings of its three sections on (1) 
power, efficiency, economy ; (2) forces due to gas pressures 
and inertia and (3) dimensions of the engine parts. 

In the domain of electric industry the largest work that 
has appeared—or rather been completed in 1905, because 
its first part was published in 1904—is the six-volume 
“Modern Electric Practice,” by a long series of contri- 
butors writing under the editorship of Mr. M. Maclean, 
ot the Glasgow Technical College. As this encyclopedia 
aims at covering the whole range of electric manufac- 
ture, its contents cannot be indicated here. The reputa- 
tions of the authors are sufficient guarantee for the 
useful character of these contents. The technical details 
given are often very full, and especially in regard to 
tramways. 

A more specialised work is Mr. L. Andrews’ “ Elec- 
tricity Control,” issued at the end of 1904. This deals 
with switch gear and transmission systems in a manner 
at once thorough and readable. A later book of equally 
high technical character is ‘‘ The Insulation of Electric 
Machines,” by Messrs. H. W. Turner and H. M. Hobart. 
In this excellent manual tables and useful diagrams 
combine to give all the information really wanted, with 
very little recourse to algebraic reasoning and formule. 
A first-class teaching book is Professor C. F. Smith’s 
“Practical Alternating Currents and Alternate Current 
Testing.” Here, again, laws are represented by diagrams, 
most of them plotted direct from experimental measure- 
ments; and the result is that no intelligent student 
can fail to attain a clear insight and familar under- 
standing of the working of alternate-current apparatus if 
he will only work through this book along with sufficient 
laboratory practice. 

Hardly any department of engineering practice has 
advanced more rapidly in recent yea.’s han machine-toolng. 
Mr. Alfred Parr contributes a treatise on ‘“ Machine Tools 
and Workshop Practice,” with an introduction by Professor 
W. Robinson, of Nottingham. Some of the photographic 
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illustrations are very poorly reproduced, and a larger | the traffic ; but modifications in that direction are already 


proportion of detail drawings would have been desirable. | being introduced on our railways. 


The information as regards constructive design is fairly 


full in the range it covers, but is hardly up to date in | 


this range, and the same must be said as regards the 
chapter on tools and tool steels. Another larger treatise 
is that of Mr. J. V. Woodworth on “American Tool 
Making and Interchangeable Manufacturing.” This is a 
very practical book, and is quite modern. It deals more 
with methods and “devices” than with machines. It 
proceeds mostly by way of special example, and much of 
it is devoted to jigs and “fixtures.” The book gives 
plain evidence of the remarkable triumph of the milling 
machine all along the line. Since it is devoted to that 
feature of machine-tooling which Englishmen Rad in the 
first instance to learn from Americans, the one and only 
feature in which American machine tools have at any 


time proved their superiority, but which feature has 


really revolutionised most of our modern tooling pro- 
cesses, the reading of the book will repay British manu- 
facturing engineers. Another excellent book, one of the 
best on machine tools that has yet appeared, is by 
Thomas R. Shaw, and deals with all machines save 
lathes and boring mills, which were treated in an earlier 
volume by the same author. 

One of the best conceived and executed and most 
useful treatises that the year has produced is Mr. G. F. 


Odd 


Mr. G. 
book, which deserves higher-class illustration than we find 


in it, gives the fullest and most useful information on all | 


methods of handling material in Britain, continental 
Europe, and America. It deals with a subject which, in 


one way, is the most important of all studies for modern | 


industry. 


ELECTRIC PUMPING PLANT AT CONSETT 
IRONWORKS. 


To judge by the look of the country through which it is 
necessary to travel in order to reach the works of the 
Consett Iron Company from Newcastle-on-Tyne, it would 
never be supposed that the company would ever have 
difficulty on account of water. Streams abound in the 
neighbourhood, but, unfortunately, since Consett is nigh 
on 900ft. above sea level, these streams are all out of reach. 
The consumption of water in the works is large, and we 
gather that until quite recently the iron company has had 
to pay something like £4000 a year for the water it used. 
Under these circumstances, it will be understood that it 
has shown a great deal of wisdom in furnishing itself with 


PUMPING 


F. Zimmer’s | 


PLANT 


MAIN SWITCH BOARD 


capacity being more than enough to supply all the inhabi- 
tants of, say, West Ham—with its 281,894—with 30 gallons 
each per day, and the working capacity more than enough 
to do the same with, say, Oldham with its 138,786. From 
sucha comparison as this it is possible to form a more or less 
adequate idea of what was undertaken in the installation 
under consideration. 

The general lay out of the works and the position of the 
upper and lower reservoirs are shown in Fig. 1, The 
works are situated on the side of a hill, and in such a posi- 
tion that practically the whole site, which is over 100 acres 
in extent, can be made to drain into the new reservoirs 
marked A at the left-hand of the engraving. These have 
been constructed as part of the present scheme by raising 
an embankment on sloping ground. The reservoirs are 
placed side by side with a dividing embankment between 


| them, and they are capable of holding from 2,500,000 
| to 8,000,000 gallons each. 


The water drained from 
the various parts of the works is led down to them through 
a large culvert which was excavated in tunnel, and britked, 
the tunnel running right under a huge slag bank some 
60ft. high and more at this point. Into this culvert the 
different drains were led. It is necessary, in order that 
this water may be used over and over again, that the 
water should be pumped up into reservoirs B, shown on 
the right of Fig. 1. The high-water level in these is just 





a means, not only of storing as much of the rain falling 


Nn Consexs 
— 


FFices 
Boilers 


Power House 


Z ev 
| Zim’ \ 
oe SE, 
ew" wae 
we, ~My 

e” + 


Consett 


Junction Scale of Feet 


Phas wd 


109 0 S 1000 





@ Tae Excivecn gf 


Fig. 1_CONSETT 


Zimmer's large volume on the “ Mechanical Handling of 
Material,” and it is pleasant to note that this, which is 
practically the only existing treatise on the subject, is 
written by an Englishman whose twenty years of practical 
experience in the branch of engineering on which he 
writes has been almost wholly gained in Europe. One 
of the popular myths that die hard is that the mechanical 
and automatic handling of material ( 
American inventiveness. Nothing could 
opposite of the truth. 


be more the 


IRONWORKS 


is a product of | 


Nearly all the methods of auto- | 


matic handling, weighing, and measuring of materials | 


have been originated and first practically developed in 
Europe. In two important departments, indeed, namely, 
in loading and unloading enormous quantities of ore and 
coal on to and out of ships, and in the self-unloading of 
railway trucks of the same materials, the recent American 
developments have been on a much larger scale than has 
been seen on this side of the Atlantic. 
partly because of the much larger quantities to be dealt 
with there at specified individual stations, and partly on 
account of the more fortunate direction taken by the 
development of American steel trucks. The same pattern 
of truck could not be used on British rails because of the 
different nature of the lines and the different character of 
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on its land as possible, but in devising a scheme whereby 
this water can be used over and over again. 

By the courtesy of the company’s officials we were 
recently privileged to pay a visit to the works in company 
with the consulting engineer for the pumping plant, Mr. 
J. E. Hodgkin, of Newcastle-on-Tyne, and we would here 
take the opportunity of tendering our best thanks to Mr. 
John Scott, the company’s engineer, who courteously con- 
ducted us over the works and explained the whole scheme, | 
which, we may add, originated with him, and has been 
brought to a successful termination largely by his 
instrumentality. 

How important a business this has been will be | 
sapacity of the | 
pumps installed represents nearly 8,600,000 gallons of 
water pumped in twenty-four hours. Now, ‘taking 
representing the average consump- | 
tion per head, this capacity would be sufficient for | 
town of over 286,000 inhabitants. As a matter | 
of fact, however, it is intended to keep one-third of | 
the machinery as spare, and to run only two-thirds, at 
the same time lowering the speed 25 per cent. The daily | 
ordinary working capacity of the plant will, therefore, be | 
sufficient to supply some 143.000 people with water, the full | 





Overhead Crane 





eo , 10feet 


PUMP HOUSE AND WATER MAINS 


horizontal distance between the two following approxi- 
mately the line of the rising main is some 3600ft. From 
reservoirs B a system of pipe lines run to the different 
parts of the works where the water is needed, which 
include the pig beds, where large quantities are required. 

After carefully considering what form of power 
should be used for pumping, the company chose elec- 
tricity, and called in Mr. Hodgkin as its consulting 
engineer. This gentleman, on going into the matter, 
decided that a continuous current plant had commercial 
advantages over the three-phase in this particular 
instance, and determined to install machinery to work 
at a pressure of 500 volts. Perhaps the fact that are 
and incandescent lighting was also to be carried out from 
the same power-house, and by means of the same 
machinery, had something to do with this decision. The 
matter was complicated by the fact that it was not pos- 
sible to place the power-house nearer to the pumping- 
house than 988 yards—imeasured along the route of the 
transmission line. This line consists of three pairs of 


| cables, each made up of sixty-one strands of No. 13 


S.W.G. copper wire, each cable representing some two 
tons of metal. The reason for placing the power-house 
where it is was that the company very rightly wished to 
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miake use of some of the surplus gas from the blast 
furnaces, which was not being used for other purposes. 
The boiler-house, therefore, was put within easy reach of 
the gas main, and as a provision in case there should not 
be a surplus quantity of gas available, the boilers, of 
which there are three of the Babcock and Wilcox make, 
were also arranged so that coal could be used for firing, a 
siding from the railway being taken past the end of the 
boilers for bringing in the coal. 

Closely adjoining the boilers is the power-house, which 
is a brick building 60ft. long by 35ft. wide. In this are 
two three-crank enelosed type vertical compound engines 
made by Messrs. Ernest Scott and Mountain, each engine 
being direct coupled on the same bed-plate to a 12-pole 
continuous-current generator by the same firm. The 
steam engines have one high-pressure cylinder 21in. in 
diameter, and two low-pressure cylinders, each 24in. in 
diameter. The length of the stroke is llin., and the 
speed 350 revolutions per minute. With asteam pressure 
at the stop valve of 120]b. on the square inch, the brake 
horse-power of the engines at this speed is said to be 550. 
Forced lubrication is employed, two pumps being placed 
at the end of the engine, these being readily accessible by 
means of a cover provided for the purpose, Each engine 
has its own steam separator. 

The electric generators are designed each to yield 700 
unpeéres at from 500 to 550 volts, with a rated full load 
output of 870,000 volts, at 350 revolutions per minute. 
They are compounded up so that the drop in the line may 
exactly be balanced and a steady pressure be maintained 
at the pump-house at the end of the transmission line. 
At one end of the power-house is an eight-panel switch- 
board. Two panels are for the main generators, and each 
is fitted with ammeter, voltmeter, double-pole switch, 
automatic circuit breaker, and shunt regulator. One 
panel for the power mains is fitted with four double-pole 
switches and double-pole fuses—arranged so as to isolate 
the main circuits in case of breakdown or repair—and 
four ammeters. One panel has mounted on it the earth 
detecting lamps, and meters. The remaining four panels 
are devoted to lighting, two of them being fitted with 
controlling switches and meters, an? two with the dis- 
tributing switches for the various circuits, together with 
the usual fuses and a meter. The panels are mounted 
in an angle iron frame, and there is a distance between 
the back of the board and the wall of the building of about 
4ft., which gives ample room for access to the back con- 
nections. In short, the power-house forms an excellent 
example of a modern up-to-date installation. We saw it 
in full work, and can testify to the noiselessness of the 
engines and the sparklessness of the commutators. 

From the power-house the current is taken through the 
works to the pump-house. The route of the transmission 
line is seen in Fig. 1. The line consists, as already men- 
tioned, of three pairs of copper conductors, each cable 
consisting of 61/13’s S.W.G. Bare copper is employed on 
account of the rapid deterioration of any form of covering 
by reason of the fumes in the air. The poles upon which 
the cables are carried are arranged to give a clear space 
of 80ft. from the ground, so as to avoid any risk of damage 
by the travelling cranes which are moving about the 
works. The total length of the overhead line from the 
power-house to the pump-house is 988 yards, and, in 
addition to the power cables, there are a pair of telephone 
cables and a single cable for a voltmeter to show the 
pressure in the pump-house. This cable has a resistance 
of 06 ohms per 1000 yards, so that the double circuit in 
this instance has a resistance of some °118 ohms. 

The chief point of interest in the whole installation lies, 
without doubt, in the hydraulic arrangements. First of 
all there is the pump-house. This is placed, as may be 
seen on the plan, quite close to reservoir A. All the 
piping has been arranged so that at any time it may be 
duplicated, though at present only the delivery pipes 
are doubled. The pump-house is a_ brick building 
and is 78ft. long by 48ft. wide. In this there are installed 
three sets of three-throw horizontal ram pumps, made, 
like the engines and electric generators, by Messrs. Ernest 
Scott and Mountain. The three-throw type of pump was, 
we understand, decided upon in preference to the turbine 
pulp on account of its higher efficiency, and in view of 
the fact that the plant will be required to run con- 
tinuously throughout the year. The pumps are designed 
to deliver 1500 gallons a minute under a head of 
300ft., but at the time of our visit they were delivering 
as nearly as possible at the rate of 2000 gallons a minute, 
though, as already remarked, it is not proposed that they 
shall ordinarily deliver more than 75 per cent. of this 
amount. Each of the three rams is 18in. in diameter, 
the stroke is 22in., and the speed for the lower rate of 
delivery is 26 revolutions per minute. 

These pumps differ but little from the ordinary type of 
colliery pump made by this firm, and our readers will be 
familiar with its general design from illustrations which 
have already appeared in our columns. They are fitted 
with four bearings on the crank shaft, and have solid gun- 
metal rams working in slipper guides on the bed-plate. 
They also have independent valve boxes and connecting 
I'-pieces throughout, all the corresponding parts in each 
being interchangeable. They are each driven by ropes 
from an Ernest Scott and Mountain electrie motor running 
at 475 revolutions per minute, with an electro-motive force 
at the terminals of 500 volts. These motors are in 
‘ippearance very like the generators, and were running ! 
equally well. The pumps, also, in spite of their speed 
being higher than it ordinarily will be, were behaving 
excellently, neither they themselves nor their gear- 
ing making any appreciable noise. The pulley shaft 
of the motors is independent of the armature shaft, being 
connected to it by means of a coupling, so that the 
uwmature can be taken out, if necessary, without interfer- 
ing with the driving ropes. There is a seven-panel switch- 
board, two panels of which deal with a small motor 
generator for charging some cells in an accumulator 
house near by, this battery being used for lighting some 
of the houses of the officials. We may say that there are 
two similar motor generating sets in the power-house which 





are used for the lighting circuits. While on this subject, 
it may be stated that the main lighting installations ¢on- 
sist of a total of 160 enclosed-type 6 ampére are lamps, 
the majority of these being carried on poles and brackets, 
and 250 incandescent lamps, of which the greater part 
are in the head-office at the works. In both the power 
and pump-houses there is ample room for future exten- 
sions. 

We have already referred to the reservoirs A and B, 
and how that the water which is used throughout the 
works and all the available rainfall is drained to the 
former. Suction pipes are led into both departments of 
A, and joined at present to one suction pipe leading 
along the separating embankment to the pumps. 
From the delivery pipes a 24in. pipe rising main is 
taken in a brick-lined tunnel driven like the water 
tunnel underneath the slag bank up towards reservoirs B. 
On its way down to the reservoir A after use the water 
becomes considerably cooled, and is still further lowered 
in temperature as it is pumped up to B again and 
flows from there by gravity to where it is required, so 
that by that time it has become quite cold.. In summer, 
however, it is anticipated that it may be necessary 
to deliver the water only into one side of the reservoir 
A, and have the other side pumped down below the level 
of the top of the dividing embankment. In this way 
the water will have to find its way over the 
embankment in a waterfall which will still further cool 
it. The arrangements of letting the water into these 
reservoirs will be appreciated from a study of Fig. 2, 
which also shows the pump-house and the suction 
and delivery pipes. We may say that a complete series 
of valves has been arranged for, so that any or all the 
pipes may be used at will. 

From the foregoing description it will have been seen 


that the whole installation is of no ordinary character. | 


It is ample in capacity throughout, and there should be 
in it a perfect guarantee against a water famine. Every- 
thing, in fact, is on a most liberal scale. Provision has 
even been made for running a second rising main, so as 


to make the connection between the pump-house and | 


upper reservoirs Coubly secure. 

The engravings which we give on pages 32 and 35 
show various portions of the installation; Figs. 3 and 4 
show the interior and exterior of the power-house, the 
latter giving a view of the gas-fed boilers. Figs. 5 and 6 
show the interior and exterior of the pump-house. In 
the former will be seen the liquid switches used for 
starting the motors, and in the latter the reservoirs, with 
their dividing embankment, the transmission line, and 
a double narrow-gauge cable railway down the slag bank. 
By means of this all the heavy material for the machinery 
for the pump-house had to be taken—in itself no easy 
task. The arrangement of the delivery pipes is shown at 
the top of page 32, in which the accumulator-house may 
be seen on the right-hand side ; and the main switchboard 
is shown on the same page. 

In conclusion, we would especially congratulate the 
company’s engineer, Mr. John Scott, on the design and 
general carrying out of the whole installation for which 
he is responsible. Of the contractors’ work we would 
only say that it quite comes up to the high standard 
which we have learnt to expect from them. 


PROGRESS OF WARSHIPS AND MACHINERY 
BUILDING IN ENGLAND. 

In our issue of June 80th last, in an article under the 

above heading, we recorded the fact, consequent on the 


lessons taught in the late great naval battle in the Sea of | 


Japan, that the British naval authorities, when consider- 
ing the matter of new constructions, reverted to the 
“big” battleship idea, and had decided that the one 
vessel of that class included in the 1905-6 programme 
should be laid down in a Royal Dockyard, and her con- 


struction pushed on at a rate that has had no parallel in 


warship building. 
The first keel plate of such a vessel, to be named the 


Dreadnought, was accordingly laid down in Portsmouth | 
Dockyard on the 2nd of October last, and up to the pre- | 


sent time between 5000 and 6000 tons of material have 
been worked into her hull. She is to be a vessel of 18,000 
tons displacement, and her hul] will be similar in form to 
that of the King Edward VII., but there will be no ram, 
her stem being made sufficiently strong to be available 
for use in ramming should it be required. The most 


remarkable feature in the form of the vessel will be the | 


overhang of the stern, which projects some fifty feet or 
more over the rudder to allow space and give protection 
to her propellers and shaft ends. She will be the largest 
and heaviest vessel ever built in any Government dock- 
yard. It is assumed that the striking power of her ten 
12in. guns will be so trememendous that nothing afloat 
will be able to stand up against her when in action, and 
with 20,000 indicated horse-power applied to her turbine- 
driven propellers she should outstrip in speed—designed 
to average fully 20 knots an hour—any existing vessel of 
her class. 

The armoured cruiser Warrior under construction at 
Pembroke was successfully launched on the 25th of last 
November. It will be remembered that this ship was 
originally to have been launched at the end of Septem- 
ber, but was delayed at the starting of the boring-out 
operations for her propeller shafting, and it was subse- 
quently decided to detain her longer on the slip, be- 
cause greater progress could be made with her on it 
than in any position afloat after launching. When ready 
for launching, however, she required no prompting to 
leave the “ ways,” although new hydraulic rams had been 
provided for starting her, as she commenced to move 
directly the dog-shores were knocked away. She was 
laid down on November 5th, 1903, and was in an excep- 
tionally forward state when launched. 

Good progress has also been made with the armoured 
cruiser Defence, also being built at Pembroke, all the 





frames between the stem and stern below the lower deck 
being in place, while abuve this deck for more than half 
the ship’s length amidships the frames are erected. The 
work inside the ship is also being rapidly forwarded, the 
bearers for the Yarrow boilers being in course of erection, 
and those for the main engines commenced. There is 
also in the building stage the first-class cruiser Shannon 
at Chatham, and the armoured cruiser Minotaur at 
Devonport. 

The vessels “ completing,” in addition to the Warrior, 
are the Hibernia, Britannia, and Africa, battleships, 
at Devonport, Portsmouth, and Chatham respectively. 
The Encounter, second-class cruiser, built at Devon- 
port, has at last succeeded in getting through her 
steam trials; she was laid down in January, 1901, and 
launched in June, 1902. On her 30 hours’ trial at one- 
fifth power her engines developed 2597 indicated horse- 
power, and gave her a speed of 13 knots; and on the full 
power trial on October 18th ult., with steam at 218 Ib. per 
square inch, and engines making 178 revolutions per 
minute, the indicated horse-power developed was 13,006, 
and the speed attained 21 knots, the coal consumptien 
for all purposes being 2 lb. per indicated horse-power per 
hour, results which was considered very satisfactory. 
The vessel has now passed into the Dockyard Reserve. 

The Duke of Edinburgh, armoured cruiser, which at 
the date of our last report was completing at Pembroke, 
has since undergone several steam trials, the preliminary 
one of her propelling engines having taken place on 
| September 6th. At her later trials on November 16th 
| these engines worked very satisfactorily, the vessel 

steaming for more than twelve hours at a speed exceeding 
| 21 knots. The trials of the Babcock and Wilcox boilers 
|——nineteen in number—fitted in the vessel, have con- 
clusively proved their superiority over the cylindrical 
boilers, of which there are six on board. So rapidly can 
steam be raised in them, that it is practicable to empty, 





| clean, and refill a group of them, replace a tube, and get 
| up steam again within four hours. 


Turning now to the progress made in the construction 
of warships and machinery in private shipyards and 
engine works in England, we find that since the end of 
last Tune, of the vessels then in hand at the works of Sir 
W. Armstrong, Whitworth and Co., at Elswick, the, first- 
class armoured cruiser Hampshire, and the Fleet Scout 
Adventure, after successfully undergoing their official 
trials, have been handed over to the Admiralty authorities. 
The Attentive, sister ship to the Adventure, has also 
completed her official trials, and will shortly be handed 
over. The first-class armoured cruiser Achilles has now all 
her armour fitted in place, and her propelling and other 
machinery is all on board. The first-class battleship 
Kashima, built by the firm for the Imperial Japanese 
navy, is now almost ready for her trials; and a com- 
mencement has been made at the Elswick shipyard with 
the drawings for a 33-knot torpedo-boat destroyer for the 
British Navy, to be named the Afridi. She will be driven 
by turbine machinery, the steam for the engines being 
raised in water-tube boilers burning oil fuel. 

At Hawthorn, Leslie and Co.’s works at St. Peter's, 
Newcastle-on-Tyne, the machinery of the cruiser Hamp- 
shire, previously mentioned, has been completed, and the 
vessel put through her trials. The engines built at the 
St. Peter’s Works for the cruiser Duke of Edinburgh—the 
ship having completed her trials—are now being opened 
out previous to their final acceptance. These engines are 
of special interest, as the vessel fitted with them is the 
first having standardised machinery. It will be remem- 
bered that shortly after the orders for her and her sister 
ship, the Black Prince, were placed, arrangements were 
made with the Admiralty by which the machinery of the 
two vessels should be duplicate, the Thames Engineering 
and Shipbuilding Company and Messrs. Hawthorn, Leslie 
and Co., jointly devising the means to be taken to ensure 
this. On the trials the whole of the machinery of these 
two vessels has worked admirably, proving the joint 
design to be a satisfactory one. Four other sister ships— 
the Cochrane, Warrior, Natal, and Achilles—have their 
machinery constructed from the gauges and templates 
\ made for the Duke of Edinburgh, and are interchangeable 
in every respect with that vessel and the Black Prince. 

The machinery of the Achilles, made at the St. Peter’s 
Works, is at present being erected on board, bué in the 
| boiler installation Yarrow boilers have been substituted 
for those of the Babcock and Wilcox type, and it is fully 
expected that the steam trials of this ship will commence 
| about next May. The trials of the 254-knot torpedo boat 
destroyers Boyne, Doon, and Kale, sister ships in-every 
respect, built at the Hebburn shipyard, having teen com- 
pleted, the vessels were handed over to the Admiralty. 

The propelling engines of the four-cylinder triple-expan- 
sion type, and of 16,750 indicated horse-power, being built 
by Hawthorn, Leslie and Co., for the Agamemnon, sister 
ship to the Lord Nelson, together with the boilers for the 
vessel, which are fifteen in number, of the Yarrow type, 
to be worked at a pressure of 250 lb. per square inch, are 
well advanced in the shops, and all will be ready by the 
launching date of the ship, which has been fixed for 
next May. 

The Gurka, one of the 33-knot torpedo boat destroyers 
lately ordered from the firm by the Admiralty, will be built 
at their Hebburn shipyard, and fitted with turbine 
machinery. The boilers are to be of the latest Yarrow 
water-tube type, but will be fired by oil fuel only, and not 
adapted for burning coal. The drawings for the machinery 
of this vessel are in course of preparation in the offices at St. 
Peter’s. The Afridi, another of the 33-knot destroyers 
previously mentioned, to be built at Elswick and fitted 
with turbine machinery, will have her water-tube boilers 
and the whole of the boiler installation and oil fuel 
arrangements throughout the ship made by Messrs. 
Hawthorn, Leslie and Co. 

Palmer's Shipbuilding Company has, since the date of 
our last return of work, delivered over to the Admiralty, 
after very successful speed trials, the torpedo boat 
| destroyers Wear and Swale, the results attained at those 

of the last-mentioned vessel, which took placé in August, 
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being as follows. On the 1st of August she ran her four 
hours’ “ consumption ” trial, and attained a speed on the 
mile of 25°066 knots, and for three hours 25°38 knots, 
the indicated horse-power developed being 7618, the coal 
consumption per indicated horse-power being 2°35 lb. 
The four hours’ full-power trial took place on August 


16th, when the speed on the mile was 25°29 and for three. 


hours 25°595 knots, the indicated horse-power being 7466. 
The contract stipulated that on the “ consumption” trial 
the speed “on the mile” should be 25 knots, and on the 
following three hours 25} knots, with a consumption of 
2} Ib. per indicated horse-power. On the full-power trial 
the speeds were to be 254. and 254 knots respectively, so that 
all the conditions were liberally met, although on some of 
the trials the weather was anything but favourable; the 
working of the machinery, however, was all that could 
be desired. 

Good progress has also been made at the Jarrow ship- 
yard with the battleship Lord Nelson, which has been 
previously described. Palmer's Company has also had 
in hand during the past six months a rather novel order, 
in the shape of “half a ship.” It will be remembered 
by our naval readers that the destroyer Syren, built by 
Palmer's firm in 1901, in the course of some naval evolu- 
tions last May ran ashore at Berehaven and got badly 
damaged, so much so that the forward part of the vessel 
had to be abandoned where it grounded; but the after 
part, containing the machinery, was saved, and after being 
titted with a temporary bulkhead, was towed to Queens- 
town. A new fore end has since been built for the vessel 
at the Jarrow yard, and was towed round by the firm to 
the dockyard at Haulbowline early in November, where it 
will be connected to the after part. 

As no warships are now being built on the Humber, 
we pass from the Tyne to the Thames, where we find 
that the Thames Ironworks Company, the builders of 
the first-class cruiser Black Prince, has since the date of 
our last return practically compieted that vessel, the 
whole of the machinery having been fitted on board, and 
her steam trials at sea-having been run with very satis- 
factory results; her engines developed on the first thirty 
hours’ trial an indicated horse-power of 4879, and gave 
the ship a mean speed of 14°6 knots, the coal consump- 
tion being 2°11 |b. per indicated horse-power per hour, 
water consumption for all purposes 21 lb. per indicated 
horse-power, while the water lost for the whole thirty 
hours was 21°4 tons. 

On the second thirty hours’ trial the indicated horse- 
power developed was 16,699, giving the ship a mean 
speed throughout that time of 21-6 knots, the coal con- 
sumed being practically 2 lb., and the water consumption 
19-1 lb. per indicated horse-power per hour ; the water 
lost during the thirty hours being only 37°69 tons. On 
the full power trial at 23,500 indicated horse-power the 
mean power developed throughout the eight hours was 
23,939 indicated horse-power, the speed of the ship on the 
the mile was 23°66 knots, the coal and water consumption 
respectively 2-1 lb. and 19 Ib. per indicated horse-power 
per hour, the loss of water for the eight hours being 
13°4 tons. 

The whole of the trials, which were considered very 
satisfactory, were run under the new stringent conditions, 
that is, with doors closed, limited engine-room staff, and 
without water on the bearings, the working clearance on 
these being also reduced. Under these conditions the 
machinery ran exceedingly well, and there was a marked 
absence of vibration. With her gun trials completed, the 
Black Prince is to return to the Thames to be completed 
for commissioning in the “A” division of the Fleet 
Reserve. 

The 1000-ton coal-bagging lighter, on the Mackrow- 
Cameron system, in hand at the Thames Ironworks ship- 
yard for the Admiralty, has been launched, and is now 
waiting for her hoisting machinery, which is expected 
very shortly, it being hoped to have a preliminary trial of 
the vessel, and to deliver her to the Admiralty at Devon- 
port very shortly. 

At Yarrow and Co.'s works at Poplar, since the end of 
last June, the torpedo boat destroyers Gala and Garry 
have been duly handed over to the Admiralty authorities; 
and the Yarrow water-tube boiler then in hand for the 
Naval College at Dartmouth has been delivered. The 
nineteen Yarrow boilers for the armoured cruiser Warrior 
being built at Pembroke will very shortly be delivered at 
the dockyard.. There are also under construction at the 
Poplar works twenty-four water-tube boilers for the first- 
class cruiser Shannon building at Pembroke; the 
coastal destroyers Mayfly and Moth, fitted with turbine 
machinery for the British, and a destroyer 220ft. long, of 
20ft. 6in. beam, for the Greek Government. There is 
also under construction a Yarrow boiler for the Spanish 
torpedo boat Halcon, which will be shortly delivered. 

At the Chiswick works of Sir J. I. Thornycroft and 
Co. the progress in warship building since June last is as 
follows:—The Swedish destroyer Magne has completed 
her trials and been delivered. This vessel, which is 216ft. 
Yin. long, and 20ft. 9in. beam, is fitted with engines of 
7200 indicated horse-power, supplied with steam by 
Thornycroft water-tube boilers, and is similar in type to 
the Shirakumo and Asashio, built by the firm for the 
Japanese Government. On trial she attained a speed of 
30} knots with a load of 55 tons, which was a quarter of 
a knot above the guarantee. 

The five coastal destroyers ordered by the British 
Government have made rapid progress. The Gadfly is 
plated, and the remaining four are in frame and nearly 
plated. The turbine machinery for the Gadfly is being 
made by the Parsons Marine Turbine Company, Limited, 
and the remaining four sets are being made at Thorny- 
croft’s Woolston works, Southampton. Six of the firm’s 
make of water-tube boilers for Italian destroyers have 
been delivered, and eighteen more are in course of con- 
struction. The firm has also in hand eight water-tube 
boilers for the British Navy, in addition to those for the 
destroyers it is building. At the works of the firm at 
Southampton there is also being built a new British ocean- 
going destroyer of 33-knot speed to be named the Tartar. 


, diameter, lined with Qin. fire-bricks. 


At Cammell, Laird and Co.’s works at Birkenhead the 
Fleet Scouts Pathfinder and Petrel, which had successfully 
carried out their official trials at the date of our last 
report, were completed for the Fleet Reserve; the former 
left the Mersey for Chatham on July 5th, and the latter 
for Portsmouth on September 7th. The 254-knot destroyer 
Ouse also having completed her trials successfully, pro- 
ceeded to Devonport on September 15th. The 33-knot sea- 


| going destroyer Cossack, for the building of which an 


order has been received from the Admiralty, has her keel 
now laid. She is to be fitted with turbine machinery of 
14,000 indicated horse-power, to be of the Parsons type. 

At Vickers, Sons and Maxim's shipyard at Barrow, the 
e~moured cruiser Natal, a sister ship to the Warrior, was 
launched on September 30th. She is 480ft. long and 
73ft. 6in. beam, and will have a mean draught of 27ft., at 
which her displacement will be 13,550 tons. She will be 
propelled by two independent sets of four-cylinder triple- 
expansion engines, designed to develop 23,500 indicated 
horse-power at 135 revolutions a minute, and to give the 
ship a speed of 22 knots an hour. Steam will be supplied 
by twenty Yarrow water-tube boilers and six cylindrical 
boilers. The Natal’s armament will comprise six 9*2in. 
guns, and four 7‘5in. guns, all mounted at the level of 
the upper deck. 


TRANSVAAL INDUSTRIES. 


(By our own Correspondent.) 
No. 
THE FIRST PORTLAND CEMENT FACTORY, DASPOORT. 

Mvcu interest necessarily attaches to the attempts that 
have been made to found manufacturing industries in the 
Transvaal, and it is gratifying to be able to record the 
complete success that has attended the working of the 
new plant at the First Portland Cement Factory, Das- 
poort. This factory is situated on the Pretoria- Pietersburg 
Railway, about three miles outside Pretoria. It is not the 
only cement factory in South Africa, but it is one of the 
few works that can be thoroughly styled a home industry, 
for all the raw materials—limestone, clay, coal, &c.—are 
found locally, and the labour utilised is not imported. 

The works were started some few years before the war, 
and jogged along with indifferent success, and with 
several changes of management, until the close of last 
year. Some very good cement was turned out, but also 
some very poor stuff. The general complaint of users 
was that there was no uniformity or standard in the pro- 
duct. This was possibly due to defective burning in the 
old-style brick kiln, and possibly to want of uniformity in 
the charge, the clay being taken from a puddle on the 
property, and this being at times much more moist than 
at others. The>old régime came to a conclusion by 
reason of a disastrous fire which destroyed nearly the 
whole works. This calamity proved, however, to be a 
disguised blessing, for it enabled a clean sweep to be 
made of the old practice, and allowed of a new plant 
being erected which is quite the latest thing of its kind. 
The factory was started up afresh about five months 
ago, and the success achieved has far exceeded the most 
sanguine expectations. 

The raw material now used consists of white limestone 
from Pinaar’s River and Rhenosterspruit, together with a 
slightly ferruginous clay shale, of which there is plenty 
at hand locally. These ingredients are both dry, and 
are carefully weighed out into trucks in the correct 
proportions as decided by chemical analysis. The trucks 
deliver on to a floor at the crusher station, and from 
here the rock is shovelled by natives into two coarse 
breakers, these being of the reciprocating jaw type. Both 
these crushers deliver on to a common Robins’ conveyor 
belt, and the product is lifted to the mixture floor. It is 
now about the size of nut coal, and can be easily handled 
with a shovel, so that hand mixing is facilitated. The 
next reduction stage consists of three roller crushing 
machines, in series, elevators handling the product auto- 
matically between each stage. These elevators are 
bucket-chain elevators, and are completely boxed in 
with wooden’ casings. After having passed through 
these three rolls, the product is by this time reduced to 
the size of wheat, and contains much fine stuff. It is 
now conveyed to a bin situated over the emery burr 
machines, of which there are four, arranged in pairs, 
the discharge from one mill being the feed for that 
immediately below. These machines are a great improve- 
ment on the old burrstone grinders. Each consists of a 
pair of solid emery discs of about 4ft. diameter. laid hori- 
zontally one on top of the other, one rapidly revolving 
and the other fixed. The upper stone has a central hole, 
through which the feed is introduced, and the ground 
product is discharged by centrifugal force through radial 
grooves cut in the lower stone. The powder now resembles 
fuller’s earth in fineness, and the ingredients have been 
thoroughly mixed. This finished raw mixture is conveyed 
by screw conveyor to the stock bin over the rotary kiln, 
this bin being large enough to store three days’ grinding, 
and thus to supply the kiln with feed on Sundays and 
holidays when the mill is not working. 

The rotary kiln is a steel cylinder, 70ft. long by 64ft. 
It is mounted on 
roller bearings, with a roller thrust box, and is set with 
a slight downward inclination from the inlet to the outlet. 
It is revolved by means of toothed-wheel gearing from 
a shaft connected by belt with a set of four-step coned 
pulleys. This allows for fairly fine adjustment of the 
speed of revolution of the kiln, the usual speed being one 
revolution per minute. The kiln is gas heated, the gas 
being produced in a locally manufactured producer plant 
from Landon coal, having about 52 per cent. fixed carbon. 
The temperature maintained in the kiln is 83000 deg. Fah., 
and the fire-brick lining is found not to suffer at all, 
being protected by a thick layer (about 5in.) of the 
cement which adheres to it. The powder to be burnt is 
conveyed into the upper end of the kiln through a water 
jacketed intake, ‘and gradually attains an increased tem- 
perature as it flows and rolls down towards the burning 





zone, where it forms into balls of clinker and drops out of 
the lower end of the kiln on toa cooling dump. Water 
from a small hose is sprayed on to the hot clinker, the 
amount being regulated so that when the product has 
become cool it is not in the slightest degree wet. 
From the base of the dump the clinker and powder are 
shovelled into barrows and removed to the bin that feeds 
the grinding machines. 

The time required to burn the mixture thoroughly in 
the kiln is about thirty minutes, as against twenty-four 
hours in the case of the Hoffman kiln formerly used. The 
advantages of this rotary gas-fired kiln are many and 
important. Besides the great saving of labour effected, 
there is also secured a full control over the burning, every 
piece of clinker being thoroughly burned in the rotary 
kiln, it being only a matter of adjusting feed and speed 
to get the required result. With gas firing, all ash and 
sulphur are kept away from the finished cement, so that 
the product is practically pure. 

The grinding of the clinker is effected by means of a 
Kent roller mill and a couple of tube mills. These latter 
are 18ft. long by 4ft. 4in. diameter, and are lined with 
white cast iron blocks, the grinding being effected by the 
continuous rolling of the charge of flint pebbles. 

The finished product—a thoroughly burnt, clean, white 
cement, ready for immediate use, without further 
storing or exposure—is put up in 200]b. sacks, or in 
100 lb. paper bags, the price of barrels being prohibitive, 
and their use not being essential, considering that the 
cement will not have to travel long distances before being 
used. The retail price is 25s. for two sacks, equal to one 
cask, as against 29s. to 30s. for the imported article. 
The price of cement at the coast ports is 11s. to 12s., so 
that it does not appear possible that this particular 
factory will do more than meet the purely local demand 
in the Transvaal. However, now that it is seen that a 
good, reliable cement can be obtained from rocks of 
which large supplies exist in South Africa, it is quite 
possible that other factories equipped on the same lines 
as the one described will be erected at suitable centres, 
and that the necessity of importing cement from oversea 
will gradually fade away. 

The output of the Daspoort factory is 30 tons per day 
of 24 hours, and this is the maximum limit with the 
present plant. Regarding the cost of production, exact 
tigures are not obtainable; but it should be noted that 
the limestone in the present instance has to be brought 
from long distances, and the. cost of getting it on the 
premises amounts to from 18s. to 20s. per ton. Coal, 
of course, is comparatively cheap, probably under 12s. 
per ton. I was given to understand that the amount of 
lime in the cement was about twice the weight of the 
other ingredients—not a high proportion. 

The results obtained under test with this Pretoria 
cement, both at the factory and in the Mines Department 
Mechanical Laboratory, are very satisfactory—viz., after 
one day, 300 lb. per square inch ; after three days, T001b. 
per square inch; after seven days, 1000]b.; and after 
28 days, over 1200lb. The other usual tests give 
equally good results, and if the present quality can be 
maintained, which there is no real reason to doubt, the 
factory will be quite unable to cope with the orders which 
are now coming in with increasing rapidity. As previously 
stated, with the old plant in operation the factory got 
a bad name, which had to be lived down. This it has 
practically done already, and a future prosperous career is 
thoroughly assured. The example set, others will not be 
slow to copy. 








DOCKYARD NOTES. 

THE laying down of H.M.S. Dreadnought has been the 
chief event in the British Navy during the past year. The 
importance of the matter lies in the fact that the Dread- 
nought, carrying nothing but 12in. guns, fast, and practically 
invulnerably protected, renders obsolete almost all existing 
warships. Details of the ship are at present confidential, so 
had better not be touched upon; but some conception of 
what she entails may be gathered from a glance at what she 
could do. Ten years ago the Majestics were the finest ships 
in the world. To-day there is no question that the Dread- 
nought could lie at 10,000 yards, and sink an entire fleet of 
Majestics as easily as the Japanese fleet sank the Russians at 
Tsushima. Indeed, the Majestics would practically be unable 
to reply, their guns not being really effective much over 5000 
yards. Later ships would, of course, be better off, but it is 
probably no exaggeration to say that the Dreadnought could 
tight a couple of our latest King Edward VII. type, and come 
out best. Incidentally she could probably tackle the entire 
German battle fleet single-handed, and so is a guarantee of 
peace. It should be remembered, however, that Germany is 
preparing to build similar ships, that Japan has two in hand, 
that the United States contemplates a couple, and France has 
plans for three. When these ships are all afloat existing 
battleships will hardly count. The reflection is a sad one, 
relieved only by the fact that the millions sunk in warship 
building find an immense amount of employment for British 
labour. 


THREE years or so ago the Dreadnought idea was laughed 
to scorn. It first appeared in Fighting Ships, in an article 
by Colonel Cuniberti, the famous Italian Naval architect. 
Critics called the idea impossible, but to-day it is revolution- 
ising the naval world, 





On November 12th the Pekin and Hankow Railway, 
which is the first line of railway of any length in China, and which 
ends at Hankow on the Yang-tse-Kiang, was thrown open to 
regular traffic throughout its entire length. The journey by rail 
between these two important centres of Chinese activity takes now 
thirty-six hours, as compared with one of a week hitherto along 
the bad roads, or even by steamer calling at Shanghai and 
Tientsin. The cost of Jaying down this Pekin and Hankow line 
has been about £700,000. The line is to be known as the Ching- 
Han Railway ; hitherto it has been called the Lu-Han Railway, 
being the shortened form of Hankow, and Lu referring to the 
Han bridge of Lukow, which was discovered by Marcus Polo about 
sixteen miles to the south-west of Pekin. 
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A NEW INDIAN HYDRO-ELECTRIC POWER 
PLANT. 


‘tux Government of British India has for some time pursued 
a broad-minded policy in developing the latent possibilities of 
the immense and valuable country over which it exercises 
sovereignty, and its officials have interested themselves in 
providing for the future welfare and enlightenment of the 
native inhabitants. Among other projects ‘which the 
Government has instituted has been the commissioning of 
some of the most capable Royal Engineers to plan and 
construct public works, such as would aid in the general 
advancement of the native industries and the development of 
the commerce of the country. 

The first large project undertaken for the generation and 
distribution of electricity was that of the Cauvery power 
scheme, situated in Mysore State, in Southern India, which 
was described in THE ENGINEER of June, 1902. It will be 
remembered that work on this plant was started in 1900, the 
initial installation being completed after many difficulties in 
June, 1902. About a year ago the second installation or exten 
sion of the plant, consisting of 3610 kilowatts generator 
capacity, was completed. This :acreased the possible output 
of the entire plant to 7920 kilowatts, making it the largest 
hydro-electric installation now operating in Southern Asia, 
if not on the entire continent. 

The chief credit for the completion of the Cauvery power 
plant is due to Major A. J. de Lotbiniére, R.E., deputy chief 
engineer of the Government of Mysore, who not only con- 
ceived the plan of the installation, but afterwards arranged 
for the purchase of the entire electrical and hydraulic equip- 
ment and supervised its installation. 


The power scheme next to be undertaken after the Cauvery | 
is the Jhelum power installation on. the Jhelum River in | 


Kashmir, in North-West India. This power plant is to be 


installed near Rampur, about 50 miles below Srinager, where | 
a six-mile conduit will give a head of water at the plant of | 
The present plans contemplate the installation | 
It is intended to use the power | 


about 400ft. 
of about 20,000 horse-power. 
which will be produced partly for operating the Kashmir 


section of the Jhelum Valley Railway electrically along its | 
| which originally consisted of six members, the work has been | 
|so considerably extended that there are now no fewer | 
The | 


entire length of 180 miles. A single-phase system of traction 
will, it is anticipated, be installed. An important immediate 
use to which the power will be put will be in operating 
dredgers for the purpose of deepening the Jhelum River in the 
Kashmir Valley, and thus minimising the floods, which, 
under existing circumstances, periodically devastate the entire 
country. 
reclamation of a very large tract of land, and permit of the 
storage of water in Wular Lake above the power plant for 
sale to the Punjab Irrigation Department. 
ant use of the power will be for operating the large silk 


factory at Srinager, and also for supplying with current the | 


electrical water-heaters in the silk mill. In addition, the 


power will be utilised for other industrial purposes, and for | 
lighting in Srinager and in Abbottabad, Murree and Rawal- | 
pindi, prosperous towns in the British Province of Hazara, | 


iving to the west of Kashmir. 

After successfully completing the preliminary arrangement 
for carrying onthe important work connected with the Jhelum 
power installation, Major de Lotbiniére was instructed last 
May. by the Jammu-and Kashmir State Council, acting for 
the Maharajah of Jammu and Kashmir, to proceed to Europe 
and America in order to interview the leading hydraulic and 
electrical manufacturers, and to ask those selected to quote 
for the machinery and materials for the plant. €arrying out 
these instructions, he visited the works of those leading manu- 


facturers on both continents who were considered competent | 
to undertake the work, and personally inspected their manu- | 


facturing establishments, as well as power plants in which 
their machinery was operating. 


As a result of this investigation, Major de Lotbiniére has | 


recommended to his Government that the contracts for the 


entire hydraulic and electrical equipment should be placed | 


with firms in the United States. The contract for the 
hydraulic equipment was awarded to the Abner Doble 
Company, of San> Francisco, and includes the hydraulic 


plant complete from the fore-bay to the tail-race, including | 
the intake, valves, pressure pipes, pressure pipe thrust blocks, | 
interior piping, water wheels and nozzles, hydraulic governors, | 
The | 


and all details necessary for the hydraulic equipment. 
apparatus and materials are to be delivered at the port of 
Karachi, India. 


The gravity conduit line for the power plant will © be | 
approximately 34,000ft. in length, and for the upper 8500ft. | 
The | 


will consist of an excavated ditch lined with masonry. 
remaining portion of the water channel will consist of a 


rectangular flume, or a wooden stave pipe such as has been | 


installed so successfully in connection with plants of this 
character on the Pacific Coast. The flume will have a 
cipacity of over 500 cubic feet per second. 

The forebay at the end of the gravity line and at the head 
of the pressure pipes will be constructed of masonry, and will 
be provided with special headgates. The sliding elements of 
the intake gates will be of timber. The pressure lines will 
consist of riveted steel pipes designed with a factor of safety 
of five, each supplying one of.the hydro-electric units. For 
cach pipe line a standpipe and two special vacuum valves will 


be provided, in order to protect the pipe against injury, in | 


case the water should be drawn out suddenly. 

At the lower end of each. pressure line the last length of 
pipe will terminate in a flange, which will be bolted toa 
cast iron thrust block that will rest on a cast iron sole-plate 
or base. The latter will be mounted on a masonry founda- 
tion, and held in position by anchor bolts. This fitting will 
be designed to take the entire hydraulic thrust of the pipe. 
The pressure lines will vary. in diameter from 30in. to 36in., 
and for each there will be a 54in. to 36in. taper. pipe, 10ft. 


Jong, at the upper end. The pipes will be 790ft. in length,- 


and will deliver the water under an effective head of 400ft. 


The interior piping of the power-house will consist of welded | 


pipe with welded flanges. 

Twelve main units and three exciter units 
planned for the equipment of the power-house. Each main 
unit will consist of a tangential water wheel with 
automatic oil-pressure governor delivering 1765 brake-horse- 
power to the shaft, under an effective head of 400ft. Each 
wheel will be direct connected to a 1000-kilowatt alternator, 
the speed of the unit being 500 revolutions per minute. The 
exciter units will each consist of a tangential water wheel 
delivering 285 brake horse-power to the shaft under an 
effective head of 400ft. The speed of the exciters will also 
be 500 revolutions per minute. The water wheels will be 
equipped with buckets, needle-regulating nozzles and_centri- 
fugal water guards. The regulation of the main units will 
be effected by means of hydraulic governors operating jet 


have been 


deflectors. For the exciter units hand regulation will be 
provided by means of the needle nozzles. 

The power-house will be of masonry construction, and will 
have a wide verandah as a protection from the tropical sun. 
A double steel roof will be provided, and two travelling cranes 
will be installed for handling the machinery. The trans- 
formers will be placed in a bay of the main building, or in 
a separate structure. 

The conditions under which the plant will be installed are 
worthy of note.’ The specifications for the electrical and 
hydraulic equipment stipulated that no single piece of 
machinery should weigh more than four tons when packed, 
for the reason that there is 200 miles of road transportation, 
including a lift over a range of mountains 8000ft. high. 
Transportation in that section of the country is limited to 
bullock cart, and no single piece of machinery heavier than 
four tons can be transported, a total of five tons, including 
the trolley, being the maximum weight that can be hauled 
over the mountains. Portland cement costs something like 
£1 11s. 3d. per barrel delivered at the site, which makes its 
use prohibitive for heavy concrete work. However, there is 
plenty of natural rock in the vicinity, so masonry construction 
will be used for the walls of the power-house and for the 
foundations of machines, intake, forebay, &c. 

The entire hydro-electric installation will be constructed, 
erected, tested, and placed in operation under the supervision 
of Major A.J. de Lotbiniére; R.E. Major D. Fraser, R.E., and 





The contemplated plant will also allow of the | 


Another import- | 


| of the standardising of pipe flanges. 


Captain Thomson, R.E., will act as his engineering representa- 
| tives in London. Mr. A. C. Jewett, formerly of the General 
| Electric Company, will serve as installing engineer for the 
| Government. 
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THE ENGINEERING STANDARDS 
COMMITTEE. 


Ir was, as our readers will remember, on the motion of 
Sir John Wolfe Barry in January, 1901, that the Council of 
the Institution of Civil Engineers, appointed a committee to 
| consider the advisability of.standardising various kinds of iron 
and steel sections. Since the formation of this committee, 


than 35 sectional committees and sub-committees. 
work is supported by the five leading technical societies of this 
country, and the committee are also receiving the counten- 
ance and aid of his Majesty’s Government. Representatives 
| from most of the technical societies and trade associations of 
this country are serving on the different committees. At the 
first meeting, held in April, 1901, Mr. James Mansergh, then 
President of the Institution of Civil Engineers, was elected 
chairman. The remaining five members included Sir 
Benjamin Baker, Sir Frederick Bramwell, Sir Douglas Fox, 
| Sir John Wolfe Barry, and Professor Unwin, to consider the 
standardisation of various kinds of iron and steel sections. 
It was decided to approach the councils of the Institution of 
Mechanical Engineers, the Institution of Naval Architects, 
| and of the Iron and Steel Institute, and to ask them to 
“nominate two members each on the committee. These 
invitations were accepted, and the Committee on Standardisa- 
tion thus constituted met on April 26th, 1901. The funds 
necessary for carrying out the work of the Committee were 
initially supplied by the supporting Institutions, but it was 
soon recognised that the support and countenance of his 
Majesty’s Government Departments should be asked for, and 
that they should be invited to support the Committee, both 
| by nominating representatives to assist in its deliberations, 
and by the adoption of the Committee’s standards when 
issued. A-deputation waited upon Mr. Balfour, with the 
final result that the Treasury expressed their willingness to 
| include a sum of £3000 in the estimates for 1903-04 as a con- 
tribution to the funds of the Committee for that year, The 
| Government subsequently agreed to extend their financial 
support over the years 1904-05, 1905-06 by giving the Com- 
mittee a grant in aid, equal to the amount contributed by 
the supporting institutions, manufacturers, and others. 


| They have further signified their intention to continue the 


grant on a smaller scale for the years 1906-07, 1907-08, and 
1908-09. 

Owing tc the death of the late Mr. Mansergh it was 
necessary recently to nominate a new chairman of the Main 
| Committee. On June 5th Sir John Wolfe Barry was elected 
| to succeed Mr. Mansergh. 

Four sectional committees were at first appointed. These 
committees dealt with :—Bridges and building construction ; 
railway rolling stock underframes; sections used in ship- 
building; and rails. Iron and steel material used in the 
| construction of ships and ships’ machinery is being dealt with 
| by a sectional committee under the chairmanship of Mr. A. 
| Denny. 
| castings and forgings and standard tests for bar iron is now 
| being considered. In 1902 a Section Committee on Locomo- 
| tives was formed under the chairmanship of Sir Douglas Fox. 
| The subject being of too great magnitude to be dealt with by 
| one committee, the following sub-committees were formed :— 
‘Component Parts and Types; Locomotive Steel Plates ; 

Tires ; Axles and Springs ;(Copper and its Alloys. In drafting 
| the standard specifications the committee were confronted 
with the many different sizes of tensile pieces in use through- 
out the country, and, owing to the difficulty of comparing the 
extension ‘on a smaller test: piece with that on a larger one, 
Professor Unwin conducted a series of experiments on the 
influence of gauge letigth and sections of test pieces on the 
percentage of elongation. _ These results were embodied in a 
report published in 1903, ‘and finally a series of tensile test 
pieces was decided upon. “A standard specification for Port- 
land cement has also; been issued. Before the inception of 
the Standards Committee, the Council of the Institution of 
Mechanical Engineers had decided to consider the question 
It was, however, subse- 
quently arranged to transfer the subject to the Engineering 
Standards Committee. A Sectional Committee was formed 
in 1903 under the chairmanship of Mr. Maw—the thén 
president of the Institution of Mechanical Engineers.’ A 
report was eventually submitted and approved by the Main 
Committee in December, 1904. } bs 

Probably one of the most important reports issued is that 
dealing with standard screw threads and limit gauges. This 
report was submitted and approved on March 25th, 1905. 
Other reports already issued include:—Cast iron pipes for 
water, gas, electrical, and sewerage mains; cast iron pipes for 
hydraulic power; cast iron pipes for heating, ventilating, and 


house drainage; electrical plant; generators, motors, and | 
transformers; electric cables; , telegraphs and telephones; | 


prime movers for electrical purposes; physical standards; 
carbon filament glow lamps and light standards; electric 


The question of standard specifications for steel’ 


tramways; electrical plant accessories; electric automobiles 
and international electrical standardisation. 

Thus it will be seen that in the comparatively short space 
of five years the Committee have issued twenty-four 
reports. But this is not all that has been done. With a view 
to facilitating the introduction of the various standards, the 
Committee have already arranged for the manufacture of the 
following standard templates:—Tramway rails, bull-headed 
rails, flat-bottomed rails, and pipe flanges. Standard tem- 
plates are kept at the National Physical Laboratory, and each 
set of commercial templates are checked; and certificates of 
correctness given by the Director of the National Physical Labo- 
ratory before they are issued. It is hoped that by the supply 
of cheap commercial templates that uniformity and inter- 
changeability will be furthered in no small degree. 








MECHANICAL COAL HANDLING APPLIANCES 
IN SOUTH YORKSHIRE. 

NEVER in the history of the South Yorkshire coal trade, 
in which so vast a capital is sunk, have such advancements 
been made in the application of scientific and mechanical 
appliances as have been witnessed during the past few years. 
Probably science has been long recognised =28 coeds to the 
treatment of by-products obtained in the manufacture of coke, 
but it has never been utilised on such a general scale ia this 
country as of late, the year 1905 being marked for the 
activity displayed in that direction. The new collieries which 
have been sunk in the Yorkshire district have been all 
equipped with the most modern appliances, so that existing 
firms have been obliged to adapt themselves to the modern 
situation, or otherwise they have been unable to stand the 
competition. So marked have been the changes that it is an 
open question whether the getting of .the coal in certain 
instances, or the utilisation of the small coal, slack, and 
smudge, with the attendant by-products, is the more profitable. 
In bygone days it was considered that when coal had 
been won, and a modern surface plant had been provided, the 
chief wants had been met. Now one of the vital questions to 
be solved is the surface machinery and the plant which has 
to be put down to utilise the small coal by washing and con- 
veying it from one part of the surface to another with as little 
manual labour as possible. With regard to these appliances, 
vast sums of money have to be expended, and the aid of the 
most advanced systems of mechanical science have to be 
called in. On the other hand, modern firms, raising 3000 
tons or more per working day, have no need to find a market 
for their slack and smudge, which, no matter how indifferent 
in quality, is sereened and washed, and then turned to profit- 
able account on the premises. Within the last half-century 
much of the fuel now used in connection with coke making 
was looked upon as almost worthless. In some instances the 
coalowners refused to allow it to be sent to the surface, and 
millions of tons of this class of fuel is buried in the waste 
workings in Yorkshire collieries. How changed is the situa- 
tion now that the slack and smudge can be washed and made 
available for the production of coke. Within the last few 
years Brum’s coal washers have been largely introduced into 
the Yorkshire coalfield. Barnsley Main Colliery, John Brown 
and Co., Sheffield, and the newly-developed Dalton Colliery 
Company have constructed washers to deal with 3300 tons in 
ten hours. The same firm has now in course of erection 
three plants at the Denaby and Cadeby Collieries, Wharncliffe, 
Wood Moor Colliery, near Barnsley, and John Brown and Co.'s 
pits, near Sheffield, capable of cleansing 2800 tons in ten 
| hours. The Humboldt coal-washer is to be found at work at 
Denaby and Cadeby Collieries, Mitchell Main and Monkton 
Main Collieries, where the machinery will wash 2750 tons in 
ten hours. The Rothervale Colliery Company has two plants 
at work capable of dealing with 1400 tons in ten hours. Other 
types of coal-washers are at work. The erection of by-product 
ovens, especially in the southern portion of the Yorkshire 
coalfield, have, during the past two years, been very extensive. 
Many Simon Carves ovens are in course of construction, and 
a large number is at work. 

Five South Yorkshire and one West Yorkshire firm have 
entered into contracts to erect no fewer than 197 ovens with 
by-product appliances. The two extensive collieries, Dalton 
| Main and Dinnington, sunk in a part of the new coal field, 
and capable of raising about 8000 tons of coal per day, are 
putting down installations. Barrow Collieries are putting 
down an extended plant, whilst Mitchell Main and Wharn- 
cliffe Wood Moor are adding to their old plants. The Coppée 
coke ovens amongst district firms is but scantily worked, but 
the patentees claim to have 19,000 ovens at work in various 
parts of the country. The Koppers coke oven has been 
erected during the year at the Barnsley Main Colliery, where 
a complete by-product plant and 30 ovens have been com- 
pleted. The Manvers Main Company, near Wath, have put 
down a like installation during the year. The patent was 
only taken out two years ago, yet 1200 ovens have been built or 
are in course of erection. The Semet Solvay ovens have been 
adopted at Soothill Wood Colliery in West Yorkshire, and the 
Sheffield Coal Company, Limited, and 50 ovens, capable: of 
yielding 70,000 tons of coke per annum, are at work. Two 
Lancashire collieries have, during the year, erected 53 ovens, 
capable of yielding 85,000 tons of coke a_year. In connection 
with the adoption of machinery for the saving of manual 
labour, the past year has witnessed the completion of several 
extensive plants. The Carlton Main Colliery Company, 
Limited, which owns the Grimethorpe and Frickley Collieries, 
| and has on lease something like nine continuous miles of coal, 
| extending from near Barnsley to Frickley, has put down 
| installations relating to a coal and ash handling plant at each 
| colliery. At Barrow and New Monkton Collieries carriers 
| have been provided for conveying fuel from the coal washers 
| to the coke ovens, boilers, and other portions of the surface 
| plant. A good deal of advancement has been made during 
the last few years with regard to increasing the output at 
many of the large collieries by means of hydraulic power. 
Taken as a whole, it is questionable whether the pits In any 
part of the United Kingdom are better aided by mechanical 
power to produce so large an output of coal and coke in a 
given time as the more modern collieries of South Yorkshire, 














One of the most interesting electric transmission plants 
in the West is situated at Manitou, Colorado, at the base of the 
Pike’s Peak Range. The installation is of striking design on the 
hydraulic side, as the effective head of water available at the wheels 
is 2100ft., which is one of the highest utilised falls in the world. 
The pipe line is of steel, about nine miles long, water being drawn 
rom the region of Lake Moraine to the plant at Manitou through 
some of the roughest. es to be found in the Rockies. Enormous 
difficulties have attended the handling of the heavy steel pipe from 
the inception of the work, < 
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CHARING CROSS ROOF. 





THE coroner's inquest on the Charing Cross roof collapse | 


was resumed and concluded on Monday last. The princi- 
pal witnesses were Mr. P. C. Tempest, Sir Benjamin 
Baker, and Sir John Wolfe Barry. In view of the 
evidence they gave, it is not easy to avoid the conclusion 
that, had they been examined first, a good deal of what has 
preceded might have been very profitably omitted. The 
evidence shows that the statement made in our issue last 
week is fundamentally correct. We reproduce a photo- 
graph of the fracture to the actual size of the bar, and we 
give also a hand sketch, which explains the engraving. 
The bright part, or the lower part of the bar in the photo- 
graph, was the part to yield finaily. A circular patch in 
the middle was the original fault, which gradually spread 
to the outside, the whole area being discoloured by corrosion. 
Mr. Tempest was first called. He described the roof in 
detail by the help of_a model. 

He said the roof, which was constructed of malleable iron, was 
designed and carried out under Sir John Hawkshaw. 
between the walls was 164ft., the length of the station which was 
covered by the roof was 510ft., and the roof was carried by fourteen 
main principals. The walls which carried the foundations were 
built upon a viaduct ; they, therefore, did not go down as walls on 
to the ground. The principals were 35ft. apart, and there were 
nine panels in each, The tie-rods were composed of wrought iron 
round bars, their duty being to tie the feet of the principal 
together. The diameter of the tie-rod varied practically in each 
panel. The minimum diameter was 4gin. and the maximum 
liameter 5in. The fourteen principals carried between them the 
wholé weight of the roof. In between the principals were fixed purlin 


The width | 





| 

| could not find anything in its condition to account for it. There 
| are no cracks and no settlement of any kind. , Assuming that there 
| had been a slight giving of the wall, the effect would have been to 
put an extra strain upon the tie-rod. But the wall was built 
upon a viaduct, and he could see nothing in the viaduct which showed 
that there had been a settlement. 

There was nothing on the surface of the tie-rod which indicated 
that the piece was welded as he suggested. The other end of the 
bar was welded. It had been with the greatest difficulty that they 
had found that out. If a tie-rod gave way there would be lateral 
pressure on the wall, and in this case there was no doubt that such 
pressure brought down the wall. 

Sir Benjamin Baker supported the evidence as to the weld ; 
there had never been metallic union of the centre bar. He could 
not tell whether it was a scarf weld attaching the screwed end of 
the bar or a defective weld in the original manufacture of the 
round bar. These bars were made up of a number of flat bars 
welded together, and in this particular bar there would be eight 
flat bars piled one on top of the other, and therefore would origin- 
ally have been a square section. Sometimes in making up a pile 
there would be perhaps two short bars interposed, and occasionally 
the ends of these short bars did not make a good metallic union, 
the result being a flaw in the bar quite independent of the weld. 
By cleaning the surface and putting it in a lathe and turning it 
down till one made it bright and then holding it in the light at a 
particular angle one could follow the weld and get a certain per- 
centage of internal flaws. Hammering only affected indirectly the 
interior of the bar, and a flaw would not be visible on the outside, 
because a man could successfully weld the outside, but perhaps 
only a quarter of an inch deep; therefore it was usual to test bars 
of importance. It was not improper to weld bars. Ever since 
the introduction of chain cables every link of chain had been 
welded in the same way as these bars, and every battleship 
depended for her safety upon the efficiency of scarf welds. At 





the present day, when steel had superseded iron, all these | 
things would be made out of a solid ingot of steel, without any | 


weld. Forty-two years ago, when this roof_was_made,’structural 





THE FRACTURE— 


girders, rafters, and glazing-bars to take the glass. The tie-rod 
broke in the third panel, It was 44in. in diameter. 

The roof was designed for a bigger load than it had at the time 
of the accident. It was designed for 40 lb. per superficial foot ; it 
oaly had upon it 281b. The roof was thoroughly renovated in | 
1897-8. He was at the station a quarter of an hour after the 
collapse, and was present when the tie-rod was discovered. In 
falling it had broken a water-pipe, and for two days it was lying 
in water. Therefore, the end of the rod when found was rusted. 
I'wo days afterwards they were able to get at the other end, which 
was protected from the weather and showed a section in a very 
good state of preservation. It was apparent that only about one- 
third of the metal. was in contact. 

There was a bad weld, and there was no doubt that the middle | 
of the bar had never been in close contact, and the outside being | 
thinner, it was a bit tapered, and the bad part had been shut in. | 
It was difficult to say how long that condition might have existed, | 
but his opinion was that the flaw was bigger now than it was | 
originally. He could not otherwise account for the failure of the | 


tie-rod. The metal was so highly stressed and for so long a time 
that it had at last given way. Having examined it, he did not 
think there was any external flaw to be observed. It was always 
very difficult to see these flaws from the outside. Witness put in | 
some photographs of the broken ends of the tie-rod, one of which is 
here reproduced, taken at the time, and said there were marks 
dotted about showing that it was not completely in contact. He 
did not think that the workmen when they examined it, as they 
would have done in the ordinary course a few days afterwards, 
would have noticed anything wrong. There was not the least | 
possibility of their finding that there was a flaw in it. Even | 
assuming that the iron had been tapped, he did not think that any 
indication would have been obtained. In tapping iron they judged | 
chiefly by the sound given-by the touch.. But this bar was under | 
high tension, and he did not. think it was possible that it would 
‘ave returned a sound which. would have led anybody to suppose | 
there was a flaw in it. There was no doubt that the tie-rod did | 
Snap, and he thought its failure the whole cause of the collapse. 
"he part of the wall where the tie-rod gave way had collapsed. 
But he had examined the viaduct on which the wall was. built, and 


| bars rolled from piles of siinilar bars. 
| in or about 1880. 


| nominal stress on the tie-rod. 





NATURAL SIZE 


steel was not in existence and all these structures were made of 
Steel was generally accepted 
A flaw would have a tendency to extend under 
stress, which would be a-pull-on the tie-rod, varying with the tem- 
perature. He had noticed the effect of variation of temperature 
on the Forth Bridge, where he had seen the effect of a cloud passing 
over the sun. The bridge would begin to contract, and as soon as 
the cloud had passed away it would expand again. This, in the 
case of the Charing Cross roof, would. cause a little ‘‘ fidgeting,” 
and after a lapse of forty years the flaw had snapped through. 
Even supposing there was a settlement of the wall, which was 42ft. 
high, it was impossible for it to have put anything more than a 
Oxidisation could come on through 
an invisible fissure on account of the gases from locomotives, 
and some would go through pores and cracks which could 
not be seen. Take, for example, the floating gas buoys, 


| 
lit even a little stronger, but it was quite up to the highest engi- 
neering standard when built. There was no more experienced or 
careful engineer than Sir John Hawkshaw, by whom it was erected. 
In building this roof he was making it stronger than was the practice 
at the time. He, Sir Benjamin, had advised the rebuilding of 
the roof, his principal reason being that he did not know whether 
there was not another flaw there. But for the flaw the roof 
would have been good for another twenty years or more. When a 
weld was being made every effort was used to discover a possible 
flaw, but if there was no metallic union in the centre, he knew of 
no way of discovering it. He was a member of the War-office 
Ordnance Committee, and one of the things of the greatest import- 
ance from a national point of view was that they could not discover 
a flaw in forging a gun. Sometimes when a forging was in the 
lathe, one would hear a report as of a pistol going off, which would 
seem to indicate that an internal flaw had occurred, which other- 
wise would not have been detected. If a flaw was external 
it could be detected, but it would require extraordinary 
steps to discover an internal flaw in a tie-rod. After filing and 
cleaning, wiping dry, and hammering, by the aid of a 
magnifying-glass a 1ittle oil might be detected coming out; but 
he was quite positive that this flaw could never have been dis- 
covered. He knew of no way, except in a perfect laboratory pro- 
cess, of turning the bar iw situ until it was bright and getting on a 
slanting light, of detecting it. Flaws were a recognised danger of 
roofs of this kind. The practice of the present day would not be 
to trust a roof like this to a single tie-rod ; they would have two, 
so that if there was-an invisible flaw in one they would have 
another to fall back on. The prototype of this roof was one 
| erected at Birmingham five years before the Charing Cross 
one was put up, and it was still standing. It had been per- 
fectly successful in every way, and was a much-admired 
roof. No doubt Sir John Hawkshaw modelled the Charing 
Cross roof on it, and made it stronger. In his large experience 
he had seen other roofs constructed on similar lines 
with a single tie-rod, and this was the first failure he had ever 
known. It was also one of the worst flaws he had ever seen. 
| Sir Benjamin Baker went on to refer to the Menai Suspension 
Bridge, built 80 years ago. The Government got rather alarmed 
| about the condition of the bridge owing to some of the minor 
suspension rods having rusted through, and they talked about 
renewing the whole thing. He was instructed to examine 
and report, and he naturally thought that the anchorage chains 
| which went into the rock would be oxidised, but on scraping off 
| the paint he found the original blue scale and marks of the black- 
| smith’s hammer that had been in existence for 50 or 60 years, 
and subjected to the atmosphere, showing that an indefinite life 
could be given toiron. The difficulty in railway stations was the 
gases from the-engines, and being unable to get paint to stick en. 
There had never yet been invented a material to preserve iron and 
make it endure the atmosphere, &c. He should say that in 40 
years the roof had lost only about 6 per cent. of its strength. 

A section of the broken tie-rod under 1 glass case was at this 
| stage brought into the Court and shown to the jury, some of whom 
said it had changed very much since they previously saw it. 

Sir Benjamin Baker added that it measured 4}in. at the point of 
fracture, and it had been affected by rust to the extent of yin. 
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On close inspection he could count the eight bars of metal of which 
it was composed. On the question of a thorough and periodical 
| inspection it would be very fortunate, considering there were 

14 tie-rods, if they found a flaw at any particular spot. 

Sir John Wolfe Barry said he was a pupil assistant to Sir John 
| Hawkshaw in the erection of the Charing Cross roof, so he knew 
| more about it than anyone else. He was present when one of the 
| principals was tested at the works of the manufacturer by the 
| imposition of weights. The weight imposed upon it was 105 tons, 

and it bore the test remarkably well. The witness produced his 
book containing notes made at the time. Every deflection was 
| observed, the load being put upon it gradually. The principal was 
| then tested by removing the weights from one side, so that the 
| = = n >, . 2 
| principal should be unequally loaded. A test would include test- 
ing the tie-rods. The whole principal was erected on a huge 
| timber scaffold, and pig iron was suspended to the structure and 
continual observations were taken. The weight of 105 tons was in 
addition to its. weight. The witness went on to say that he 
| had been consuited as to the cause of the accident, and his opinion 
most distinctly was that the whole cause of the occurrence was to 
be found in the fractured tie-rod. He saw it almost within an 
| hour of the thing being discovered. There was an enormous flaw 
| in the tie-rod, extending to two-thirds or thereabouts of the area 
| of the rod, and that was abundant reason for the accident. After 
| a large experience he did not think it possible that the flaw could 
| have been discovered except by the fracture. Only a laboratory 
| experiment could have revealed it. It was inconceivable that the 
flaw could have been passed by the makers if it was visible. The 
fact that it had not been painted for, say, ten years would not have 
affected it in the least. He did not think the rod had deteriorated 
at all through rust, but its diameter had been reduced by hin., 
which was practically nothing. 

The load of 105 tons was equal to a pressure of 40 Ib. to the square 
foot, in addition to the weight of the principal. A stress of 28 lb. 
per foot would be proper, being 60 per cent., or 62 per cent. of the 
test load. The whole design was that the stress should fall on the 
tie-rod, and that ‘the weight on the wall should be a dead weight. 
Sir John Hawkshaw was a man of extreme prudence, and Messrs. 
Cochrane and Grove, the manufacturers of the roof, were one of 
the best firms in the country at the time; while the iron came 
from Lord Dudley’s works, which was a guarantee of its quality. 
An ostensible and patent flaw would never have been passed before 
the roof was put together. Mr. Phillips, who put up the Birming- 
ham roof, was also engaged in the construction of the one at 





made of rolled steel plates; although one could not detect any 
visible flaw the gas would leak through the steel plates, the 
consequence being that they had had to adopt the principle 
of tinning them inside to fill up the invisible flaws. Assuming 
that there was an invisible flaw in this tie-rod, he did not think 
the fumes would affect the extension of it. The absence of paint 
might have caused the newly-fractured part to have become dis- 
coloured quicker than it otherwise would have done, but the jury 
would observe that it took only two days ty make the new part as 
rusty as the old part. The question as to the tie-rod being painted 
made no more difference than it would in the case of a chain cable. 
There was no mystery about this failure at all; it was a simple 
thing. If this tie-rod had been intact they might have loaded one 
of the principals with railway carriages and they would not have 
brought it down ; they could have put one of the District trains 
on one of the principals without causing it to give way. But the 
bar was only one-third its proper strength owing to the flaw. He | 
would like to add that forty-two years ago the ideas of engineers 
on the subject of the strength of roofs were different to what they 
were now ; to-day they were making them stronger. The Crystal 
Palace ratherdemoralised people. He thought the Charing Cross roof | 
would be about quite the strength some architects and engineers 
would consider necessary ; yet at the present day they would make 


Charing Cross, and in a paper which he had read not long since 
he mentioned that the Birmingham tie-rods were: tested ; there- 
fore it was to be presumed that the Charing Cross ones were 
also. 

The centre of the fracture in the tie-rod was undoubtedly the 
worst part of the whole weld, and the flaw might have increased 
from that point outwards. He was not prepared to say that the 


| central part affected the whole weld. It looked like a growing flaw 
| from within outwards. 


This concluded the evidence. 

The jury, after ten minutes’ deliberation, returned a verdict of 
‘** Accidental death” in each of the six cases, adding that the 
accident was due to the breaking of the tie-rod through ‘“‘an un- 
foreseen flaw,” and that they attached no blame to any of the 
company’s officials. They also expressed their deep sympathy with 
all concerned in the calamity. 








Tue fifth motor car show will be held at the Crystal 
Palace from January 26th to February 3rd. It will be an inters 


‘ national show, 











































THE ENGINEER 


Jan. 12, 1906 





SUGAR-CANE CRUSHING MILL. 


Untin comparatively recently many sugar plantation 
owners and managers had not paid suflicient attention to 
the importance of the eflicient grinding or crushing of 
sugar-canes. In the “ good old times” when sugar. could 
easily be produced at remunerative prices, planters were 
satistied with mills which extracted barely half the 
quantity of juice contained in the canes, and even when 
the market fell through the severe competition of bounty- 
fed beetroot sugar, many managers failed to recognise the 
necessity of improving their milling plants, one objection 
which they raised to such improved machinery being 
that the heavier grinding broke up the refuse cane, 
or “ megass,” to such an extent that its use as fuel for steam 
raising and boiling purposes was considerably reduced. 


which permitted of the ““megass’’ being burnt green or 
undried, and the increasing necessity for producing sugar 
at a lower cost, in order to battle with the bounty-fed 
beet sugar, it was evident that improved milling 
machinery was an absolute necessity if cane sugar was to 
hold its own. 

Such improvements have resulted in mills being now 


built which will extract within a very small percentage | 


the whole of the juice from the sugar-canes, and corre- 
sponding advances have also been made in the machinery 
used in the manufacture of sugar from the cane juice. 
One of the improvements in milling consists in pass- 
ing the cane through two or even more mills in suc- 
cession, the partly crushed cane as it leaves one mill being 
saturated with water or steam on its way to the second 
mill. We may here say that the usual practice with 
British machinery makers has been to drive each mill by 
an independent engine, one of the reasons being that in 
the case of an accident happening to any one mill o 
engine, the remainder of ‘the milling plant could be 
worked temporarily while the broken part was being 


lwy . : “27 avioati . 2 * 
However, with the advent of improved boiler furnaces, | with numerous drainage snd navigation trenches. 
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Fig. 1—JUICE HEATER 


repaired. However, mills now-a-days are so carefully 
esigned and constructed, and are so efficiently worked 
by their attendants, that serious breakdowns are not 
nearly so frequent as they used to be, and the necessity 


structed, an exceptionally fine example of sugar cane- 
crushing machinery, which, as regards the crushing 
portion of it alone, consisted of five rollers.. Eventually, 
we gather, it is intended to mount two further three- 
roller mills on an extension of the same bed-plate, and to 
drive them by the engine which works the five rollers, so 
that in its final state the mill will consist of eleven rolls. 
When the two additional mills are put down this mill will 
be very similar to the American mill just referred to, but 
its makers are of opinion that the five-roller mill alone 
will do more and better work than the nine-roller 
American ill. 

The sugar-cane plantations of Demerara are situated 
along the coast line and river banks for a distance of a 
few miles inland, and as these cane-growing lands are 
below high-water level, the cane fields are intersected 
These 
act as highways, and the cane cut in the fields is conveyed 
in shallow, flat-bottomed punts to the milling houses, 


which are built close alongside the navigation trenches. The | 


ground is unsuitable for carrying heavy machinery with- 
out preparation, and a raft, consisting of timber baulks, 
placed side by side, and crossed by another tier at right 
angles, is generally constructed, on which the actual foun- 
dations, usually concrete monoliths, are built. The cane 
is unloaded from the punts on to an endless band conveyor, 
termed the cane-carrier, which transports it into a feed 
hopper. This delivers it into the first rollers of the imill. 
Where double or treble crushing is practised, other end- 
less bands in turn take the partly crushed cane from the 
first mill to the second, and from the second to the third. 
Finally, the resultant * trash,” or “ megass,” is conveyed 
by an endless band from the last mill to the boiler 
furnaces, where it is used for raising steam. The inter- 
mediate carrjers— that is, those between the first and 
second and “the second and third sets of rolls—in 
some cases pass through a bath or macerating tank, so 
that the “megass" may be saturated with hot water, and 
the juice all the more easily crushed out in the succeeding 
rolls. 

With so much preliminary explanation our readers will 











Fig. 2-KRACEWSKI ROLLERS AND HOPPER 


| all the more easjly understand the description “of the 


| machinery under consideration. 


We may say in the first 


| place that the whole plant has been manufactured to the 


| order of Booker 


| McConnell 


for an independent engine for each mill does not now | 


exist to so great an extent as formerly. 
It has been said of British manufacturers—possibly by 


| tion, Port Mourant, 


American competitors—that they cannot make first-class | 


sugar machinery. Indeed, one of the journals devoted to 

the sugar industry, and published in this country, openly 

stated, some year or twoago, when referring to the placing 

of a certain order in the United States, that this only 

went to prove what they feared, namely, that in some 

kinds of sugar machinery the British engineers were | 
getting behind their American confréres. This kind of 

statement, naturally enough, did not appeal very favour- | 
ably to our manufacturers, the more so that the particular | 
machine in question was of a type of which they build 
numbers. ‘he machine in question was a nine-roller 
sugar mill, which in reality was made. up of three three- 
roller mills placed tandem on the same bed-plate, all | 
driven by one engine.» The suggestion had been that no 
British firms had made such a machine, and having no 
patterns could not do so—at any rate within a reasonable 
period. 

As a matter of fact this nine-roll Americ?n mill was | 
ordered for one of our principal sugar-producing Colonies, | 
in which up to that time American milling machinery had 
never been able to compete successfully with British- 
made machinery of a similar type. At the time it was 
freely stated in some quarters that American mills would, 
in future, oust British-made mills from the market. How- | 
ever, so far from this being the case, we may say that no 
other American mill has since been sent to that particular | 
Colony. 

We recently had the pleasure of inspecting, just before 
its shipment to British Guiana from the works cf Messrs. 


Bros., McConnell and Co., Limited, 
of London, Liverpool, and Demerara, and in accordance 
with instructions received from Mr. W. H. Parratt, M. 
Inst. M.E., and Mr. C. T. Berthon, A.M. Inst. C.E., who 


| act as consulting engineers to Messrs. Booker Brothers, 


and Co., in Demerara and London 
for erection upon their sugar planta- 
Berbice, British Guiana. As will 
be seen from the illustrations which appear on this 
and on page 39, and in our two-page Supplement, 


respectively, 


the mill plant has five rollers, two of which are of | '¥°, : 4 : ; 
| original structure having so many piles in the river—the number 


special] form. They are provided with a number of specially | 


arranged deep corrugations, known after their inven- 
tor, Krajewski. The cane as it comes from the punts is 
unloaded on to the endless band shown at the right-hand 
side of the supplement engraving, and delivered into the 
hopper above the “ Krajewski” rolls—see Fig. 2, which 
is reproduced from a photograph of this portion of the 
apparatus detached from the whole, so as to show it to 
better advantage. 
of Fig. 4. These rollers are pressed together by means of 


| stout coiled springs, so as to allow of a certain amount of 


“ give” as the cane goes through them, and in this respect 
are different from the main crushing rollers, which are car- 


ried in excessively strong bearings, in which they are held | 
| rigidly, no movement save that of rotation being allowed— 
| see Fig. 4. The “ Krajewski” rollers break the cane up into 
small pieces and prepare it for the main crushing rollers. | 
In the process a certain amount of juice is extracted, | 
| Adams, Mr. Dawson’s chief assistant, had the immediate super- 


which falls down into a tray placed to catch it. As will 


be seen, the “ Krajewski” rollers are driven from. the | vege = ae r- reget the Teceth 
main engine hr xh | r ¢ ‘ 7 ¢ * | out by ie same. rm in e Cres ion 0 a miage on e 2 o 
a through three sets of gear wheels, and are | Staffordshire Railway Company’s. main line near Hixon Station. 


themselves geared together. The main crushing rollers are | 
mounted two below and one above, and are all geared | 
They are 34in. in diameter and 72in. long. The | 


together. 
top roller is driven from the engine through two sets of 
reduction gear; it alone is flanged. 

The crushed cane, as it comes from the “ Krajewski ”’ 
rollers, falls on to a table, down which it is pushed on to 





it has been crushed between the first two main rollers the 
cane is delivered on to a trash turner of great strength, 
which is pivoted in such a manner that it stands up 
between the two lower rollers. It is of such a form that 
the cane is delivered by it in between the top roller and 
the second bottom roller, and is further crushed. Down 
below these rollers is the mill bed in which the juice is 
caught. In the outlet from the mill bed is a strainer, which 
catches a certain amount of the very fine débris of the 
cane which is carried down with the juice. The mixture 
of this débris and juice which remains on the strainer is 





It should in reality come at the top | 


| Victoria and Railway Ironworks, Derby. 
| structure is about 670 tons, and no less than 53,000 rivets had to 


called * cush-cush,” and is lifted from the strainer by an 
elevator and delivered on to a conveyor proceeding to the 
next rollers. 

As a matter of fact, we gather that it is not intended im- 
mediately to install the two further three-roller mills, but 
to proceed with an existing three-roller mill, which will 


| be placed approximately in the position shown on the 


two-page drawing. The “ megass,” on leaving the last rolls 
of the first milling plant, will fall down into a macerat- 
ing hot-water tank, and from there will be conveyed, 
along with the “ cush-cush,” by a travelling band to the 
second mill. 

It is a point of great importance that the juice, after 
being crushed from the cane, should not for any length of 
time remain exposed to the air without treatment. It 
will not be necessary here to go into the methods 
employed in the later processes of manufacture. It will 
be sufticient to say that duplex pumps to take away the 
juice and a tubular heater for heating it are provided. 
The heater, which is shown in Fig. 1, is capable, so we 
understand of dealing with from 8000 to 10,000 gallons 
per hour, 

One engine is to drive the mill and all the machinery 

shown, including the reciprocating feeder, the various 
| conveyors, &c., and it is, in addition, powerful enough, so 
| the makers inform us, to drive the whole of the eleven 
| rollers should these be installed. As will be seen from 
| the engraving—Fig. 3, page 39—it is of the single- 
| cylinder horizontal type. It is designed for a steam 
| pressure of 120 lb. per square inch, and has a cylinder 
| 32in. diameter by 60in. stroke, and a piston speed of 
460ft. per minute. It is fitted with a piston slide 
valve and link motion reversing gear. The reason 
for this is that it is no uncommon thing for sugar mills to 
jamb. For all ordinary obstructions the inertia of the 
fly-wheel is sufficient to overcome them, but in a really 
bad jamb either something breaks or else the engine is 
pulled up. In such cases it frequently happens that the 
very fact of reversing the engine frees the rolls. It can 
be well understood that under such conditions of working 
all parts must be made exceptionally strong. An examina- 
tion of the engraving representing the crushers and gearing 
will show how massive a construction has been adopted. 
In the engraving of the engine the fly-wheel is omitted. As 
a matter of fact, it weighs 17 tons, and is provided on the 
outside face with a rack for barring gear. Power is trans- 
mitted from the engine to the mill through heavy com- 
pound gearing, the spur wheel rims and all the pinions 
being made of Sheffield steel so as to minimise the risk 
of breakages as much as possible. 





ELecrkicity IN BuLK.—The directors of the Notting Hill 
Electric Lighting Company, Limited, have just issued a circular to 
the shareholders convening an extraordinary general meeting for 
January 16th to consider the draft of a Bill which the directors, in 
conjunction with other companies, propose to promote in Parlia- 
ment, The following quotation from the circular will explain 

| the nature of the scheme :—‘‘In view of the possible demandf or 
further bulk current in other parts of the West End of London, 
the Kensington and Knightsbridge Company and ourselves have 
agreed to join forces with the St. James’ and Pall Mall and West- 
| minster Companies, and a Bill, under the title of the West London 
| Electric Undertakers’ Association Bill is being promoted to take 
power for linking up the bulk supply stations belonging to the 
respective companies, with a view to the interchange of current ; 
provision is also made for a connection with the Metropolitan 
Electric Supply Company's station at Willesden, and compulsory 
owers are asked for the purchase of two sites on the banks of the 
ames, one in Westminster and the other in Fulham, for the 
purpose of erecting further stations thereon if found necessary 
hereafter.” 

RECONSTRUCTING A BripGe.—One of the largest bridges—on 
the North Staffordshire Railway—in the counties of Derbyshire or 
Staffordshire, has recently been reconstructed, the original timber 
bridge carrying the Ashbovrne branch over the river Dove, consist- 
ing of twenty-three spans, constructed in 1851, the line being opened 
for traffic in 1852, having been replaced by a new bridge in wrought 
iron, consisting of three spans, the centre span being 184ft., and the 
two outside spans 122ft. and 80ft. respectively. Owing to the 


being about fifty—the bridge was frequently shaken and injured 


during heavy floods by trees and branches being washed against it, 
| and the cost of the maintenance was, consequently, very heavy. 


When the London and North-Western Railway Company com- 
pleted its new line from Ashbourne to Buxton some time ago it was 
arranged that it should run over the North Staffordshire Railway 


| Company’s system to Ashbourne, and so on to Buxton, the chief 


engineer of the latter railway company, Mr. G, J. Crosbie Dawson, 
being, at the same time, instructed to prepare plans for this new 
bridge. The centre span is compesed of two bowstring lattice 
girders, 187ft. 6in. long each, and 25ft. deep in the centre, the two 
end spans being composed of ordinary web girders, 124ft. 8in. and 
8lft. 7in. respectively. The main girders rest on wrought iron 
caissons, 13ft. diameter, sunk into the bed of the river, and filled 
with cement and masonry. These had to be sunk much lower than 
anticipated owing to the bed of the river being soft. The contract 
was placed with Messrs. Eastwood, Swingler and Co., Limited, 
The weight of the 


The whole of the work was carried out without 


be put in at site. 
Mr. Thomas 


the slightest hitch or interference with traffic. 


vision of the work. A smart piece of work has just been carried 


The old structure was, removed and replaced by a new bridge in 
the short space of nine hours, without causing the slightest inter- 
ference with the traffic or accident to workmen. The weight of 
the new structure is abont 56 tons, and it was hauled-into_ position 


| on to its permanent bearings in the short space of 18 minutes. _ This 
| bridge was carried out to the design of Mr. G. J 


Crosbie-Dawson, 
chief engineer to’ the North Staffordshire Railway Company, who 
with his assistant, Mr. Adams, was present whilst the work was 


Geo. Fletcher and Co., at Derby, where it had been con- | the main rollers by means of a reciprocating fork. When! being doné. The firm also was represented, 
s : pr g 4 p 
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CRANE CRUSHING PLANT FOR BRITISH GUIANA 
GEORGE FLETCHER AND CO., LIMITED, DERBY, ENGINEERS 


( For description ace page 38) 




















Fig. 3—HORIZONTAL SINGLE-CYLINDER ENGINE 




















Fig. 4—FIVE-ROLLER CRUSHING MILL 
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RAILWAY MATTERS. 
Anout 1200 miles of railways are likely to be con- 
structed in South Africa within the next few years, at a cost of 
£#6,000,000. 
A SERVICE of motor omnibuses has been provided by 
the Newport and South Wales Alexandra Docks and Railways 
Company between Dock-street, Newport, and the pier headgates. 


Ir is reported that Mr. Hugh Wyndham Luttell | 


Harford, of Hambrook, near Bristol, has been elected a director of 
the Midland Railway Company in place of Mr. Charles Thomas, 
resigned. 


Ir is stated that the building of the new carriage works | 
of the Brighton Railway Company at Lancing is about to be com- | 


menced, the space vacated at Brighton being used for extensions 


of the locomotive works. 


Ir is stated that the Pennsylvania Railroad is planning | 


to place its telegraph lines in underground conduits, starting by 
one from Philadelphia to Lancaster, the lines to New York and to 
Washington being the next to be considered. 


A REUTER’s cable states that the tender of the Chilian 
syndicate for the construction of the railway between Arica and 
La Paz being £467,000 lower than the tender of the English group, 
and £200,000 lower than other tenders, the contract will be given 
to the Chilian syndicate. 

A contract has been made by the New York Central 
and Hudson River Railroad with the Niagara, Lockport, and 
Ontario Power Company for electric power to be used by the rail- 
road in the course of the electrification of certain of its lines in 
Western and Central New York. 


From January Ist the titles of the fifty-four railroads 
controlled by the Vanderbilts became known as ‘‘ The New York 
Central Lines.” The one exception to this will be that of the New 
York, Chicago, and St. Louis Railway, which, under such pro- 
cedure, would come into conflict with the laws of Ohio. 


On Monday last that portion of the third section of the 
Dearne Valley Railway extending from Cadeby to Crofton Junc- 
tion, running through Barmborough and Hickleton, was thrown 
open for mineral traffic, several train loads of coal running from 
Cadeby Colliery to the Lancashire and Yorkshire Railway 
Junction, 


THE models of the old locomotives which were exhibited 
at the World’s Fair in St. Louis have not yet found a final resting 
place. They are now in storage at Martinsburg, on the Baltimore 
and Ohio Railroad. It is proposed that they shall form the nucleus 
of a railway institute, which may be under the direction of the 
Baltimore and Ohio Railroad, but nothing definite has yet matured. 


Tue Erie Railroad Company is actively preparing plans 
for a third track on the right-of-way between Binghampton and 
Corning, New York, a distance of 76 miles, which it is proposed to 
operate either as an electric trolley or as a motor car line. The 
track will be laid with 901b. rails, and will be available for use as 
a third track for regular goods train services whenever traffic 
exigencies require it. 

Tue Underground Electric Railways Company of 
London is constructing in new lines something over 27 miles of 
line, nearly all underground. The capital required, aggregating 
£16,000,000, has been furnished by private individuals. If to the 
new tubular railways is added the mileage of the District and the 
London United Electric Tramways, both of which form part of the 
system. the total length of line under control of the Underground 
Electric will be over 100 miles. 

At the meeting of Swinton and Pendlebury District 
Council this week it was reported that a communication had been 
received from the South Lancashire Tramways Company to the 
effect that the company’s system would in all probability be 
extended from Boothstown to Swinton within the next few months. 
It was necessary, however, for the company to secure parliamentary 
powers to extend the time in which the system was to be completed, 
as unless the tramways were constructed and opened for traffic by 
the end of July the present powers would expire. 


OFFICIAL returns from the majority of the railroad com- 
panies in the country, supplemented by figures furnished by the 
State Railroad Commissions and the Railroad (Gazette's current 
records, show that approximately 4388 miles of new main track 
were built in the United States during the calendar year 
1905. This figure includes 96 miles of new main track, 
but does not include second track, sidings, nor electric lines. The 
sum total is 556 miles larger than last year’s figure—3832 miles 
which was the smallest reported since 1898, when 3265 miles were 
built. . 


Tue Indian Railway Board have issued recommenda- 
tions in regard to the training of soldiers as guards and drivers. 
The larger railways have accepted the Government proposals, 
particularly as regards the housing of the men, and the Railway 
Board have accordingly conveyed approval to the necessary 
quarters being provided at such of the stations as are most suitable. 
The quarters will be erected out of railway funds, and be treated 
in all respects like other railway quarters, rent being paid by the 
Government on the same scale as obtains on the individual railway 
concerned 


Att the rails of the Kimberley-Klerksdorp Railway 
have been laid, and it is hoped to open the line to traffic early this 
year. The Capetown-East London, ‘4 Mossel Bay, line is to be 
finished during this year. The Johannesburg-Delagoa Bay line is 
complete as far as Klipstapel from the west, and will reach the 
Swaziland border from Delagoa Bay by June next. The construc- 
tion of the Swaziland Railway is progressing rapidly. From 
kilom. 6-350 to kilom. 16-500 the line is almost continuous. The 
completion of the Pretoria-Rustenberg and Krugersdorp-Zeerust 
railways has been sanctioned. 


In America some of the steam railway companies are 
meeting the competition of inter-urban electric lines by buying 
them up, says the Ras/iray News. The precedent in this modern 
process of absorption was established by the great New York and 
New Haven Steam Railway Company, which has secured control 
of and is operating practically all the electric lines that have been 
built in its immediate territory. A close second in the movement, 
however, is the New York Central Company, which is stated to 
have recently obtained control of all the trolley lines in the vicinity 
of Rochester, and to be contemplating the establishment of a com- 
plete electric inter-urban system between New York City and 
Buffalo. | 


An American citizen, Mr. A. Jackson, has applied to | 
the Russian Government for concessions to build the three follow- 
ing lines of railway in Siberia. A line from Tashkend, the military 
headquarters of Russian Central Asia, to the town of Vernye, 
which lies to the north-east in Semiretchinsk, and thence round 
the eastern end of Lake Balkash to the Siberian main line at Polo- 
mashnaya, by way of the towns of Semipalatinsk on the Irtish and 
Barnaul on the Obi, a total length of about 1670 miles; then a 
line from Uralsk, which lies due north of the Caspian Sea on the 
river Ural, to Semipalatinsk, either by way of Turgai, capital of 
the Turgai Government, and Atbassar, or by way of -Akmolinsk on 
the Ishim, in the Khirgese Steppes, a distance of about 1577 miles; 
and thirdly, a line from Turgai to the station of Magnitnaya, a 
distance of about 335 miles. The projected railways would amount 
altogether to about 3580 miles in length. i 
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officer of health for Newport, Mon. 
extent of 1Ib. per million gallons, proved efficient in removing an | 





NOTES AND MEMORANDA. 


during the tirst six months of last year. 
was of British make. 

A MIXTURE of copper containing 2} per cent. of silicon 
may be readily drawn into wire or rolled into sheets, and excellent 
spring metal has been made from it. 

Irtprum is one of the non-ferrous metals which rival 
| steel in hardness, and there are many instances in which it could 

be used where a hard non-corrosive metal is necessary. 


A BRASS mixture which has nearly the same coefficient 
of expansion and contraction as cast iron is ordinary gun-metal, 
or 88 parts of copper, 10 parts of tin, and 2 parts of zinc. 


In the gold mines of the Transvaal each machine drill 
requires on the average twenty drills per shift. Assuming the 
average weight of the drill to be 151b., there is 6001b. of steel to 
be carried to and from the shop for each machine per shift. 


A TESTING machine of 267 tons capacity has been built 


by an American firm for the Illinois University. The most striking | 


CarE Colony imported over £44,000 worth of glass | 
Over 50 per cent. of this | 





MISCELLANEA. 


THE Commission appointed by the Board of*Trade to 
inquire into certain matters in the Humber Conservancy Act of 
last session will meet on February 6th at the Westminster Palace 
Hotel. 

THE Electricity Committee of the Sunderland Corpora- 
tion have refused the offer of the County of Durham Electric 


| Power Supply Company to rent the, two electricity power stations 


feature is the use of a set of guide columns outside the weighing | 


columns, in order to resist the side strains due to eccentric loading. 


THE world’s total output of pig iron last year is com- 
puted at 54,720,000 tons, or nearly 10 million tons in excess of that 


of 1904 
lated at 23 million tons, in Germany 11 million, and in Great 
Britain 94 million tons. 


tion of water has been made by Dr. Howard Jones, the medical 
Copper sulphate, to the 


objectionable fishy odour and rendering the water of the reservoirs 
bright and clear. 

PrN-HOLES or blow-holes in brass castings are produced 
in three ways, says the Engineering and Mining Journal. By 


overheating the metal ; by allowing the metal to “soak” while in | 
to remain in the fire a long time after it has become | 


the fire 
liquid ; or by melting very finely divided metal, such as chips, 
grindings, or similar forms. 


A RECORD feat in shipbuilding on the Great Lakes 
was marked by the recent launching of the 10,000-ton ore carrier 
‘“* Jos. G. Butler, Jr.,” after a period of only fifty-five days follow- 
ing the laying of the keel. The latter was laid on September 6th, 
and the launch occurred on October 28th. 
545ft. over all, 55ft. beam, 31ft. deep. 


Tue Board of Trade returns for the year 1905 show 
that once more England’s progress in the manufacture of motor 
cars is not-equal to that-of other countries, Our-exports for 
the year give us a total of £502,714, as against £321,002 in 1904, a 
fairly satisfactory increase. The imports for 1904 were £2,423,940 ; 
in 1905 they have crept up to £3,367,123. 

One of the oddities of our nomenclature is that the 
combination of metals known as German silver contains no silver in 
its composition, and is of Chinese and not of German origin, says 
the American Machinist. It was first introduced into Europe by 
the Germans, and for some time it was not generally known that 
they had simply borrowed it from the Chinese. 


ANOTHER effort to put the “moving sidewalk” into 
practical operation for city passenger traffic is now being made. 
The present proposition is to place a moving sidewalk on the new 
Manhattan Bridge, with loops at the ends in subway, extending in 
Manhattan across town to Washington-street, and down town to 
Rectory-street, and in Brooklyn to Flatbush-avenue and Fulton- 
street. 


A PAPER recently read before the Automobile Club of 
America on the use of alcohol for motor cars states that in Amevica 
in 1904 about 5,000,000 gallons of alcohol were used, whereas in 
Germany 73,000,000 gallons were used. Alcohol at a 90 per cent. 
grade ought to be manufactured to sell at a fair profit from 9d. or 
10d. a gallon. This can be denaturised so as to be unfit for bever- 
age uses. Alcohol motors are now being used to a wider extent 
than is generally known, and the lighting plant of Mantanzas, 
Cuba, is run entirely by alcohol motors. 


A paTENT has been taken out in Australia for an 
improved method of preventing and curing consumption and other 
kindred diseases. The patients are placed in rooms connected by 
aluminium tubes leading to captive balloons at altitudes of 6000ft. 
to 8000ft. The balloons are constructed of sheet aluminium, and 
are strung on cables of aluminium bronze ropes, to which the tubes 
are attached by bands at intervals. The cable and attached tube 


ass through axial tubes in the lower balloons, the air opening | : : : : 
2 e reermn, F unsatisfactory, and during the coming year it has, therefore, been 


| decided that the annual practice allowance of ammunition for 
| these guns shall be doubled. 1 ; 
delays, and failures to fire are to be included jn the commantling 


veing at the highest point. A circulation of pure air is maintained 
by exhausting the air from the rooms. 


Tue following are the results of experiments by C. Roth 


in Dunning-street and Hylton-road at a rental of £12,000 a year. 


Tue “ Moniteur des Intéréts Matériels ” announces that 
tenders, which will shortly be opened, are invited by the ‘* Direc. 
tion du Service Spécial de l’Escaut Maritime, Marché-au-Blé de 
Zélande, Antwerp,” for the construction of a lock and other works 
below Mechlin, at the estimated cost of about £43,547. 


Tue “ Gaceta de Madrid” of 24th December contains a 
decree sanctioning the expenditure of about £264,992 on works at 
the port of San Esteban de Pravia, including the construction of a 
mole at-the mouth of the river Nalén, the amelioration of the bed 


| of the river, and the improvement of the dock. 


THe Commercial Intelligence Branch of the Board of 
Trade have een notified by H.M. Consul at Rotterdam, : Mr. 
H. Turing, that tenders will be received up to the 23rd January, 
1906, for the construction and delivery, in complete working order, 
of an iron repairing stage for the dry docks I., II. and III. on’ the 


| left side of the river Maas, 


The ‘“‘ make” of pig iron in the United States is caleu- | 


Ir is announced in the “ Bulletin Commercial” that 


| tenders are invited up to the 15th January for the re-construction 


| Governor of the Province of Oviedo. 


| at last year to abandon the construction of one of the armoured 


to increase the efficiency of fuels for explosion engines by the | 
addition of oxygen-carriers, and incidentolly to increase the | 


ignition and explosive capacity. 
nitrate to alcohol, up to 8 per cent., an increase of efficiency is 
obtainable without there being any harmful effect on the cylinder 
and valve surfaces. Several mixtures are given. One is: 90 by 
weight of alecohol—of 88 per cent. by volume—and 10 by weight 
of ammonium nitrate, which is dissolved in the alcohol. Another 
mixture is: Alcohol, 80; benzol, 15; ammonium nitrate, 4; 
dinitrobenzol, 1. None of these mixtures is at all dangerous, 
and a higher explosion pressure is obtainable without having to 
raise the compression pressure. 


THE utilisation of electric energy for power purposes in 
the spinning mills of the Marquess of Larios at La Aurora and -La 
Industria mills at Malaga, in Spain, recently installed, has been 
attended with some interesting results, pene Sar to the Electrical 
Engineer. 
driving gear and belting by electric motors ei | direct on to 
the line shafts has reduced the power consumption by 40 per cent. 
Furthermore, the steadier drive obtained from the motors has 
increased the yarn production by 20 per cent., owing to the avoid- 
ance of yarn breakages. The mills at Malaga are equipped with 
seventy-two motors, aggregating 2350 horse-power for three-phase 
current, and range in power from 15 horse-power to 150 horse- 
power. The average efficiency is 91°1 per cent., and the average 
power factor 88°1 per cent. The electrical energy is transmitted 
a distance of some 20 miles at a pressure of 25,000 volts. 


A DEEP waterway between Chicago and St. Louis has 
long been projected, and surveys have been made by the United 
States Engineer Corps upon which an estimate of £6,000,000 has 
been based. This is for a depth of 14ft. of water on the mitre 
sills of the locks, but it has been found that 66 per cent. of 
Chicago’s lake trade is carried in steamers of over 14ft. draught. 
The Board of Engineers appointed to investigate this project has 
reported that the traffic would probably be carried by honk barges 
with tugs; but the use of barges has ehded on the Mississippi 
River, and is declining on the lakes. The total distance from Lake 
Michigan to the Merchants Bridge at St. Louis is 365 miles, and 
the mouth of the [Illinois River is 38 miles above the bridge. 
From the proposed ship lock at Lockport, the end of the Chicago 
drainage canal, the Des Plaines and [Illinois rivers would -be 
utilised, with nine locks and five movable dams between Lockport 
and Utica. 


At La Aurora mills the substitution of steam engines | 


By the addition of ammonium | 





The steamer measures | 


A successful use of copper sulphate in the purifica- of the pont Saint Michel over the Lys at Ghent. 


Estimated value, 
£21,095. Tenders must be sent to the office of ‘* l'Hdtel des Ponts 
et Chaussées,” rue Basse des Champs, 22, Ghent, where further 
information may be obtained. 


We understand that already the Automobile Club 
has issued, up to the 3lst December, 1905, 2000 driving and 
mechanical proficiency certificates to owners and paid drivers, and 
by the end of this year it is expected that at least some 10,000 will 
be issued. The examinations are of a searching character, ‘and 
such that it would seem almost impossible for an inefficient driver 
to pass, 

AN Italian syndicate, of which Signor Volpié, the well- 
known financial director of the Tobacco Régie in Montenegro, is 
the chief ‘promoter, has obtained a concession from the Monte- 
negrin Government to build a breakwater and a quay at Antivari, 
and to construct a railway from that port to Vir-Bazaar, on the 
lake of Seutari. The conditions of the concession have not been 
divulged. 

Tue “ Gaceta de Madrid ”’ of 30th December contains a 
notice inviting tenders, which will be opened on Ist February at 
the Directorate of Public Works, Madrid, for the construction of 
an iron bridge over the river Canero, on the main road from 
Villalba to Oviedo, in accordance with plans and conditions on 
view at the above named office, and at the office of the Civil 
The estimated cost of the 
work is about £5307. 

Ir is an open secret that the Admiralty have decided to 
postpone the construction of one of the four armoured cruisers 
which were authorised by Parliament last spring. This step is all 
the more remarkable because it follows upon the decision arrived 


cruisers of the naval programme of If and most of, the 
destroyers. The reduction in shipbuilding could not have been 
effected but for the destruction of the Russian fleet. This fact, 
says the Armyand Navy Gazette, changed the whole naval situation, 
and the Admiralty have been absolutely justified in reconsidering 
their position. 


Tue rules regarding the transport of petrol by rail in India 
have been somewhat relaxed owing to the representations made to 
the Government by the Motor Union of Western India. Hither- 
to the carriage of petrol was restricted to special railway wagons on 
certain days, but according to the amended rules it may be 
conveyed by passenger and ordinary goods trains. Four-gallon 
drums are allowed to be carried by passengef trains with a limit of 
twelve gallons, stored in the ordinary brake van at the rear of 
the train. The drums must be securely made. By goods trains 
the spirit may be sent in drums not exceeding ten gallons 
capacity, and may be carried in ordinary iron wagons, ‘and 
loaded with other goods of a non-dangerous character. 


Tue Admiralty have issued a circular letter in reference 
to the battle practice of the torpedo boat destroyer flotilla, which 
is of particular interest in view of the criticisms of the results of 
the gun-layer’s tests which have appeared in various quarters. -The 
results obtained by the 6-pounder guns of the destroyers during 
the battle practice last year were, says the Army and Navy Gatette, 


In future, moreover,’ all misfires, 


officer’s report of the battle Pyeng of his ship, and this is a 
measure which will recommend itself to all naval officers. ; 


i 
Tue Tees Conservancy Commissioners have decided to 
oppose the scheme for the erection of a transporter bridge ovet the 
‘Teos as part of a scheme to connect Middlesbrough and West 
Hartlepool by meansof alightrailway. Thegrounds of the objection 
to the scheme, as presented to the Light Railway Commissioners, are 
that the clear headway above high water at spring tides is only 
shown to be 120ft., whereas vessels have been built‘on the Tees 
with masts 171ft. above water level. They also point out’ the 
inconvenience to vessels while waiting for the passage of the trans- 
porter car over the river, and the great risks to shipping during 
storms, dark nights, in foggy weather, or in strong tides in the 
river. Thus the construction of the bridge will seriously hamper 
the navigation of the river and the trade of the Tees ports. 


At ameeting in New York of the Underwriters’ National 
Electric Association, 2 number of suggested changes in the National 
Electrical Code were considered: Among the more important resolu- 
tions adopted were that: the grounding of low-tension secondary 
alternating-current systems be strongly recommended in all cases 


| wherever reliable’ grounding connections can be secured. In 


cases of three-wire systems with grounded neutral, the conference 
was of opinion that solid’connection, without fuse, should be per- 
mitted on the neutral wire. The grounding of secondary alter- 
nating-current systems inside buildings on’ water pipes, provided 
such connection is made at the nearest point to the cellar wall on 
the water pipe, and outside of the meter, is not only safe, but 
places no additional burden or menace upon such water pipes. 


THE Post-office authorities have adhered to the pro- 
mise they made regarding the progress of the underground 
telegraphs between Londonand Glasgow. According to their pro- 
gramme the cable was to be in a complete condition by the end 
of 1905, and this has been carried out to the letter. With the 
Glasgow end of the cable safely housed, underground communica- 
tion has practically been established between London and Glasgow. 
It is understood, says the Electrical Engineer, that the cost comes 
to about £1400 a mile, and that the total outlay on the 400 miles 
separating London from Glasgow will be at least £500,000. As a 
result of the connection Glasgow can never again be completely 
isolated telegraphically from- the rest of the-country;-and even 
where serious breakdowns occur on the overhead wires these can 
be almost immediately made good by means of the new system 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknaus, 7, Kumpfgasse, Vienna. 
CHINA.—KELLY anp Watsu, Limrrep, Shanghai and Hong Kong. 
FRANCE.—BoyvEau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic ; A. Twerrmeyver, Leipzic. 
INDIA.—A. J. Compripak anp Co, Railway Bookstalls, Bombay. 
}TALY.—LogscHer anv Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY anp WatLsu, Limirep, Yokohuna, 

Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

s. AFRICA.—Wa. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 

GorpDOoN and Gorcn, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Juta anp Co., Capetown, Port Elizabeth, Johannesburg, 

Eust London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpew House, Limrrep, Kimberley. 

ADAMS And Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpbon ann Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. THomMpson AND Co., 180, Pitt-street, Melbourne, 

Adelaide and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upvton anv Co., Auckland ; Crate, J. W., Napier. 
CANADA.—Mowrreat News Co., 386 and 388, St. Jamea-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTERNaATIONAL News Co., 83 and 

85, Duane-atreet, New York ; Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY anp WALSH, LimirEp, Singapore. 
CEYLON.—WiaAvyartya ann Co., Colombo. 


Sydney ; 








SUBSCRIPTIONS. 


Turk ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance): 

Half-yearly (including double number) 
Yearly (including two double numbers) .. 


6d. 
Od. 


£0 14s. 
£1 9s. 


Ciora Reapryc Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit oceur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
yiven below.- Foreign Subscribers paying in advance at these rates 
will receive Tuk ENGINRER weekly and post free. Subscriptions sent 
by Post-office Order ‘must be made payable to Tue Encinerr, and 
accompanied by letter of advice to the Publisher. 

Tuck Paper Corres. 

Od. | Half-yearly £1 Os. 3d. 

Od. Yearly £2 os. 6d. 
(The difference to cover extra postage.) 


THIN Paper Cortes, 
‘ Half-yearly .. £0 18s. 
CC .. e ee  eL 


ADVERTISEMENTS. 


‘ * 

4a The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 

‘ inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters velating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be aaldyeased to the Editor of THE ENGINEER. 


Telegraphic Address, “« ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 


With this week's number is issued, as a Supplement, a Twro-page 
Deawing of a Five-roller Sugar Cane Crashing Mill Every 
copy as issued by the Publisher includes a copy of this Supple- 
and subscribers are requested to notify the Sact should they 


not receive it, 


* +* 


ment, 


** Uf any subscriber abroad should receive THE ENGINEER im an 


imperfect or mutilated condition, he will oblige by giving Pp ompt 
of the fact to the Publisher, with the of the 
Agent through whom the paper is obtained, Such inconvenience, 
if suffered, can he remedied by obtaining the paper direct from 


this office. 


am formation name 








CONTENTS. 

Tue Enoterr, 12th January, 1906. PAGE 
Macuine Too. Desten. No. XV. (Illustrated.) .. .. .. .. 2. 29 
Some Recent ENGINEERING Books in ie. = cae Sail a 
Execrric PUMPING PLANT at CONSETT [RONWORKS. (Ilustrated.) .. 32 
PROGRESS OF WARSHIPS AND MACHINERY BUILDING IN ENGLAND .. 33 
TaawevaaL Inpoermmm. Nal. .. .. .. .. « . as -. 
Dockyarp Nores .. : ; am . 34 
A New InpiaN Hypro-ELectric Power PLANT. ae ae . 36 
THe ENGINRERING STANDARDS COMMITTEE .. .. 36 
MECHANICAL COAL-HANDLING APPLIANCES IN Sou TH “YORKSHIRE + 
Cuarinc Cross Roor. (Illustrated.) . Sent oe Wat, OO, ee) GR 
Sugar Cane CrusainG MILL. _(Mustrated. ) <a She el og Rontar re 
RaILWay MATTERS vs awe ee 40 
Nores AND MEMORANDA 40 


MISCELLANEA .. ay ea eS ee LS ee 
LEADING ARTICLES— -Sea Speed. . OE IO RSG Ree Be 
Electricity in Bulk—The Value of Reheaters .. 42 
Charing Cross Roof—Toothless Circular Saws. 43 
CANALS ANCIENT AND MopERN. <a ee Lee 
THE Export TrapE .. . Cen ee ay hae eh Se eke ap 
GERMANY'S MARITIME INTERESTS .. .. iin SR SRA oa 
ENGINEERING EXAMINATIONS .. iG heen es ad, eae 
IMPROVED LIGHTING OF THE CLYDE .. .. .. rays eek ae 
OBITUARY . A/a Pa eR CLT EO 
LETTERS TO THE Epiror : ey Seer ee 
A Dupiex SAWING MACHINE. ‘(Ilustrated. ) 46 
ELECTRICAL ENGINEERING WoRKS IN GERMANY 46 
A Fiat Roap Crane. (Illustrated.) Ee aah <a ses) a ke Tyee ae 
Waren Sovrmwen. (Illustrated) .. .. .. .. 0.0 6. ce oe ue A 
Notas ynom JAPAN. (Illustrated.).. .. .. .. .. 1. «2 ws os 4 
LAUNCHES AND TRIAL TRIPS ened 
Tne Iron, Coat, AND GENERAL TRADES oF BIRMING Ham, WoLvER- 
HAMPTON, AND OTHER DistRicts.. .. .. .. .. .. .. .. 48 
Notes FRoM LANCASHIRE eh Die PES See ee eae 
THE SHerriecp Districi 49 
Nort oF ENGLAND ne Seg ae ee oe ee ee 
Nores FROM ScoTLaND es Ey Sean eer eee wor ka sea. x, osc ae 
WALES AND ADJOINING COUNTIES .. |. .. .. 1. 2. 2... 5 
NGM eeene MEINE os Aaa 5 ai ak er Svea se aur ae- ee! OD 
AMERICAN Norges .. . re ae ee ee ei 
PERSONAL AND BUSINESS ANNOUNCEMENTS .. Meike ce. so oe 
BritIsH PATENT SPECIFICATIONS. (Illustrated. ) Pak 50 
SELECTED AMERICAN SPECIFICATIONS. (lllustrated. ‘g PANE ee 
Two-PAGE SUPPLEMENT—SuGaR CANR CRUSHING MILL. 





TO CORRESPONDENTS. 





42 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

a «All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

az =6—We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


WALEs.— We refer you to our issue of November 10th last, page 461, 
bottom of middle column. 

A. L. P. (Barrow).—See “ The Witwatersrand Goldfields,” . Truscott ; 
‘‘ The Cyanide Process,” by Park ; and ‘‘ Compressed Air,” by Hiscox. 
O. G.—You will find the list of standard Whitworth bolts in any 
engineer’s reference books, and the usual dimensions of the other 
articles named in any book on machine design. See “ Practical 

Engineer Pocket-hook.” 

H. F. L. (London).—Many attempts have been made to do away with the 
rail joint. So far none has been successful. -The best results are 
obtained by increasing the length of the rail, and thereby reducing the 
number of joints per mile. Room for expansion must be left some- 


where. Tramway rails are now being welded together in situ. 
INQUIRIES. 
OPIUM MAKING PLANT. 
Sir,—Can any of your readers give me the names and addresses of 


manufacturers of machinery for the making of opium ? 8. 

January 11th. Vane 2 ey 

VALVE-FACING MACHINE. 

Sir,—I am unable to find the address of the makers of Darling Bros.’ 
valve-facing machine. Can any of your readers help me? ALEC. 

January 10th. SDAA 

MACHINERY FOR MANUFACTURE OF QUEBRACHO TANNIN, 

Sir,—I should be obliged if any of your readers could give me the 
names of two or three British makers of machinery for the manufacture 
of quebracho tannin from quebracho wood. 

January 11th. 








MEETINGS NEXT WEEK. 


Royal MeErgoroLocicaL Socrery.— Wednesday, January 17th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 


Westminster, S.W. Ordinary meeting. 

IxstituTION OF ELecTrricaAL ENGINEERS: Leeps Local Sgction.— 
Thursday, January 18th, at 7.15 p.m., at the University, Leeds. Ordinary 
general meeting. Paper, ‘‘The Rectification of Alternating Currents,” 
by P. Rosling. 

INSTITUTION 4 ELecrrRIicAL ENGINEERS: BIRMINGHAM LocaL SEcTION. 

Wednesday, January 17th, at 7.30 p.m., at the University, Edmund- 
street. Ordinary general meeting. Paper, ‘‘A New System of Automatic 
Boosting,” by Max. J. E. Tilney. 

Tue Roya Scorrish Society or Arts.—Monday, January 15th, at 
8 p.m., in the Hall, 117, George-street. Communication, “On some 
Features of the Garden City Question in Scotland,” by Henry M. Cadell, 
B.Sc., F.R.S.E., of Grange, Bo'ness. 

Tue Institution oF MecHaNicaL Enoiverrs.—Friday, January 19th, 
at 8 p.m., in the Institution House, Storey’s Gate, St. James’s Park. 
Discussion on ‘ Behaviour of Materials of Construction under Pure 
by Mr. E. G. Izod, of Rugby. Paper, ‘‘ Worm Contact,” by Mr. 
Robert A. Bruce, of Leeds. 

Society or Arts.—Wednesday, January 17th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Ordinary meeting. Paper, ‘“‘The Scientific 
Aspect of Voice Development,” by William Arthur Aikin, M.D. Thurs- 
day, January 18th, at 4.30p.m. Indian Section. ‘‘The City of Calcutta,” 
by Charles Edward Buckland, C.LE. At 8 p.m. Howard Lectures. 
(1.) “‘ High-speed Electric Machinery, with special reference to Steam 
Turbine Machines,” by Professor Silvanus P. Thompson, D.Sc., F.R.S. 

Tae Instirvtion or Civic ENcrxgrrs.—Tuesday, January 16th, at 8 
Ordinary meeting. Papers: ‘The Elimination of Storm-water pm 
Sewerage Systems,” by David Ernest Lloyd-Davies, Assoc. M. Inst. C.E. 
“On the Elimination of Suspended Solids and Colloidal Matters from 
Sewage,” by Lieut.-Colonel Alfred Stowell Jones, V.C., M. Inst. C.E., and 
William Owen Travis, M.D., Barrister-at-Law. Wednesday, January 17th, 
at 2.30 p.m. Students’ visit to the Works of the South Metropolitan Gas 
Company, 709, Old Kent-road, S.E. 

Roya Lnstrrution oF Great Britarx.— Friday, January 19th, at9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘Some Applications of 
the Theory of Electric Discharge to Spectroscopy,” by Professor J. J. 
Thomson. Afternoon lectures:—Tuesday, January 16th, at 5 p.m. (I.) 
‘*Impressions of Travels in China and the Far East,” by Professor Edward 
Harper Parker, M.A. Thursday, January 18th, at5 p.m. (I.) “‘Shake- 
speare,” by the Rev. Canon Henry Charles Beeching, M.A., D.Litt. 
Saturday, January 20th, at 3 p.m. (I.) ‘‘The Church in France,” by 
J. E. C. Bodley. 


Shear,’ 











DEATH. 


On the 2nd January, at ates _ near Wedmore, GEoRGE 
LEEDHAM FULLER, M. Inst. C.E. » ag 
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Sea Speed. 


Ar last we have some information about the 
Admiralty subsidised Cunarders, long expected and 
discussed. According to the illustrations given in 
these columns on December 12th, one vessel, at 
least, should be ready for running next year, and 
we may venture on some prophetic criticism. In 
the first place, we notice that the sustained sea speed 
is put down at 244 knots—half a knot short of 25, and 
so hardly worth mention, the majority would say, 
being a small decrement of only 4 per cent. But it 
is the object of theoretical discussion to investigate 
the requirements of an apparently small increase in 
speed, such as 4 per ceni., especially at such a high 
speed as 24-25 knots; and when the sacrifice of prime 
cost and power required is taken into consideration, 
preliminary investigation must determine whether 
the sacrifice will be refunded by commercial advan- 
tage. Popular sentiment and business requirements 
will always keep the swiftest vessel well booked 
with passengers and mails, but these can be satis- 
fied only during the summer season ; the effect of 








heavy winter weather and a small saloon list on the 
average profits must be taken into consideration. 


A voyage at 244 to 25 knots across the Atlantic 
may be taken as lasting about 120 chronometer 
hours, or ten tides, one more or less at the outside. 
As there is no object in just losing a tide, and lying 
at anchor outside Sandyhook for about twelve 
hours, the navigator will arrange the speed on con- 
ditions depending on the hour of start and the 
weather during the voyage, so as just to catch a 
tide ; under favourable conditions of good coal and 
fair wind and weather, he may find it profitable to 
crack on top speed for the last day, and so catch the 
ninth tide, and make a record; on the other hand, 
it may happen that, seeing no chance of catching 
the tenth tide, the captain has twelve hours to 
spare on the voyage, and his sustained sea-speed 
need not exceed an average of 23 knots. A pre- 
liminary study is useful, then, of the Establishment of 
the Port of Liverpool, Southampton, and New York 
before setting the pace of the voyage, and interest- 
ing problems may arise, such as whether it is better 
to sprint with or against a current. The Admiralty 
subsidy is based on the sea-speed sustained for the 
whole voyage, and it will be important to see how 
the preliminary trials over a short course for a few 
hours can be accepted as a guarantee of the com- 
plete performance; it must involve a careful coal 
measurement of the fraction of the total bunker capa- 
city consumed on the run. A speed of 25 knots for 
an hour or two is obtainable with a small petrol 
launch, giving a diameter of action of 25-50 miles ; 
but when this diameter is increased to 3000 miles, 
implying a speed of 25 knots for 120 hours, the fuel 
supply requires the enormous increase we see of 
tonnage and power. It is no mere academic pre- 
judice, then, to inveigh against the nautical solecism 
recently crept into use of knots an hour, meaning 
speed, instead of the good old cosmopolitan single 
word knot, as the incorrect expression can be twisted 
into a variety of meanings, and so may lead to legal 
difficulty. We recorded recently the performance of 
the Atlantic Fleet, ordered to coal up to its fullest 
capacity at New York, and to gallop across to Gibral- 
tar, individually as hard as possible, when the Drake, 
with a legend speed of 22 knots, managed to 
average 18 knots, and the rest struggled in at a 
lessening rate. Here the speed was arranged for 
the diameter of action from New York to Gibraltar, 
and so that each ship might expect to arrive 
with bunkers clean swept. But imagine a state of 
war in which the same fleet would come to the 
rescue of Gibraltar; the voyage is now the radius 
of aetion for the ships to arrive with bunkers half 
full ready for any eventuality, and the individual 
speed of each would require to be reduced about 
40 per cent. Similar experiments are desirable in 
transport at high speed of large bodies of troops ; 
the abuses and inefficiency of the old Admiralty 
transports are not forgotten in military circles, and 
it was the salvation of South Africa that the system 
was given up just before the war. The Atlantic 
liner is designed for one invariable diameter of 
action, 3000 miles in round numbers, and as the 
sustained sea-speed is increased, or the chronometer 
hours are diminished, so the size and power must 
mount up at a disproportionate rate, whether on 
Froude’s law, or any other theoretical law of 
mechanical similitude, as explained in these columns 
in January 1892and 1894. The present tendency is 
towards a very large vessel of the combined passenger 
and cargo type, such as the Caronia, Carmania, and 
the new German Amerika, vessels about 680ft. by 
72ft., and 30,000 tons displacement at 30ft. draught. 
On Froude’s law they would be derived from a 
smaller model of the type of an intermediate low- 
powered steamer; but their great size enables them 
with 20,000 horse-power to attain the respectable 
speed of 18-19 knots, which, moreover, they can 
maintain in almost all weather to the comfort of the 
passenger. 


The great practical success of the turbine prin- 
ciple is the most interesting feature in marine 
engineering at the moment. The Allan line 
had the courage to adopt it first, in the Vic- 
torian and Virginian, and the Cunard line has 
followed with the Carmania; the Germans, how- 
ever, hold back. The new 24}-knot Cunarder is to 
be fitted with four turbines, each delivering 20,000 
horse-power, at 2 horse-power per ton, required for 
a displacement of 40,000 tons, and a diameter of 
action of 3000 miles at the contract speed. Diffi- 
culty due to stress of gyroscopic action—if it exists 
at all, which there are strong reasons to doubt— 
need not be anticipated in these large vessels, 
as the pitching will be imperceptible and the 
revolutions low. It will be interesting to learn 
whether any influence can be detected of gyro- 
scopic domination on steering and holding a course. 
The impossibilities of belief of one generation 
become the possibility of another, as Sir Oliver 
Lodge reminded the Society of Psychical Research 





42 


R 


THE ENGINEE 








recently ; he then went on to add a new legend to 
the Lardner-Brunel-Scott-Russell controversy, of 
Lardner having threatened jocularly to eat the boilers 
of the first steamship that crossed the Atlantic. 
This story should be traced to its source, so that it 
may not be lost to the veracious history still to be 
written of early steam navigation. Meanwhile, we 
are a long way off the realisation of the ideas 
of the correspondents in these columns about 
twenty years ago who spoke of the possibility of 
40 knots across the Atlantic, or even of 40 knots an 
hour ; but if Mr. Parsons could supply a Newhaven 
packet with a speed of 30 knots for two hours, a 
diameter of action of 60 miles, he would make the 
Dieppe route the shortest in time as well as distance 
between London and Paris. 


Electricity in Bulk. 


BeyonD all doubt the supply of electricity in 
bulk will constitute an important form of specula- 
tion and field for investment in the near future. 
There is reason to fear, however, that the work will 
not be managed on sound principles, and it is 
desirable that facts should be stated in plain terms, 
which do not easily find their way into directors’ 
circulars, or prospectuses. Mistakes, too, are very 
easily made which might yet more easily be 
avoided. It is no part of our purpose to deal with 
the schemes or doings of the company promoter ; 
we shall confine our attention entirely to the 
general technical aspects of the question. At the 
outset we find the position peculiar. The mechanical 
engineer doubtful about his own attainments as an 
electrician, hesitates to criticise schemes which he 
supposes he does not understand. The electrician, 
on the other hand, seldom carrying his mind beyond 
the dynamo, the live wire, and the motor, fails to 
appreciate the commercial side of the production 
problem. The best result cannot possibly be got 
in this way. It is essential that the mechanical 
engineer and the electrician, and it may be the 
chemist, should all work in harmony, and with at 
all events a reasonable grasp of the bearings, 
meaning, and probable results of each other's 
proposals. The whole subject is, moreover, com- 
plicated by the existence already of plant and vested 
interests. But nothing will be gained, no advance 
can be made by those who are willing to sit down 
and accept the position as something inevitable, 
fixed by fate, and past remedy. Let us suppose, for 
a moment, that there are no vested interests, and 
that it is proposed to supply electricity in bulk for 
the first time to a large district. 

It is clear that the first, middle, and last 
condition. is economy. Current must _ be 
manufactured and supplied to the user at the 
lowest possible price. This may seem _funda- 
mental, but, as a truth, it is constantly neglected, 
and we have instead of the lowest absolute 
price the lowest competitive price. If, for 
example, one company supplies current at 6d. per 
unit, and another manages to furnish it at 54d. per 
unit, that is considered good business, irrespective 
of the fact that under proper arrangements the 
price need not be more than 3d. per unit. We do 
not intend to discuss the question on any such 
basis, but to consider what are the conditions under 
which current can be made and supplied at the 
absolute, not the comparative, minimum rate. 
Now, the first consideration is the price of fuel; 
the second, the cost of water. The third is the 
sum represented by rent, rates, and taxes. Lastly, 
we have capital expenditure. This, however, will 
be affected by the factors we have just named. 
To get cheap fuel we must go to a colliery district. 
In London it does not pay to use inferior coal, 
because the cost of carriage and handling is very 
great, and independent of the quality. It may be 
taken that the price of coal in metropolitan generat- 
ing stations will not be less than 17s. 6d. per ton. 
Again, in or close to all large towns land is dear 
and space limited. The generating station should 
be put up in the open country, out in the fields, 
and it will pay well to run a private siding to it, 
instead of endeavouring to get a site close to a 
main line. Care should be taken that water-bearing 
strata are available, so that plenty can be had from 
artesian wells, or else that some stream, small 
river, or canal, is available. The cost of condensing 
may be either enormous or next to nothing, according 
to the site. With plenty of ground space, plenty of 
boiler power can be provided, and with it goes 
the invaluable power of burning almost any coal 
that can be got ; indeed, on the grates, satisfactory 
fuel ought to be had for about 4s. per ton, often 
cheaper. We do not think it is worth while to 
insist on the fact that foundations and buildings can 


be made in the open country at prices much less | is, so far, nothing. 
|an indirect gain is secured by improving the 


than they would cost in.a town. The number of 


town which is accessible by rail. We have spoken 
as though power was to be supplied by steam. But 
the chances are that some description of gas 
producer would take the place of the steam engine. 
Here, again, the advantage of space would be made 
manifest. Power units of comparatively moderate 
capacity would be used instead of large steam 
engines; and the output would be divided over a 
number of machines of, say, 1000 to 2000 horse- 
power, instead of being concentrated in a few steam 
engines of 5000 to 10,000 horse-power, as has been 
proposed. Whether steam or gas is employed, how- 
ever, it is certain that it would be used under 
conditions conducive to economy which could not 
possibly be obtained, say, in any part of the 
metropolis. 

There remains, then, the problem of distribution, 
and this is one ofthe principal reasons why so little 
has been effected in the way of establishing great 
central generating stations in this country. Abroad 
the conditions are so far different, or the necessities 
are so great, that the solution of the problem seems 
to have been found long since. The difficulty, or 
assumed difficulty, is insulation. The  volt- 
age must be high. In Germany no hesitation 
is felt in taking bare wires right across 
country on lofty poles. Where the wires cross 
roads safety nets are put up under them, so that 
in case of breakage they may not fall to the ground. 
In the United States no one dreams of making any 
difficulty about the matter; power is wanted ; it can 
be transmitted along a wire ; put the wire up, the 
thing is done. The climatic conditions are in 
several respects better than ours, though, in 
others worse. We have not snow and ice to contend 
against ; but we have damp, and rain, and fogs, and 
insulation is apt to fail. We have very recently 
described the best types of insulators that have yet 
been put into use. But for very high tension much 
remains to be accomplished. In fine dry weather 
current is manageable enough; but when the 
atmosphere is just a cloud supersaturated with 
water the electrician may well be driven to his wits’ 
end; yet the problem is by no means impossible of 
solution. So far little or nothing has been attempted 





40,000 or 50,000 volts in the air. 
underground is quite out of the question, from con- 
siderations of expense, if nothing else. But what has 
_ been done in the United States can be done here. 
Let us ask ourselves what chance would a metro- 
| politan generating station have of competing suc- 


| cessfully with an ideal station such as we have | 
The one | 
hope for the metropolitan companies now lies in the | 
difficulty, or assumed difficulty, of transmitting | 
electricity at high tension over long distances. | 
This is undoubtedly the crux of the matter here. | 


| sketched ? Obviously none whatever. 


| At the other side of the Atlantic it has been settled 
|long since. Thus, current is transmitted from 
| Spokane to Washington, 100 miles, at 60,000 volts ; 
|from Logan to Salt Lake City, 150 miles, at 
| 40,000 volts. The greatest distance yet traversed 
‘is that between Cregate and Stockton, U.S.A., 
| 218 miles, with a voltage at the generators of 

60,000, the power transmitted being 5000 horses. 

In this country the problem has barely been 
| touched outside Wales, much less dealt with in any 
| conclusive fashion. It is, of course, true that we 
| have current transmitted at 5000 to 10,000 volts— 
| a thing done for many years from the Ferranti Dept- 
| ford station. But the transmission has been, until 


| quite recently, by insulated underground cable, a | 
| system incompatible with the supply of light and 


| 
| power in huge quantities from the colliery districts 
|and the open country to places at a considerable 
| distance. Popular prejudice has no doubt some- 
| thing to do with the matter, but no rational elec- 
| trician, at all events, doubts the ultimate adoption 
in this country of methods which have attained 
magnificent results elsewhere. 


The Value of Reheaters. 


THE value of reheaters has been much disputed 
in this country, in America, and in Europe. Steam 
flowing from the high-pressure cylinder is assumed 
‘to be wet. If not initially water laden, water 
results from condensation and work liquefaction. 
It is held to be desirable to restore the steam to its 
initial dryness fraction, and to that end it is 
reheated in the intermediate receiver by a system 
of pipes through which steam of a higher pressure 
and temperature is passed. If this steam is to be 
efficient it must part with heat itself, and undergo 
condensation. Its efficiency is measured by this 





condensation. If forevery pound reheated another 
pound of steam is lost, then the advantage gained 
It is assumed, however, that 


hands employed in a generating station is not | quality of the steam going into the second cylinder. 


large, and they can be easily accommodated in a 
village built for them, or in the nearest suitable 


It is indisputable that the only possible gain must 
be indirect. Messrs. Nicolson and Callendar tell us 


here in the way of devising supports for wires carrying | 
To put the wires | 


|} in 


| superheaters. 
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that the saving is in the main due to the prevention 
of leakage past the distribution valves. The older 
explanation is that dry steam being a worse con- 
ductor than wet steam, initial condensation is 
diminished in the second cylinder. The curious, and 
so far unexplained, influence of very small quantities 
of deposited free water, first brought prominently 
into notice by the late Mr. Willans, may also be 
supposed to modify results. Up to the present 
there is, however, a lack of data in sufficient quantity 
to settle the question whether reheating is or is 
not worth having. A paper was presented last 
year to the American Society of Mechanical En- 
gineers, written by Professor Lionel S. Marks, of 
Harvard University, which deals with the question 
in a way which is peculiarly interesting, because it 
gives the results of an unusually practical set of 
trials carried out under ordinary working condi- 
tions. This paper has not received in this country 
the attention which it deserves. We make no 
apologies, therefore, for considering it here. 

No fewer than nine large compound electric light 
engines were made the subject of twenty-eight sepa- 
rate tests. The engines vary from 750 to 2500 rated 
horse-power, and were all built by McIntosh, Sey- 
mour and Co., of Auburn. They differ very little 
| save in dimensions. Each high-pressure cylinder is 

jacketed on the barrel, and both heads and the 
| jackets are piped in series. The steam enters the 
jacket on the top head, passes into the barrel jacket, 
goes to the jacket on the lower head and then to 
the reheater coils. In this way a very active 
| circulation in the jackets is ensured. As there is 
| no separate steam supply to the reheater coils, nor 
| any separate drain from the high-pressure jackets, 
it is not possible to use either jackets or reheaters 
alone. The low-pressure cylinder is unjacketed. 
| Steam is supplied by Babcock and Wilcox boilers 
| provided with steam devices which superheat it a 
few degrees in some of the engines. In many 
| cases the steam was superheated from 35 deg. to 
|nearly 100 deg. for the low-pressure cylinder, but 
| this was done in the intermediate receiver. We do 
| not propose to follow Professor Marks in detail. 
It will suffice for our present purpose to state 
the conclusions at which he has arrived. They 
are as follows :—The jacketing of the high-pressure 
cylinder is of but little value when moderately 
superheated steam (100 deg. Fah.) is used. 
|Reheating is probably a source of loss unless it 
| superheats the receiver steam at least 30 deg. 
| Fah., and is not fully effective unless it super- 
heats about 100 deg. In the latter case it 
may be expected to effect a saving of 6 to 8 per 
cent. of the total heat used per indicated horse- 
power. Jacketing the low-pressure cylinder is shown 
by the steam qualities during expansion in the 
low-pressure cylinder to be unnecessary, and there- 
‘fore undesirable, when the reheating is effective. 
The effect of admitting moderately superheated 
| steam to both the high-pressure and low-pressure 
cylinders is to keep the heat consumption per indi- 
cated horse-power practically constant throughout a 
considerable range of loads—from half load to about 
one-quarter overload. Lastly, the bigger the engine 
the greater the economy. 

Professor Marks does not accept the steam con- 
sumption in pounds per I.H.P. hour as a standard, 
although that is obviously the only factor with 
| which the steam user is concerned. e prefers to 
| take the B.T.U. per horse-power per hour, which 
| tells rather in favour of some of the engines. Thus 
we have an engine using 12°38 lb. of steam per 
| I.H.P. hour, and 227 B.T.U., while another engine 
| using 11-88 lb. required 226-5 B.T.U. The efficiency 

was in all cases very good for compound engines 

working with pressures of 108 lb. to 150lb. The 

highest steam consumption was 14°13 1b., and the 
lowest 11:57 lb. per indicated horse-power hour. 
| This performance is equal to that of all but the best 
| triple-expansion engines working on a high super- 
| heat, and better than that of turbines of the same 
| power. 
| Analysing the facts and what they teach, we 











| come back to the old story told long since by the 


late Dr. Kirk. In order to get action from jackets 


| or interheating we must condense steam so that its 


latent heat may be converted into sensible heat 
raising the temperature of the working 
steam, or into latent heat that it may evaporate 
suspended water. As the conversion in either - 
case involves a difference of temperature con- 
stantly maintained in order that beat may be 
transferred, there must be loss; and the difference 
of temperature depends on the transmitting power 
of the walls of the cylinder or of the tubes of the 
Therefore, would it not on the whole 
be better to put the steam which would go into the 
jackets directly into the.cylinder, where work could 
be got from it directly, instead of indirectly through 
the cylinder walls? Indeed, Professor Marks hints 








at the acceptance of this view. The principal fact 
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which his inquiry seems to have demonstrated is that 
the intermediate receiver should be made to act as 
a separator. That is to say, the water should be 
drained out of it and pumped back into the boiler 
hot, instead of being. re-evaporated and _ sent 
into the low-pressure cylinder, where it cannot do 
as much work as that lost in the operation of 
ye-evaporation. The more carefully we investigate 
the action of steam, the more manifest does it 
become that the more we handle it, so to speak, 
the greater is the loss. Maximym economy is to be 
vot by converting saturated steam into gaseous 
steam by superheating it. With superheated 
steam, jacketing and reheating and such-like expe- 
dients are worse than useless. Saturated steam is 
an almost incredibly unstable fluid. The one thing 
needful is to give it stability, and that can only be 
done by superheating it. In any case, it will pay 
to superheat ; but it will pay trebly if the operation 
is carried out with heat which would otherwise 
be wasted up the chimney. 


Charing Cross Roof. 


ALTHOUGH the Board of Trade may have many 
interesting facts to give us about the construction 
of the Charing.Cross roof, and the material of which 
it is made, the evidence taken at the last day of the 
coroner's inquest on the men whose lives were lost 
through the disaster can leave in few, if any, 
minds a particle of doubt as to the immediate 
cause of the accident. The issue has been some- 
what confused by the testimony of eye-witnesses, 
and much evidence was taken in the early days of 
the inquiry which might have been quite profit- 
ably dispensed with, had the engineers been 
examined earlier. Every roof or bridge-builder 


recognised at once that if it could be shown that | 





the great tie-bar had failed, no other cause 
need be sought. Sir Benjamin Baker, who} 
was called in immediately after the accident, 
saw this, and immediately turned his atten- 
tion to the broken ends of the bar. One was 
found two days after the accident, but {had 
suffered so much from air and water that no 


deduction could be drawn from its appearance. 
The other end, found subsequently, had been pro- 
tected to a large extent by its surroundings, and an 
examination left no doubt at all as to the cause of 
the failure. We give on page 37 a photograph of 
the exposed end, and although it is difficult to 
distinguish the features of interest in the engraving, 
enough may be seen to show conclusively that a 





exceeding at least a mile a minute, and it advances 
through the armour plate at an appreciable rate, 
but with little loss in its own diameter. A great 
part of the edge of the dise appears to be enveloped 
in sparks or fire; there is much noise, and a fine 
display of fireworks. At the Homestead Works the 
discs are about 7ft. in diameter, and the peripheral 
speed is about 4 miles per minute. The discs are 
of mild steel, and the edge is roughened by irregular 
nicking with a chisel. There is nothing that 
could by any stretch of imagination be called a 
tooth. Dises of this kind, as Mr. Sewall remarks 
in a recent number of the Jron Age, have been in 
use for a great number of years, a Mr. Dagett, in 
a letter written so long ago as 1823 to Professor 
Silliman, of Yale, speaking of a “buzz” as a tool 
in regular use. The cutting in two of a file 
by a soft iron disc about 6in. in diameter Was 
a common lecture experiment, sixty-five years 
ago, in the country. No explanation of the curious 
phenomenon of soft steel cutting hard steel 
has yet been found, although several have 
been suggested. The theory that the cutting 
is brought about by the “electric fluid” has 


gained support from the fact—doubtless an 
optical illusion—that the dise appears to be 


separated from the metal it cuts; that the action 
is due to fusion is based on the brilliant rim of fire 
that surrounds the disc; and that hard particles 
become embedded in the “saw” and act as teeth is 
supported by the fact that the edge becomes very 
hard. Only the last explanation carries any con- 
viction with it, and the testimony to the presence 
of hard particles is not very sound. A better reason 
seems to be that the action is due to abrasion, the 
hard steel from its brittle nature giving way before 
the softer material, but this is admittedly incom- 
plete. A point to be observed is that at speeds much 
below 50ft. per second the steel cuts the disc; the 
saw is ineffective. This was found in a series of 
careful experiments made by Darier and Colladon 
in Switzerland. These investigators, after con- 
sidering all other explanations, came to the conclu- 
sion that the action was due to shock or impact, 
the particles of the mild steel or iron striking the 
hard steel at a velocity that broke it up, just as a 
be fired oak 


tallow candle may through an 
board. To this opinion Mr. Sewall also inclines, 


| but it must be confessed that it is not wholly 


large part of the cross sectional area of the rod— | 


about two-thirds—was soiled and _ corroded. 
dark central area may also be made out. 
the original fault. To the expert it presents the 
unquestionable appearance of a bad weld; the bar 
at this point has never been in proper metallic 
contact with the corresponding part. Had the 
tie-rod been sound all through, a District train, 
. as Sir Benjamin Baker said, might have been 
curied on the single principal. The evidence that 
the bad weld was the original and sole cause of the 
failure is complete, and any theories as to settle- 
ment affecting the stability of the walls may.be at 
once and finally discarded. Indeed, it is far from 
improbable that a great part of the wall might 
have fallen without causing anything approaching 
the dimensions of the calamity that actually 
occurred. Corrosion, too, has been shown to be 
useless as an argument. It was nowhere suffi- 
ciently pronounced to have any material effect. Left, 
however, with the only explanation, some uneasi- 
ness as to other similar roofs and to the remainder 
of the Charing Cross roof itself is inevitable. And 
it is impossible to remove it. 
a weak point is known, the tie bars of other roofs 
will be examined with extraordinary care, but as 
the expert witnesses showed, it is almost impossible 
to discover an enclosed flaw in a weld. If the history 
of other roofs can be discovered it may be found 
that the tie-bars were solid throughout, and not 
provided with screwed ends welded on, as was 
probably done in this case; but even then faults in 


of the kind of which each principal depends for its 
existence on a single solid bar will never be made 


the few existing roofs of the type still remaining by 
the addition of secondary horizontal ties. But at 
Charing Cross the roof is to be entirely removed, 


A| 


This was | 


No doubt, now that | 


and another in three spans is to be built at a/| 


lower level over the platforms. 


The directors’ | 


decision to adopt this course cannot but receive | 


general commendation. 


Toothless Circular Saws. 


Onz of the most startling and striking processes 
Which are presented in armour plate mills is the 
Sawing of hard steel armour by a soft steel and 
toothless circular saw. The disc revolves at a very 
high speed, the circumferential velocity required 


| 


satisfactory. 1t is a little difficult to conceive 
a truly circular disc striking a surface with 


which it is already in contact. The kerf from 
‘saws ”’ of this kind is flaky, and shows signs of the 
great heat to which it has been subjected in spite of 
the jet of water which is now-a-days played on the 
cut. An explanation worth consideration is that the 
high temperature of the steel changes the nature or 
composition, of the surface, and that it is then 
rubbed away in flakes. The question whether the 
heat is sufficiently high for this contention to hold 
might surely be settled at once by microscopic investi- 
gation of the kerf and the surface. It should form an 
interesting inquiry for our scientific metallurgists. 
The fact that soft metals cannot be cut so well— 
or at all—by this method may be partly aseribed to 
their constitution and partly to the fact that'as they 
are not broken into dust they bind the saw and 
arrest its proper action. As the use of dises of this 
kind is increasing—they are now being employed 
for cutting up bars of high-speed tool steel—the 
investigation of their action might repay the time 
and trouble spent on it. 








CANALS ANCIENT AND MODERN. 
No. I. 


THE services rendered to mankind by the canal engi- 
neer have of late years been signally undervalued in 


England. Over a century and a half ago there were in 
England no canals,, railways, artificial harbours, or 


machinery, and the public roads were little better than 
mere tracks across the country. The inland commerce 
of this country was chiefly carried by transport on the 
backs of pack horses. Inland water carriage was tedious 


the original structure of the bar may exist. Roofs | 22d uncertain ; it was only carried on on the rivers as 


Nature had left them, and was interrupted at one time by 
drought, at another by flood. The perseverance of 


owns . * é | Francis, Duke of Bridgwater, and of his engineer, James 
again, and it may be found a wise policy to strengthen | Seacn 


Brindley, whom the duke withdrew from his occupation 
as a millwright, in opening a waterway for the supply of 
Manchester with coal from the duke’s colliery, was the 
commencement of a great revolution in the material 
welfare of the country. 

In the history of ancient nations we discover various 
traces of canals, formed for military, agricultural, com- 
mercial or other purposes. We learn from Herodotus 
that the Cridians, a people of Caria, in Asia Minor, 
formed a design of digging a channel through the isthmus 
which joined their territory to the continent, but they 
relinquished the undertaking because they were inter- 
dicted by an oracle. Both the Greeks and Romans pro- 


| posed to make a canal across the Isthmus of Corinth, 


which joins Morea and Achaia, and thus to make a 
navigable passage by the Ionian Sea into the Archi- 
pelago. Demetrius Poliorcetes, Julius Cesar, Nero, and 








Caligula renewed the attempt, but without success. The 
Romans, more intent on conquests than on commerce 
and marts, afford us few instances of canals for internal 
navigation. Lucius Verus, who commanded the Roman 
army in Gaul under Nero, attempted to make a canal 
between the Moselle and the Rhine. 

Corbulo, under Claudius, employed his soldiers in digging 
a canal between the Rhine and the Meuse, for a space of 
about twenty-three miles, in order to preserve the country 
from inundation, and to serve as a drain in case of any 
extraordinary overflowings of the sea. Claudius also 
employed 30,000 men for about twelve years in digging 
a canal through a mountain for draining the lake 
Fucinus—now Celano—into the river Liris; and in 1789 
this canal was begun to be cleansed, to the great relief of 
the neighbouring country, which was inundated by its 
obstruction. The Romans during their residence in this 
country made a canal between the Nene, a little below 
Peterborough, and the Witham, three miles below 
Lincoln, which is now almost wholly filled up. It was 
almost 4 miles long, and, as far as may be judged 
from the ruins, very broad and deep. Some have sup- 
posed it to be «1 Danish work. Morton, in his History of 
Northamptonshire, Chapter 10, supposes it to have been 
made under the Emperor Domitian. Urns and medals 
have been discovered on the banks of this canal, which 
seem to confirm that opinion. 

Charlemagne, at a later period, formed a design of join- 
ing the Rhine and the Danube, and of thus making a 
communication between Mocean and the’ Black Sea. In 
the execution of this design he employed a great number 
of workmen, but he was prevented from completing it by 
a variety of obstructions which occurred. Of all the 
countries to which ancient history direets our attention, 
Egypt was the most distinguished by its numerous 
canals, which amounted to eighty, several of which are 
20, 30, and 40 leagues in length. These served to receive 
and distribute the waters of the Nile at the time of its 
inundation. 

But the principal of these works was the Grand Canal, 
by which a communication was made between the Nile 
and the Red Sea. This was begun, according to Hero- 
dotus, by Necos, the son of Psammitichus, who desisted 
from the attempt on an answer from the oracles, after having 
lost 120,000 men in the enterprise. Strabo—lib. xvii., 
p- 1157, ed. Casaubon—attributes the commencement of 
it to Sesostris, before the Trojan War. It was resumed 
and carried on by Darius, son of Hystaspes, who relin- 
quished the work on the representation made to him by 
unskilful engineers that the Red Sea, being higher than 
the land of Egypt, would overwhelm and drown the whole 
country. Ptolemy II., however, finished the undertaking. 
Pliny, in his account of this canal—lib. vi., c. 29—gives 
its breadth as 100ft., its depth as 40ft., and its length as 
37 miles. By means of this canal the valuable commodi- 
ties of India, Persia, Arabia, and the kingdoms on the 
coast of Africa, which were brought by shipping to the Red 
Sea, were conveyed to the Nile, and thence distributed 
by the Mediterranean not only to Greece and Rome but 
to all the surrounding’nations, until the Portuguese dis- 
covered a passage to India by the Cape of Good Hope. 
It did not, however, long serve the useful purposes of 
commerce which were at first expected. Merchants were 
dissatisfied with the delay occasioned by going to the very 
bottom of the gulf, and afterwards with the inland naviga- 
tion of the canal, and that of the Nile to Alexandria. They 
found it more expeditious to unload at Berenice, near the 
coastof the Red Sea, and after there days’ journey to send 
their merchandise directly down to Alexandria. Accord- 
ingly, this canal was disused, and goods were conveyed 
from Berenice to the Nile by land. Strabo and others 
have asserted that this canal was again opened about the 
year 635 by Amru, governor or prefect of Egypt, under 
the Caliph Omar, for the conveyance of the corn of 
Egypt to Arabia, which was then grievously distressed 
by a famine. Egypt is intersected in various. directiors 
by many other canals. 

There is no country on the face of the globe that 
abounds more with canals and navigable rivers than 
China. In China there is scarcely a town, or even a 
village, which has not the advantage either of an arm cf 
the sea or a canal, by which means navigation is rendered 
so common that almost as many people live on the water 
as on land. The great canal is one of the wonders of art; 
it runs from north to south, extending from the city of 
Canton to the extremity of the empire, and by it all kinds 
of foreign merchandise entered at that city is conveyed 
directly to Peking, a distance of 825 miles. This canal is 
about 50ft. wide; it passes through, or near, forty-one 
large cities; it has seventy-five large sluices to keep up 
the water, besides several thousand bridges. 

China owes the greatest part of her riches to these 
numerous canals, which are cut through any kind of 
property, not even excepting the gardens of the Emperor. 

he canals are bordered or faced with quays of freestone, 
and in low places long causeways are raised for the con- 
venience of travellers. There are bridges over the canals 
of three or four or more arches, of which the middle one 
is high enough for vessels to pass under with their masts 
standing. When the water is liable to overflow the 
neighbouring meadows, the sluices are opened to convey it 
away, and there are inspectors appointed to keep the 
canals in proper repair. One large canal generally runs 
through every province, and a vast number of smaller 
ones are cut from the large one, which again are 
divided into some still smaller, that end at a village or 
great town. Sometimes they discharge themselves into 
a lake or large pond, from which all the adjacent country 
is watered. Among all the canals in the southern 
provinces, one is called the Great Canal, which is the 
grandest inland navigation in the world, being 1000ft. in 
width, of which the sides are built with massive blocks of 
grey marble mixed with others of granite; and this 
immense canal, although forced several feet above the 
surface of the country by embankments thrown up by the 
labour of man, flows with a current of about three miles 
an hour towards the Yellow River. That which most 
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charms the eye is the immense number of large boats 
with imperial colours, and beautifully painted, that sail in 
fleets, commanded by a single mandarin of the province. 
There are several classes or rates of these boats, very 
neat and commodious: Some of these boats are of 
200 tons burden, and from 300 to 400 of them may be 
seen on the same canal at the same time, and sometimes 
in one fleet. 

Hindostan likewise. furnishes instances at a remote 
period of the acknowledged importance and utility of 
canals. As the country between Delhi and Punjab was 
scantily supplied with water, the emperor Ferose IIL, 
who died in 1388, undertook the task of supplying it 
better, and at the same time of applying the water so 
furnished to the purposes of navigation. The immediate 
object of the canals projected and executed by Ferose 
seems to have been the junction of the Sutlej and 
Jumnah rivers through an interval of 240 geographical 
miles, and, remotely, that of the Indus and Ganges. If 
this grand design of Ferose had been completed, it must 
have ranked with the greatest works of this kind, “ for we 
should then have seen two capital rivers, which traverse 
a large part of Southern Asia, which enter the sea at the 
distance of 1500 British miles asunder, and which stretch 
out their arms, as it were, to meet each other, united by 
art, and those by Nature to a third; so as to form an 
uninterrupted inland navigation from the frontiers of 
China to those of Persia.” The country of Bengal is 
so intersected in various directions by the natural canals 
of the Ganges and Brahmapootra rivers, together with 
their numerous branches, as to form the most complete 
and easy navigation that can be conceived. 

The improvement of inland navigation engaged but 
little attention in Russia before the reign of Peter the 
Great. With him, after his return from Holland, where 
he had observed its useful effects, the construction of 





canals became a principal object. Of those projected and 

hastily executed by him, may be mentioned that of | 
Cronstadt, that of Ladoga, that of Vishnei-Voloshok, and 
that for forming a communication between Moscow and 
the Don. 

The canals of Holland and Flanders are innumerable ; 
and they serve the purpose of our public roads, so that 
the inhabitants may travel by means of them in their 
trehxhuyts and barges, and convey commodities for con- 
sumption or exportation from one part of the country to 
another, as occasion requires. By them also a prodigious 
inland trade is carried on between Holland, France, 
Flanders, and Germany. When the canals are frozen over, 
the people travel on them with skates, and perform long 
journeys in a very short time, while heavy burdens are 
conveyed in carts and sledges, which are there as much 
used on the canals as in our streets. The profits which 
have accrued from these canals have been immense. 

The canals of Holland are generally 60ft. wide and 6ft. 
deep, and are kept cleansed, the mud as manure being 
very profitable. They are generally level, and need 
no locks. In the province of Delftland, not more than 
60 miles long, over 200 windmills are employed in spring 
to raise the water into the canals. On the dams or banks 
by which they are bordered, and which are kept in repair 
at a very considerable expense, depends the security of 
the country from inundation. 

The canals of Flanders, ever since their trade has 
declined, and the cities erected on their banks have 
decayed, have been very much neglected. They indicate, 
however, the former flourishing and prosperous state of | 
the country. So early as the twelfth century large canals 
were cut; and they answered :the purpose of inland 
commerce, as well as of draining the land. The spacious 
canal at Brussels, begun in 1531 and completed in 1560, 
extends from this city to the Scheldt, which opens a 
communication with Holland, and by the canals of 
Flanders with the ocean. 








THE EXPORT TRADE. 


TxeE Board of Trade returns for the complete year 1905 do 
not in any way reflect that depression of a trade through 
which we appear to have passed. The exports of engines and 
machinery taken together amounted in value for the complete 
year 1903 to 20 millions sterling, in 1904 to 21 millions, and 
in 1905 to 23} millions. These figures mean that engineers 
have done better than a year ago by 10 per cent., 
and better than two years ago by 16 percent. The extent 
of the progress made is more than two millions sterling upon 
a year ago, and more than three millions upon two years ago. 
The exact value is—1903, £20,058,206; 1904, £21,065,191; 


| of engines 





1905, £23,267,621. As our readers are well aware, the year 
1905 has also been characterised by a better home trade than 
in either of the two previous years. Both by land and sea, 
therefore, commerce is on the up grade. Progress is also | 
shown by the iron and steel exports, which have amounted for 
the year to 3,721,515 tons, valued at over 31 millions sterling 
—£31,827,142—-which is an improvement in quantity over 
last year of neary half-a-million tons, or over 4 per cent.; and 
in value of more than three and three-quarter millions | 
sterling, or more than 13 per cent. Steam engines represent 
nearly six millions, and machinery nearly seventeen millions. 
Mechanical and general engineers may well be congratulated 
upon the state of the foreign demand, for they have done a 
trade in miscellaneous machinery —‘ other descriptions ’’— 
worth over seven millions sterling during 1905, or a round | 
million better than in the year before, the improvement upon 
1903 having been more marked still. . Europe heads the list 
of consumers with orders worth considerably over a couple of 
millions, or £278,000 better than the year before. Then | 
comes India with over a million’s worth of business, which 
also is rather better than a year ago. Third place is taken by 
South America, whose requirements have been of the value | 
of £789,000, which is £238,000 better on the year. This im- 
provement of over 50 per cent. is well worth noting. The 
value of textile machinery exported has risen’ from five 
millions sterling to over five and a-half millions, thanks | 
chiefly to increased orders from Europe, India, and Japan. 
The mining machinery orders—£832,000—have been about | 
: 
£40,000 below a year ago; increases in business with-| 
Europe, South America, and New Zealand having been | 
insufficient to compensate for declines with South Africa, 


| manufactured goods increased by only 


| 30°7 per cent. 


| cent., 
|. to £425,000,000. 


Australia, and India. The British South African total has 
been £279,000, or less than 1904 by £56,000. Nearly two 
millions’ worth of sewing machinery has been sent away 
during the year, but this was less than a year ago, declines 
with “Europe and India having more than “outweighed 
increases with South America and with our South African 
and Australian Colonies. Though less than a year ago by 
some £37,000, the oversea trade done by agricultural engi- 
neers in agricultural machinery during 1905 reached con- 
siderably over a million sterling in value. The colonial 
demand has been poor all round, but great headway has been 
made with Europe. 

Builders of steam engines of all descriptions have had 
a busy year so far as their foreign trade is concerned, an 
aggregate value of over 5} millions having been achieved— 
£5,795,673. Locomotive engineers will be glad to see that 
the substantial improvement of some £455,000 has brought 
the year’s total value of locomotivé steam engines to con- 
siderably past 2} millions sterling. Save in the African and 
Australian trade, all quarters of the globe have sent consider- 
ably better orders than a year previously. With those 
exceptions the usual list of markets shows a pleasing array of 
increases ; railway construction and equipment, having made 
brilliant headway in South America in particular—so much 
so that the value of the locomotive engines sent to that market 
has increased from £377,030 to £824,805, But the resumption 
of Australian and South African railway extension is doubtless 
only a matter of time. Trade in agricultural steam engines— 
chiefly, of course, portable and traction engines—has reached 
in value over a million during the year, being £68,000 better 
than a year ago. An improvement of about £10,000 has 
brought the European total up to £585,380, the continental 
demand having evidently been well sustained ; but the chief 
feature of the year’s trading has been the remarkable strength 
of the South American demand. This has gone forward by 
leaps and bounds, having, indeed, more than trebled, the 
£93,923 of 1904, having now become £323,742. 

Business with India has been just about maintained, but 
trade with South Africa, Australia, and New Zealand has 
been below a year ago. With regard to ‘‘ other descriptions 
"—i.e., excluding railway and agricultural types— 
headway has been made from £2,167,969 to £2,312,403. The 


| European demand is generally the mainstay of this class of 


trade, and, save in the case of Russia—whose orders, worth 
£46,000, are some £20,000 below a year ago, doubtless owing 
to the severe external and internal difficulties with which 
that country has been beset—the past year has proved no 
exception to the rule, increased orders having come forward 
from most of the European markets, including Germany, 
France, and Spain. Next in order of value after Europe comes 
India—including the Straits Settlements and Ceylon—witha 


trade worth over £400,000, or about £14,000 better than a 
Russia it is 2s. 4d., 


year back. Third place may be assigned to South Africa with 
£176,000, which amount is, however, 

ago; and then comes Australia with 
£32,000 drop on the year. 
£587,000 have been received from ‘‘ other countries, 
means a £30,000 advance. 
Trade returns are more cheerful than for several years past ; 
they testify in a gratifying manner to the soundness of our 


£123,000, 


” which 


commercial relations with most of our chief foreign customers, | 


various continental countries, and | 
| figures it must be remembered that Germany has had to 


and particularly with the 


with the principal South American States. It is to be hoped 


that this trade improvement will be continued throughout | ; 
| navy during the last deeade, 


1906, and that it will be further emphasised by a much 


needed recovery in the demand from South Africa and from | 


Australia, in regard to which two countries matters appear, it 
is pleasing to note, to be improving. 


GERMANY’S MARITIME INTERESTS. 


Nor the least striking point about the marvellous strides | 
made by Germany in all directions since the Franco-Prussian 
War of 1870-71 is the success that has attended its efforts to 


win a leading place as a sea Power. There has just been laid 
before the Reichstag a lengthy report drawn up by the 
German Admiralty, dealing with the development of 


Germany’s interests on the high seas during the ten years | 
| thereby, it is believed, materially improving the teaching of the 


ending with 1904. Similar reports were drawn up in 1897 
and 1900, but they are quite useless now. 
industrial crisis of 1900-01 Germany’s maritime interests, 
both in home and foreign waters, show almost an uninter- 
rupted upward movement, and in many cases the movement 
was at an increasing rate. 


£610,000,000, which represented an increase of 60 per cent. in 
weight and of 66 per cent. in value. 
for Great Britain was 38 per cent., 

28, and Russia 23. Germany’s trade has 
exactly in twenty-five years. 


United States 59, France 
doubled itself 


consumption ; and the secondary items consist of exports of 
raw stuffs and imports of manufactured articles. During the 
ten years ending with 1904 the importation of industrial raw 
stuffs increased by £75,000,000, the exportation of manufac- 
tured goods increased by £80,000,000, while the imports of 
£20.000,000, and the 
exports of industrial goods rose by £30,000,000; the imports 
of food, &e., rose by £25,000,000, and the exports thereof by 
£5,000,000. While the imports of food, &c., in 1894 were 
364 per cent. of the total imports, they amounted to only 
in 1904; on the other hand, the imports of 
industrial raw stuffs. rose from 42°3 to 50°1 of the total 
imports, the exports of manufactured goods rose from 63°4 to 


| 65°8, and the exports of raw stuffs rose from 22°6 to 24:1 


respectively of the total exports. 

Germany’s sea trade rose in the ten years from 66 to 70 per 
and in its land trade the increase was from £125,000,000 
In the sea trade with countries outside 


Europe the increase was £95,000,000, or 93 per cent., and 


| with European countries the increase was £60,000,000, or 


16 per cent. All branches of the national production in Ger- 
many share in the continuous development of the sea trade. 
Thus, agriculture is concerned with maritime matters with 


| regard to exporting sugar and to importing manures and 
| refuse, while there is not one great branch of industry which 


is not more or less dependent upon the sea either for its raw 
imports or for the exportation of its manufactured goods. 
Thus, any disturbance o‘, or danger to, Germany’s sea trade 
in hurting either the import or export trade would be felt 
doubly by the working classes. The sea trade of Germany is 


|-carried on indirectly for one-third of its volume through 


foreign ports, especially by way of Holland and Belgium, 
and in’ 1903 the imports through such ports amounted to 
£75,000,000 and the exports to £35,000,000. The shipping in 
the German ports rose by 52 per cent. in the ten years under 


| diocussion. Germany’s advance in international intercourse 
| is almost four times greater than the rate of increase of its 
population, and in some departments this excess is six times 
as much. In this respect Germany is excelled only by Japan, 

The report draws attention to the development of ship- 
owning and shipbuilding and to the general improvements 
carried out in German ports. The sea-fishing industry shows 
a rise of from £1,000,000 to £1,500,000, and supplies one-third 
of the home consumption of fish. Germany owns at present 
only 44 per cent. of the total submarine cables of the world, 
However, strenuous efforts are being made to lay German 
cables, especially in Australasia. In 1899 Germany owned only 
3750 miles of submarine cables, but in 1904 it owned 18,750 
miles, or five times as much. 

Meanwhile German* capital has been finding openings 
abroad, especially beyond the seas, and it is estimated that 
German investors have no less than from £400,000,000 to 
£475,000,000 in foreign undertakings. No less striking has 
been the immense growth of German banking facilities 
abroad; thus, while at the end of the nineties Germany 
could boast of only four banks trading in foreign lands, there 
were in 1904 thirteen such banks with a total capital of 
£5 ,000,000. 

It is no matter for surprise that, after mentioning such 
remarkable figures, the official report should say ;—‘‘ If even 
in 1897 the report upon Germany’s maritime interests at that 
time produced the universal conviction that the creation of a 
strong navy was indispensable, and that the cost thereof from 
an economic aspect was simply a proper premium on risk, i 
premium which the German nation must and can pay, then 
the advance made in every direction during the past eight 
years must strengthen that conviction still further.’’ Atten- 
tion is then drawn to the necessity that the food supply must 
be secured to Germany, that work must be assured for the 
growing population, and that the importation of raw material 
must be safe. ‘‘ The extent of the outlay in this matter of 
protection must, of course, rise in proportion both to the 





| German States amounted in 1899 to 26°9 per cent., 
| only 24°6 per cent. in 1903, 


| buy goods at home. 


£54,000 below a year | 
or some | 
But excellent orders totalling | 


Altogether the 1905 Board of 


In spite of the | 


In the ten years ending with 1904 | 
Germany’s foreign trade rose from £375,000,000 in 1894 to | 
; " | only the first stage under the old title, and su 
Meanwhile the increase | 


Its leading items are the im- | 
portation of raw products for being worked up and for direct | 


rising value of the objects needing protection and to the rising 
outlay that is being made by other nations.”’ 

Of the total expenditure of the German Empire the per- 
centage of 2°76 for the navy has risen to 3°59 per cent. The 
so-called unproductive expenditure in the Empire and the 
and to 
The cost of the German navy 
or 1s. 3d. per head of the ype agen but in 


was M. 1 6 pfg., ; ag 
7 pfg., or 3s. 7d. 


1903 the cost per head had risen to M. * 


| This rise is all the less to be regarded as ‘bene excessive, as 


the growth in Germany’s foreign trade, protected us it has to 


| be by the German navy, must have contributed greatly to 


rise in the average income and ability to 

In Great Britain the cost of the N vavy 
per head of the people is 17s. jd., in France it is 6s. 54d., in 
and in the United States it is 4s. 7d. A 
comparison of the increasing outlay on the navies of these 
four Powers and of Germany is interesting :- 
1893. 


the recent steady 


1003, 
& £ 
14,550,000 36,700,000 
10,150,000 
5,500,000 
United States 5,400,000 
Germany 4.050.000 


The Kilnische Zeitung remarks that in considering these 


Great Britain 
France .. 

Russia =, 40U, 
17,450,000 
10,500,000 


create the nucleus of the most important fighting units of a 
while the other ‘our Powers 
possessed se sncontt navies in 1893. 


EN GINEERING EXAMINATION 8. 


Tue following memorandum has been sent by the 
Association of Teachers in Technical Institutes to the 
Secretary of the Board of Education, South Kensing- 
ton, S.W. :— 

The Council of the Association of Teachers in Technical Institu- 
tions desire to draw the attention of the Board of Education to the 
following proposals regarding the syllabuses of certain science 
subjects, and respectfully request that the proposals shall be pees 
before the examiners and others concerned with these subjects, 
with the view of modification in the directions indicated, and 


said subjects. 

(1) Applied mechanics, As at _——— encouraged by the Board, 
considerable alteration is needed to bring this subject into line 
with modern methods. The development of applied mechanics in 
recent years shows clearly that it can be no longer taught satisfac- 
torily as a single subject, and the Council earnestly advise the 
abolition of the higher stages from the second ss retaining 

sstituting in the 
higher stages the subjects of (a) strength and elasticity of mate- 
rials, (4) theory of structures, (c) theory of machines, () hy draulics. 
It further wishes to state that, in its opinion, these different. sec- 
tions of applied mechanics cannot be adequately treated in any- 
thing less than separate papers for each section, and that no 
combination of sections would meet the case. 

In further support of the proposed change, it may be said that a 
student passing the present examinations would not necessarily 
have a good knowledge of this subject, for even the major portion 
of the ground of applied mechanics cannot be covered in a single 
examination paper. The engineering degree of the London Uni- 
versity, whose syllabuses were formulated by the engineering 
teachers of London, has its applied mechanics divided in the 
manner suggested. 

(2) Steam.—In view of the very large amount of work on internal 
or combustion engines, &c., contained in this subject, it appears 
advisable to aetain tik the title to ‘‘ heat engines.” 


Roya METEOROLOGICAL Soctety.—The monthly meeting of this 
Society was held on Wednesday evening, the 20th ult., at the 
Institution of Civil Engineers, Great George- street, ee: 
Mr. Richard Bentley, F.S.A., president, in the chair. Mr. G. C. 
Simpson gave an interesting account of his ‘‘ Attempt to Fly Kites 
for Meteorological Purposes from the Mission Ship attached to a 
Deep Sea Fishing Fleet in the North Sea.” The kites were flown 
from the deck of the mission ship Queen Alexandra. attached to 
the Red Cross Fleet. Mr. Simpson made eight ascents during the 
time he was on board the vessel. In giving his results he 
incidentally mentioned that the greatest height reached was 
5800ft. Mr. C. J. P. Cave deseribed his method of flying kites in 
Barbados in April and May last year, and Mr. W. H. Dines, F.R.S., 
who had examined the records, said that the humidity traces show, 
generally, a value of about 60 per cent. at the surface, rising to 
80-90 per cent. at heights from 1000ft. to 2000ft., and then falling 
off again in some cases to 50 per cent. or less as the height increases. 
These values are lower than might have been'expected over * 
jf ass ocean. The other papers read at the meetin~ w 

Temperature Observations during the Partial Solar Letipse, 
August 30th, 1905,” by, W. H. Dines, F.R.S.; ‘‘ Comparison 
between Glaisher’s Factors and: Ferrel’s Psychrometric Formula,” 
by J. R. Sutton, M.A.; and ‘A Rapid Method of Finding the 
Elastic Force of Aqueous Vapour, &c., from Dry and Wet Bulb 
Thermometer Readings,” by John Ball Ph.D. 
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IMPROVED LIGHTING OF THE CLYDE. 


Tue important scheme of improvement of the lights for 
navigation on the river Clyde authorised in March, 1904, has 
now been completed, and so quietly, though persistently, has 
the work been carried on by the Navigation Trustees, that 
many of the new members themselves were unacquainted 
with what was being done, until the official inspection of the 
work after completion made by the Trustees a fortnight ago. 
The result of the scheme and its completion, it is felt, by 
the Trustees at any rate, who are largely shipowners and 
shippers, has been to make the river second to none in the 
kingdom for proper lighting. Two years ago the officials felt 
that the existing lights were not only inadequate in them- 
selves, but not sufficiently distinctive from the numerous 
lights on some parts of the banks, and that new lights at 
certain points would be of great advantage. After inspection 
at night, and after the views of pilots and others navigating 
the river had been elicited, proposals were formulated and 
submitted to the Harbour Committee, and subsequently 
approved by the Pilot Board, It was thought advisable that 
the opportunity should be taken of distinguishing the lights 
on the north side from those on the south by making the 
north side lights occulting and the south side group-flashing, 
and it was ultimately settled, that the occulting lights should 
show four seconds bright and two seconds eclipsed, and that 
the group-flash lights should give three flash lights in quick 
succession, followed by five seconds of darkness. The north 
side lights would thus coincide with all on that side under 
the Lighthouses Trust to the Tail®of the Bank with the 
exception ef Garvel, which has a different period of eclipse. 

In October, 1904, and subsequently, contracts were entered 
into with Messrs. Pintsch, of London, for the providing of the 
occulting and group-flashing apparatus, altering existing 
flashers, and supplying and erecting lanterns, and also for the 
providing of one 10ft. and seven 9ft. gas buoys. The large 
juoy is Sandhead Light at the mouth of the Leven, and the 
small buoys have been placed in the Finlayston and Fort 
Glasgow Channels. 

Altogether eight new lights have been added, namely, the 
four from Meadowside to Blythswood, the three buoys at 
Erskme, and the buoy at Sandhead. At Meadowside, 
Shieldhall, and Scotstoun, the light is 39ft. above high water, 
placed in a 300 mm. lens. At Blythswood there have been 
erected the tower and other apparatus from Garmoyle Light- 





ship. The lens, which is dioptric, is 32ft. above high water. 
Blythswood light, which is a little above the river Cart, is a | 
striking object on the shore of the expanse of water formed 
by the widening operations of the Clyde Trustees on the south | 
side opposite Clydebank Dock, and the birthplace of the huge 
Cunarder. This light supplies a long-felt want at this part of 
the river. The other four new lights are gas-lit buoys, three 


| significance of this proposal ? 





of these being off Erskine. Sandhead light at the mouth of 
the Leven is placed on a large buoy, and the light is a 
300 mm. lens, showing 11ft. above the water. It not only | 
defines the bend, but with the gas-lit buoy on the south side, 
the wide pool known as Puddle Deep. 

The fifteen previously existing lights which seryad to guide 
vessels have been so much altered that they may be regarded 
as new. Compressed oil-gas is used throughout. The oil is | 
supplied by arrangement with the Clyde Lighthouses Trustees, | 
whose works are at Port Glasgow, and it is periodically dis- 
tributed by their s.s. Torch. The flashing apparatus on each | 
light is delicate and ingenious, and operates on the pilot light | 
hy the pressure of the gas on a diaphragm, regulated to suit | 
the desired periods of eclipse and brightness, the pilot light 
only remaining lit during eclipse, and the further opening of | 
the valve lighting the five jets around it. 





OBITUARY. 
HENRY JOHN YOUNG. 
THE death is announced at the early age of thirty-six of | 
Mr. Henry John Young, jun., eldest son of Mr. H. Young, of | 
Messrs. H. Young and Co,, Nine Elms, with whom he served 
his apprenticeship, and on whose staff he had been occupied 
in the design and execution of constructional engineering | 
work. In this some of the most important buildings in | 
London were included. At the time of his death he was | 
engaged as consulting engineer for the new Piccadilly Hotel | 
buildings now in progress, and a distinguished professional | 
career seemed to lie before him. He leaves a widow and | 
three children. Being a past-chairman of the Junior Institu- | 
tion of Engineers, a number of members were present at the 
funeral, bearing testimony to the esteem in which he was | 
held. To perpetuate his memory a fund has been opened | 
with the object of placing a bronze medallion portrait in the | 
reading-room of the Institution. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible Sor the opinions of our 
correspondents. ) 








ADMIRALTY POLICY AND NAVAL ENGINEERS, 


Sin, ~Your correspondent ‘‘ Thrust Block ” complains, in the 
current issue of your journal, that I “fall foul of the unfortunate | 
stoker,” and, further on in his letter, asks that I should define 
precisely why a stoker should not have charge, as a watch-keeping 
officer, in the engine-rooms of our men-of-war. As to his com- 
plaint about falling foul of the stoker, I had no desire so to do in 
the sense in which ‘‘ Thrust Block ” has apparently interpreted my 
observations, and if he will do me the honour to read my letter for | 
the ‘third time” he will perceive that, in the first paragraph of | 
that portion of my letter wherein I deal with the watch-keeping 
stoker, T expressed my gratification and pleasure that the firemen 
class were to attain warrant rank. I should deprecate very much 
this important question being side-tracked on an issue like the one 
which your correspondent is anxious to raise. The present writer 
has none but the highest respect and admiration for the whole 
stoker class, but he cannot allow that admiration to betray him 
into supporting a policy that will assuredly spell inefficiency in 
the most vital and particular parts of the floating ramparts that 
guard and defend our shores, ; 

_ Writing to a technical journal like THE ENGINEER I scarcely con- 
sidered it necessary to define precisely what the watch-keeping 
‘luties in the engine-rooms of the Royal Navy are. Consideration 
for your space, my own physical limitations for the task, and the 
‘lesire to avoid offending the intelligence of your readers, were the 
chief causes that prevented, and, I am afraid, will still prevent, me 
obliging your very innocent contributor. Any writer who attempts 
to compare the responsibilities of an engine-room watch-keeper in 
the Royal Navy with the responsibilities of an engine-room watch- | 
keeper in the average tramp steamer, where the ‘‘greaser” keeps 
the “chief's” watch, fails tograsp the essential differences between 





| other. 
| now of actual practice, and not of some theoretical state of affairs. 


| they will take him some pretty journeys too. 


| they are simple creatures if they share any such belief. 


| artificers are too ‘‘skilled for watch-keeping duties.” 


the two sets of duties. Minutely to describe and compare them 
would require more than the space you can allocate for this effusion. 
I will attempt, however, to deal with one or two points. 


Apart from the similarity that one engine has to another in its | 


functions, complete dissimilarity commences when details are taken 
into consideration. 
space due to military causes and considerations, the main pro- 


pelling engines have a greater piston speed than have the engines | 


in the mercantile marine. This entails shorter connecting-rods, 
and, necessarily, far more wear and tear, than occurs in the 
engines of the sister service. Steam pressures are much greater in 
a man-of-war than are those in 90 per cent. of merchant-going 
steamers. Imagine what this means in engine-rooms and stoke- 
holds where there are hundreds of yards of piping and thousands 
of joints that must be eh eps tight and serviceable. Then, 
again, think of the infinitude of detail when the smaller engines 

auxiliary—are considered, that a trading steamer is innocent of. 
Then what of the water-tube boilers, that simply bristle with 


problems that require the keenest and most assiduous intellig- | 
It is the full knowledge of all these | 
licy so scep- | 
in charge of | 


ence to grapple with ? 
things that make the critics of the new pamper n 
tical about the efficiency of the stoker when place 
this ‘‘ load of responsibility.” 

A writer that even attempts to compare Admiralty engine-room 
watch-keeping with what prevails in the steamers where ‘‘ Thrust 
Block” states the ‘‘greasers” keep 
with a subject which he does not understand or appreciate. 
The foregoing is, however, only one of the facets to this many- 
sided question. On the purely technical issue, the stoker, or 
mechanician, or call him what they may, has not that subtle 
knowledge which only mechanical training can give to enable him 
to diagnose in an instant, and to have the confidence to act upon 
such a diagnosis, when something is wrong. That is the essential 
thing. The present writer has misgivings even about the type of 


engine-room artificer that the nation gets for these highly | 


responsible duties, and he is not sure that with the low rate of 


starting pay that the Admiralty obtain the best or fittest men. | 
If ‘‘ Thrust Block” could stand for a “‘ watch ” | 
on the engine-room platform of a man-of-war—say, when the fleet | 
he would then understand what it means to a mari- | 


That by the way. 


are at tactics 
time nation, such as ours is, when proposals are made for promot- 
ing unskilled men to do the work of skilled and trained engineers. 

But that is not all. A problem as great, or even greater still, 
looms behind the question of efficient engine-room watch-keeping, 
and that is the subject of discipline. It is proposed that only three 


engineer officers—-commissioned—are to be carried in the larger | 


ships, and that that very meagre complement is to be supplemented 
by these watch-keeping stokers. In other words, the trained 
artificer, who is to be borne for mechanical duties only, must and 
will be subordinate to the promoted stoker. 
and your other readers really appreciate and realise the full 
What do the Admiralty intend to 


do with the comparatively youthful creations—I mean the artificer 


engineers! Surely it cannot be intended that they are to be given | 
As a class they are not a decade old yet. | 


the ‘‘ happy despatch.” 
Hardly a sufficient time over which to cover the experiment of 
their creation, The ‘‘ statement of Admiralty policy” is quite 
silent as to the future prospects and position of these valuable 
men. 

But it is between the artificer, or, to put it in civilian phrase- 
ology, the working engineer, and the promoted stoker that trouble 
will arise. At every turn and twist of their ship and depart- 
mental lives they will be brought into violent conflict with each 
This is inevitable. What will happen? I am thinking 


In harbour the artificers and stokers will be engaged upon their 
various duties. 
promoted fireman. 
they will be subordinate to him. 
to do this, that, or the other, just as his whims take him—and 
Are the Admiralty 
officials so unsophisticated as to believe in the possibility of getting 
the best and the freshest in brain, nerve, and muscle from 
men that have brought trained mechanical ability into the service 
with them when they are bossed by these exalted firemen! Truly 
The 
present writer, who, by the way, knows some little of the classes 


Below him in rank will be the artificers, and 


| he is writing about, challenges ‘‘Thrust Block” to state, or give 


his experience of any position in existence where skilled men, such 
as the artificers are, have .been debased by being put under the 


| command of unskilled—mechanically—inferiors, such as the stokers 


But why, one may ask, is this dangerous experiment 
The Blue-book states it is because the engine-room 
Such an 
excuse is all ‘‘ fiddlesticks,” and nobody knows this better than 
the professional officers that have advised Admiral Douglas’s Com- 
mittee to suggest this startling.innovation. When a battleship or 
cruiser is under steam there are very few serious repairs that can 


really are. 
necessary / 


In the Royal Navy, owing to exigencies of | 


watch, is simply toying | 


Do “Thrust Block” | 


The officer of the day must, of necessity, be the | 


He will be able to order them | 


| them. I have also been with boilers that were so badly designed 
| that it was a frequent occurrence to see water over the top of the 
| glasses one moment, and the next to observe no water whatever in 
them, and to see firemen running out of the stokeholds for fear of 
| their lives, but I have never heard anything approaching a shock or 
report in a steam boiler yet, except from mechanical defects, such 
as stays breaking or slipping on their pins, and I am quite satisfied 
that if any boiler pr and the reasons are not obvious to the 
expert, the cause lies in the material, the workmanship, or the 
design. Very considerable mechanical stresses are sometimes put 
on boilers in the manufacture, and when these are added to, say, 
molecular stresses in the plates themselves, it is sometimes quite 
sufficient to bring about rupture during hydraulic test, and I have 
known boilers give way when pressure was only 20 lb. above the 
pressure that the boiler was intended to carry, and I think, if 
**B. J. P. R.” will investigate the matter for himself, he will arrive 
at these conclusions ; but I was hoping to have some other expert 
opinions of these matters in your pages. 


Merthyr, January 8th. W. AKHURST. 





Sir,—I have been greatly interested in the discussion on boiler 
| explosions. Having seen the result of a tank locomotive boiler 
| explosion, where the engine was completely turned upside down 
| where it stood, was to me convincing proof that the whole of the 
| water in the boiler must have been instantaneously converted into 
steam to enable the feat to be accomplished. 

The reason why boilers explode violently is, in my opinion, due 
to the error of storing up heat in a large volume of water. Were 
water the only medium by which heat could be stored up, so as to 
allow of a ready supply of steam being generated for steam engine 
purposes, there could: be nothing further to say in the matter, and 
we would have to accept our yearly budget of boiler explosions as 
unavoidable. Such, however, is not the case ; for iron is not only 
| a better medium, but when employed it makes disastrous results 
from boiler explosions a thing of the past. 

Moreover, not only does iron allow of an increase in the storage 
capacity of heat by 100 per cent., but it enables the temperature of 
the storage being also increased by asimilaramount. For instance, 
a modern locomotive boiler weighs something like 18 tens, with 
considerably less than half this weight used as a storage of heat, 
and with a temperature of 400 deg. Were steel tubing substituted, 
the whole of the weight could be used as a storage of heat up to a 
temperature of 800 deg. 

The designing of non-explodable boilers should, therefore, open 
up a new field and lead to substantial economy in steam consump- 
tion, not by using it up to better advantage, but by increasing the 
quality of the steam used so that the maximum of efficiency could 
be attained by all engines. It would, of course, be imperative to 
design engines so that they could make use of steam highly super- 
| heated. The design of engine able to withstand the highest tem- 
| perature of steam would obviously give the best results. 
| Argaith, Dumbreck, January 7th. JOHN RIEKIE, 





ABNORMAL EXPLOSION IN A GAS ENGINE. 


Sir,—I think that your correspondent ‘* F. R. N.” will find that 
| the four forms taken by the explosions in the gas engine of which 
; he writes are all due to the same cause, viz., pre-ignition. He 
states :—(a) The explosions take place during the first half of the 
| suction stroke ; (4) rumblings in the cylinder at the moment of 
explosion ; (¢) sharp bangs in the admission followed by misfires ; 
(d) premature firing, either at the end of the suction stroke, or at 
any point during compression, but generally during the first half 
of the latter. I have noticed similar phenomena, if phenomena 
they can be called, in engines with which I have had to deal, and 
have always traced them topre-ignition. Pre-ignition will account for 
all the points, the rumblings in the cylinder being due to retarded 
| propagation of the flame, producing a slow and uncertain explosion. 
I have usually found and would suggest that in this instance the 
| cause is carbonised oil in the combustion chamber remaining 
| incandescent, much as soot often does on the back of a fireplace— 
| and firing the charge as jt enters the cylinder. Your correspon- 
| dent has probably been using poor oil and too much of it, and had 
better draw his piston, clean out his cylinder and combustion 
| Chamber, clean his valves, and grind them in if they require it. 
| Then let him start up his engine again, using special gas-engine 
i 
j 
| 
| 


cylinder oil with about 15 per cent. of cocoanut oil in it, and see if 
the explosions continue. He does not give the size of his engine, 
so I cannot say how much oil he ought to use, but so long as the 
piston—I assume it is a single-acting engine—is well covered with 
oil nothing more is wanted. The phenomena he describes can be 
caused by a flame remaining in the plug hole of the indicator and 
firing the incoming mixture when the engine is being indicated, 
and are also traceable to a faulty design of the combustion 
chamber and breech end, but the causes I have given above are 
the more usual. ; 

London, E.C., 


January 9th. HAL WILLIAMS, 





really be carried out_by the mechanical staff, and this for obvious | 


reasons. However, were the conditions otherwise, the propriety 
of the artificer still remaining the watch-keeping officer would 
abide as it is. The solution of the difficulty, if difficulty there be, 
could be found in entering a greater number of engine-room 
artificers to cope with the work which we are led to believe exists. 

We have all admired the progress in the Navy that has been pro- 


ceeding during the past two years under Admiral Sir John Fisher, | 


and on certain well-defined lines we all hope it may continue. 
But there must be nc tricks played with engine-room watch-keepers. 
For these duties we must have the best available material, and asa 


| premise, I lay it down that that material must be mechanically 


trained. ‘‘Shovél” engineers have been tried in the Royal Navy. 
The experiment was a failure—a huge, gigantic, and miserable 
failure. Why should we, as a nation, repeat it? Again thanking 


| you in anticipation, and with profound apologies for this claim upon 


I beg again to subscribe myself 


your space, 
Ex ENGINE-ROOM WatTcH KEEPER. 


January 8th. 





WHY ARE BOILER EXPLOSIONS VIOLENT ? 


Sir,—I notice in your issue of December 29th ‘ B. J. P. R.’s” 
letter on this subject, and have read it with interest. I notice he does 
not pretend to be any authority on the subject, but I would say to 
him, asa very distinguished examiner said tomeonce, ‘‘ Youmust not 
believe everything you see in books.” Donny’s experiment, as it 
appears in the letter, is absurd, but why have glasses and test 
tubes when we have all the best apparatus for testing the matter 
in the steam boiler itself? Every practical engineer knows that 
when steam is being: raised in-a boiler where the air has been 
thoroughly driven off previously, or with. condensed water, there 
is no such thing as sudden increases ‘of. pressure, or the pressure 
gauges and safety valves would immediately respond to it, and 
even with extremely dirty water and much priming, there is no 
such thing as sudden increase of pressure in the boiler itself. 

I have seen some thousands of boilers under steam, and I never 
saw or heard of any such phenomena, and I should like to meet 
with the engineer who can faithfully say he has done so—such an 
experience would be against all -known physical laws. To produce 
an explosion you must have power; this power is already in every 
steam boiler, to exert itself whenever the strength is sufficiently 
reduced to allow it to act, and. the vielence is undoubtedly governed 


by the time taken in reduction of pressure, but there are no com- , 


bustible materials inside a boiler to produce sudden pressure, nor 
must ebullition and rapid rise of pressure be mixed up as it fre- 
quently is, as it does not by any means go hand in vaste: § 

With regard to some mysterious force acting along lines within 
the boiler itself, we are pretty sure there is no such thing 3 if it 
occurred, we should certainly hearit, and also feel the shock. ‘I have 
frequently listened to the different sounds in boilers when raising 
steam from different waters, and have tried to deduce reasons for 


CHAIN CABLE GROYNES. 

Sir,—l am very much obliged to Mr. W. T. Douglass for 
drawing attention to certain points in the illustrated article in 
your issue of the 15th ult. which might be liable to miscon- 
struction. 

I entirely agree that it is unwisg to draw conclusions as to the 
success or failure of any particular device until it has stood the 
test of time. It is, however, necessary to make a beginning, and 
when any particular method is founded on practical results and 
long-continued observation, « record of the initial work or effort 
to bring about certain results is, to some extent, interesting. 

The shore at Bray is a particularly difficult one to deal with, 
and even if the cable groynes succeeded there I should be ex- 
tremely loth to advance the system as a panacea for all foreshores 
| undergoing erosion. I think that sand and light shingle may be 
| satisfactorily dealt with by the chain cable groynes, which would 

then be very easy to maintain. The heavy travelling shingle at 

Bray is all against them. 

With regard to the vertical rise in the shingle bank, the Bray 
shore is very steep, and in places low-water mark is within 100ft. 
from the toe of the wall during the springs, and within 30ft. and 
40ft. at the neap tides, and this we have always looked upon as 

i “near” or ‘close to” the wall. To avoid the chance of ambiguity 

I should have mentioned one of these distances instead of writing 

“close up to.” On a stormy day with the wind dead on shore the 

waves wash right up to the wall at low water, though, strictly 

speaking, low-water level is 30ft. or 40ft. from the toe of the wall 
in a horizontal line, and many feet below the foundations. 

The words might easily be construed into meaning that over I1ft. 
had accumulated, whereas, as I think the sections show, the 
increase is nowhere more than 45ft, or 5ft. 

I hasten to give this explanation, and to express my gratitude to 
Mr. Douglass for pointing out the ambiguity which unquestionably 
exists in the description, and which might lead to a false impression 
as to the conditions now obtaining on the shore. 

R. G. ALLANSON-WINN, M. Inst. C.E.L. 

Dublin, January 10th. 


EXHAUSTING BY COMPRESSED AIR. 


S1r,—Would one of your readers kindly help me in the fo lowing 
problem :— 

Given a closed vessel of 130 cubic feet capacity filled with air at 
atmospheric pressure. It is required to reduce the pressure to 51b. 
per square inch, absolute, by means of an ejector working by com- 
pressed air supplied from a receiver. The receiver at dhe bepiontog 
of the operation is charged to a pressure of 200 1b. per square inch, 
and during the exhausting process is not voohaged. What ought 
the capacity of the receiver to be? A general solution would much 
| oblige. ENQUIRER, 
| December 20th, 1905. 
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A DUPLEX SAWING MACHINE. 


A DUPLEX sawing machine of : of new design, for sawing out 
the space for angle boxes in pressed steel frames, &c., of rail- 
way trucks and bogies, has recently been constructed at the 
St. George’s Engineering Works, Woods-lane, Derby. The 
machine, which we illustrate above, consists of two of this 
firm's No. 2 machines, mounted on massive tables which 
traverse a bed-plate 16rt. in length by 4ft. wide. Both saws 
are 20in. in diameter, and are arranged parallel to each other. 
The distance between the saws when they are as near to- 
gether as it is possible to place them is 3ft. 6in., and any 
adjustment can be made up to 11ft. apart. The adjustment 
is made by turning the worm—shown in the illustration—by 

hand; this actuates a pinion, which gears with a rack that 
runs the whole length of the base plate, thereby causing the 
saw tables to-move. Tee-headed bolts, which slide in 
continuous slots in the bed-plate, are used for fixing the stocks 
in position. The incut of the saws into the frames has a clear 
traverse of 18in. The machine is driven from a strong driving 
shaft extending the whole length of the base plate. 
can be either by belt or pulleys, or, if desired, by an electric motor 
geared up direct. 


separately when necessary. 








ELECTRICAL ENGINEERING WORKS IN 
GERMANY. 


Tue effects of the crisis which took place in the electrical 
engineering industry of Germany two or three years ago have 
apparently passed away, and the trade may be said to have 
embarked upon a new era of prosperity, which has already 
reached a stage that will excite admiration on the part of 
British firms which are engaged in the same branches of manu- 
facture. Asa result of the events of that period, the under- 
takings which were then strong have become stronger, and 
the weaklings have been weeded out or transformed, while 
even specialised works have found it necessary, in their own 
interests, either to take up other branches, or become 
associated with firms which are already occupied in the latter 
departments. The past three years have witnessed the dis- 
appearance, among others, of the Union Electricity Company, 

which has now been entirely absorbed by the Allgemeine 
Electricity Company, with a share capital of £4,500, 000, 
and which few persons would remember as the German 
Edison Company of the early days of electric lighting work. 

A similar amount of share capital is also represented by the 
Siemens-Schuckert Works Company, which in the same short 
interval has taken over the heavy electrical engineering depart- 
ments of the Siemensand Halske Company and of the Schuckert 
Electricity Company of Nuremburg. The other branches of 
these two companies continue as usual, and the companies 
receive from the amalgamated manufacturing works, as repre- 
sented by the new company, the particular amount of profits 
which was proportionately predetermined when the fusion took 
place. The consolidations in these respects have thus con- 
verted the number of large manufacturing undertakings into 
two important groups, and from the co-operation which has 
been noticeable in recent times in regard to weighty questions, 
it is really a debatable point as to whether the two groups 
representing a combined capital of £9,000,000 may any 
longer be considered as actual competitors, either at home or 
in the export market. 

The reduction in the number of very large manufacturing 
works from four to two has been accompanied or followed by 
other displacements in the electrical engineering trade, 
although it must not be concluded that any direct connection 
exists between the one set of events and the other. In the 
first place, the Felten and Guilleaume Company, of Mulheim, 
and the Lahmeyer Electricity Company have been con- 
strained to join hands in recent months under the title of 
the United Felten and Guilleaume-Lahmeyer Works 
Company, and the Lahmeyer Company is now no longer an 
independent manufacturing concern. The reason lies 
in the fact that the force of circumstances was com- 


pelling the Lahmeyer Company to become a maker of | 


cables, as well as of dynamos, transformers, and accessories, 
while the Felten and Guilleaume Company found itself in a 
similar position in respect of dynamos, and other heavy 
electrical engineering plant. The one undertaking was, 


The drive | 


Each machine is fitted with a suitable dis- | 
engaging motion, so that either of the saws can be worked | 


however, able to complement the other, and we thus have a 
fresh combination without the institution of fresh competi- 
tion. In addition to this community of interests, the second- 
ary battery trade of Germany, at all events for stationary 
work, which is the most important of the two, has now 
practically become a monopoly of the Berlin-Hagen Accumu- 
lator Company, as a result of various absorptions or working 
agreements. The works of the Kummer Company have yet 
to rise to the former position, whilst the Helios Company's 
Works have been shut down for ever, as a result of the 
financial action and determination of the two leading groups 
not to allow any rival firm to restart the. establish- 
ment as a; competitor in the future. In fact, the order 
of the day in Germany reduction in the number 


is 


| shown in the accompanying illustration, 


of | 


A FLAT ROAD CRANE. 


in crane construction 
which represents 
what its makers, Messrs. Taylor and Hubbard, of Leicester, 
term a flat road crane. In many cases where cranes are 
required the absence of rails makes it difficult to use them 
with advantage, and moreover, the work may be distributed 
over a wide area, which it would be impossible to cover com- 
pletely with railways. The particular crane shown in the 
engraving was the first of its type, and was specially designed 
for work in a large steel foundry in this country, and is 
intended for picking up castings of points and crossings and 
transporting them to the spot "where the lay-out is being put 


; 
~ 


WHAT is, we believe, a novelty is 
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FLAT ROAD LOCOMOTIVE CRANE 


competitors, and at present the inland rivals, except 
in the cable branch and the light electrical depart- 
ments, as represented by telegraphy and telephony, can be 
counted upon the fingers of one hand. 

As the German amalgamations and consolidations have 
been extended to most, if not all, of their numerous foreign 
branches and subsidiary companies, it would seem that the 
Teutonic inland market will be the means of still further 
strengthening the export capabilities of the German firms in 
British and neutral markets in the future. 








THE monthly journal of the Amalgamated Society of 
Engineers shows that the number of unemployed has fallen from 
6500 in January last to under 3000. The — s membership now 

e 


stands at 98,643. Notwithstanding the smaller number of un- 
employed, there are 10,590 members receiving donation, sick, or 
 Sacangg benefit. The latter slowly but surely rises in 
volume 
alone. 


down. The Nottingham Corporation afterwards ordered 
another similar crane for special work in their stoneyard and 
stores, with, we are informed, satisfactory results. Indeed, 
Messrs. Taylor and Hubbard consider it specially fitted for 
work in corporation or tramway yards, and for the use of all 
borough and county engineers, surveyors, superintendents of 
docks, wharves, quays, works, &c. 

The general design of the crane is well shown in the 
engraving. It is, as far as possible, constructed in accordance 
with the firm’s standard patterns, so as to facilitate the 
renewal of parts. The crane can lift, lower, slew a complete 
circle, and derrick the jib whether with load or without, all 
these motions being steam worked. It can also travel on a 
flat floor under its own steam, and is steered by the driver in 
much the same way as isa motorcar. It is easy to appreciate 
the advantage in many instances of having a crane which can 
travel without the usually necessary line of rails. The makers 
are, at present, constructing this ty pe of crane in two sizes, 





and nearly £2300 is spent weekly on superannuation | No. 1 to lift 14 tons at 11ft. radius, and No. 2 to lift 2 tons at 


15ft. radius, as a maximum in each case. 
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WATER SOFTENER. 


Durin«e the past few years several well-known engineering 
firms have turned their attention to the construction of water 
softening plants. Among the latest of these to be brought to 
our notice is the ‘‘ Criton’’ water softener. This has been 
designed, and is made. by the Pulsometer Engineering Com- 
pany, Limited, of Nine Elms Ironworks, Reading. A 
diagrammatic drawing of the plant is given below, from 
which its working can be readily deduced. The usual 
principle has been applied. Hard water is brought into 
contact with the correct quantities of lime water and soda 
solution, which neutralise the salts in the water. 

The apparatus consists of two large cylindrical steel tanks 
whose size depends upon the quantity of water passing through 
the apparatus. There are two much smaller tanks placed 
above these, which are used far holding the soda solution, 
and for regulating the supply of untreated water to the 
apparatus. The tank shown on the left of the diagram is 
divided by a partition into two compartments. The larger of 
these is called the ‘‘syphon’’ tank—so called because it 
contains a syphon—and the smaller compartment ‘‘ the 
measurer.’’ The syphon and the partition are arranged so 
that the latter is two inches below the level at which the 
former operates. The untreated water is supplied to this tank, 
and when it reaches a certain height it is discharged by the 
syphon into the ‘‘ mixer,’’ which is situated in the large tank 
shown on the right of the diagram. The smaller compart- 
ment is left full of water. But, by means of the float in the 
syphon chamber, the small valve in the measurer is controlled. 
The system of levers for working the valve from the float is 
such as to cause the valve to lift when the syphon chamber 
is being emptied. This allows the water in the measurer to 
pass down a tube and enter the lime water tank at the 
bottom. The size of the valve has previously been carefully 
calculated in order to let a definite quantity of water pass 
through. An equal amount of water to that which enters is 
discharged from the lime-water tank through a pipe into the 
mixer situated in the next tank. The fresh water, during 


its passage upwards through the ‘‘ limer,’’ passes through a | 


bed of slaked lime, which is kept stirred up by means of an 
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CRITON WATER SOFTENER 


agitator worked from the float of the syphon tank, Thus 
there is a saturated solution at the upper part of the tank. 

Besides the definite supply of lime water, it is equally import- 
ant that the correct proportion of soda solution should be 
injected into the mixer. The arrangement adopted in the 
‘**Criton’’ softener is ingenious, and, at the same time, is 
absolutely dependent upon the quantity of untreated water 
that is being supplied to the apparatus. At the end of the 
lever which is actuated by the float, and at the opposite end 
to that at which the float is, there is pivoted another lever, 
to which is fastened a bucket of definite capacity. As the 
float rises the bucket descends into a sump in the soda tank, 
and is completely filled with solution. When the float returns 
the bucket is raised. The contents of the bucket is then 
emptied by a syphon which is placed in such a position that 
it will come into operation as soon as the bucket reaches a 
certain level, the soda solution being then conveyed to the 
mixer. 

By the adoption of this method it will be seen that the 
water, lime water and soda solution all come into contact at 
the same time and in the same place. The mixture then 
passes down the pipe leading from the mixer to the bottom of 
the settling tank, from which it gradually rises to the top, 
depositing the heaviest of the suspended matters liberated by 
the action of the re-agents. Passing from the top of this 
tank, the water is led away down another pipe into a filter, 
from which it finally passes either into a storage tank, or for 
direct use. The filter is self-cleansing, but not quite auto- 
matic. The apparatus is said to require little attention, the 
lime, of course, having to be supplied daily, and the spent 
material drawn off. The soda tank has also to be replenished. 
Chere are few working parts in the machine, and no heat is 
applied in the process. 











A NOTE FROM JAPAN.* 
By Mr. GeorGe W. Dickix, Member. 


THERE will undoubtedly be many papers read before this and 
similar societies this year on the design of naval vessels. For the 
first time in their history there has been real fighting between 
modern steel armoured warships, and out of this battle experience 
there must have come much data in regard to what was dispensable 
and what was indispensable in the present design of fighting ships 
on which the nations are spending so much thought and treasure. 
Just at the time Admiral Togo was making the Russian fleet a 
thing of the past, a Japanese naval constructor, a personal friend 
of mine, wrote to me in the following significant words :—‘‘ 
experience of the Russo-Japanese war give us very interesting 
lessons in warship design ; but most of this information is still kept 
secret, as our intention is to build warships in our own country. 
The main items in warship building are to face high explosives, 
protection against mines, high speed in battleships, rapidity of 
tiring guns; these are the most important material factors that 
bring victory in naval battles. Beside the above-stated material 
factors, we have to consider the education, spirit, discipline, &c., 
of the men ; that is more than half what is needed to give victory. 
I mean that the moral point of view is more important than the 
material point of view. Thus the fleet of a country should be built 
up to suit the spirit of the men who handle the vessels.” I am so 
impressed with the statement of my Japanese friend that 1 cannot 
let it alone, complete and comprehensive as it is, but have con- 
cluded to use it as a text for a paper to be presented to this 
Society. My attitude relative to questions pertaining to warship 
design is not quite the same now as it was when presenting my 
paper on ‘‘Simple Methods in Warship Design a Necessity” last 
year. Having changed my position and thereby got-out of the 
range of the contractor's fire, I can, without any danger to myself, 
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discuss any problems growing out of the statement made by my 
Japanese friend with perfect freedom, and I think also without any 
motive in view, except that of reaching a satisfactory answer to 
the problems suggested. The Japanese are to make practical use 
of the experience gained in their great naval battles ; the Russians 
have gained no experience, and could not to-day improve on the 
ships they have lost ; they have not been seeking experience in the 
art of naval warfare and can form no correct judgment as to why 
they could not make a better fight against a fleet that theoretically 
was no more powerful than their own, and when they build new 
ships, which they probably will do, they will not be designed out 
of the experience gained in battle, for that to them has been only 
a nightmare of destruction. But the Japanese have had an 
interesting experience which they propose to keep to themselves 
and build their own ships in the light of it. This experience will 
not be confined to warships alone, for out of it will come a great 
expansion for the merchant marine of Japan. When she fought 
with China, Japan had few merchant vessels and fewer war vessels, 
but that war gave them some experience, and their Government 
resolved to encourage not only shipbuilding but the establishing of 
steamship lines to various ports of the world. The nation found 
out what was necessary to stimulate her ship builders and shipowners 
to activity, and promptly did the necessary thing. They had 
experienced the want of a merchant fleet to do the necessary 
transport and freight work to make the war fleet effective, and set 
about remedying the defect. Now, while Russia had to hire or 
buy all sorts of merchant steamers from foreigners to make it 
possible for her war fleet to be used at all, Japan had all this ready 
and manned by her own citizens. 

She had a line of steamers from Yokohama to Melbourne with 
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three large steamers of 16 knots speed. A line from Yokohama to 
Bombay, three large steamers, 10 knots. A line to European 
ports, twelve large steamers, 14 to 16 knots. Hongkong to 
Seattle, three large steamers, 15 knots. Hongkong to San 
Francisco, three large steamers, 17 knots. Also steamers running 
from Yokohama to Shanghai, Kobe to North China, Kobe to Korea, 
Kobe to Vladivostock, and others, about fifty large steamships 
ready in her time of need. The advantage of a merchant marine 
in which the Government owned an interest has been such a 
prominent factor in her successes both on sea and land, that its 
future extension will be a legitimate outcome of the experience 
gained in this great war. The United States has not shown the 
wisdom of the Japanese in this respect. The Spanish war taught 
the same lesson to us as the China war taught the Japanese, but so 
far we have not profited by the experience. Had the Japanese 
acted as the United States in regard to her merchant fleet, the 
Russian fleet might have still been in active service. 

Coming now to warship building in the light of the Japanese 
experience as expressed by my friend in regard to the important 
items to be relied upon to gain the victory. 

Ability to fire high explosives.—The wreck and ruin wrought by 
shells charged with high explosives has, 1 suppose, been fearfully 
illustrated for the first time in naval warfare. The question is 
what, if anything, can be done to protect the warship against this 
terrible power of destruction? Can the construction of the warship 
be moditied in any way so as to make it more effective in keeping 





* Read at the thirteenth general meeting of the Society of Naval 
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| out the shell charged with high explosives? If the vessel is 
penetrated, can we have more simple internal arrangements so that 
the damage done by a bursting shell will not destroy so much 
delicate mechanism upon which dependence is placed in time of 
battle? Evidently the thing to be dreaded in naval warfare is the 
shell charged with high explosives, provided it does not require to 
penetrate the armour protection in order to be effective; if. the 
explosion of a shell on the outer face of the armour without pene- 
trating can cause fatal damage, then a new condition has been 
reached, and accuracy of fire at extreme long range becomes of 
vital importance. It does not appear, however, that any heavy 
| armour, say 8in. and over, has been destroyed in the late war by 
the explosion of shells on the outside. The experience from the 
Russo-Japanese war, as far as outsiders have been able to reach it, 
would indicate that naval battles in the future, when the opposing 
forces are nearly equal in strength and ability, will be fought at 
long range unless the heaviest armoured ship is also the fastest, in 
which case she would shorten the range as quickly as possible, and 
thereby save time in destroying her opponent. It does not appear 
that there is any need for two classes of vessels so near alike in 
strength and speed as the battleship and the armoured cruiser, as 
in the late war the battleship did not appear to do anything that 
the armoured cruiser could not do. 1 believe that a strongly 
armoured fighting ship, having a speed that could be maintained at 
all times of 20 knots, would accomplish as much and probably more 
than either the battleship or armoured cruiser. I believe that in 
order to get a simple structure that could be armoured effectively, 
the turret battery would have to be abandoned and the main 
battery installed between the main and upper decks. The whole 
vessel to have armour protection from 5ft. below the normal! water- 
line to above the upper deck. _ For simplicity in the manufacture of 
armour and fitting it, all sectional lines both fore and aft to be 
vertical at all points from the armour shelf up, there being no 
curvature except in one plate, and all decks should be without 
curvature in either direction. 

The main battery should be all high-powered rifled guns of the 
same calibre, which I think should be 10in., and mounted in 
sponsons. The gun shield, which for this size would be about 10ft. 
in diameter, forming a complete cylinder, except for the opening 
for the breech of the gun; it would be the same thickness as the 
side armour, which I propose should be 8in. all over, except at the 
ends, which in 30ft. or 40ft. would taper down to 6in. at the bow 
and stern. The gun shield would close the port with a lap of about 
6in. at the top and bottom. The inside diameter of the sponson 
armour would be about 3in. greater than the outside diameter of 
the shield, leaving an average clearance of l}in. A plaited hemp 
gasket would be driven into the space to keep out water at sea. 
The port hole for the gun through the shield would just give 
clearance for the gun horizontally and room for the vertical train. 
There would also be an opening for the telescopic sight and peep- 
holes for observation. These openings would be closed with proper 
fitting tompion plates at sea. The ammunition hoist would be 
immediately behind the gun when trained abeam, and the electric 
rammer would be secured to the deck behind the ammunition hoist. 
I have figured that a warship having the following dimensions:— 
Length, 450ft.; beam, 75ft.; draught of water with 15C0 tons. of 
fuel in bunkers or tanks and two-thirds of full supply of ammuni- 
tion, 26ft., and a coefficient of -6, could have a battery of fourteen 
10in. guns arranged in sponsons, as shown in the sketch plan and 
elevation accompanying this paper. At 27}ft. draught she would 
have 2200 tons of fuel and full supply of ammunition, which woulda 
be 100 rounds for each of the 10in. guns. The secondary battery 
would consist of fourteen 14-pounder rifles, all on upper deck. The 
armour all round the ship to be carried 30in. to 36in. above the upper 
deck, forming ashield protecting the fittingson thedeck. There would 
be no wood on the upper or weather deck ; linoleum or fibre would 
be fitted, secured by special brass strips at seams and butts. The 
centre line of the main battery should be 20ft. above the water- 
line in normal trim, and it would require 1]ft. clear between the 
main and upper decks to work the 10in. guns. 

he ammunition would be served to the ammunition hoists from 
an ammunition passage below the berth deck on each. side extend- 
ing from the magazine forward to the magazine aft. ‘hese 
passages to be wide enough for two ammunition trucks, and at each 
hoist there would be an enlargement to give room for handling. 
Trolleys with ammunition from forward magazine when unloaded 
would continue on to the after magazine and there load and come 
back the other track, unloading at whatever hoist required ammuni- 
tion, and continue on to the forward magazine. The 10in. 
ammunition hoists would be similar to the turret hoists now in use, 
the charge being pushed from the hoist cage into the gun. The 
hoists for the 14-pounders would be of the endless chain type. 

Above the upper deck there should be as little top hamper as 
possible ; there would be skid beams for the boats and both forward 
and after bridges for navigation purposes only, searchlights being 
on the ends of the bridges. i believe that the military mast will 
not now be considered necessary, and simple pole masts, suitable 
for signalling and telegraphic purposes and fitted with crow’s nest 
for outlook, will be all that will be fitted in the future. 

What I have outlined would, in my opinion, prove a very 
efficient fighting ship, and her complete armour, though only 8in. 
in thickness, leaves no part unprotected. I consider a general 
protection that would be effective, except at short range, to be 
more efficient than some thick patches of heavy armour protecting 
what is supposed to be vital parts, but leaving other parts, that in 
battle may be quite vital, entirely unprotected. The main battery, 
consisting of fourteen powerful units, each independent of the other, 
and extending over the whole ship, ought to give more opportunities 
of good work in kattle than when the main battery is installed in 
two or four turrets, with their intricate mechanism and the large 
masses to be moved, all of which may be rendered helplessly useless 
by one well-directed shot. Of course, the 10in. gun on a pivot 
mount installed in a fixed sponson, the mount carrying a shield to 
close the port, is not a simple arrangement, as it would require 
electric training and elevating gear; but even if the same shot that 
could disable a turret could disable the gun mounted in an 
armoured sponson, the loss of one gun would not affect the ship as 
would the disabling of a turret. 

Protection against mines—My friend also wanted protection 
against mines. I can conceive of it being quite possible to fit to 
the bow of a warship a sort of a cow-catcher ona scale proportioned 
to the size of the ship—say, a steel spar fitted into a truss secured 
to the stem 6ft. above the water-line, and braced fore and aft by 
braces running back to the skin of the ship ; also vertical braces to 
support the spar. Another spar would be fitted at the upper deck 
line, similarly braced; these spars would be, on the ship I am 
describing, about 12ft. apart. There would be slotted plates on 
the forward side of the lower spar and on the after side of the 
upper spar, to receive steel bars, having a sort of a bulb section to 
give them lateral stiffness ; they would be spaced, say, 10in. apart, 
and would be about 46ft. in length, their lower ends being below 
the keel line of the ship ; they would also be raked forward at the 
lower end so as to be in advance of the ship. The full width of the 
device would be greater than the width of the vessel. I believe it 
practicable to carry such a device on board and to place it in 
operation in two or three hours. The bars or teeth of this big 
**comb ” would clear a path for the ship to which it was attached, 
the great drawback being that the speed would have to be kept 
under 10 knots. If this kind of thing would not work, I am afraid 
that I cannot help my friend about the mines. 

High speed in battleships. In two hostile fleets, the one that 
commands the highest speed in all his ships can choose the distance 
at which he will fight. This advantage is of the first importance. 
The quality of speed, however, to be supremely effective, must te 
possessed by all the fighting ships of the fleet. I believe that 
about 20 knots is the best practicable speed for the big fighting 
ships. That speed should be readily obtained and maintained as 
long as the fuel will last. The steam turbine, when it reaches its 
full development, will present possibilities in this respect that the 





present type of engine cannot reach. High speeds then will simply 
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be a question of steam supply, and with liquid fuel applied to naval 
vessels, which it ought to be now, the steam supply will also be an 
easier problem. The question of supplying fighting ships with fuel 
at sea will also be solved by liquid fuel. The United States is in a 
better position in regard to the application of liquid fuel to her 
naval ships than any other nation. It can be more readily stored 
at naval stations than coal, and does not suffer by storage. The | 
steam turbine and liquid fuel will, I think, help my Japanese 
friend in the speed question ; but he must be careful to protect his 
bunkers against the possibility of puncture by a shot, as liquid fuel 
is not a pleasant thing to get outside the bunkers. 

Rapidcy of firing guns.—\ would like to add one word, which I 
believe to he quite important, to this requirement of my Japanese 
friend and have it read—‘‘ rapidity of firing guns accurately.” It 
appears that the Russians fired their guns more rapidly than the 
Japanese, but did not hit so often. I somehow think that the 
single gun, with the kind of mount that I suggest, can be fired | 
more often and more accurately than the guns in a turret, and the | 
firing would be divided among more gun crews, with more chances 
of successful shots. It is not he that fires his gun most frequently, 
but he who hits the enemy oftenest in the place aimed at that is | 
going to win the battle. 

The foregoing is what my Japanese friend terms the material | 
factors in naval warfare, but he claims that the moral point of view | 
is more important than the material point of view, stating that 
**The fleet of a country should be built up to suit the spirit of the | 
men who handle the vessels.” The Japanese naval architect, | 
perhaps, knows more about the spirit of the men who are to handle 
the ship that he designs than our naval architects do. They areall | 
Japanese; have a spirit of great courage and activity, and will 
execute any order given apparently without any thought of self. | 
This kind of spirit counts for much in the Japanese crew, and 
enables them to plan simple ships for theirnavy. They do not care | 
for elaborate and easily deranged mechanism for performing any | 
function or work that manual dexterity will do. I understand this | 
to be one of the experiences that has come to them out of the late | 
war. Some time ago the executive officer on a United States 
battleship took me to the berth deck to show where a mistake had 
been made in locating a controlling switch for an electrically 
operated hatch. In order to get at the place to show me the diffi- 
culty in handling the controller, he had to wake and push out of | 
his way half a dozen men who were sleeping on the deck about the | 
hatch. Now any one of these mencould, with an ordinary whip, have 
operated this hatch, and in less time than the complicated electric 
device that had been planned with considerable skill, and fitted at 
considerable expense, to perform this function. It also required 
far moze time to keep it in working order than the time that would | 
be expended operating the hatch by hand. This is designing and 
building ships to suit the want of spirit of the men who are to 
handle them. Ff have often expressed before this Society my con- 
viction that much of the mechanism installed in our warships for 
operating fittings that can readily be operated by hand is not only 
a waste of money and mechanical skill, but is positively an element 
of danger in time of battle. In time of peace, on the regular 
inspection days, when everything is supposed to be ready to 
operate, many of these devices fail to function and need the 
presence and help of experts to get the required result. In time 
of battle, a hand-operated device will work in some manner, even 
if it will not function in the regular way; but delicate mechanism 
once deranged, even slightly, is usually inoperative altogether 
until repaired by experts. So many mechanical devices are | 
required on a modern battleship for operations that cannot be done 
by hand, that whatever can be operated by hand should not be com- 
plicated by delicate mechanism for doing what the human hand is 
so well fitted to do. I think that it will be found that there is 
much truth in the statement of my Japanese friend ‘‘That the war | 
fleets should be built to suit the spirit of the men whoare to handle 
them.” We have, I think, been building warships to suit the spirit | 
of electricity. 

I do not know if this short paper is of any value or in any way | 
worth a place in the transactions of this Society. I would have 
liked to prepare complete plans of a battleship, with the main | 
battery consisting of fourteen 10in. high-power guns, all arranged 
on the main deck, as shown on the outline sketch, the mounts being | 
arranged in sponsons, as shown on sectional sketch, the secondary 
battery, consisting of fourteen 14-pounders, arranged on the upper 
deck. The idea being a flush-decked battleship giving all the | 
weight possible to a complete armoured skin, from 5ft. below | 
normal waterline to 30in. above upper deck. This complete 
armour skin, exclusive of the 10in. gun shields, would weigh about 
4200 tons. The whole skin being protected, there would be no 
internal armour. This idea may not be new, and may have no} 
value. It originated out of my Japanese letter, and is now | 
presented to the Society in the hope that it may provoke discussion | 
which, on such a subject, is always interesting, and at the present 
time should be especially so. Even the discussion of a foolish idea, 
by wise men, should it establish the wisdom of present practice, 
would be well worth the trouble of answering a fool ‘‘not according 
to his folly.” 
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MEssrs. CROMPTON AND Co., LiMiTED, CHELMSFORD.—With the 
assistance of this company the Arc Works Club were enabled to 
entertain the wives and children of its members to a tea, Christmas | 
trees, and variety entertainment in the Corn Exchange, Chelmsford, | 
on Saturday, the 6th January, 1906. There were present upwards 
of 900, mothers, children, and guests, and a pleasant evening 
was passed, 
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LAUNCHES AND TRIAL TRIPS. 


VIRGINIA, spar deck screw steamer; built by Messrs. Craig, 
Taylor and Co., Limited ; to the order of Messrs. Fratelli Cosulich, 
Trieste ; dimensions, 337ft., 41ft. 9in. by 27ft. 9in.; to carry 
passengers and cargo; engines, triple-expansion, 24in., 40in., 65in. 
by 45in., pressure 180 Ib.; constructed by North-Eastern Marine 
Engineering Company ; launch, December 26th. 

AGGA, steel screw cargo steamer ; built by Laxevaags Engineer- 
ing and Shipbuilding Company, Bergen ; dimensions, 239ft. 6in., 
35ft. by loft. 10in.; to carry 1700 tons deadweight ; engines, 
triple-expansion, l6in., 254in., 43in. by 30in., pressure 175 Ib.; a 
mean speed of 10? knots was attained ; trial trip, December 30th. 

HELIOPOLIs, screw steamer ; built by David and Wm. Hender- 


| son and Co., Limited, Partick ; to the order of Messrs. Harris and 


Dixon, Limited ; dimensions, 44ft., 52ft. 6in., 29ft. 9in.; engines, 
triple-expansion, 27in., 45in., 73in. by 48in., pressure 200 lb.; con- 
structed by builders ; a mean speed of 14 knots was easily attained ; 


| trial trip, January 6th. 


NORTHUMBRIA, steel screw steamer; built by Northumberland 
Shipbuilding Company; to the order of Mr. H. W. Dillon, 


| London ; dimensions, 372ft., 48ft. by 30ft. 10in.; to carry 7150 tons 


loaded ; engines, triple-expansion, 25in., 4lin., 69in. by 48in., 
pressure 180 Ib.; a speed of 114 knots was attained. 

SAMARA, steamship; built by Messrs. Wm. Gray and Co., 
Limited ; to the order of Messrs. Maclay and McIntyre, Glasgow ; 
dimensions, 331ft., 49ft. 2}in., by 24ft. 34in.; engines, triple- 
expansion, 24in., 39in. and 64in. by 42in., pressure 180 1b.; con- 
structed by Messrs. Blair and Co., Limited ; the trial was satisfac- 
tory in every respect ; trial trip, January 6th. 


ALMANACS, CALENDARS, &e. 


received an extremely neat desk calendar, the frame of which is of 
aluminium, with an artistic design stamped upon it. The calendar 
is very compact, and gives useful postal information. From 
Messrs. Watts, Fincham and Co., Billiter-buildings, London, has 
come a wall calendar of the monthly tear-off slip type. Messrs. 
W. T. Glover and Co. have issued their fourth annual wall almanac. 
The daily slips each contain useful extracts from the ‘‘ Proceed- 
ings” of the Institute of Electrical Engineers, the Municipal 
Electric Association, and technical papers. The same firm has 
also sent us a novel form of tobacco pipe cleaner which will be 
found acceptable by all smokers, whether electricians or not. The 
Clay Cross Company, of Clay Cross, near Chestertield, has produced 
a pocket diary, the useful portion being interleaved with adver- 
tising matter. From Messrs. Witty and Wyatt, Limited, Cardiff, 
we have received a neat wall calendar mounted on cloth and 
varnished. The Alexandra Newport and South Wales Docks and 
Railway Company combines with a calendar a tide table for the 
port of Newport and an excellent coloured illustration representing 
a view of the docks. From Messrs. McTear and Co., Limited, 
Belfast, we have received a waistcoat pocket calendar. Messrs. 
Buck and Hickman, Limited, and F. W. Brackett and Co., 
Colchester, have also sent us wall calendars. 








THE JUNIOR INSTITUTION OF ENGINEERS.—With the permis- 
sion of Mr. Vincent W. Hill, general manager of the South- 
Eastern and Chatham Railway, « visit of this Institution took 
place on Saturday afternoon, 6th inst., for the inspection of the 
methods adopted in supporting the end of the Charing Cross 
station roof after the recent disaster, and of the operations 


| which are now in progress and proceeding night and day for 


the removal of the entire structure. e occasion proved so 
attractive that upwards of 200 attended. Mr. George Ellson, 
A.M. Inst. C.E., of the Engineer’s Department, and Mr. J. W. 


| Nisbet, M.J. Inst. E., who is in charge of the work for Messrs. 


John Aird and Sons, fully explained all the features of interest 
to be observed, including the steel ropes connecting the feet of 
the three end principals to relieve the strain on the tie-rods, 
the two wooden towers and connecting timbering and the 
travelling stage now in course of construction for taking down 
entire roof. The members also had the opportunity of 
ascending the timber towers and seeing closely how the prin- 
cipals are supported at seven points, and how the removal of 
portions of the roof is being accomplished. Mr. Lewis H. Rugg, 
A.M. Inst. C.E., Vice-chairman of the Institution, expressed the 
thanks of the members for all the facilities which had been ex- 
tended. 

REPAIRING A CYLINDER.—A remarkable repair to a cast iron 
cylinder has recently been made for the Edison lighting and power 
station of the Public Service Corporation at Paterson, N.J., involv- 
ing the ‘“ burning in” of a large section of flange which had been 
broken out from one end, says the Engineering and Mining 
Journal. The accident occurred on a 650 horse-power vertical 
compound engine operated at 150 revolutions per minute to drive 
a countershaft to which a number of series arc light machines are 
belted. The low-pressure piston-rod broke below the piston, and 
before the engine could be stopped the cover had been broken into 
many pieces and a section of the flange carrying the stud bolts, 
extending around fully one-third of the circumference of the upper 
rim of the cylinder, was broken out. At the suggestion of the 
superintendent of the plant, a repair of the cylinder casting by the 
‘* burning in” process was entrusted toa local foundry. It was 
entirely successful, the weld of the original casting being complete 
and distinguishable only upon close inspection by the difference in 
colour of the metal. The repaired cylinder has been rebored with 
a very light cut to restore the casting to truth of outline ; further 
than this the upper flange only needed re-finishing and boring for 
bolt holes, before erecting. This low-pressure cylinder is 4lin. in 
diameter and of 24in. stroke, with steam jacket cast integrally, so 
so that the preparation of the mould and provisions for ‘* heating- 
up” the fractured edge proved no easy problem. 

TRAMWAY BRAKES.—-A paper of more than usual interest and 
instructiveness was read on Wednesday evening by Mr. A. L. C. 
Fell, M.I.E.E., before the Tramways and Light Railways Associa- 
tion, at the Institution of Civil Engineers’ Buildings, in Storey’s- 
gate. The subject was ‘* Brakes,” and in view of the increased 
speeds which the Board of Trade will allow, provided that very 
efficient brakes are fitted, it was only natural that there should be 
a large audience representative of the management of the various 
tramway systems of this country. ,The author confined his remarks 
solely to tramear brakes, and dealt with the following different 
types :—Hand brakes, Peacock brake, mechanical slipper brakes, 
pneumatic slipper brake, air brake, momentum brake, emergency 
electric brakes, rheostatic brakes, electro-magnetic disc brake, and 
The conclusion arrived at by the 
author is that the rheostatic brake cannot be compared with the 
electro-magnetic brake for efficiency. In fact, he prefers the latter 
method to any of the others. Hand brakes he considers are too 
slow in action, and entail much unnecessary labour ; rheostatic 
brakes are cheap, but they are said to be too expensive to maintain, 


| or if not too expensive, the maintenance charges, owing to the short 


life of the motors and resistances, are very much increased. The 
efficiency is alsolow. Speaking of the chief advantage of the latest 
form of electro-magnetic brake, it was said that they can be used 
in the thickest traffic when the cars are travelling at low speeds. 
Mr. Fell has had exceptional opportunities for carrying out experi- 
ments, and has made the most of them. Numerous tables and curves 
were prepared in conjunction with the paper, which added greatly 
to its value. Sir William Preece, Professor Ayrton, Mr. Lacey, Mr. 
Worby-Beaumont, and other gentlemen took part in the discussion 
which followed. 
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| converted into iron for use in the Staffordshire forges. 


THE IRON, GOAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Engineeving.—The engineering trades are starting January with 
better filled order books in many directions. In place of an opinion 
that things will improve there is now the certain knowledge that 
these trades are assured of much more active conditions in the next 
six or twelve months. Bridge and roofing concerns are very busy, 
and rolling stock builders have resumed the brisk running which 
characterised operations prior to the holidays. The outlook in 
both these branches for home and foreign trade is consistently 
good. The colonial and foreign trade already has proved more 
active, and with continued prosperity in Argentina and the South 

American States generally, with Australia steadily recovering, and 

with India a progressive market, the future should contain some 

large orders. Expectation is rife in the engineering trades this 
week concerning a statement that President Roosevelt has dis- 
covered that, in connection with the Panama Canal construction 
works, ‘‘it will be impossible to employ to any great extent 

American material,” and that ‘‘a great deal of the ironwork and 

engineering work required on the scheme will be manufactured in 

this country.” If this surprising report turns out to be authentic, 
it must be of the greatest importance to the Birmingham district. 

The South Staffordshire Mines Drainage Commission has not yet 


| made the progress which had been anticipated in the laying down 


of Mond gas-driven engines for pumping in connection with 
certain of their surface works. I learn, however, that this delay is 
only due to the plans and specifications at present supplied repre- 
senting too great a cost. These are now being reconsidered, so 
that the work is only postponed, not abandoned. 

Gal canised sheets.—Galvanised corrugated sheets are in improv- 
ing request for roofing and similar purposes, and the makers are 
becoming distinctly busier. The price at date is quoted £12 “— 

1e€ 
Galvanised Ironmakers’ Association note with satisfaction the 
current rising shipments. The aggregate shipments last year are 
returned at 407,000 tons, as against 385,450 tons a _ year 
ago. Values, too, have improved. Last year the total was 
£4,826,800, an increase on 1904 of over £340,000. The 
Argentine, Australia, and India continue by far and away 
the largest export customers. The custom of these markets 
for the twelvemonth was worth, in the order named, 
respectively £747,500, £730,000, and £732,700. Argentine shows 
an increase over 1904 of no less a sum than £165,700. This is 


| remarkably good, and is most encouraging, South Africa as a 


market is, however, still weak. 

Birmingham quarter-day.—Quarter-day to-day--Thursday— in 
Birmingham was a great success. It has, indeed, been a record 
meeting. Advices were of the most cheerful character, and a 
large amount of work was given out. There wasa very big meet- 
ing, buyers and sellers being _—— from all the other ironmaking 
districts of the kingdom, North and South. Not for a very long time 
have things looked so rosy as they did to-day, and every one was 


| in the best of spirits. The shortage of pig iron supplies is, of 
| course, a difficulty. Some consumers are even discussing the possi- 


| 
| 


bility of substituting Cleveland warrant iron as a way out of the 
difficulty. Already, it is stated, Cleveland warrants bought locally 
a little time ago for investment or speculative purposes are being 
There is 


| expectation that more furnaces will be put into blast in the 





Midland districts and in Staffordshire, to overtake the current 
demand. 

High prices for pig iron.—Deliveries of raw iron have fallen so 
much below the market’s requirements that makers were in a 
position to-day to command almost any prices they liked, and they 
were not slow in taking advantage of the opportunity. Northamp- 
ton grey forge was a minimum of 60s. to 61s., and many sellers 
asked 62s. per ton ; Derbyshire forge pigs were 61s. to 62s. 6d. ; 
South Staffordshire common pigs were 57s. 6d.; part-mines, 
61s. 6d. to 63s. ; and all-mines, 65s, to 70s. per ton. Best Stafford- 
shire all-mine pigs were 87s. 6d. to 90s., and cold blast 105s. 

Steel,—Steelmasters are full of work, and have orders ahead 
over the first half of the year. Prices are steadily rising. Bes- 
semer billets are £5 7s. 6d. to £5 10s., ard Siemens ditto £5 10s. 
to £5 12s. 6d. Steel girder plates are £7 15s. to £8, and boiler 
plates £8 10s. to £8 15s. Joists are £7 to £7 5s., and engineering 
angles £6 15s. to £7 per ton. 

Finished iron.—Finished iron is in excellent demand, Orders 
are coming forward freely, and prospects are good. All classes of 
rolled iron participate. The difficulty of obtaining sufficient 
supplies of raw iron causes the stocks of puddled iron to be at a 
minimum, and the execution of orders is consequently a good deal 
delayed. Black sheets of 20 W.G. are more active at £8 2s. 6d. to 
£8 7s. 6d. per ton; 24 W.G., £8 5s, to £8 10s.; and 27 and 28 W.G., 
£8 17s. 6d. to £9 2s, 6d. Bars, hoops, and strips are all selling well. 
The marked bar ironmasters yesterday issued circulars announc- 
ing an advance in prices of 10s.. This brings marked bars to 
£9, with £9 12s. 6d. as Earl Dudley’s price. The last change in 
prices was in November, when also the advance was 10s. The Un- 
marked Bar Association met to-day and resolved to increase prices 
5s. per ton, making the standard £7 5s. Hoops are also advanced. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
MANCHESTER, January 10th. 

Present and future proapects,—The attendance on the Iron Ex- 
change for the past two market days has been good, and the 
feeling as to the future has been of a most sanguine character. 
There was a good deal of time taken up in political discussions, 
All sorts of opinions were expressed, but after the interchange of* 
good humoured talk business proceeded as usual. In pig iron 
there was an advance of 1s. per ton in Lancashire No. 3 foundry, 
and on Saturday an official advance was declared in Lincolnshire 
of all grades, It is noteworthy, however, that Lincolnshire iron 
could only be obtained at an advance on the official price, so that 
practically it made little difference in actual operations. In 

Jerbyshire there has also been an advance, and Staffordshire is 
well held at late rates. There has been no particular change to 
report in Scotch iron, but Middlesbrough and hematite are some- 
what dearer. Warrants were rather easier, and there is no doubt 
that the increased speculative demand in other directions caused 
offerings. More anxiety is displayed by merchants to cover for- 
ward than has been the case for some time past. 

Forge and finished ivon,—Makers continue to be well engaged, 
and it will be some time before Lancashire is in the market. The 
increasing price of raw material has had, at length, some effect, 
and bars have been officially advanced 5s, per ton during the week. 

Steel. —There is little new to report, except that the position con- 
tinues strong; bars and material for tank and girder work are - 
dearer, and English billets are in request at full rates. 

Manufactured copper.—There is a quietly steady demand, but 
nothing out of the common. Prices are well maintained. 

Engineering.—Inquiries show that most shops in the Lancashire 
district are well engaged. Heavy work is in good demand, and 
iron and brass founders are working full time. 

Prices.—Lancashire No, 3 foundry, 66s.; Lincolnshire, 61s. 6d. 
to 62s.; Derbyshire, 63s, 6d. to 64s.; Staffordshire, 60s. to 60s. 6d. ; 
Middlesbrough, 63s. 7d. to 63s. 10d.; West Coast hematite, 79s. 6d. 
to 80s.; East Coast ditto, 80s. net. Scotch: Gartsherrie, 69s. 6d.; 
Glengarnock, 66s, 6d.; Eglinton, 65s. 6d.; Dalmellington, 65s., 
delivered Manchester. Delivery Heysham: Gartsherrie, 67s.; 
Glengarnock, 64s. 6d.; Eglinton, 63s. 6d.; Dalmellington, 62s. 9d. 
to 63s. Delivery Preston: Gartsherrie, 68s. 6d,; Glengarnock, 
65s. 6d.; Eglinton, 64s, 6d.; Dalmellington, 64s, Finished iron 
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Bars, £7 5s.; hoops, £7 10s.; sheets, £8 10s. to £8 15s. Steel: 
Bars, £7 5s. to £7 10s.; hoops, £7 15s. ; boiler plates, £8 2s, 6d. to 
£8 5s.; plates for tank girder and bridge work, £8; English 
billets, £5 7s. 6d. to £5 15s.; foreign, £5 to £5 2s, 6d.; sheets, 
£5 15s. to £5 17s.6d. Copper: Sheets, £94 to £96 per ton ; seam- 
less copper tubes, 119d. to Is.; brazed, 114d. to sy .} brass tubes, 
83d. to 9d.; condenser, 93d. to 10d.; rolled brass, 84d.; brass wire, 
sia; brass sheets, 93d. per lb.; sheet lead, £20 per ton. 

Lancashire coal trade.—Good attendance on the Coal Exchange, 
but business was by no means brisk in house coal, Slack and 
engine fuel were a shade quieter, but forge and manufacturing 
coal was exceedingly strong. Shipping trade unchanged and 
steady. Best coal for domestic purposes, 13s. to 14s.; seconds, 
12s, to 13s.; common, 9s. to 10s.; steam and forge coal, best, 
&s, 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 8s, 6d.; best slack, 
7s. to 7s. 6d.; medium, 6s, to 6s. 9d.; common, 5s. to 5s. 9d. at the 
pit. Screened coal, 9s. 9d. to 10s.; unscreened, 9s. 3d. to 9s, 6d., 
delivered Manchester Ship Canal. 

BARROW-IN-FURNESS, January 10th. 

Hematites.—There is a good steady business doing in the hematite 
iron trade, and every likelihood of the continuance of a brisk 
demand. Makers are well employed, and are disposing of all the 
iron produced by the 37 furnaces in blast. They, in fact, are 
behindhand in several instances with their deliveries, and some of 
these are to the order of speculators, who, it is expected, will put 
the metal into stocks. This is the tendency at the moment, as 
there are undoubted evidences that prices will advance. This 
week's quotations show mixed Bessemer numbers at 72s, per ton 
net f.o.b., with warrant sellers at 71s. 9d. net cash. Buyers are 
not quoted, but their price varies very little from that of 
sellers. Stocks of warrant iron have increased during the week by 
3500 tons, and are now reported to stand at 58,143 tons. Makers’ 
stocks remain comparatively low. No sales are reported of forge 
and foundry iron, and makers are regulating their furnaces to 
produce Bessemer sorts only. A fuller supply of metal is likely to 
be needed soon, but it is feared that only one or two additional 
furnaces can be lighted. Charcoal iron is in good demand, and a 
brisk trade is being done in ferro-manganese and spiegeleisen. 

Tron ove.—Iron ore is in very full demand, and full activity 
exists at all mines except those of Lindal Moor, where a strike 
of miners is still maintained on a wages question. Good ordinary 
sorts of iron ore are at 15s, to 15s, 6d. per ton. 

Steel.—The steel trade is very busy on plates and steel castings, 
but a quiet time is experienced in merchant classes, and steel 
rails are still depressed. Heavy rail sections are at £6 per ton 
net f.o.b. Light rails are seldom wanted, but it is known that some 
good orders for heavy rails are in the market, and will probably 
be placed when it is seen, as is likely to be the case, that there 
is no probability of a lower range of prices. £7 10s, is still the 
quotation for heavy ship plates. There is a maximum output of 
both heavy and light plates, and the prospect is afforded of 
better orders alike from local and general consumers. 

Shipbuilding and Shipping. — Shipbuilders show increasing 
signs of an early return to activity, and engineers are, generally 
speaking, full of work, and have good prospects of a continu- 
ance of brisk business. The returns of shipping last week at 
West Coast ports show a decline of 1056 tons, the exports of 
iron and steel having been 9895 tons ; and the total exports this 
year are shown to have been 26,937 tons, an increase of 1016 
tons on the corresponding period of last year. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

The heavy industries.—The position of affairs is pretty much as 
reported last week. Our principal manufacturers are well 
employed in most of the departments, and the outlookds distinctly 
encouraging. Military, marine, and railway material is being 
largely produced, with every prospect of the latter branch being 
much busier ere long. The railway material makers are at present 
actively engaged, mainly on foreign account. Home companies, 
who for some four years have been ordering from hand to mouth, 
will find some difficulty in getting rapid delivery when increasing 
traffics compel them to place orders for wagons and other require- 
ments. The second of the four large turbine drums, which are 
being made by Messrs. John Brown and Co., Limited, at the Atlas 
Works, Sheffield, for the new express Cunarder the firm is now 
building at Clydebank, was despatched by road on the 4th inst. to 
Manchester Docks, where it was shipped to the Clyde on the 6th 
inst. The forging weighed over 15 tons, and was 12ft in diameter, 

Tron and steel.—Activity marks the iron and steel industries 
throughout the district. est Coast hematites are quoted at 81s. 
to 82s. per ton ; East Coast, at 78s. to 79s. per ton, less 2} per 
cent, at Sheffield and Rotherham ; Lincolnshire No. 3, foundry, 
57s. 6d. per ton; Lincolnshire No. 4, forge, 55s. per ton; basic 
iron, 57s. per ton—all net at Sheffield and Rotherham. The ten- 
dency is upwards in finished material. The South Yorkshire Bar 
Iron Association have advanced the price of merchant bars 5s. per 
ton, making the quotation £7 5s. per ton. The steelworks are 
fully engaged in B and Si qualities, and there is a 
satisfactory business being done as well in crucible steel for home 
and foreign markets. 

House coal.—Since the re-opening of the pits after the holidays, 
the demand for household fuel has been fully up to the average at 
this season of the year, in spite of the absence of wintry weather. 
To London and the South and Eastern Counties a good tonnage is 
being regularly forwarded, and local business leaves little to com- 
plain of, though the competition with neighbouring coalfields in 
secondary qualities is pretty keen. Quotations do not alter. 
Silkstone coal, in the superior qualities, makes 12s, to 12s. 6d. per 
ton, secondary sorts being about 10s. 6d. per ton. Barnsley softs, 
in best samples, are at 10s. 6d. to 10s. 9d. per ton, inferior sorts 
making from 8s, to 8s. 6d. per ton at the pits. 

Steam coal, d:c.—Though the busy season for shipping is now 
over, a good tonnage of South Yorkshire hards continues to be sent 
to Hull and Grimsby, a large proportion of the deliveries being 
taken by the steam fishing trawlers, whose requirements are an 
increasingly important feature of the business. Arrears of loco- 
motive coal under the old contracts at 8s. to 8s. 3d. per ton were 
promptly made up after the pits resumed operations on the close of 
the holiday season. The demand for engine fuel, slack, and 
smudge for the Lancashire cotton mills and the textile trades of 
West Yorkshire is again fairly animated. Coking slack and 
smudge, in superior samples, are most in demand, and are freely 
saleable at 4s, 6d. to 4s. 9d. per ton at the pits. The coke ttade is 
scarcely so active, owing to fre make being in excess of the market 
requirements. An average tonnage, however, is being taken by 
North Lincolnshire and Derbyshire, where smelting operations 
have been actively resumed. Prices have not fluctuated of late. 

Coal trade with Hull.—The December return of the Hull 
Chamber of Commerce and Shipping, which completed the year, 
shows the total weight sent to that port, chiefly from South York- 
shire collieries, to have been 3,831,024 tons, an increase of 
278,992 tons on the previous year. These figures are larger than 
at any time since the memorable year of 1900. The increase has 
been most marked during the December quarter, which showed an 
increase of 131,456 tons, of which the great bulk was due to the 
exceptional expansion of business during the closing month. 

Foreign cutlery trade.—The business done in cutlery with foreign 
markets during December still shows a diminishing value, the total 
being £57,399, as compared with £64,242 for the closing month of 
last year. For the completed year the value is £666,463, against 
£696,558 for 1904. The principal market has been Australia, to 
which a value of £8034 was sent for the month and of £97,922 for 
the year. These figures show a considerable decrease on the pre 
vious year, Of our Colonies, Canada comes next, the cutlery sent 
there last. month reaching a value of £7003, and for the twelve 








months £85,250, exhibiting a slight increase on the month and a 
smaller decrease on the year. To the United States there was 
forwarded in December a value of £7360, against £8194 for 
December of 1904, which showed a still heavier decrease on the 
business done in the, last month of 1903. The United States, for 
the year, took a value of £79,695, as compared with £81,203 in 
1904 and £97,756 in 1903. Brazil was the next most important 
foreign market for the year, the value of its cutlery trade with this 
country being £33,728, which exhibits a decrease of £5042 0n 1¢ 4; 
for the month the value, £2409, is not one-half of what was done 
in 1904. The Argentine Republic, with £3520, shows a slight 
increase on the month, and with £29,360 for the twelve months, a 
decrease of £1675. . British South Africa is still disappointing ; 
although the month’s trading, £4942, is’ better than for the last 
month of 1904, the value for the year, £54,492, is £5546 less than 
for 1904, 

Sheffield’s trade with the United States, —The official return of 
Sheffield exports to the United States for the quarter ended 
December 30th—the closing day of the year being a Sunday—show 
a total value of £182,366 19s. ‘4d. which compares with 
£131,938 1s. 6d. for the corresponding quarter of 1904. It is 
satisfactory to find that each quarter of 1905 exhibited an improve- 
ment on the corresponding period of 1904. There is one feature, 
however, which is not so pleasant. Compared with the December 
quarter of 1904, the exports of cutlery and edge tools are decreased 
in value by over £5000; steel, sheets, bars, wire, &c., have 
advanced from £87,523 to £125,576. The general run of the iron 
and steel trades of the city improved most materially in the last 
three months of the year. 

The lighter trades.—The lighter industries of Sheffield have not 
yet participated to any material extent in the improvement 
generally experienced in the heavy manufactures. he order 
books were well cleared before the holidays began, and there has 
been no great accession of work since the works recommenced. 
is said that merchants in London and the provinces generally 
report a better season than they had a year ago. The prospects in 
the cutlery, silver, and silver-plate trade are not quite so hopefully 
regarded as could be wished, though the present quietude is 
relieved by indications of more work likely to be received as the 
season advances. Manufacturers of the best qualities of table and 
pocket cutlery are better employed, both on home and foreign 
account, than others engaged on secondary grades, There is con- 
siderable activity in machine knives and parts of agricultural 
machinery in anticipation of next season’s demands. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

General condition of trade—It is generally conceded that the 
prospects in the iron and allied industries are most encouraging, 
and there is every reason to believe that the current year will be 
an even brisker period than last year was, which was the best time 
that has been experienced since 1900, All authorities are unani- 
mous in speaking well of the position and prospects of business, 
and consumers, it is held, cannot get far wrong in following their 
lead. That buyers are exhibiting more confidence than at any 
time in the last six years there is no warrant to dispute, and they 
are keen to purchase—in fact, they are far more ready to do 
business than are the sellers, the lattter being rather indifferent, 
because they are already so full of work, and they can afford to 
wait until prices are even more favourable. As far as regards 
Cleveland pig iron there has already been an advance of 1s. per 
ton this year, though the early part of January is usually the 
quietest period in the whole twelve months, and traders would 
not be surprised to see No. 3 at 60s. per ton, the present figure 
being 54s. 9d. The heavy and increasing stock does not tend to 
check the upward movement, but it seems to be considered that 


the 710,000 tons of Cleveland iron in Connal’s stores is practically | 


the stock for the whole world, seeing that in all other iron pro- 
ducing districts, both at home and abroad, the surplus iron is 
almost. nil. 
stock should be materially reduced. 

Cleveland and hematite iron.—There is no reason to adopt an 
optimistic tone in discussing the prospects of the year. More 
especially is this so when the hematite iron trade is considered, for 
in that there is no stock either in makers’ hands or in the public 
warrant stores ; the production, indeed, is short of the require- 
ments, and it will be difficult to increase the make. In the past 
year the number of furnaces producing hematite in the North-east 
of England, the North-west of England, and in Scotland, was 
increased by twenty-two, but the demand was not fully satisfied. 
More hematite will be wanted this year, because it is certain that 
the shipyards will be busier, and the hematite produced in this 
district is used mainly for the manufacture of plates and angles 
which the shipbuilders require. It has been the difficulty of getting 
enough ore that has prevented a large increase in the production of 
hematite. This week the hematite market has been further 
strengthened by the reports of a renewed inquiry for new shipping, 
and the actual placing of several orders. e prices which are now 


being quoted for new steamers are a good deal more than those | 


which ruled in the spring of last year, but even now they are not 
too high to allow of substantial dividends being earned, where old 
vessels are worked at a loss, 


hematite pig iron have been advanced this week. Cleveland 


warrants have been up at 54s. 11d. cash buyers, which is only a | 


trifle under the best price of last year. Consumers are keener to 
do business in makers’ iron than the producers themselves, and the 
latter have raised their quotation for No, 3 Cleveland G.M.B. pig 
iron to 54s. 9d. per ton for prompt f.o.b. delivery, and the leading 
makers quote 55s, for prompt and 56s. for delivery over the second 
half of the year. Some sales have been reported at 54s. 6d. by 
second-hands, but that would not be taken now. 
at 53s. 6d., No, 4 forge at 52s. 3d., mottled at 51s. 6d., and white 
at 5ls. The encouraging condition of affairs in the hematite 


market has brought in buyers rather freely, and improved prices | 
Mixed numbers of East Coast hematite pig | 


have been secured. 
iron have been realising 71s. per ton, but buyers make much of 
having bought some small lots from second hands at 70s. Fora 
good quantity delivered over the current half-year 70s. 6d. has 
been secured. Everything is favourable to further advances in 
rices. 
or hematite pig iron have been booked during the last few 


days, it being apparent to the consumers that no advantage can be | 
reaped by waiting longer, especially when the industries that con- | 


sume hematite pig iron are becoming more active than ever, and iron 


ore is getting dearer into the bargain, the lowest price for Rubio | 


delivered at Middlesbrough being 21s. per ton, which is almost the 
highest figure that has been known during the last decade. 
Ntock of Cleveland pig ivon.—The makers continue to keep the 


production of Cleveland pig iron in excess of the consumption, and | 


Connal’s have every day to report considerable additions to their 
stores, but the market is not disturbed thereby, as when the 
shipping season opens there will doubtiess commence a steady 
reduction, especially as trade has become so active in other 
countries. Belgium has been buying rather freely of late, and the 
inquiry from Germany leads to the belief that there will be a good 


demand from consumers and merchants there when the winter is | 


over. On the 10th inst. Connal’s reported that they held 719,751 
tons of Cleveland pig iron, an increase of 12,409 tons this month, 
or 1770 tons per working day. The stock consisted of 659,563 tons 
of No. 3, 56,242 tons of other iron deliverable as standard, and 
550 tons of iron not deliverable as standard. Of East Coast 
hematite pig iron 3396 tons are held, 

Pig ivon a from the Cleveland district have 
been up to a January average, but fall short of the December 
figures, 
considerably in excess of those of last year, 
and some still believe to the United States. 


It is generally expected that this year’s exports will be 
et to Germany, 
Jp to 10th inst. they 





It | 


If trade improves as fully as is expected, Connal’s | 


The values of both Cleveland and | 


No, 4 foundry is | 


A considerable number of orders from Sheffield for East | 


were 23,081 tons, as compared with 26,968 tons in December, 
11,650 tons in January last year, and 23,580 tons in January, 1904, 
to like date. The improvement to oversea destinations has been 
very heavy—11,606 tons, against 5108 tons in January last year to 
10th. 

Wages and prices in the pig iron trade.—The accountants officially 
appointed to go through the ironmasters’ books of sales and 
deliveries have certified that the average price realised by them for 
the No. 3 Cleveland pig iron which they delivered in the last 
quarter of 1905 was 47s. 5-82d. per ton, that being 1s. 5-82d. per 
ton more than in the previous quarter, and in accordance with the 
sliding scale, the wages of blast furnacemen in the North-East of 
England were advanced 1# per cent. from Saturday last. At the 
same time the railway rates for the conveyance of ironmaking 
materials on the North-Eastern Railway, which vary each — 
according to the price which the Cleveland ironmasters realise for 
their No. 3—were advanced 1 percent. Greater increasesin prices 
and wages were looked for, but evidently ironmasters had during 
the quarter to execute a good many contracts booked at. the 
lower prices of the previous quarter, when the average quoted 
price was 46s. 10d. In the fourth quarter the average quotation 
for October was 52s. 9d.; that for November was 52s. 84d.; and 
that for December 53s. 2d.; the average over the whole quarter 
being 52s. 10}d., against an average realised figure of 47s. 53d. per 
ton. Not at any time during the quarter was there so low a price 
quoted as the latter, the minimum being 51s. 6d. in the early part 
of October. Taking the whole year 1905, it may be said that 
the average quoted rate was 48s. 114d., and the average realised 
rate 46s. 6-37d. per ton. These have not been so good since 1902. 

Manufactured ivon and steel.—The quantity of work on the books 
is so large, and the demand continues so good, that further 
advances of quotations may be looked for any day, and in most 
branches. The manufacturers of iron bars, indeed, have raised 
their prices, for they met on Monday, and decided to announce a 
5s. advance, bringing up the figure to £7 5s. per ton for common, 
£7 15s. for best, and £8 5s. for best best, all less 25 per cent. 
| discount for cash on 10th of month following delivery. Steel bars 

are up to £7, less 24 per cent. Heavy steel rails are more freely 

inquired for, and prospects are very encouraging. The minimum 

price is £6 net, but the more generally quoted price is £6 5s. net, 

which is 35s. per ton more than was asked in January of last year. 

The production of steel ship plates is as brisk as it can well be, 

and with a further improvement in the dermand for new steamers, 
| higher prices for plates are expected ; the present figure is £7, 
less 24 per cent. 

Proposed new Tees graving dock.—The present dry dock accom- 
modation on the Tees is very inadequate to satisfy the needs of 
present-day steamers. The one dock, which is the property of the 
Tees Conservancy Commissioners, will take steamers up to 450ft. 
long ; but a large number of the steamers which visit the Tees or 
are launched there are considerably in excess of that, and when 
they need dry docking have to go round to the Tyne. It has 
become absolutely necessary to provide another dock. Borings 
are being made between Eston and the mouth of the river to 
determine upon a suitable site. 

Coal and coke,—A general improvement is reported, and the 
demand is becoming brisk, with prices tending upwards. Ship- 
ments are larger than are usually reported in January, and the 
spring trade promises to be a very active one. *That there has 
been some improvement is indicated by the fact that the North- 
umberland colliers have been awarded 1} per cent. advance in their 
wages by the Conciliation Board, this being the first advance they 
have received since October, 1900. In all branches prices ‘are 
firmer, and even 10s. per ton f.o.b. has been paid for best steam 
| coals, though 9s. 6d. is the general figure, that being alsc the rate 
for best gas coals. The position of the coke trade is satisfactory, 
and producers are in no hurry to sell forward, as they look for 
further advances in prices. The present rate for medium coke is 
17s. 6d. to 18s. per ton, delivered at the Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

| BustNgss has this week been fully resumed after the New Year. 

holidays. On Monday there w: 2 a number of instances in 
which the workmen did not res , out on the following day the 
works were in almost every case in full operation. The reports 
of the state of business in the past year are satisfactory, and the 
prospects of the year that has now opened are more than usually 
encouraging. 

The prg ivon warrant warket.—Towards the close of last week, 
when the ironmasters’ returns were posted on ’Change in Glasgow, 
the feeling in the warrant market became quite buoyant. There 
had previously been heavy sales of Cleveland warrants, which 
brought down prices to some extent, but the loss was speedily 
made good, and considerable purchases of iron were made at about 
the best prices for delivery in three months. Higher prices have 
this week been paid for forward delivery, but the spot market has 
fluctuated to some extent, and the cash transactions have not 
been so numerous. Cleveland warrants have been done at 54s. 11d. 
to 54s. 7d. cash, 55s. for delivery in a few days, and 55s. 3d. 
to 54s. 1ld. one month. Scotch warrants are quoted 58s. 9d., 
Cumberland hematite 72s., and foundry iron 53s. 6d. per ton. 

The demand for Scotch hematite.—For several weeks previous to 
the holidays there was an easier feeling in Scotch hematite pig 
| iron, and this was supposed at the time to be due to the temporary 
| reduction of orders ih view of the stoppage of manufacturing 
| works. This view of the matter has now been confirmed, for the 
| demand has been quite pressing in the last few days, and prices 
| have advanced Is. per ton. Merchants now quote 75s. for delivery 
| at the West of Scotland steel works. 

Output of pig iron and makers’ prices.—The year has begun with 
yi blast furnaces in operation in Scotland, compared with 81 
twelve months ago. Of the total, there are 48 furnaces making 
hematite, 37 ordinary, and 6 basic iron. The prices of Scotch 

makers’ iron are in several cases 6d. lower, and in others 6d. 
higher than last week. G.M.B., No. 1, is quoted Glasgow, 62s.; 

No. 3, 59s. 6d.; Carnbroe, No. 1, 65s. 6d; No. 3, 62s. 6d.; Clyde 
| and Calder, Nos. 1, 67s. 6d.; Nos. 3, 62s. 6d.; Gartsherrie, No. 1, 
| 68s. 6d.; Nos. 3, 63s. 6d.; Summerlee and Langloan, No. 1, 70s.; 
Nos. 3, 65s.; Coltness, No. 1, 76s.; No. 3, 66s.; Glengarnock at 
Ardrossan, No. 1, 68s.; No. 3, 63s.; Eglinton at Ardossan or 
Troon, No. 1, 63s. 6d.; No. 3, 61s.; Dalmellington at Ayr, No. 1, 
65s.; No. 3, 60s.; Shotts‘at Leith, No. 1, 67s. 6d.; No. 3, 62s. 6d.; 
| Carron at Grangemouth, No. 1, 69s. 6d., No. 3, 64s. 6d. per ton. 
Shipments of Scotch ivon.—The shipments of Scotch pig iron in 
| the first week of the year were necessarily small. ‘They amounted 
| to 3769 tons, against 3013 in the corresponding week of last 
year. There was sent to the United States 75 tons, Canada 50, 
India 50, France 20, Italy 270, Holland 75, Belgium 30, other 
| countries 74, the coastwise shipments being 3065 tons, against 
3381 in the corresponding week. 

Imports of English ivon.—The quantity of iron landed at Grange- 
| mouth from the Middlesbrough and adjacent districts amounted to 
| 1060 tons in the past week, showing a decrease of 2066 tons, as 
| compared with the arrivals in the first week of January, 1905. 

The finished iron and steel trades.—W ork has been resumed in all 
the different branches of the manufacturing trades, with a remark- 
ably cheering outlook. Current inquiries in a number of directions 
| — to forecast a good inquiry in succeeding weeks. 

he coal trade.—The shipments of coal at the Scottish ports 
are much reduced in consequence of the recent holidays, but 
they compare favourably with those of the same time last year. 

Household and manufacturing qualities are in brisk demand, and 

prices are steady. 

The tronmasters returns for 1905.—The official returns of the 

Scottish ironmasters for the past year are as favourable as had 

been anticipated. There are increases all along the line, except in 
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the case of makers’ stocks, which show a gratifying decrease. The 
figures are as follows :— 

1905. 1904, 

Tons. Tons. 


Production as per makers’ returns .. 1,378,391 1,339,740 88,651 


Consumption— 
OS ee, eee ee 240,983 206,330 84,603 
In malleable and steel works... .. 890,382... 814,999 + 75,383 





1,181,315 1,021,329 + 109,986 
Exports— 
Foreign .. Te a te ee 136,767 .. 21,082 + 15,685 
ee ee ae ee 167,648... j 5 + 3,073 
Railto England .. 6,140... 5,398 + 742 
310,555 291,055 19,500 
Total consumption and exports. . 1,441,870 1,312,384 + 129,486 
Stocks as on 3lst December— 
Connal's stores 5 


Rae ee an 15,593... 12,189 3,404 
a ae eee ee 76,342 .. 143,225 


) 66,883 


91,935 155,414 63,479 | 


The average number of furnaces in blast for 1905 was 86-77, against 
84-92 in the preceding year, and the average make per furnace was 
305 tons, against 303 in 1904. The average price of G.M.B. war- 
rants for the year was 53s. 6d., compared with 5ls. 43d. in 1904. 
The highest price was 58s. 9d., and the lowest 49s. 4}d., the range 
of fluctuations in 1904 having been 49s. 7}d. to 54s. Besides the 
1,131,315 tons of Scotch iron consumed in Scotland there was also 
used 148,500 tons of English West Coast, and 506,500 tons English 
East Coast pig iron, making the total consumption 1,786,315 tons, 
which is 115,486 tons more than in 1904. In the last-named year 
4000 tons of United States and 22,000 tons of Canadian pig iron 
were brought into Scotland, but no imports came from either 
Canada or the States in 1905. 

Foreign shipments of Scotch pig iron.—The following figures show 
approximately in what proportion the past year’s exports of Scotch 
pig iron were distributed abroad, the figures for the two preceding 
years being given for comparison :— 

1904. 1903. 
France a Row! eke pach we ae oe Se we SE) oe 295 
Germany, Austria, and Holland ro 5, § -. 11,145 
Belgium, Denmark, Sweden, and Norway 6,832 .. 3,448 
RES SS aes Seo ck ek Se eee 5 . 481 
Spain and Portugal. . m2 .. 2,216 
eae ee eee ae | lO 
United States‘of America .. .. .. .. 10,900 .. 6,155 
British North America... .. .. .. .. 15,613 .. 8,207 .. 
Australia, East Indies, China, Japan, Xe. aD .. 57,001 .. 33,572 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The steam coal trede.—It would now appear that the looked for 


turn in business has been reached, and in all reasonable probability | 


coalowners and shippers have a straight road ahead. The recur- 


rence of storms caused some hindrance last week, yet a fair | 


despatch took place. On Friday Cardiff despatched 28 vessels 
with a total exceeding 85,000 tons, and on Saturday 23 steamers 
with 64,190 tons, both totals being in excess of the exports of late. 
Other ports shared the improvement in trade. During the week 


out of which 68,300 were for foreign destinations. 


cargoes were large—one at 7500 tons, and a second 5800, and a | 
third 5200. Another good feature has been the steady advance of | 
prices. Inquiries are coming in from India, and from the Govern- | 


ment of Nigeria for best double screened. 
Demand for Newport coal.—With the exception of a little slack- 
ness in December, due to the weather, the demand for the semi- 


bituminous coal of Monmouthshire is well maintained, and at | 


times it exceeds the supplies, owing to the ruinous strikes at Risca 
and Llanhilleth, which are still continuing, notwithstanding able 
efforts by arbitrators. During the last few days the Western 
Railways of France have placed contracts for 30,000 tons Eastern 
Valley coal, and 67,000 tons small steam. I hear this week that 
the Sicilian railways are in the market for 25,000 tons fuel, and a 
large quantity coal, but the kind and particulars are not yet 
specified. To these important orders others have just been added, 
including that of the Great Northern Railway Company for 90,000 
tons. This will take twelve months from February to deliver, at 
170 tons weekly. Price about lls. 3d. f.o.b. Newport (Mon). 
Another order has been placed by the Great Southern for 100,000 


to 120,000 tons Monmouthshire coal, to be delivered during the | 


ensuing twelve months. 
Latest coal prices.—The advance from the 12s. groove of steam 


from 13s. 6d., but since then prices have stiffened, and more 
business has been done at 14s. 


growing in favour, and have also advanced, and, in fact, all kinds | 


of coal are working up. Monmouthshire coal is reported at 


Cardiff as scarce and advancing, and No. 2 Rhondda very firm. | 
Closing prices this week, | 
Cardiff, were as follows:—Best steam, 13s. 9d. to 14s.; best | 
seconds, 12s. 9d. to 13s. 6d.; seconds, 11s. 9d. to 12s. 3d.; drys, | 


This is a favourite for bunkering. 


12s. to 12s. 3d.; best smalls, 8s. 9d. to 9s.; best ordinaries, 8s. 3d. 


to 8s. 6d.; seconds, 7s. 9d. to 8s.; inferiors, 7s. to 7s. 6d. Mon- | 8° ae . +e 
| estimated on 11 million q. in the same district. 


| coal remains very well inquired for, and best sorts have been 


mouthshire semi-bituminous: Best large, 12s. 9d. to 13s.; best 
ordinaries, 12s. to 12s. 6d.; seconds, 11s. 3d. to lls. 6d. House 
coal: Best, 16s. to 16s. 3d.; best ordinaries, 13s. 6d. to 15s.; 
seconds and other kinds, 10s. 6d. to 11s.; No. 3 Rhondda, 13s. 6d. 
to 13s. 9d.; brush, lls. 6d. to 11s. 9d.; small, 9s. 9d.; No. 2 
Rhondda, 10s. 9d. to 11s.; through, 7s. 6d. to 8s. Patent fuel, 
13s. 6d. to 13s. 9d. Coke: Furnace qualities, 16s. 6d. to 17s.; 
foundry, 18s. 6d. to 22s. Pitwood, 19s. to 19s, 3d. 


Swansea, this week, that generally there were better signs in the 


coal trade. For some time there has been slackness in several of | 
the Western collieries, some showing only half-time. Last week | 


six days’ work was the rule. In steam figures are below those of 
Cardiff, 12s. 6d. to 13s. being the quotations. No. 3 Rhondda is 
at 13s. 6d. to 14s.; through and through at 10s. to 10s. 6d.; and 
small at 8s. to 9s.; patent fuel remaining at 11s. 6d. Latest for 
anthracite as follows :—Best malting, 19s.; seconds, 16s. to 17s.; 
big vein, 13s. 6d. to 14s.; red vein, 9s. to 9s. 6d.; cobbles, 17s.; 
nuts, 17s. 6d. to 19s. 6d.; peas, 10s. 6d. to 11s.; rubbly culm, 
ts. 3d. to 4s. 6d.; duff, 3s. to 3s. 6d. Fuel still open to improve- 
ment ; one cargo of 1200 tons went to Valencia mid-week. 

Swansea Harbour veturns.—These are encouraging to the pro- 
moters of the new docks. as they show a good increase, both in 
exports and imports, for 1905 over the preceding year. The figures 
are as follows :—Exports, 1905, 3,625,747 tons, as against 3,458,732 
= 1904 ; imports, 859,669 tons in 1905, as against 855,208 for 
1904. 

Decreased shipments at Barry.—Though 9,000,000 tons were dealt 
with at Barry, a total never contemplated by the most sanguine of 
the promoters of the docks, there was yet an important decrease in 
shipments last year. The exports of coal and coke from June 30th 
to December 31st, 1905, reached 4,221,093 tons, or 118,654 tons 
less than in the corresponding period of 1904. The total exports 
for the year were 8,651,511, showing a decrease of 462,747. In 
the case of imports there was an increase of 2],122 tons for the 
last six months of the year. On Thursday last there were 90 
steamers at Barry, representing 300,000 tons. 

Coalowners’ Conciliation Board.—Mr. F. L. Davis has given such 
ample proofs of efficiency in the important position he has held 
that general satisfaction was felt last week at his reappointment to 











be chairman of the Conciliation Board. The failure so far to end 
the Risca strike must be regarded quite in a judicial way as due 
not to incapacity of the Board, but to the stubbornness of strikers. 
While the contention lasts the local burdens are causing great 
complaints, and a serious shortage of coal prevails, affecting 
owners, prices, and the public. 

The iron, steel, and allied trades.—A belief prevails in leading 
quarters that the year will witness a brisk trade. The close of the 
year was one of comparative inaction, and it has only been within 
the last week that there has been a fair resumption. The slack 
times in steel bar make have now ended, and large import of iron 
ore and pig iron give assurance of activity. Several con- 
signments of steel rails have left Newport for Highbridge, 
and the movement on several railways to substitute larger 
rails means business. From Newport last week important cargoes 
of sheet iron were sent to Bristol, and several consignments of bars 
to Lydney, and one of 650 tons pig iron to Glasgow—an excep- 
tional despatch. In the tin-plate district of Swansea there has 
been a partial re-start of the Midland Works, Morristown. Three 
mills are now going, and the starting of other departments is 
arranged. In the Swansea Valley, copper industries, spelter, tube, 
and nickel works, are all on full time. On ’Change, Swansea, mid- 
week, pig trade quotations were as follows:—Bessemer mixed 
numbers, 71s. 6d.; Middlesbrough, 54s. 7d.; Scotch, 58s. 9d.; 
Welsh hematite, 72s. 6d. Steel bars: Bessemer, £5 to £5 6s.; 
Siemens, £5 6s. 6d. to £5 7s. 6d. Ordinary tin-plates: Bessemer, 
13s. 14d.; Siemens, 13s. 44d.; Siemens charcoal tin-plates, 14s. 6d. 
to 17s. 6d. C. A. roofing sheets, £10 per ton; big sheets for gal- 
vanising, £10 5s.; finished blazk plates, £10 5s. to £10 10s.; ternes, 
27s. to 27s. 6d. Block tin, £164 5s.; lead, £17 12s. 6d.; copper, 
£79 10s.; silver, 29§d.; spelter, £29 2s. 6d. Iron ore: Newport 
and Cardiff, 19s. 6d. to 20s. 3d. Large shipments of tin-plates and 
galvanised sheets have taken place toChina and Japan. Last week 
55,660 boxes were despatched, and 92,320 received from works, 
Stocks are now 195,898 boxes. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Pig iron and coal in Silesia.—Last week’s business in finished 
iron has been comparatively quiet, on account of the holidays, but 
a particularly strong tone prevails in the pig iron department, and 
some heavy orders have been secured at raised quotations. Ferro- 
manganese iron is getting scarce, owing to deereasing and irregular 
imports in manganese ore from Russia, and quotations, 
naturally, have met with an advance. Bars and plates, as well as 
girders, but more especially rails, have been fairly well inquired 


| for, and prices are firm all round. There was an abatement 
| noticeable in the deliveries of coal during the holiday week on the 
| Silesian market, but the tone of the coal trade is extremely firm, 
| and if quotations have not been officially advanced, dealers are 
successful in carrying higher prices, because demand for all sorts | 


of fuel is strong and likely to increase. 





Spanish and Swedish ivon ove in the Siegerland.—The increasing | 


scarcity of iron ore in the Siegerland has compelled some of the | 
| larger blast-furnace works in that district to purchase iron ore in 


Spain and in Sweden, and heavy lots have recently arrived. All 


are fair, in spite of the political sky being somewhat clouded. 
Bars for screw and nut-making have been raised M. 10 p.t., stand- 


all through March and April. 


in 1904, and M. 105 p.t. in 1903; sheets, M. 125 p.t., the same as 
in the two preceding years ; rails, M. 135 to 140 p.t., which is the 
same as in 1904, while at the end of 1903 M. 130 p.t. was quoted, 
The colliers’ strike in Rhenish Westphalia.—From the 16th of 
January to the middle of February last year the colliers of 
Rheinland-Westphalia, and also of Silesia, were on strike, and 
this, naturally, did much harm to the coal trade in Germany. 
Even at a later period of the year, when the decrease in output 
had been made up, and prices had been regulated, the competition 
of England, which had been extending during and immediately 
after the strike, caused a good deal of uneasiness, and even loss, to 
the German coalowners. Increasing activity in the iron and allied 
trades during the last two quarters of the year has caused a strong 
improvement in the consumption of coal and coke, and if it had 
not been for the constant scarcity of wagons so justly complained 
of in Silesia, as well as in Rheinland- Westphalia, last year’s trade 
in coal might, after all, have been exceptionally good. Prospects 
regarding the further development of the German coal trade are 
considered to be fair. Foreign demand has been improving lately ; 
from Italy and France large orders have been secured, which could 
only be partially covered, and America is also coming forward more 
freely with contracts. Import in coal to Germany during the first 
eleven months of last year was 8,614,287 t., against 6,644,708 t. in 
1904, while export was 16,446,517 t., against 16,233,062 t. in 1904, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 6th. 

APPROXIMATELY, 4388 miles of new track were built during the 
past year in the United States, which does not include second 
track, sidings, or electric lines. This is an increase of 556 miles 
over 1904. The mileage would have been much larger but for the 
impossibility of obtaining rails fast enough. A good many roads 
have been obliged to nae track-laying until next spring. In 
the meantime, rails will be delivered at convenient points, and 
await the opening of building weather. It is probable that 
the present extraordinary demand for steel rails will continue 
during the coming year, and it is very clearly shown by the purpose 
of the Chicago, Milwaukee, and St. Paul to build extensions of at 
least 2000 miles, the Western Pacific, which will build 1000 miles 
from Salt Lake to San Francisco and the Kansas City, Mexico, and 
Orient, which will build 1000 miles. The Grand Trunk and the 
Canadian Northern have several thousand miles of track laying to 
do this year, as well as several other systems whose estimated 
requirements have not yet been completed. Contracts have 
already been placed for over 30,000,000 tons of ore in the Lake 
Superior region, and the producing capacity of other ore regions 
has been practically sold up. Not all of the projected enterprises 
have been taken account of in the estimate of this year’s railroad 
construction, but it is quite safe to say that track-laying will very 
greatly exceed the record of several years past. 

The pig iron supply will not be equal to the requirements in 
sight. The stocks of pig iron at furnaces are practically nothing. 
The foundry trade is now in the market for stocks of iron, and 


| several heavy orders were placed during the past week. The pro- 


| duction of coal has been very heavy both in anthracite and 


| sorts of raw and finished iron sell freely in Rheinland- Westphalia ; | 
Swansea sent away 54,C00 tons of coal, and Newport 78,976 tons, | the upward tendency in prices continues, and prospects generally | 
i Port Talbot | 


also was active, sending 14,415 tons foreign. Some of the Cardiff | : ; ° 
- 7 Y |ing at M. 142 p.t. now, and horseshoe iron, and rivet iron, | 


are quoted M. 150 p.t. The plate mills have secured employment | 


The Rhenish- Westphalian coal market.— The scarcity in wagons | 


continues to impede an active business on the Rhenish- Westphalian 


coal market, and English imports in coal are consequently increas- | 


ing. The better sorts, being somewhat scarce, especially coal for 
coke-making, and gas coal are in vigorous request. House coal, 


autumn, are decreasing rapidly. Coke remains exceedingly tirm. 


bituminous. The estimated production for the past year of anthra- 
cite is 61,000,000 tons, against 67,000,000 tons during 1904. The 
tigures for bituminous productions are not yet at hand. 

The production of copper in the United States during the past 
year increased about 15 per cent. over 1904, ¢.¢., from 812,500,000 Ib, 
to 933,500,000 lb. The principal source of increases were Arizona, 
Montana, Lake Superior, and Utah. The consumption of copper 
last year was estimated at 564,580,000 Ib., against 482,190,120 1b. 
in 1904. The exports of copper for the year were 337,000 tons, a 
decrease of about 10,000 tons as compared with the year before. 
This was due largely to the heavy shipments on speculative 


| account, the end of the Russo-Japanese war, the collapse of the 


| too, sells freely, and stocks, which had been fairly heavy in the | 


Japanese orders in Germany.—Contrary to what has been | 


repeatedly stated, viz., that the German iron industry had secured 
practically no Japanese contracts, the German Steel Convention is 
reported to have secured several heavy orders for Japanese rail- 
ways. Some German locomotive factories have supplied a large 
number of locomotives, and one firm has obtained 

several hundred crossings. 


orders for | 


Austrian railway requivements.—The present position of the rail- | 


| way and engineering department in Austria-Hungary is a trifle | 


dull, but prospects are fair, and the next few months will find the | 


shops very busily occupied executing the orders for the Alpine 


| railways, which have already been given out. They comprise 
coal prices is now established. Some days ago I heard that best | 4° Passenger and 229 load cars ; further orders of about the same | 
Admiralty coals had been sold in Cardiff for 14s., but this must | = : : : ; , 
have been a special cargo, as at the time sales were freely made | 5t#te railways’ requirements for 1906 would be lower than in | 


weight are holding out for the State railways. Accordingly the 


previous years, for from 1901 to 1905 the annual requirements have 


Best seconds, too, have been | been 6083, 4385, 2757, 2362, and 1840, and the orders holding out 


for 1906 are 411 passenger and 700 load cars. Coal is in strong | 


request in Austria-Hungary, and in coke demand is heavier 
than output. During the past year 68 million q. coal 
have been produced in the Ostrau district, against 64-7 
million q. in 1904. This is the highest output ever reported 
from the Ostrau district, which is the most important for coal in 
Austria-Hungary. About 32 million q. of the coal produced have 
gone into foreign consumption. The output in coke for 1905 is 
Bohemian brown 


slightly raised in price. 

Belgian trade.—Both in iron and in coal a very strong business 
has been done during this week and the last, prices showing much 
stiffness. The outlook, generally, is considered to be favourable, 
as more life is stirring in the different branches of business. 

German iron trade in 1905.—In spite of politieai troubles, strikes, 


Anthracite coal.—There has been little change in prices of late, | and a want of enterprising spirit which have prevailed at one time, 


but an improved tone is visible, and it was reported on ’Change, | 


business in the iron and steel industry cver here during the year 
now past has been, on the whole, more favourable than in 1904, 
Early in the past year the great colliers’ strike, and a consequent 
want of supplies in fuel, have done much toimpede a healthy and 
remunerative business, and the slow development of the Steel Con- 
vention, and troubles connected with that, have also prevented the 
iron trade from becoming very brisk and satisfactory during the 
first quarter of the year. Later on, however, both home and 
foreign orders have increased in number as well as in weight, and, 
during the latter part of the year, nearly all departments of the 
iron and steel industry over here have been well, and, in many 
instances, vigorously employed. A good number of the shops have 
repeatedly stated their inability to satisfy. their customers within 
the time stipulated. Prices have been moving upwards generally ; 
still, some branches, such as the machine shops and foundries, com- 
plain of gaining but very little at the present quotations. 

German output of pig iron in 1905.—As is shown by the figures 
below, the production of crude iron in Germany last year was the 


highest ever attained, amounting in October, 1905, for the first | 
time, to one million tons. During the first eleven months of last | 


year Germany’s output of pig iron was as under :— 
1905. 1904. 
Tons. Tons. 
Saar ee 728,835 .. 1,694,387 
Bessemer. . ee 5,804... 368 
Basic. ( 


386,! 
Ba Wales ist ee 6,461,552 
Steel and spiegeleisen.. .. .. 636,826 


Forge pig 744,522 





9,958,539 .. 9,282,747 
Prices at the end of last year were:—Foundry pig, No. 1, 
M. 71 to 72 p.t., against M. 67-50 p.t. in 1904; bars, M. 115 p.t., 
against M. 108 p.t. in 1904; girders M.110 p.t. against M. 110p.t. 





copper coinage scheme in China, and the re-sale of much of this 
American copper to Europe. Europe took 50,000 tons less American 
copper during 1905 than during the previous year. Several copper 
properties will be opened during the current year, but the probable 
output is a matter of speculation. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


J. BEARDSHAW AND Son, Limited, of Sheffield, are removing 
from 118, Cannon-street, to 181, Bridge House, Queen Victoria- 
street, E.C., close to Blackfriars District Railway Station. 

Messrs. WILSON and WALBER, of 38, Victoria-street, West- 
minster, have been appointed agents to the Hill Forge Iron and 
Steel Company, Limited, of Hull, for the Eastern Counties, 
London, and the South Coast. 

Mr. G. Frep. VoLimer, M. Sc., A.M.LC.E., A. Am. 1.M.E., 
formerly of Manchester, after four years’ residence in the United 
States, has started practice as civil engineer at Dacre House, 
Victoria-street, where all communications should be addressed. 

THe Adams Manufacturing Company, Limited, of 147, Queen 
Victoria-street, E.C., informs us that the Sturtevant Engineering 
Company, Limited, of 147, Queen Victoria-street, on January Ist, 
1906, handed over to it the entire control of the electrical side of 
its business. The Adams Manufacturing Company, Limited, 
which has been formed for the purpose, has extensive works at 
Bedford. Mr. A. H. Adams is a director of the Sturtevant Engi- 
neering Company, Limited, and this change has, we are informed, 
been found necessary owing to the increase of business in this 
department of the Sturtevant Company. 








CONTRACTS.—We are informed that Davidson and Co., Limited, 
of Belfast, have been awarded the contract for the supply 
of three 70in. Sirocco centrifugal fans for induced draught, in con- 
nection with the new boiler plant of the Carville power station 
extensions of the Newcastle-on-Tyne Electric Supply Company, 
Limited. Each of the fans will be direct-connected to an 
alternating-current motor, and will deal with 170,000 cubic feet of 
flue gases per minute.—Schofield, Sons and Co., Limited, 
of Leeds, have obtained Contract *‘ E” for the Easingwold sewerage 
and sewage disposal works, the contract price being £246 
9s. 2d.—Mellowes and Co., Limited, of Corporation-street, 
Sheffield, have recently been favoured with the order for glazing 
with their ‘‘ Eclipse” patent imperishable system the roofs of : 
Newcastle-under-Lyme Baths ; new sawmills, Malta ; Dixon’s new 
mills, Grimsby ; and extensions of works at Northern Co-operative, 
Limited, Aberdeen, and the Butterley Ironworks, Limited, 


Derby.—Bell’s Asbestos Company, Limited, informs us that it. 


has been awarded the contract for the supply to the British 
Admiralty of asbestos packings and millboard for the current 
year.—That the adoption of steam turbines in this country is 


| making satisfactory headway would seem to be borne out by the 
| orders which Messrs. Willans and Robinson, Limited, have in 
| hand. Whilst the first Willans turbine was not ordered till the 


beginning of 1904, after which drawings, patterns, &c., had to be 


| made, the end of 1905 found this firm with no less than 50,000 


kilowatts of turbines under construction in their shops and at 
work outside. The largest which has been built to order is for 
5000 kilowatts normal rating, which is the largest single-flow 
Parsons type turbine constructed in this country. In addition, 
there are in hand, or have already been sent to work, six 

kilowatt, seven 1500 kilowatt, and thirteen 1000 kilowatt 


turbines, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, ™.7. Mech. E. 





When an invention is communicated from abroad the nane and addvess of 


the Communicator ia printed in itatica, 

When the abvidgient is not illustrated the Specification ia without draw: ngs. 

Copies of Specifications may be obtained at the Patent-Oftice Sale Branch, 25, 
Svuthampton-buildinga, Chancery-lane, London, W.C., at 8d. each, 

The first date given ia the date af application ; the second date at the end of 
the abvidgment is the date af the advertisement of the acceptance of the complete 
speeifleation. 

Any person may on any of the grounds mentioned in the Acts, within tio 
months af the date given at the end of the abridgment, give notice at the 
Patent-Offce of opposition to te grant of a Patent. 





STEAM ENGINES AND BOILERS. 


3031. February 14th, 1905.—IMpROVEMENTS IN SUPERHEATERS 
FOR STEAM, Perey A. W. Parkyn and Albert Allen, of Daniel 
Adamson and Co., Dukinfield, Cheshire. 

The improved superheater is composed of two sets of curved 
tubes, each consisting of any desired number of tubes, which are 
placed in a convenient position near the back of the boiler in the 
flue; and for these two sets of tubes three headers only are 
employed, of approximately equal capacity, the middle header 
having an inverted cone section with flat sides, instead of employ- 
ing four headers of equal size, or three cylindrical headers of equal 
size. There are two figures. Fig. 1 is a sectional elevation of the 
flue at the back of the boiler; a designates the boiler; ) the flue 
at the back of the boiler ; ¢ the inlet pipe for the steam to be 
superheated ; d the outlet pipe for the superheated steam ; ¢ the 
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two sets! of curved or,loop tubes ; / the end or side headers ; and 
g the middle header. Each end header fis preferably of a dished 
form, with the small flat portion at the bottom, to which the 
straight portions of the tubes ¢ are secured, while the middle 
header g 1s in the form of an inverted cone, with two flat sides, 
into which the curved ends of both sets of tubes ¢ are secured. 
The steam to be superheated is conveyed from the boiler through 
the pipe ¢ into the first header f, from which the steam passes into 
the first set of tubes ¢, and through them to the second header 

i.., the middle header g—and from this header the steam passes 


into the second set of tubes ¢, and, after passing through them, | 


it enters the third header f, from which it is conveyed through the 

outlet pipe d to the engine, or wherever required. 

1905, 

3469. February 20 h, 1905.—-IMPROVEMENTS IN 
TO WATER-TUBE BOILERS, James M. McClellon, 
chusetts, USWA, 

This invention has for its object to provide a boiler which can be 
easily constructed, and which has great steaming capacity. The 
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boiler is formed with horizontal manifolds at each side, which are 
“upe posed one on the other, and thus form the side walls of the 
combustion chamber, and with vertical manifolds at the other 
sides or ends of the boiler. There are eight figures. Fig. 1 is a 
os elevation and part vertical section of the improved boiler. At 
Wo opposed sides of the boiler are horizontal manifolds 2 3 4, the 


December 13th, | 








| 
| manifolds at each side of the boiler preferably being arranged one 
| on the other so as to form the solid wall of the boiler. The mani- 
folds at each side of the boiler have communication with vertical 
| headers or feeders, which stand at the corner of the boiler, the 
headers at their upper ends communicating with horizontal headers 
| 6 extending across the ends of the boiler, and at their lower ends 
| with other horizontal headers 7, also extending across the end of 
| the boiler. Within the boiler are a plurality of crossed inclined 
water-tubes, which connect the manifolds at one side of the boiler 
: | to those at the other, and also connect certain of the manifolds to 
| the steam drum 8, which extends the full length of the boiler at 
| its upper end and has its flattened ends riveted and nippled to the 
| cross headers 6. The horizontal manifolds on each side of the 
boiler are arranged in three groups, those of the lower group being 
designated 2, those of the middle group being designated 3, and 
those of the upper group being designated 4. Part of the inclined 
water-tubes connect the lower group of manifolds 2 on each side of 
the boiler to the middle group of manifolds on the opposite side of 
| the boiler. This latter group of manifolds 3 on each side of the 
boiler is connected to the upper group of manifolds 4 on the 
| opposite side of the boiler by the other inclined tubes 10. The 
latter group of manifolds 4 on each side of the boiler are connected 
directly to the drum 8 by water-tubes 11. The manifolds compris- 
ing the upper group 4 are made round exteriorly, because the 
angles of the various tubes 11 vary somewhat. The water-tubes 
can be readily expanded into the manifolds 2 and 3 to make a tight 
joint, because the side of the manifolds into which the water-tubes 
are expanded stands at right angles to the water-tubes. At the 
ends of the boiler are vertical manifolds 23, preferably flat-sided, 
and nippled or otherwise, secured to the cross headers 6 and 7 at 
their upper and lower ends.— December 13th, 1905. 


INTERNAL COMBUSTION ENGINES. 


28,045. December 21st, 1904.—ImpRoOVEMENTS IN INTERNAL CoM- 
BUSTION ENGINES, Herbert Akroyd Stuart, Akroyd Buildings, 
Mellourne-yoad, Perth, Western Australia. 

This is an improvement in oil engines of the Hornsby type having 
an internal vaporiser. The object is to utilise the whole of the air 
drawn into the cylinder, or a large portion thereof, for purposes of 
combustion, so as to obtain a greater mean pressure and an increase 
of power. The oil, instead of being sprayed into one place, the 
vaporiser, is divided and delivered, one part to the vaporiser, and 
one to the cylinder, with a layer of air between. There are six 
figures. Fig. 2 is a longitudinal vertical section of the cylinder; a 
is the cylinder and /, the vaporiser, which are connected by a con- 
tracted neck ¢, the cylinder and the neck being water-jacketed. A 
pump of any desirable construction serves for drawing liquid hydro- 
carbon from a reservoir and delivering it through a pipe into the 
vaporiser ), Another pump, also drawing from the reservoir, 


NO 28,045. 























am, 
Fig.2 








delivers through the pipe 4 and the passage ¢ directly into the 
cylinder; j is a trunk piston, the inner end of which is advan- 
tageously recessed, as indicated at /, so as to provide a cavity into 
which the liquid hydrocarbon passing through the passage ¢ will 
enter in a liquid condition, the vaporisation taking place during 
the outward stroke, and possibly also during the compression 
stroke, the air admitted on the induction stroke following after the 
vapour formed, or being formed, and serving to isolate the same 
from the vapour formed in the vaporiser ). The piston j is pro- 
vided internally with webs j1, which extend across the same; /is 
the air admission valve, which is advantageously arranged, so that 
the air will enter through the neck ¢, and m is a box containing an 
exhaust valve x, as indicated in dotted lines. — December 13th, 1905. 


RAILWAYS AND TRAMWAYS. 


28,183. December 23rd, 1904.— IMPROVED MEANS FOR UsE IN 
OPERATING CONTINUOUS BRAKES BY A VACUUM OR COMPRESSED 
Atk, Harold Holecroft, jun., Parkdale, Wolverhampton. 

| The object of this invention is to provide means by which one 

| brake cylinder may be utilised either as a vacuum or pressure 

cylinder, according to which system is to be used, and also to pro- 





| 
N° 28,183. 
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vide a construction of valve by means of which the change from 
one system to the other may be automatically effected. There are 
eight figures. Fig. 6 is a sectional elevation on the valve centre. 
A converting valve B’ is employed, which consists of two pistons of 
different diameters C’ and D’, connected together and working 
respectively in cylindrical portions E’ and F’, the piston C’ being 
of larger diameter than the piston D’. The converting valve B’ is 
in communication with the top of the cylinder by a passage a’, 
with the bottom of the brake cylinder by a passage J’, and with 
the top of the cylinder also by the passage b’ and ball valve c’, 
with the compressed air train pipe H through the triple valve F by 
a passage d’, and with the vacuum train pipe bya passage f’. The 
converting valve is shown as having its parts in their vacuum 








positions. The piston D’ is formed hollow and has ports e formed 
therein in such positions that when the pistons C’ and D’ are in 
their inward or compressed air positions the ports ¢’ are just clear 
of the cylindrical portion F’, thus establishing communication 
between the passage d’ and the bottom of the brake cylinder 
through the passage J’. Assuming that the brakes have last been 
worked by vacuum, and it is desired to work them by compressed 
air, it is necessary to connect up the compressed air train pipe and 
charge the reservoirs in the usual manner. At the first application 
of the brakes, compressed air passes from the reservoir through 
the triple valve to the passage d’, and forces back the piston D’ 
and with it the piston C’, opening the ports 7’ and unseating the 
valve ¢, and at the same time closing the passage through the 
bush /. It is necessary that the passage through the bush 
shall be closed before the ports i’ open, as otherwise air would 
escape into the passage f’ and the vacuum train pipe, 
The compressed air passes from the passage d’ through 
the piston D’ and ports 7’ to the bottom of the brake cylinder, 
closing the ball valve «’ and forcing up the piston A, applying 
the brakes. The air displaced above the piston A passes by 
the passages a’ and f’ to the vacuum train pipe. The 
brakes are released in the usual manner, the piston C’ and D’ 
remaining in the same positions. If the pressure beneath the 
piston becomes too great, the diaphragm r is pressed away frow 
the piston C’, causing the valve ’ to close onits seat, 


ROAD MOTOR VEHICLES. 


27,031. December 12th, 1904.—AN ImpRovED PowER TRANS- 
MISSION AND VARIABLE SPEED GEAR FOR AUTOMOBILES AND 
THE LIKE, John B. King, 55, Connaught-avenue, Plymouth. 

This invention relates to power transmitting mechanism, more 
especially for automobiles and the like. The object of this inven- 
tion is to obviate shock in changing speed, and to provide for 
gradual change from one speed to another by operating the main 
shaft through differential gearing from independent engines running 
at different speeds so that the variation of transmission is obtained 
by varying the speed of one of the engines. Two engines are 
arranged side by side with the shafts, preferably in line. The 
engines run normally at different speeds, and the rear engine, in 
order to balance the fore engine, will run at one-third of the speed 
of the fore engine. There is one figure, a sectional plan. The 
rear engine shaft A is in line with the fore engine shaft B, and 
parallel thereto is arranged the main drive shaft C, which may 
extend to the rear axle of the automobile, or may itself form a part 
thereof. D and E are the crank chambers of the respective 
engines, and in the present instance there is shown, cast in one 
piece therewith, an intermediate chamber or gear box F. Fast on 

the rear engine shaft is the carrier G for the differential pinions J 

and K, which mesh with the differential pinion I, loose on the said 

shaft. Meshing also with the pinions J and K is the main drive 
pinion H of the fore engine. Koved or otherwise secured to the 
pinion I is the loose spur wheel L; a second spur wheel M having 


N° 27,031. 





the same number of teeth as the wheel L is keyed to the rear 
engine shaft, and the spur wheels M and L mesh with spur wheels 
N and O, both of the same size, and carried loose on the main 
drive shaft C. Fast on the shaft C is the carrier P for the differ- 
ential pinions Q and R, which mesh with pinions N? and O? fixed 
to the spur wheels N and O respectively. When the fore engine 
shaft rotates at three times the speed of the rear engine shaft the 
carrier G rotates with the rear engine shaft at the same speed, and 
the pinions J and K roll over the pinions H and I, the pinion I 
rotating in the reverse direction to the shafts A and B. ‘lhe spur 
wheel L, which is secured to the pinion I, is rotated in the revere 
direction to the engine shafts, and accordingly the spur wheel O is 
turned in the opposite direction, that is, in the same direction as 
the engine shafts, and carries therewith the pinion O', which 
rotates with the differential pinions Q and R. The rear engine 
shaft rotates the spur wheel M, and the loose spur wheel N and pinicn 
N? are accordingly rotated in the opposite direction to the engine 
shaft. As the pinions N! and O! thus rotate in the opposite 
direction the carrier P stands still. When the rear engine is 
accelerated the increased rotation of the spur wheel N and pinion 
N! causes the carrier P to rotate in the same direction as the pinion 
N!, and therewith rotates the main drive shaft. When the rear 
engine is retarded below the normal of one-third speed the main drive 
shaft is similarly rotated in the opposite direction. Although 
as described this is not very practical, with some modifications it 

might be made so.— December 13th, 1905. 
29,530. December 31st, 1904.—IMPROVEMENTS RELATING TO THE 
SPRINGS OF MoTOR CARS AND OTHER VEHICLES, Jasper A bats, 

10, Chappellanes, Madrid, Spain. 

This invention has for its object the provision of means for sup- 
porting the body of the vehicle in a more resilient manner than has 
heretofore been done. By this invention motor vehicles may be 
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driven over the roughest of roads with very little vibration, and 
mneumatic tyres may be dispensed with. There are four figures. 

ig. 1 illustrates the front or rear pair of wheels of a motor car to 
which the invention is applied. A drum A having side flanges C is 
secured near each end to the axle and free to turn thereon, or 
it may be similarly fitted to the hub of the adjacent wheel. 
The drums A are superimposed by wheels D having solid rubber 
or resilient tyres E. The wheels D are revolubly fitted to a 
shaft F which is clamped to the usual springs R by clips 2 and 
nuts 1; the clips having depending extensions 3 which have 
vertically slotted bearings 4. Road shocks are transmitted from 
the wheels, axle shaft, and wheels thereon to the resilient tyres of 
the wheels D, and small shocks are thereby absorbed, thus reliev- 
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ing the spring considerably. The springs can therefore be made 
stronger, and yet be sufficiently flexible to absorb sharp and 
excessive shock.— December 13¢h 1905. 


2642. February 9th, 1905.— IMPROVEMENTS IN CHANGE-SPEED 
GEARING PARTICULARLY APPLICABLE FOR USE ON MorTor 
VEHICLES AND THE LIKE, Perey W. Noble, Beech House, 
Dale-street, Leamington. 

This invention has for its object to facilitate changing of gear. 
The sliding wheels are all separate, and each is actuated by a 
separate slider, fork, or the like. These sliders or parts con- 
nected thereto are all arranged adjacent to one another, and are 
adapted to be engaged by some part of the gear-changing 
mechanism moving in one direction, and actuated by moving the 
same part in a different direction. Preferably one control lever or 
the like is used to bring the part into engagement with the required 
gear slider, and a second actually to slide any desired gear which 
always moves the same way for all gears. There are two figures. 
Fig. 1 is a section of part of the gear-box. The first motion shaft 
A, which is aoadieunay in cross section, carries free to slide on it 
gear wheels B B’. These are adapted to engage with gear wheels 
on the second motion shaft C, one of which is shown at D, by 
sliding. Each of the gear wheels B B’ on the first motion shaft is 
free, and each one has a slider fork such as E mounted upon a 
shaft free to slide in the gear-box. In the case of a three-speed 
gear-box, such as the one illustrated, there may be three of these 
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shafts arranged adjacent to each other and on the are of a circle 
struck from the pivot of an operating lever G. This sever has a 
transverse and a longitudinal pivot. The latter is on the bolt H 
and the former on the bolt H’. The end of the lever is provided 
with a ball G’ which is adapted to lie in open-sided boxes J fixed 
on the end of each of the shafts. In conjunction with the lever G 





there may be a spring such as a leaf spring K adapted always 

to bring the lever G into its vertical position. To lugs on the 

lever G are connected wires or the like coupled up to an indicator 

lever, say on the steering wheel. Between the indicator lever and | 
the lugs are arranged springs to make the connections extensible. | 
On the pivot H of the lever is fixed a bell crank to which is coupled | 
the main speed-changing lever. By the connections to the jugs 

the lever G can be moved on its transverse pivot H’ and by the 

lever can be moved on its longitudinal pivot H. In operation, | 
when it is desired to engage any particular gear wheel on the first 

motion shaft A with its corresponding wheel on the shaft C, the | 
lever G is moved across on its transverse pivot H’ to engage its | 
spherical end G’ with the box J on the shaft which carries the | 
slider C of that particular gear wheel. The main speed lever is | 
then operated, which through the bell crank moves the lever G on 

its longitudinal pivot H, and slides the desired gear wheel into 

mesh.— December 13th, 1905, 


WHEELS. 


4123. February 28th, 1905.—IMPROVEMENTS IN AND RELATING TO 
VEHICLE WHEELS, Stephen E. Alley and Daniel H. Simpson, 
Sentinel Works, Polmadie, Glasgow, N.B. | 

This invention relates to vehicle wheels, and more particularly | 
those used for heavy motor wagons and other road vehicles, with 
the object of readily compensating for the stretching of the outer | 
steel or metal tyres, or shrinkage of the wood felloe. There are 
five figures. Fig. 1 is a transverse section across the plane of the 
wheel. The wheel has a rigid metal centre 1, and the outer tread | 
surface 4 may be in the form of the usual hollow cylindrical tyre. | 


| 
| 











The metal centre ] has its outer rim 2 formed inthe shape of part 
of a cone, and has at the larger diameter of this cone a radial flange 


7. The felloe ring 3, formed in two or more segments, is formed 
cylindrical externally and internally as part of a cone to fit the 





periphery of the rim 2. The outer surface of the felloe ring 3 
bears on the tyre 4, and the inner conical surface of same on the 
outer conical-shaped part of the rim 2. Screwed bolts 6 passing 
through the radial flange 7 on the rim 2 of centre piece 1, and 
through the felloe ring 3 draw, when tightened up, the felloe ring 
3 up the cone, so compressing it against the tyre 4, and taking up | 
stretch in the tyre, or compensating for shrinkage of the wood | 
felloe segments.— December 13th, 1905. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


806,407. ExpansipL—E Wever, H. Farrington, Yorkers, N.Y.— | 
Filed December 9th, 1904, 
A coil of tapering wire surrounds a tapered screw bolt or lewis, | 


[806,407] 


By screwing in the bolt the wire coil is expanded, the angular | 
thread on the bolt further tends to tighten the wire in the hole. | 
There are five claims. 
806,720. VARIABLE-SPEED MULTIPLE-STAGE TURBINE, F’, 
hausen, Berlin, Germany.—Filed February 16th, 1905. 
This is a multiple-stage steam turbine for various speeds com- 
prising two or more groups of guiding devices for each stage, and 


Wind- 





| 

’ 

tofeach set of which groups steam can be separately admitted, the | 
discharge angle of the guiding devices of the first set being 


different from the corresponding angle of the guiding devices for | 

the other set or sets. There are five claims. 

806,820. ARMOUR-PIERCING PROJECTILE, J. F. Meigs and E. 
Gathmann, South Bethlehem, Pa., assignors to Bethlehem Steel 
Company, South Bethlehem, Pa., a corporation of Pennsylvania, | 


—Filed June 2rd, 1904. 


ait 


The invention consists in strengthening a shell with interior longi- 
tudinal ribs. There are four claims. 


807,010. WaASTE-GATE FOR Dams, 
Mass.- -Filed June 2ad, 1905. 

The principal claim is for a dam having a waste outlet, sur- 

rounded by a seat situated at the upstream side of the dam, a gate 





N. F. Ambursen, Newton, 


| 
j 
| 








| sets of stationary intermediate vane passages, the vane passages of 


held against said seat by the confined water, and gate-operating | 
mechanism placed underneath and protected «f the crest and | 
deck of the dam. One object is to prevent scour by directing the | 
water upwards as shown. There are five claims. | 


807,027. Sreet-mixinc Process, P. L. 7. Héroult, 
France.—Filed April 19th, 1905. . | 
The inventor patents in the treatment of steel, the process of | 
mixing the products from a number of converters which consists in | 
introducing them in a molten condition into a single receptacle, 


| 
Ia Praz, | 
| 


and maintaining the mass molten by heat from an electric current, 


(607,027. 


| the Vivid, all for charge and distribution of working 


ting the ingot to harden sufficiently to form a solid shell while the 
interior is still substantially fluid, removing the mould, and appiy- 


nig | i 


ing a cooling fluid to the shell of the ingot to cause it to contract 
upon the central portion so as to prevent the formation of piper, 


807,088. PLATE BENDING AND STRAIGHTENING MACHINE, A. (‘ 
Patrick, Johnstone, Scotland,—Filed February 1st, 1905, 

The single claim is for the combination with a plate-bending 

machine consisting of a set of three bending rollers of a supple- 


807,088) 


mental roller normally held in an inoperative position, guides for 
the supplemental roller, and means for moving it in guides to bring 
it in line with any one of the bending rollers to form a four-roller 
plate-straightening machine. 


807,407. CavuLkina Process, J. J. Tynan and H. C. Mostiller, 
Philadelphia, Pa., Ussiqnora, by mesne assignments, to Chicago 
Pneumatic Tool Company, Chicago, 1ll,, a corporation of New 
Jersey.— Filed February 5th, 1904. 

This is an application of the pneumatic riveter to the caulking of 


decks, The rope is supplied under tension, and the rotary caulking 
tool is struck by a pneumatic hammer. There are eight claims. 
807,542. Exastic FLurp TURBINE, C. (. Curtis, New York, NvY., 
assignor, by mesne assignments, to General Electric Company, a 
corporation of New York.—Filed May 12th, 1903. 
This invention applies to the curves imparted to turbine blades, 
Its nature will be gathered from the last of the seven claims. In 


| an elastic fluid turbine, the combination of two or more sets of 


movable vane passages, the vane passages of each of such sets 


| 
! 
ty 


having the same angle of entrance and discharge, and one or more 


each of such sets having a greater angle of entrance than of 
discharge, the angles of entrance and discharge in all the vane 
passages increasing progressively toward the exhaust, and the vane 
passages also increasing progressively in radial depth toward the 
exhaust. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 
Admiralty :— ‘ - 

Engineer Commanders.—C.. Laughton, to the Isis; A. Kerr, to 
the Pembroke, W. Lonnon, to the Victory, F. R. ——— - 
rties 0 


| E.R. ratings ; W. Whittingham, to the Argyll ; E. Cornish, to the 


| Europa; P. Bingham, to the Cressy ; 


. K. Herbert, to the 


| Fisgard, for service with Inspecting Captain of Mechanical Training 


istablishments ; B. J. Barnes, to the Jupiter. Sone 
Engineer Lieutenants.—H. Clift, to the Isis, on recommissioning ; 


| F. W. Marshall and F. W. Sparrow, to the Tenedos, and A. C. 


i 





removing portions only of the composite molten contents of the 
receptacle without entirely emptying it, and ively replenish 
ing the receptacle with fresh additions, whereby to secure 
uniformity of product. The process is carried on in a non- 
oxidising atmosphere, whereby desulphuration and conservation of 
the oxidisable additions are favoured. There are four claims. 





807,028. Process or OBTAINING SounD INcots, P. L. 7. Héroult, 
Ia Praz, France, assignor to Société Electro Metallurgique 
Frangaise, Froges, Istre, France.—Filed June 14th, 1905. 


The single claim is for running the metal into a mould, permit- | 


| Darley and R. H. Goodyear, to the Fisgard, for instruction of boy 
| artificers ; A. W. Littlewood and T. E. Hughes, to the Indus, for 
| instruction of mechanicians ; J. B. Pulliblank, to the Indus, for 
| charg: 


e of engineers’ stores ; H. 8. Morley, to the Venerable ; J. W. 
Hopkyns, to the Venus; F. Jarvis, to the Speedwell ; A. Saunders, 
to the President, for overseeing duty at the works of Messrs. 
Laing and Co.; E. F. Baker, to the Argyll; W. E. Longland, to 
the Europa, : 

Engineer Sub-Lieutenants.—J. P. Foster, to the Isis, on re-com- 
missioning ; W. A. Bury, to the Venerable. 








A sTaNDarD third rail or standard position for a third 
rail contact surface has been suggested by the New York Central 


| and Hudson River Railroad Company, which has initiated a move- 


ment to induce the railroads entering New York and Jersey City 
to decide upon a uniform standard for the position of the third 
rail, 
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SHEAR STRESS AND PERMANENT ANGULAR | 
STRAIN. 

By W. C, PoprLeweLt, M.Sc., A.M. Inst. C.E. 

2ECENT experiments upon the cutting action of turning 
tools, when operating upon steel, have yielded results in 
which the relation between the shearing stress in the 
material and the angular distortion which it causes is 
found to play an important part. There appears to be 
little available information on this point, and the present 
time therefore appears to be favourable for the publication 
of the following study. 

The results which are given here were arrived at some 
time ago by the writer from the results of a series of 
torsion experiments carried out by him in» conjunction 
with Mr. (now Dr.) I. G. Coker and published in 1895 in | 
the * Pree. Inst. C.E.,” vol. exxii. In this paper are 
described a series of expeiiments upon the torsional 
strength of solid and hollow shafts of cast iron, 
wrought iron and steel, and the results, so far as they 
relate to the elastic and ultimate strength properties of 
shafts, are discussed, but the actual figures for the read- 





Fig. I. 


ings are not given in detail, and no attempt .is there 
made to trace a relation between the shear stresses in 
the material and the permanent distortions produced. 
Working from these same results the writer has deduced 
the further figures which are given here. 

A similar method has been employed in connection 
with experiments upon the relation between direct stress 
and its permanent strain in metals by Dr. Stanton, the 
late Dr. Wilson and the present writer, and discussed in 
papers read before the Manchester Literary and Vhilo- | 
sophical Society. 

In carrying out the experiments described in the above 
paper, twisting moments were applied to the experimental 
shafts, and the angles of twist corresponding to these mo- 
ments, as well as the moments themselves, measured and 
recorded. These readings were carried from zero right up 
to the point of fracture. Before seeing how the angles of 
distrtion were obtained from the corresponding angles of 
twist, it will be necessary to look at the general conditions 
which obtain in a circular shaft subjected to twisting 
Inoments. 

In Fig. 1 is shown a short length of such a shaft. 
Here / is its length, A B is a line drawn upon its surface 
before any distortion has taken place, and O A is a radius of 
the shaft drawn from a centre O to a point on the surface 
A, also previous to the application of the torque. On the 
shaft being subjected to a torsional moment, the two 


SOL/D HOLLOW 





Fig.2 


circular sections shown will be rotated relatively to cne 
another, and the radius OA will be moved into a new 
position OC, and at the same time the line B A will be corre- 
spondingly deflected into a new position BC. The angle 
\OC has been called @ in circular measure, or @ in degrees; 
in the same way, ABC is B in circular measure and @ in 
degrees. The last angle is what is called here the “angle | 
of distortion” of the material on the surface of the shaft 
caused by the shearing stress there. 

Knowing the dimensions of the shaft and the angle of 
twist, it is easy to caleulate the corresponding value of 
the tangent of the angle of cistortion. Thus: 

AC 

AB 

This is true for strains both below and above the elastic 
limit stress ; but as the elastic strains are relatively very 
small, the angle of distortion 8 is sensibly equal, in 
circular measure, to its tangent, and the above becomes 


tan e = 


mk 2 
B= i 
The problem was to find a relation between the shear 
tress at the surface of the shaft at any time and the | 
angle of distortion it produced—that is to say, a. The 
method followed was this :— 

From the readings taken, during the experiments, of the 
twisting moments and their corresponding angles of twist, | 
the several angles a were found, by first calculating their 
tangents in the manner shown above and then ascertain- 
ing the angles corresponding to these tangents from a set 








|are easily distinguishable. The early portion has a 
| steeper gradient with little curvature. The second 


| relation existing between the twisted moment, T, and the 
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| the logarithmic plottings. . It will be seen that the 
resulting diagrams consist of bent straight lines, that is 
to say, the logarithmic graph for each experiment consists, 
TABLES OF TWISTING MOMENTS AND ANGLES OF DistorTioN, | not of one straight line, as might have been expected, 


of mathematical tables. The figures employed are given 
in the four following tables, and contain the results for 
































































































































TABLE I.—Fice Solid Wrought Iron Shafts. but of two consecutive straight lines, the second having 
| 
Twisting Angles of distortion (a), in degrees. Wrought Iron Solid 
moment, — | 5 
inch- ] 9 2 { } r 
pounds, 7 * } 
500 2.08 2-00 1-85 P4 , 4 
550 2-85 2-85 
600 4-06 5-83 3-83 3 
650 535 5-13 a 
700 6-7 6-37 6-35 A Sen 
750 8-37 7°93 J. 
£00 10-40 «10-17, «| «9-76 as ee Le 
85.0 12-53 12-25 
960 15-41 15-13 14-92 
950 19-20 17-88 _ 
1000 23-67 21-98 22-05 | 4 el 
1050 29.28 25-77 27-21 1200 
1100 35-58 32-21 
1150 42 49 32-15 39-23 v 
1200 51-20 17.08 16-50 S110 a 
1250 59.55 54-60 53-61 © 
1300 60-39 0.55 33-83 , 1000) 
£ 
ae 
TABLE Il.— Five Solid Wrought Tron Shafts, if 
: c ; pee eee oe S209 
Twisting Angles of distortion (a), in degrees. E 
moment, ———— - < ‘Seaman accent A Eee maa om 
inch- ‘ =? 
jounds . ' = - 10 4s 
schist S609 | 
500 1-81 1-23 1-91 = 
50 2-83 1-90 2-89 F500 ae Se EY Ee eT mr 
“yf 2 ‘ 2 ¢ J egrees. 
600 3°91 2-80 3-98 Angles of Distortion (a) 
650 5-35 3-90 »- 40 Fi 3 
6 “) 0° IU 2°40 g-3. 
700 7°40 537 7°07 
750 9.03 6-8] 9-15 
ouO — ip Hgts a less inclination than the first. For each case the part 
a — —- cone of the curve where the change in the inclination take 
070) 23.42 19.92 24.35 place is indicated by a small circle; the corresponding 
1000 30-63 26-07 30-03 point on the curve of T anda is indicated in the same 
1020 38-47 33-70 40-90 manner. 
1100 14-60 42-47 
1150 f 
Wrouglt Iren Hollow 
° a aed. 7 T 
TaBLe II].—Five Solid Mild Steel Shafts. 
ite panies ints ae = | 
Twisting Angles of distortion (a), in degrees. 
moment, ~, See ae ti ei! jaieeieene! 
ines 1] 12 13 iM 15 
pounds. 
550 3-30 3-00 3-10 3-20 - a - ana? ‘ous. 
600 1-30 3-80 4-00 3-50 3-75 | 
650 5-30 $-90 4-90 4-50 
700 6-50 5-90 6-10 5-53 5-95 Z 
750 7-80 7°25 7°35 7-15 13001 
800 9-60 8-90 8-90 8-43 8-90 
850 11-60 10-85 10-80 10-52 1200} | 
900 14-10 13-10 13-00 13-40 13-€0 Pe / 
050 16-95 15-65 15-75 15-52 | | 
1000 20-40 19-60 19-10 | 19-17 19-30 S100 
1050 24-75 22-65 22-80 22-56 . 
1100 29.25 28-10 28-10 27-53 28-00 ‘7009 
1150. 33-00 33-50 33-40 = | 
1200 11-70 39-15 39-15 39-11 40-25 Boo, | 
1250 17-35 15-60 45-70 45-26 | 
1300 52-60 52-40 52-60 52-26 53°75 w | 
1350 60-90 59-10 59-00 55-41 ™ | 
aad pate Naas Se ae E. | | 
p ie : Be [ T 
TaBLe LV.-—Five Hollow Mild Steel Shafts. > 
paint ciciontee ae | 
% | | 
Twisting Angles of distortion (a), in degrees. = | | | | 
— —————— % a a ES a =" yy go 2 . 50 " xjo 
inch- . - 8 9 9 ngies o istortion. (Q, 
pounds, 16 Mi ] If 20 Fig.4. 
500 1-90 1-25 1-30 . . : . ‘ 
a0 2.65 2.30 2.26 The logarithmic plottings yield two equations for each 
€00 3-65 3-10 3-18 shaft, one belonging to the lower or earlier portion of the 
650 1-70 4-20 4-24 graph and the second to the latter part. These equations 
700 6-00 5-40 5-36 take the same form as those which express the relation 
750 5-90 6-85 7-60 | 
80 9.40 8-70 8-45 
850 11-50 11-00 11-12 Mild Stee! _ Solid. 
900 13-90 14-60 13-70 13-50 ‘a - 
950 17-10 17-90 17-30 17-42 | | 
1 00 21-00 22-25 21-31 21-40 iS 
1050 A 27-25 26-75 27-15 | | 
1100 34-10 32.80 32-30 | | 
1150 39-95 39-60 41-30 
1200 5A BS 48-30 49.30 
1250 58-00 56-40 58-10 59-12 








twenty shafts in all, namely, five each of wrought iron 
solid, wrought iron hollow, mild steel solid, and mild steel 
hollow. Besides giving these values in tabular form they 
are shown graphically in the diagrams on Figs. 3, 4, 5, 
and 6. These all represent twisting moments plotted 
vertically, and their corresponding angles of distortion as 
calculated plotted horizontally, commencing in each case 
at a point well above the yield point stress of the material. | 
It will be seen that the curves bear a general resemblance 

to each other, each one consisting of two portions which 


, 


= 





Pounds 
§ 


= 


lInch- 





8 





part has also little curvature, but its general direction 





. . . . . “4 
follows a line whose inclination is less steep than that of = 
the former portion. These two portions are joined by a = 
connecting curve of much sharper curvature. = 


Next, in order to. find out the precise nature of the 











eit 


corresponding angle of distortion, a, as exhibited in a more | Degress 
general way by these curves, the writer took the common | Oe te Se En 
logarithms of the twisting moments and those of the nas — (a) 
angles of distortion, and plotted one of these against the eis 
other, with the results shown in Figs. 7, 8,9, and 10. It, ; 
has been pointed out that there is a change in direction | between linear stzccs and its permanent strain. They 
of the plotted curves of T and a at some point or locality | are— ‘ 
near the middle of the linc. Log. T = A + m. log. a for the lower part, 

This fact is confirmed in a much more striking way in| and Log. T = B + 7. log. a for the upper portion 
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Taking the logs. of both sides, the equations become— 
Aa, 
and T=B.a*, 

In these equations the four constants A, B, m, and n 
. depend upon the material and upon the relation which 
exists between the stress and the twisting moment on the 
shaft. Of these m and nm are obtained from the slopes of 
the logarithmic graphs, and represent the tangent of the 
angle which these lines make with the line of zero log. T. 
The letters A and m have been used for that portion of 


Mild Steel Hollow 


or 


19 
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40 =20 30 40 50 60Degrees. 
Angles of Distortion. (oy 
Fig .6. 









































the graph relating to the earlier part of the plastic 
stage, and B and n for the later part, which is the one 
immediately preceding fracture of the specimen. 

By finding the slopes of the lines from the diagrams 
and calculating the values of the second constants A and 
B, values for all the constants belonging to the shafts 
experimented upon were obtained, and are given in the 
following tables :— 


TABLE V.—Five Solid Wrought Tron Shafts. 


Diameter, 0-469in.; length, Sin. 





Number Lower part. Upper part. 





oO 
shaft. n. 








0 

0-2 
0-2¢ 
0-¢ 5 
0 

0 





Mean values 


| 
= 
| 
| 
| 
| 
| 
| 





TaBLeE VI.—Five Hollow Wrought Iron Shafts. 
External diameter, 0-498in.; inside diameter, 0-315in.; length, Sin. 





Number Lower part. Upper port. 


B. 


479 








Mean values} 





The next set of figures relate to similar shafts of mild 
steel :-— ; 
TaBLE VII.—-Five Solid Shafts of Mild Steel, 

Diameter, 0-473in.; length, 5in. 


Sa ames | 


Number 
of = 
shaft. a 


Lower part. Upper part. 





] 
1 
13 
] “4 
1 34 


Mean values 0-356 


TaBLe VIL.—Sire Hollow Mild Steel Shafts. 


External diameter, 0-500in.; inside diameter, 0-3l4in.; length, Sin. 





Number Upper part. 
of 
shafts. 


Lower part. 
= 


436 
412 
434 
414 
426 


i 











0-285 


Mean values )-231 


The mean values of the above results, which are given 
above for each individual shaft, are summarised below :— 


TaBLE IX.—Summary of Mean Values of the above. 





| Lower part. 


|- 
| R. A. | 
4038) 0-254 
0-217 


Upper part. 





Mm 





451 
486 


403 
446 


0-296 


Wrought iron, solid... 
0-250 


Wrought iron, hollow 





} 
| 0-259 
0-231 


Mild steel, solid 
Mild steel, hollow 


465 
190 


368 
424 


| 


| 
0-356 | 
0-285 | 
} 








The above results give the relation existing between 
T and a, and so far this relation only has been considered. | 
But the twisting moment bears some relation to the | 
maximum shear stress occurring at the surface of the 
shaft, when the diameter, or diameters, are known. 

It is well known that during the elastic stage in the 
life of a shaft tested to destruction, before any permanent 
yielding has taken place, the shear stress at any point in 


Wrougth Iron Solid. 
i 





2.2, 
JS 


distance x from the centre, and having a width x. If the 
stress f, on this ring is constant, the total tangential force 
on the ring is f;.2.7.a.82, and its moment about the 
centre is f;.2.7.a?.8a. Integrating this between the 
limits « = 7, and x = r, the total moment of resistance 
of that portion of the section between rp and r is T, = 
3. Jy. (1? — ro). 


3 


At the same time the moment of resistance of that 


Mild Steel Solid 
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Logs. of Twisting Moments. 














ra 08 7 HA 
Logs of Angies of Distortion, 
Fig.7. 


the material is proportional to the distance of this point 
from the axis of the shaft. The twisting moment—T— 
on the bar is equal to the summation of the moments of 
the tangential forces on all the elemental rings which go 
to make up the total area of the section; that is— 


T= 5 aS +, 


where r is the external radius and f the maximum shear 
stress at that radius. 

But when the limit of elasticity has been passed this 
relation no longer holds. The stress then ceases to be pro- 
portional to its distance from the axis and follows some 
law which is not at the present time perfectly understood, 


Wrought !ron Hollow 


| | 
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Logs of Twisting Moments. 
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Logs of es of Distortion 
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though something of what may be expected to be taking 
place it is not difficult to see. As within the limit the 
stress is proportional to the radius, it follows that the 
maximum stress must be on the outside surface, and, con- 
sequently, the elastic limit must be reached and passed in 
the first place in a thin layer on the surface of the bar. 

What takes place is indicated on Fig. 11. The elastic 
limit of the material under shear stress is reached and 
passed in a layer on the surface of the shaft, and the 
thickness of this layer increases as the twisting moment 
becomes greater. In the figure 7 is the outer radius of 
the shaft and ro the radius of the circle within which the 
material still remains elastic. On the annular surface 
between 7, and r the material has become partially or 
wholly plastic. If the condition here were one of perfect 
plasticity, the stress would be uniform for all parts of the 
annular surface. 


Consider a thin ring on the section of the shaft at a , 





| still elastic, must be T, = 
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Logs of Angles of Distortion. 
Fig.9. 


| portion of the section nearer the centre than r,, which s 


7 . _ ° 
5 harlot being the stress at 


r,, the surface of demarkation between the elastic and 
plastic parts of the material; in other words, the radius 


| where the stress is that of the elastic limit in shear. 
| Bevond r, and between that and the external radius r the 
| stress is uniform and equal to f). 
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| Then the total moment of resistance of the section 
| made up of these two concentric parts will be 

al Ty. + T;. 

2 


— 6 ofr Om te” 
3 
ry 4. G, where ¢ is the 


But it is also known that T, x . 


angle of twist in circular measure per unit length of the 


Fig. A. 


shaft, and G is the shear modulus for the material in 
question. So the above may now be written— 


pwsef tees font} 


This latter expression is arrived at by St. Venant to 
represent the moment of résistance of a shaft under 
a torsional moment in which a portion of the material has 
been stressed beyond the yielding point while the remainder 
is left still elastic. 

It will be seen that St. Venant assumes the material to 











Jan. 19, 1906 


THE ENGINEER 

















be perfectly elastic within 74, and to be quite plastic 
from 7% to 7. The former of these assumptions is a 
fair one to make, but it is doubtful whether it is quite 
yeasonable to assume that the stress ontside the elastic 
yegion is perfectly uniform as far as the outside surface. 
It would seem more probable that for some time 
after the elastic limit has been passed at the surface of 
the shaft there is a zone of material in which the law of 
variation of stress lies somewhere between f o< 1 and 
‘= constant. As the shaft is twisted further and further, 
‘there will come a time when there is practically no elastic 
portion left, and the whole section will be more or less 
plastic. Perfect plasticity will be attained first at the 
surface, and will gradually penetrate inwards as the twist- 
ing moment is increased and the shaft becomes more 
strained. 

The information to be gained from the above is not 
sufficiently complete to establish a general law which will 
express the relation of stress to strain, and the variation 
of the stress at different points in the section for the 
loading beyond the elastic limit, but itis possible to arrive 
at the following distinct conclusions :- 

1. There appear to be three stages or periods in the 
life of a shaft when tested to destruction which are 
clearly distinguishable. These are, the elastic stage 


before any permanent yielding takes place ; what may be | 
called the semi-plastic stage ; and, lastly, the plastic stage, | 


which occurs immediately before fracture. 

It is well known that during the earliest stage the ma- 
terial remains elastic so far that the angular strain is pro- 
portional to the stress. The logarithmic plotting of shear 


stress and angular strain during this period would lead to | 
This | 


line inclined to the zero line at an angle of 45 deg. 
is shown on Fig. 12, and is there followed by the two 
other logarithmic lines already given. 


2. The change from the first to the second stage is not | 
When this change is | 


sudden, but takes place gradually. 
complete the whole section of the metal may be supposed 
to have been stressed beyond its elastic limit though not 
yet perfectly plastic. 

3. During the second stage the index for the angular 














Ae I] > 
| 
d 
Btic Limit 
© 





| 
| | 
i 


Change Point 





Fracture 











Fig.12. 


strain, from being unity in the elastic stage, is decreased 
to a value which varies from 0°25 to 0°35. 

1. During the third and last stage the index, as seen 
from the diagrams on Figs. 7, 8, 9, 10, is again smaller 
than in stage 2, being from 0°217 to 0-259. 

5. It is very probable that at the end of the third stage, 
when fracture takes place, the shear stress in the metal 
is sensibly uniform at all parts of the section. This is 
shown to be the case by calculating the ultimate stress 
from the formulas which are deduced on the assumption 
that the stress is uniform, and comparing these calculated 
stresses with the stresses obtained from direct shearing 
tests on the same material. These values are seen to 
agree very nearly. The figures are as follow. They are 
taken from the above-mentioned paper by Dr. Coker and 
the writer. 
Kind 
of shaft. 


Direct shear 
stress, 
per sq. in. 


Calculated stress, 
Ib. per sq. in. 


| Ib. 





Wrought iron, solid 48,509 
” hol'ow 45,609 
eee TRE ERR GEES 2 RE Ae 
| 
Mild steel, solid 48,900 00,200 
hollow 51,800 50,200 


6. The change from the second to the third stage is not 
ubrupt, but takes place gradually. That this is the case 
Is — on inspecting the curved diagrams on Figs. 38, 4, 5 
and 6, 

7. The change from semi-plasticity to plasticity takes 
place when the material has been distorted through an 
‘ingle of about 11 or 12 deg. This is practically the same 
for the wrought iron and for the steel. 

8. As the logarithmic plotting gives a continuous 
straight line from this “change point” to the end of the 
loading, it may be assumed that the condition of the 
tnaterial as regards variation of stress is the same 
throughout the third stage. 

9. On the assumption that the shear stress is constant 
luring the third and last stage of a torsion experiment, 
the following equations, giving a relation between f and a, 
are obtained :-— ; 


Wrought iron;. solid, f= 16,700 a® 2. 
Wrought iron, hollow, f = 20,000 a9 *217.. 
Mild steel, solid, F = 17,200 0°29. 
Mild steel, hollow, f = 20,200 #°231. 





ting action of turning tools.—In a paper read before 
the Royal Society in 1881, Mr. A. Mallock discusses, 
among other things, the nature of the action which takes 
place when a turning or other similar tool removes 
material from the piece which is being operated upon. 
What Mr. Mallock there describes may be briefly summed 
up as follows :— 

In Fig. 18 a section of the work is shown on a plane at 
right angles to the surface from which the material has 
been removed. The edge view of this plane is EA. DC 
is the top of the untouched material, which afterwards is 
removed to the depth of C A,and E DC A becomes a 
shaving. The point of the tool is shown in section, and 
the direction of its motion is shown by an arrow. What 
appears to happen is that first the point of the tool is 
pushed forward into the metal in the direction EA. The 
effect of this penetration of the point of the tool into the 
material at E is to push E D upwards in the direction of 
D, with the result that a strip of material ELM D 
becomes distorted so that a rectangle V W X Y, marked 
on the surface of the material, would be distorted into the 
dotted figure TUX Y. Here the angle of distortion 
corresponding to the one already mentioned in connec- 








Fig.13. 


tion with the torsion results will be VYT or WX U. 
When this tool is pushed further into the material the 
angle of distortion gets bigger, until a point is reached 
when a maximum angle of distortion is reached and the 
shaving E D M L is severed from the mass by shear 
taking place along the plane LM. This shaving on being 
removed in this way either drops away alone, or, more 
usually, it partly adheres to the previous slice. The 
usual form of shaving as it leaves the tool is shown on 
the figureas EDON. It consists of a series of parallel 
slices, each one being successively partially sheared along 
the parallel lines, there being sufficient. adhesion between 
the slices to allow them to come away from the work as 
one continuous shaving. The thickness of the slices 
apparently depends on the character of the material 
operated upon, the angle of the tool and the depth of the 
cut. The fact of a slice beginning to shear at the point 
E depends upon the ultimate angle of distortion for the 
material in question. 

The final angles of distortion as obtained from the above 
experiments are summarised below :— 


Final Angles of Distortion. 














a Wrought | Wrought Mild steel, Mild steel, 
Material. : as ft ; 

iron, solid. aia solid. hollow. 
44-60 | 60-S0 56-50 
Angles of dis- | 42-47 59-10 58-00 
tortion - 40-90 59-00 56-40 
Degrees | 50-92 58-10 
47 -62 59-12 
Means 61-70 45-20 57-63 57 -62 








In taking out the means, all the values obtained have 
been included, but it must be pointed out here that the 
results for the hollow wrought iron shafts are unreliable 
from the point of view of the final angles of distortion, as 
they all took a spiral form before fracture, and in this way 
the conditions were changed. 





NEW COMPOUND LOCOMOTIVE ON THE GREAT 
CENTRAL RAILWAY. 
By CHARLES Rovs-MARTEN. 

In previous artic'es on the engines of the Great Central 
Railway and their performances in actual service I have 
had occasion to refer with some prominence to the very 
fine types introduced by Mr. J. G. Robinson, who for some 
years past has ruled so ably at Gorton as chief mechanical 
engineer of that line. I have now to notice an important 
novelty which he has just introduced. 

It may be remembered that almost immediately after 
his advent Mr. Robinson brought out a new and highly- 
efficient class of four-coupled eight-wheeler. These 
engines, which were numbered 1013 onward, have become 
known as the “Sir Alexander” class, that name having 
been given to one of their number. They were fully 
described and illustrated in THe Enerneer of July 4th, 
1902. Subsequently a later batch came out numbered 
“104” onward, taking the place of the old 7ft. 6in. single- 
wheelers built in 1883 by the late Mr. Charles Sacré. 
| Shortly after the first set of the “Sir Alexanders” 
appeared, Mr. Robinson brought out the first of his ten- 
wheeled type, to which he gave 6ft. wheels six-coupled 
and a leading four-wheeled bogie. These engines were 
not originally intended for express duty, although that 
has often been erroneously stated, but rather as an im- 
provement on the enlarged type of mixed traffic locomo- 
tives, especially suitable for heavy excursion passenger 
trains and for express goods work, although in case of 
need they can run fast expresses quite catisfactorily. 
Later, Mr. Robinson, who had been closely watching the 
rapid multiplication of the “ Atlantic” and six-coupled 
bogie types for express service, adopted a course which 


Influence of the final angle of distortion on the cut- 


| very important and, indeed, vital respects. 


| might more often be followed with manifest advantage. | 





‘at 50 1b. per square inch. 


He resolved to construct two of each of these types, all 
four engines being precisely identical, excepting (1) that 
two had four-coupled 6ft. 9in. wheels and a small pair of 
trailing carrying wheels, while the other two had six- 
coupled 6ft. 9in. wheels; (2) that one six-coupled and one 
four-coupled had cylinders 19}:n. in diameter, the other 
one in each class had 19in. cylinders. In this way a 
valuable standard of comparison was instituted, with 
results to which I hope to refer on another occasion. But 
in giving out an order for a new batch of the 4-4-2 or 
“ Atlantic’ design, Mr. Robinson resolved to take this 
opportunity of. making another very useful comparative 
test. He so planned the new “ Atlantics ” that, without 
materially disturbing the general arrangement of the 
design, two of them could be fitted as three-cylinder com- 
pounds, while if the compounding proved in practice to be 
“a game worth the candle,” all the other “ Atlantics ” 
could, with a minimum of cost and inconvenience, be con- 
verted into compounds, while, on the other hand, if com- 
pounding on this system were not deemed worth per- 
petuating, conversion into the single expansion type 
would similarly be feasible at a small cost. 

In order to make the matter perfectly clear, I may 
perhaps be permitted to quote from a letter which I 
received from Mr. Robinson himself on this subject. In 
this letter he says, ‘‘ Of course, the superior value of com- 
pound engines has not by any means been conclusively 
established, and my object, therefore, has been to take 
advantage of the latest ideas and experience, and at the 
same time not to go to the length of building an engine 
which must for all time remain a compound, even though 
not successful, or be sent to scrap; and I am in the 
unique position of having an engine which can readily 
be converted into an ordinary ‘Atlantic,’ if I find com- 
pounding does not realise expectations ; and, on the other 
hand, if the experiment succeeds—and I see no reason 
why it should not—I can at a minimum of cost convert our 
existing ‘Atlantics’ into three-cylinder balanced com- 
pounds. I would further mention that, so far as I am 
aware, this is the first time that the three-cylinder 
arrangement—one high-pressure cylinder inside, and two 
low-pressure cylinders outside—has been used to drive 
on two axles. The balancing of the revolving and the 
reciprocating weights is divided to the best advantage in 
the coupled wheels. The valve arrangements are con- 
structed on Smith’s system. On the opening of the 
regulator, when working ‘compound,’ steam is admitted 
to the high-pressure as well as low-pressure cylinders, 
that to the high-pressure cylinder going direct from the 
boiler, and to the low-pressure from the boiler through a 
reducing valve, the spring of which is set to pass steam 
After the first exhaust from 
the high-pressure cylinder, the steam admitted from the 
boiler is cut off by that from the high-pressure, and the 
valve closes. When working semi-compound, if the 
initial pressure is, say, 2C0 Ib. per square inch, the driver, 
by turning a small hand-wheel in his cab, can compress 
the spring in the controlling valve, and the pressure in 
the low-pressure steam chest may be increased to any- 
thing between 50 1b. and 150 Ib., as required.” 

From this very clear explanation by the designer jim- 
self of these new engines, it will be seen that the plan 
adopted by Mr. Robinson resembles in many respects 
that pursued in the case of the North-Eastern engine, 
No. 1619, as rebuilt on the Smith system, and also in 
No. 2631, &c., on the Midland Railway. But the new 
Great Centrals, in addition to the great advantage of easy 
and inexpensive convertibility, possess what I have 
always ventured to maintain is a further important 
advantage, that of driving different pairs of wheels 
with the high-pressure and low-pressure cylinders 
respectively. Iam well aware of all that can be urged 
in favour of the opposite plan, but those arguments have 
never seemed to me convincing, whereas the superiority 
of the separate axles method has been conclusively demor- 
strated in numerous ways, notably in the case of the 
de Glehn compounds, of which there are now nearly 3000 
running on the European continent with entire success. 
I am aware that Mr. Robinson considers that the superior 
value of compound engines has not by any means been 
conclusively established, and qualifying this by applying 
the observation to three-cylinder and two-cylinder com- 
pounds, I am quite in agreement with him; but there can, 
I think, be no reasonable doubt that the four-cylinder 
method as employed in the de Glehn engines has .con- 
clusively established its claim to be considered a success, 
as displayed by very large practical experience. On the 
other hand, the three-eylinder plan is undoubtedly and 
admittedly still on its trial. As used by Mr. F. W. Webb in 
a hundred express passenger engines which he constructed 
for the London and North-Western line, after twenty 
years’ experience, it has undergone decisive condemna- 
tion, mainly on the score of its untrustworthiness. But 
this untrustworthiness, be it remembered, is not a neces; 
sary feature of the three-cylinder plan, but only of that 
particular mode of its application. The London and 
North-Western three-cylinder compounds were con- 
structed to work as two quasi independent engines, and 
were so built that their wheels could not be coupled save 
at prohibitive cost, even if the necessity had been clearly 
demonstrated that the high and low-pressure engines 
should work synchronously. The result is to be seen in 
the fact that seventy-two of these engines, some of which 
have not yet seen twenty years’ service, have already 
been broken up by the present chief mechanical engineer 
at Crewe (Mr. G. Whale), and the other twenty-eight 
will follow them to the scrap heap as they next need 
heavy repairs, while the goods engines built on the same 
system are being steadily converted into non-compounds. 

On the Midland and North-Eastern Railways, however, 
the six three-cylinder compound engines already at work 
have given most excellent results, as I have had the 
pleasure of showing more than once in the columns of 
THe Eneineer. It must be borne in mind that they 
differ from the London and North-Western plan in two 
One of these 
is in having their driving wheels coupled to a second pair 
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of wheels. The other difference is that, instead of having 
two high-pressure cylinders placed outside the frames and 
one low-pressure cvlinder placed inside, they have one 
high-pressure cylinder inside the frames and two low- 
pressure cylinders outside. This, too, is the arrangement 
adopted by Mr. Robinson in his new Great Central com- 
pounds, and judging from the experience of No. 1619 on 
the North-Eastern and of Nos. 2631-2635 on the Midland, 
this mode of arrangement appears to work very favour- 
ably. Many reasons might be adduced for and against 
either alternative method. The advantages seem to be 
fairly balanced, but the results, so far as these can be 
judged at present, go distinctly in favour of the plan 
under notice. At the same time, it would not be scienti- 
fically warrantable to contend that the gocd results 
obtained in the one instance are due to this method. 
Probably we shall never now know what Mr. Webb’s 
Teutonic class could and would have done had 
their driving wheels been coupled. It is, at least, 
undeniable that, at all events, several out of the total ten 
performed at times work so good as to be distinctly remark- 
able. The case of the well-known Jeanie Deans, which 
so long ran between Euston and Crewe in the Anglo- 
Scottish Express service, must still be fresh in everyone's 
memory; while several of the more numerous class 
which differed from the Teutonic set only in having 6ft. 
instead of 7ft. driving wheels, often did much good 
service; but the record of all the five classes of Webb 
three-cylinder compounds was too often marred by failure 
of one sort or another, particularly in starting, although 
it might have been supposed 4 priori that two high- 
pressure cylinders would give a better starting impetus 
than would a single one of identical cubic dimensions. 
However, all engineering theories must ultimately be 
tried by the crucial test of experience, and, tried by that 
test, the three-cylinder Smith compounds with single high- 
pressure cylinders, built by Mr. Wilson Worsdell for the 
North-Eastern, and by Mr. 8. VW. Johnson for the Midland 
line, must undoubtedly be pronounced successful—at any 
rate, so far as concerns their performances in actual ser- 
vice. As regards their cost alike of construction and in 
working expenses—including fuel and lubricants—and in 
repairs, &c., I have not as yet before me sufficient authentic 
data upon which to base any conclusive opinion. For the 
present itis sufficient to say that Mr. Robinson's new engines 
are constructed on the sole system of compounding of 
British origin that has as yet proved an entire success, and 
that’ by his special mode of treatment he has provided 
the new engines with better opportunities of proving them- 
selves efficient than are possessed by the earlier locomo- 
tives of the three-cylinder type. 

The pioneer engine of this new type, No. 258—illus- 
trated above—has a boiler dft. in diameter and 
15ft. 4gin. in length between tube-plates ; the tubes are 
221 in number, and have an outside diameter of 2in. ; this 
gives a heating surface of 1778 square feet, to which must 
be added 153 square feet in the fire-box, making a total of 
1931 square feet. The fire-box is constructed of copper, 
and is 7ft. 9}in. in length, 3ft. 44in. wide, and 6ft. 7Zin. 
deep. The grate area is 26 square feet. The one high- 
pressure cylinder, placed inside, is 19in. in diameter; the 
two low-pressure cylinders placed outside have a diameter 
of 2lin.; the piston stroke in each case is 26in. in length. 
A piston valve is supplied to the high-pressure cylinder, 
balanced slide valves to the low-pressure cylinders. The 
high-pressure cylinder drives the leading pair of coupled 
wheels, the low-pressure cylinders drive the rear pair. 
Thus there is satisfactory balancing obtained of the 
revolving and reciprocating parts. The four-coupled 
wheels are 6ft. Yin. in diameter, the four bogie wheels 
8ft. 6in., the single pair, of trailing wheels 4ft. 3in. The 
driving wheel base is 7ft. 3in. The total weight of the 
engine in working order is 71 tons, exclusive, of course, of 
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the tender. Of this total, the four-coupled driving wheels 
carry 37 tons, the other 34 tons being equally divided 
between the bogie and the trailing wheels. The tender, 
which weighs 42 tons loaded, has a water capacity of 
4000 gallons. The working steam pressure is 200 lb. per 
square inch. 

The new compound “ Atlanties ” will be employed on 
the fastest express services of the Great Central Railway, 
taking their turn with the more numerous non-compound 
* Atlantics,” and also with the two 6ft. 9in. six-coupled 
bogie express engines. A comparison of the results 
obtained cannot fail to be of exceptional interest and 
value. On no other railway, so far as I am aware, has an 
experiment of this kind been carried out with such abso- 
lute thoroughness. For it will be observed that while 
Mr. Robinson has adopted for his standard express type 
the *“ Atlantic’’ with four-coupled 6ft. 9in. wheels and 
outside cylinders, he has also built four other engines 
which in almost every respect are identical with these, 
two differing solely in having a third pair of 6ft. Qin. 
coupled wheels in the place of the small carrying wheels, 
and the other two in being experimentally compounded ; 
while, also, the difference in value between cylinders 19in. 
and 194in. bore is being experimentally tested in the case 
of non-compound engines. It hardly needs pointing out 
that if the large boilers which he employs uniformly in all 
these cases prove equal to supplying with live steam the 
19in. or 194in. cylinders of the single expansion engines, 
they ought to possess a very valuable margin of power 
when the steam is economised by means of com- 
pounding. It remains to be seen what will be the extent 
and practical worth of the advantages accruing from the 
respective methods. But whatever the outcome, it cannot 
fail to be highly instructive, as well as most interesting. 

I am indebted to the courtesy of Mr. Robinson for the 
illustration and dimensions given with this article, and I 
hope later to be able to record my own practical expe- 
riences and observations of the work actually performed 
by these new locomotives—which, it may be observed in 
passing, have the esthetic advantage of an exceedingly 
handsome exterior. 


RECENT IMPROVEMENTS IN PILES. 
No. I. 

In this paper it is proposed to show what is being done 
by means of concrete, and steel and concrete, to supersede 
the old wooden piles, great difficulty now being expe- 
rienced in obtaining, ata reasonable price, timber of the 
sizes which were so readily to be got some years back. 

The rams used for driving piles of concrete vary 
in weight from 2 ewt. to 50 cewt., a heavy ram with a 
shoit fall being found in practice to be superior to a 
light weight with a long fall, the tendency of the latter 
being to shiver the pile, and not force it downwards. A 
timber dolly is usually interposed between the head of 
the pile and the ram, and metal caps—see Fig. 1—filled 
with sawdust or sand are sometimes fitted to the pile 
head during driving. 

Concrete and ferrc-concrete piles have a number of 
advantages. They are fire resisting, do not suffer from 
rot, can be readily made any size, and in the case of sea 
work are not affected by the attacks of that great enemy 
of wood piles, teredo navalis. There is no oxidisation to 
be feared, as in the case of steel piles. The most impor- 
tant advantage is. perhaps, their durability when properly 
constructed, as they last equally well in dry and wet soils, 
whereas timber piles require to be constantly submerged 
for their preservation. They can be lengthened, shortened, 
and jointed, and there are virtually no maintenance 
expenses, as is the case with wood and steel piles. 
Mr. A. R. Galbraith, A.M. Inst. C.E., states that in strata 
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where a wooden pile 20ft. long, 12}in. diameter at 
top, and 10in. at the bottom, will carry 17,000 Ib., a con- 
crete pile, 20in. at the top and 6in. at the bottom, will 
carry 65,000 lb., or about one and a-half times as much, 
area for area. 

Concrete pile construction.—Conerete piles are con- 
structed in two ways. First, where a special metal 
shell is driven into the ground and the concrete after- 
wards admitted through its interior, the shell either 
remaining or being gradually withdrawn as tlie concrete 
is filled in. Another way is to bore a hole as in well- 
sinking, and fill in with liquid concrete. Strass’s pile 
is on the first-mentioned principle. The hole is first 
bored and temporarily lined by the insertion of a metal 
tube. The concrete is then introduced through the tube, 
and rammed in layers of about Ift., the pipe being raised 
a short distance; this ramming causes the concrete to 
fill the hole, the tube being gradually raised, and the con- 
crete filled in till the pile is completed. Shuman’s pile 
(U.S.A.) consists of a driving tube having a concrete 
shoe of larger diameter than the tube, to prevent ex- 
cessive friction against the tube sides during driving. The 
tube is gradually withdrawn while the concrete is being 
filled in again, the shoe being left behind. The Simplex 
pile described later is also on this principle. 

In the second type, piles in reinforced concrete are 
moulded in horizontal or vertical moulds, and when set 
hard are driven in the same way as wood piles. Strong tim- 
ber moulds are constructed of the length, size, and shape of 
the proposed pile, one side being left open and gradually 
closed as the concrete is filled in. In vertically moulded 
piles the reinforcement is placed in its correct vertical 
and lateral alignment, the lower ends of the bars being 
bent inwards towards the metal shoe when such is used, 
or to form the shoe; the metal shoe being firmly attached 
to the pile concrete by bent wrought iron straps, as shown 
in Fig. 2, the ends of the straps being turned inwards for 
this purpose. The connecting pieces and stirrups are 
dropped over the top and fixed in their places opposite 
gauge marks on the edge of the mould, the distance apart 
of these connectors varying from 2in. at the top and 
bottom to 10in. or so at the centre. The faces of the 
mould having been previously well soaped or whitewashed 
to prevent the cement sticking to its sides, the concrete 
is filled in—a bucketful at a time—and well rammed 
around the reinforcement, the open side being closed as 
the filling proceeds by means of battens 4in. deep fitting 
into grooves in the casing. The completed pile is left a 
lay and a-half, and then the mould is taken away, and 
the piles left for twenty-eight to thirty days before being 
removed for driving, water being constantly poured over 
them during this time. 

Horizontal moulding is carried out in a similar manner, 
but it is not necessary to close the fourth side of the 
mould, which is the topin the case of rectangular piles, as 
the concrete can be struck off flush with a straight edge. 
It is best, however, to cover them over lightly, as a pre- 
caution against damage to the green pile. Care must be 
taken that the centre line of the shoe and that of the prc- 
posed pile coincide, and that the bevels of the toe are equal, 
else difficulty will be experienced in keeping the pile in a true 
line with its intended centre when driven, the unequal 
sides of the shoe causing it to drive sideways under a 
blow. 

It is claimed by some that vertically moulded piles are 
superior to those moulded horizontally, because the 
heavier particles in the concrete do not settle during 
ranuning to the one side—bottom—of the mould, making 
the pile of an unequal density and texture, as is said to be 
the tendency in the case of those horizontally moulded. 
Others aver that experience has proved that this is not 
the case, and, provided the concrete is thoroughly 
mixed and properly incorporated, placed in the mould in 
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small quantities, and gently pounded into position, there 
seems no reason why this should not be so. 

Materials for ferro-concrete piling must be of the high 
class usually specified in the best engineering work. 
Mild steel is almost universally used for reinforcing, as 
the extra cost is but slight compared with the advantages 
gained. Its tensile strength should be 28 tons per square 
inch, with an elongation of 20 per cent. in 8in. When 
bent cold through an angle of 180 deg., 7.e., back upon 
itself, a bar should show no signs of fracture or cracks. 
The wrought iron used for bands, ties, &c., should have a 
tensile strength of 22 tons per square inch, and fulfill the 
same conditions as given above for steel. The percentage 
of metal to concrete varies from 2 per cent. to 5 per cent., 
and in some cases even more, according to load and 
situation. 

A very important factor is the modulus of elas- 
ticity of the concrete, as the higher this factor the 
less steel is required as reinforcement, although 
for safety it is best not to be too fine in this direction. 
This depends upon the proportions and method of mixing, 
as well as the quality of the material. According to 
M. Considére, the extension of concrete is about 0°0001 of 
its length, or0°01 per cent., but combined with steel this is 
increased twenty times, or 0°2 per cent., and the stretch in 
a concrete beam may be approximately determined by 
the tensile stress and the modulus of elasticity of the 
steel. From English and foreign experiments the com- 
pressive strength of concrete has been found to be as high 
as 6000 Ib. to the square inch when concrete—3 to 1—has 
been tested in a machine; but these test pieces are 
always made with greater care than concrete mixed for 
actual work. After considering many experiments, 
M. Christophe arrives at the conclusion that with con- 
crete 1 to 5, made of slow-setting Portland cement having 
an aggregate of sand and crushed stone passed through 
lin. gauge—and a moderate amount of water, the whole 
gently rammed till commencement of setting or harden- 
ing—about ten minutes—carefully laid and allowed to set 
one mouth before being stressed, the resistance to com- 
pression may be taken at 2100 lb. per square inch. M. 
Considére has made experiments that show that when the 
percentage of water is increased, the sliding resistance 
between concrete and metal is also increased, varying 
from 71 lb. to 157 lb. per square inch, according to the 
amount of water used in 1 to 5 concrete. When the 
rolling scale was left on the steel bars it increased to 
256 Ib. 

It has been shown by experiments 
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has reached as high’ as 630 |b. per square inch. If 
we take a rod fin. square and 40in. long, we get 
an area of 40 square inches on its sides and 
fin. sectional area. Taking 28 tons per square inch 
as our breaking stress, and allowing a factor of 
safety of four, we get 28 X 2240 _ 3990 Ib. stress in the 
rod. This distributed over 40 square inches of 
area = 98lb. per square inch, which is considerably 
under the value for adhesion found by experiment. We 
need not, therefore, take the adhesive factor into account, 
knowing that, provided the steel will carry the load, no 
failure will take place so long as the concrete does not 
fail. The strength of concrete in tension is only one-tenth 
its compressive strength ; but the reinforcement is made 
sufficiently large to take all the tension, the concrete not 
being reckoned upon. The compressive resistance of the 
concrete is greater than that of the reinforcement, taking 
700 lb. as our limit, so we need not consider the metal, 
but design the pile so that the concrete takes all the com- 
pression, 

The round bar has been found to have more adhesion 
than the square—perhaps on account of the ramming 
being more perfect around a round bar. It is, moreover, 
the cheapest and most readily obtainable form, occupies a 
uinimum space, and can easily be bent into any required 
Shape. Being small in section, longitudinal joints are 
simply made by lapping, the concrete forming a perfect 
bonding medium. This comment is made having regard 
to the other sections used—i.e., angle, tee and H sections. 

There is a point at which the concrete cannot be 
stressed without permanent deformation, and beyond 
which shocks produce considerable distortion, but below 
which the concrete is perfectly safe, no permanent set 
taking place. M. Christophe calls this point the “limit of 
permanent resistance,” and takes it as one-third the 
ultimate breaking weight. This gives 2100 ~- 3 or 700Ib. 
per square inch, and allowing a factor of safety of two, we 
get 350]b. as safe resistance to compression per square 
inch. The Russian official codes allow 500 Ib. per square 
inch for arches, and this figure is used in the United States. 

The reinforcement consists of metal in the shape of 
tound bars, angles, tees, channels, and H-sections, 
running longitudinally through the pile and connected 
together laterally by wire and plates. F acility for ram- 
iming must be a first consideration, and for this the round 
bar, as before mentioned, is best. The H-section is the 
worst for ramming properly, as it is difficult to get under 


the flanges. All metal should be coated with Portland 
cement grout before the concrete is filled in, to form a 
good connection between the two. Rolled sections, how- 
ever, present advantages in the manner in which joints 
and junctions to other members can be made, and they 
are rigid in the mould prior to the moulding of the pile, 
and require no propping. In the case of the concrete 
failing, due to bad workmanship or materials, they will 
usually alone support the load, the concrete simply 
forming a protective coating to the steel. 

Considére’s helical hooping is shown in Fig. 3, and is 
probably the strongest arrangement that can be used. It 
consists of a wire of small diameter wound round four or 
more rods in the form of a spiral, the four rods being 
inserted to resist flexure. M. Considére obtained a com- 
pressive resistance of 12,700]b. per square inch before 
failure by crushing. If the compressive resistance be 
taken at 7001b. per square inch and a factor of safety of 
two, 850 lb. is working compressive stress. The load on 
the hooped concrete can be taken up to 2000 lb., however, 
which is a tremendous leap from 250lb. The percentage 
of metal is also lower, but more labour is required in 
forming the spiral. The Prussian Public Works specifi- 
cation limits the distance apart of horizontal rods to 
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Fig. 3. 


thirty times their diameter. M.Considére has found that 
in compression the spiral or transverse bands have a 
resistance of two and a-half times greater than that when 
the form of reinforcement is longitudinal. The bands, to 
obtain the best results, should be circular (usually up to 
jin. diameter), their distance apart being not more than 
one-seventh diameter of banded concrete (generally 3in. 
to lin. centres). In the event of failure, warning is given 
long before the safe load limit is reached by the peeling 
off of the outer shell of concrete. 

Experiments carried out with concrete prisms con- 
taining 2 per cent. of steel wire in the spiral form stood a 
pressure of 50001b. per square inch, while similar prisms 
made of the same concrete alone at the same time failed 
at 8501b. per square inch, or a ratio of nearly 6 to 1, 
the reinforced prisms failing long after cracks had been 
visible on their surfaces, whilst those of neat concrete 
failed, as it were, suddenly. 








AUTOMATIC SIGNALLING ON THE DISTRICT 
RAILWAY. 


Ir is announced that an improved train service on the 
District Railway cannot be brought into operation until 
the automatic signals are in use. The whole of the 
District has been equipped, and the signals have been 
working for some time except :“ through the tunnels,” 
i.e., from South Kensington to the Mansion House. The 
Metropolitan proper continues to be signalled by the 
usual manual means. 

The principle of automatic signals is fairly well known 
now. Instead of the signal arms being lowered and 
raised through the operation of levers by a signalman in 
a signal-box who acts in accordance with telegraphic 
advices on the block instruments, the signals are 
lowered and raised by the movement of the: trains. The 
signals are operated by power—air, gas or electric motor 
—and the supply is controlled by relays inserted in the 
running rails, which are bonded together into sections. It 
is thereby so arranged that in the event of a train, or any 
part of a train, standing in the section, the electrical 
current controlling the power for operating the signal is 
short-circuited by the train, so that the signal for entering 
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lowered. If the section be clear the releasing current 
flows freely, and the signal is lowered. Immediately 
a train passes a signal the holding mechanism on 
the signal is freed, and the arm goes to danger behind 
the train, and it cannot again be lowered until the whole 
of the preceding train has passed out of the section, 
when it will fall to clear—under “normal clear” condi- 
tions—or it may remain at danger until required to 
be lowered by an approaching train under “normal 
danger ” conditions. 

Such a method-of working is ideal for such services as 
those on the underground railways of London, where no 
shunting operations have to be performed, as by the trains 
signalling themselves the need for signalmen and signal- 
boxes is removed. The City and South London and the 
Central London are signalled by the older method of 
signal-boxes, signals, and block instruments, but the Great 
Northern and City and the Baker-street and Waterloo 
are protected by automatic signals. The first section of 
the District to be fitted was the extension from Mill Hill 
Park to Harrow, which, after being signalled mechanic- 
ally, was, when the line was equipped for electric traction, 
converted to automatic signalling. The lines to Houns- 
low, Ealing, and Putney were subsequently fitted, and 
the automatic signals on these roads have been in use for 
some time. The signals east of South Kensington to the 
Mansion House are fixed, and when they are opened the 
train service can be improved ; but as that portion is the 
bottle neck and key of the situation, the working condi- 
tions there control the whole line, and therefore the 














the section where the obstruction exists cannot be | the workings amounts to 234 


saving effect of the altered methods cannot be ascertained 
until the whole is in work. What these benefits are will 
be understood when it is stated that under the old condi- 
tions signal-boxes exist at the Mansion House, Blackfriars, 
Temple, Charing Cross, Westminster, St. James’s Park; 
Victoria, an intermediate box west of Victoria, 
Sloane-square, an intermediate box west of Sloane- 
square, and South Kensington. Whilst a train 
is standing in any one of these stations, or at one 
of the intermediate signal-boxes, a second train is not 
allowed to leave the station or signal-box in the rear. 
The spacing of the trains is, therefore, determined by the 
distance between the signal-boxes. But automatic 
signals may be any distance apart, and the length of the 
section—i.e., the space between two stop signals—which 
corresponds with the block section between two signal- 
boxes, may be long or short to suit the conditions of the 
traffic. Further, whilst the number of block signal 
stations has also to be determined by the considerations 
of cost and upkeep, as well as by the necessity of orem 
a suitable location—a difficult problem in an undergrounc¢ 
railway—these questions hardly arise where automatic 
signals are being provided. It is, therefore, clear to the 
comprehension how, by the division of the line between 
the Mansion House and South Kensington into short 
sections, the number of trains may be greatly increased ; 
so that when the work now in hand is completed, and the 
signals brought into use, the carrying capacity of the 
line will be extended considerably, and so allow for a 
constant flow of trains. The sections on the other 
portions of the District Railway west of South Kensington 
have been similarly treated, so that when the conditions 
east of that point allow, a wholesale improvement will be 
effected. 

When the work is opened the existing signal-boxes at 
most of the stations will be closed and removed, as there 


| will then be no need for signalmen, except at junctions such 
| as those at Earl’s Court and South Kensington, and in 


the triangle between those stations. All the signal-boxes 
that remain will be operated by power, i.e., the signals 
and points will be actuated by compressed air from a 
supply controlled by small levers in a miniature locking 
frame in the signal-box. One advantage of such opera- 
tion is that the Board of Trade concede 300 yards for 
facing points from a signal-box instead of their standard 
limit of 200 yards. A proof of the utility of this is seen 
in the triangle west of South Kensington, where the 
yhree junctions are now operated from one instead of from 
three signal-boxes. 

The automatic signals in the tunnels are of disc form, 
with a screen in front carrying red and green glasses. In 
the open the signals are on lattice posts with corrugated 
steel arms. No signal can be lowered unless not only 
the section in advance be clear but a certain distance 
—100 yards, we believe—at the beginning of the next 
section in advance. This extra space is known technically 
as an “overlap.” There must, therefore, be the length 
of a section, plus the overlap, between the rear of one 
train and one immediately behind. Each stop signal is 
provided with an automatic stop, operated, like the 
signal, by compressed air. This stop is on the outside of 
the right rail, and stands up when the signal is at danger 
and is lowered clear when the signal is pulled off. Should 
a motorman over-run a signal the stop would engage 
with a trip on the car, which would cause the current to 
be automatically cut off and the brake applied. 

We hope shortly to describe the new signal arrange- 
ments in more detail, and amongst these interesting itcms 
will show how it has been possible to provide track 
circuits on an electrically operated road. The system of 
signalling is the Westinghouse electro-pneumatic, and the 
signal material has been manufactured by the Westing- 
house Brake Company, but has been fixed and installed 
by the railway company. 








Tue Press of Geneva announces that the permanent 
way, including the second layer of ballast, has been laid down for 
some distance from the northern entrance of the Simplon Tunnel. 
The work of lining the parallel gallery on the southern section has 
been completed, and the first layer of ballast has been laid down 
throughout the whole length of the southern portion of the tunnel, 
save for a distance of 265 yards leading from the southern entrance, 
The material for making the permanent way has been shot down 
for a distance of 2741 yards, and the work will be resumed by 
beginning from the middle point of the tunnel and working 
towards the southern éntrapes, The water nist with at present in 
gallchs pr sécond, 
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The Nile in 1904. By Sir Wituram Wittcocks, K.C.M.G., 

F.R.G.S. E.and F. N. Spon. 1905. 
Tue subject-matter of “The Nile in 1904,” by Sir 
William Willcocks, is not well indicated by the title; for, 
far from relating to one year, the work relates to all the 
years that are past, collecting in one small volume the 
essence of the knowledge that has been gained concerning 
the Nile by the author himself and others at any time 
previous to the writing of the book. Sir William Garstin’s 
“ Report upon the Basin of the Upper Nile "—Blue-book 
Egypt 2, 1904—is the author's source of information for all 
that relates to the Nile and its tributaries within the limits 
ofthe Sudan. In this Blue-Book was embodied the results 
of Sir W. Garstin’s numerous visits to the Upper Nile, and 
Mr. C. E. Dupuis’ expedition to Lake Tsana and the 
rivers of the Eastern Sudan, supplemented by studies 
undertaken by Captain H. G. Lyons, and including the 
information recorded by previous travellers and explorers. 
For facts relating to the Nile within the boundaries of 
Egypt, Sir W. Willcocks has first-hand knowledge of his 
own to rely upon. 

The Blue-book account gives the information relating 
to the Upper Nile in such a form that it has been found 
difficult for those who had no previous acquaintance with 
the subject to grasp the bearing of the facts and to 
appreciate the merits of the conclusions arrived at and 
proposals made as a consequence of the fuller knowledge 
gained. This was unavoidable unless the information 
collected had been withheld from the public for a longer 
time, which no one desired should be done. Sir W. 
Willcocks, in his book under review, has condensed the 
information and marshalled the facts into order, and has 
produced a convenient book of reference for future 
students of Nile problems. Concentrated food has its 
advantages and disadvantages, but for certain purposes it 
is unquestionably useful and convenient. Toknow where 
to find the record of facts with which acquaintance is 
desired is often “ half the battle.” 

The book consists of five chapters and sixteen ap- 
pendices, all of them, except Chapters III. and IV., 
containing information and statistics concerning the Nile 
and its hydrology. Chapter III. describes in a general 
manner the Nile in flood and in summer, notes particulars 
about Nile deposit, and gives a sketch of basin and 
perennial irrigation and flood protection. In Chapter IV. 
the author gives his own views as to the works contem- 
plated on the Upper Nile, and proposes what he designates 
as “a complete project for water storage and flood protec- 
tion for Egypt.” As projects for the good of Egypt and 
the Sudan are goals for the attainment of which the 
information contained in his book has been collected, a 
few remarks may be made as to the author's proposals. 

Sir W. Willcocks states that Egypt has a total 
irrigable area of six million acres capable of receiving 
perennial irrigation. Of this, four million acres have 
already been provided for, leaving two million acres still in 
want. Sir W. Garstin, in his article entitled “Some 
Problems of the Upper Nile” in last September's 
number of the Nineteenth Century, gives seven million 
acres as the total irrigable area destined to receive 
eventually perennial irrigation, of which 4} millions 
have already been provided for, leaving 2} millions in 
want. They both agree that each milliard of cubic 
metres of water stored is sufficient to provide for the 
summer irrigation of half a million acres. Hence, Sir 
W. Garstin calculates that five milliards of cubic metres 
are still wanted, and Sir W. Willcocks four milliards. 
The latter, however, makes it plain that he accepts this 
basis of calculation for reservoirs situated in Egypt. If 
the storage is to be effected in reservoirs outside the 
limits of Egypt, then an addition would have to be 
made for loss in transit, greater or less in pro- 
portion to the distance separating Egypt from its 
reservoir. But this is a detail. It may be assumed 
that Egypt wants four or five milliard cubic metres of 


Willcocks points out, “the really essential work.” Sir 
W. Garstin now agrees with Sir W. Willcocks on this 
point, and “ considers this regulator to be the key to the 
whole question of the improvement of the Upper Nile.” 

Sir W. Willeocks has proposed a programme for the 
working of the Wady Rayan and Assuan reservoirs as 
complements of each other, which meets the objection 
that the Wady Rayan reservoir would give least water 
when most was wanted. Sir W. Garstin admits the 
attraction of the Rayan project viewed in this new light, 
but he differs with Sir W. Willcocks in that he considers 
the Sudd channel and the Lake Albert regulator to be the 
first works that should be undertaken, while Sir W. 
Willcocks thinks the Rayan reservoir should be brought 
into being at once without waiting for the realisation of 
the Sudd channel project. 

There is one other point on which these two “ doctors " 


power transmission, electric pumping valve gears, water 
pressure pumping engines, waterworks engines, economy, 
centrifugal pumps, and hydraulic rams. The whole 
bound in a large octavo of 3386 pages, and illustrated by 
279 engravings. ‘ 

It might, perhaps, have been expected that the author 
would have given great prominence to his own inventions, 
As a matter of fact he has done nothing of the kind. He 
has dealt with all manner of pumping apparatuses in an 
exceedingly impartial way. Indeed, his impartiality is at 
times vexatious, because the reader would gladly have 
|some expression of opinion concerning the apparatus 
| described. Apparently a very simple matter, the pump- 
| ing of water in large quantities and from great depths 
linvolves the solution of important problems, and this 
| solution can only be accomplished by those who possess 
| extended experience. Even a book so complete as this 





of irrigation disagree. Sir W. Garstin, under certain | has its limitations. Thus, for example, we may take 
reservations, favours the proposal, due to Mr. Beresford’s | pump valves. When it is considered that valves are not 
suggestion, to make a new channel past the swamp | infrequently expected to carry a column of water as much 
region from Bor to the Sobat mouth, and to abandon | as 1000ft. high, representing a pressure of over 4001]b. on 
the existing channels, the Bahr-el-Gebel—Sir W. Will- | the square inch, it will be seen how important a part is 
cocks “Albert Nile’—and the Bahr Zeraf. Sir W. | played by the man who undertakes to design such valves. 
Willcocks thinks the Albert Nile should be trained in | The sub-division of the valves is the only way out of the 
conjunction with the Zeraf River, as Sir W. Garstin | difficulty, and this sub-division may be effected in a great 
originally proposed. Sir W. Willcocks’ arguments in | number of different ways. More than two dozen are 
favour of this latter course are not very convincing, but | illustrated by Mr. Davey, and it is certain that he has by 
the examination of the alternative projects, now being | no means given us all that have been tried with more or 
made by Mr. C. E. Dupuis, will decide the matter. The | less success. 
information at present available is too incomplete for| It was but right that Mr. Davey, being himself a 
anybody's opinion as to the respective merits of the | Cornish man, should be competent to write a very 
rival schemes to be worth much. accurate history of the Cornish engine, and accordingly 
There is an important question discussed in the book | the earlier pages of the book are full of interest, an 
to which attention may be directed. When full pro- | interest which is much more than archeological, because 
vision for Egypt’s summer water supply. has been made, | we have before us the rise and progress of economy in 
and when what are now basins have been converted into | the steam engine. The Cornish engine, at its best, was 





additional storage. Sir W. Willcocks would provide it 
by doubling the storage capacity of the Assuan reservoir | 
and by making a new reservoir in the Wady Rayan, to | 
work in the same way as the ancient Lake Meris, though | 
ona smaller scale. He would, at the same time, make a | 
regulator to control the outflow of Lake Albert at the | 
White Nile sources, and also put in hand the formation of | 
an embanked channel through the swamps of the Sudd 
region. He estimates that these works would cost | 
£10,000,000 ; that the last named item would take twelve | 
years to complete, but that the other items in his pro- 
gramme would require four years only for their execution. 
Soon after the book under review was published, the 
Egyptian Government decided to postpone, for two years | 
at any rate, the raising of the Assuan dam until an apron 
to protect the toe of the dam from the cutting action of | 
the high velocity discharge of the sluices had been com- | 
pleted. The period of postponement, moreover, was to | 
be utilised for further-observations of the cutting effect of | 
the sluice water, and for investigation of a new theory | 
about strains in dams which had been started by two | 
eminent mathematicians. 
Sir W. Willcocks advocates the execution of the Wady | 
Rayan scheme without waiting for the carrying out of the | 
Sudd channel project. But Sir W. Garstin has pointed | 
out that unless the winter supply of the Nile, brought 
down from the south, be largely increased, it will be | 
impossible to fill additional storage reservoirs without | 
serious inconvenience to navigation and other interests. } 


lands under perennial irrigation, the flood conditions of 
the Nile in Egypt will be modified. The basins draw off 
large quantities of water from the river when in flood, in 
consequence of which the flood levels of the river below 
the points of draw-off are lowered. When the basins are 
abolished, there will be no such influence exerted on the 
flood levels, as the flood water will flow forward as it 
arrives in practically undiminished volume from end to 
end of the Nile Valley and along the deltaic branches, 
so that the flood levels will be increased for the period 
corresponding to the time of the filling of the basins when 
that system prevailed. The question of the nature and 
magnitude of the effect of the change in the system of 
irrigation on the Nile levels was discussed before the 
Assuan Dam was decided on. Sir W. Willcocks has 
repeated the study and the conclusions then arrived at. 
That these conclusions, in the case of high floods, should 
be correct ones is of much importance to Egypt. The 
author states them thus :—** Speaking generally, we may 
say that with perennial irrigation the very high floods at 
Cairo will be fifteen days in advance of what they are at 


present, that they will not rise higher, and that they will | 


fall fifteen days earlier than what they do now.” In 
Upper Egypt “the reach of the Nile from Sohag to 
Koshesha is the one which will experience the greatest 
changes, and I calculate that there will be a rise of 40 
centimetres as compared with the maximum gauges under 
basin irrigation.” 

In the paragraphs relating to the development of the 
Sudan the author expresses his view that, “speaking 
generally, we may say that the agricultural success of the 
Sudan will depend on permits for pumping engines to 
work between the lst June and the end of February.” 
About the time that this was written, it was decided to 
grant permits for pumping engines in the Sudan to work 
between the 15th of July and the Ist of February. The 
Government officers, who are responsible for the irriga- 
tion of Egypt, found that statistics proved that during 
this period there had always been more than enough river 
water passing the Sudan boundary to satisfy Egypt, and, 
therefore, these dates were assigned as the limits between 
which the Sudan could be allowed to withdraw water 
from the river for its own use. The interests of Egypt 
are thus safeguarded; but the limits assigned as the 
period of permissible pumping in the Sudan is too narrow 
to encourage its agricultural development. 

Chapter V. of the book under review is contributed by 
Mr. H. J. R. Beadnell, F.G.S., F.R.G.S. It gives an 


| account of the oases and the geology of the Nile Valley 


in a few pages. 

The book contains twenty-one useful plates, which are 
remarkable for clearness. It can be unhesitatingly 
recommended to any one who may have occasion to 
discuss or study question: selating to the Nile and its 
tributaries, for the author has colleeted im a convenient 
form the figures and facts necessary to any definite com- 
prehension of Nile problems. 


The Principles, Construction, and Application of Pumping 
Machinery, Steam and Water Pressure: with Practical 
Illustrations of Engines and Pumps applied to Mining, Town 
Water Supply, Drainage of Land, and also Economy and 
Efficiency Trials of Pumping Machinery. By Henry 
Davey, M. Inst. C.E., &e. London: Charles Griffin and 
Co., Limited. 1905. Second edition. 

Mr. Davey possesses unusual qualifications for writing 

a book on pumping machinery. It has been said long 


| since in this journal that his invention of the differential 
compound pumping engine was as epoch-making as, 


Watt's invention of the Cornish engine. We have no 
reason now to think otherwise. This second edition of a 


Therefore we may conclude that the further development | well-known book is so much enlarged, and has been so 
of Egypt awaits the formation of an embanked channel | carefully revised and brought up to date, that it may in 
through the Sudd country, whereby the present enor-| many respects be regarded as a new work. We have 
mous loss by evaporation and absorption may be | before us a thoroughly practical volume, written with a 
greatly diminished. Inasmuch as a river regulator | keen sense of the nature of the information which 
below the outlet of Lake Albert will considerably | hydraulic and mining and waterworks engineers would 
facilitate the creation of such a channel, and also | like to find in a text-book. There are sixteen chapters, 
the subsequent control of its discharge, and will, in| dealing with historical pumping engines, steam engines, 
addition, convert Lake Albert into a storage reservoir, | pumps and their valves, general principles, the Cornish 
“the Lake Albert reservoir dam” becomes, as Sir W. | engine, mining engines, pit work, shaft sinking hydraulic 


a remarkable machine of very high efficiency, con- 
| sidering the very low pressure at which it worked and the 
small measure of expansion possible. Many years ago we 
pointed out that this economy is mainly due to the fact 
that the upper face of the piston and the under side of 
the cylinder cover, and a ring of cylinder wall at least as 
wide as the piston is deep, were never subjected to the 
frigorific influence of the condenser. When we consider 
that the clearance was always great, and the pressure 
| low, it will be seen how important is the fact to which 
| we have referred. The suppression of leaks past valves, 
at all events, played no part here. Not the least remark- 
able part of the history is the astoundingly complete form 
| which the engine received at the hands of an men as 
Hornblower, Woolf, and Sims. The compound engine of 
| the latter embodies a method of construction which has 
| since been patented in—if we may use the phrase—a 
reverse way. Sims put two pistons of different diameters 
on one rod, worked them in a cylinder of two diameters, 
and maintained a constant vacuum between them. 
Similar engines have been made in modern days, with a 
constant pressure maintained between the pistons. 

An excellent characteristic of this book is that, although 
the author omits to mention many things—it would be 
impossible to do otherwise in handling a subject so 
enormous—that which he does write about he deals with 
completely. His book is in no sense sketchy. Its 
principal defect is that many of the plates and engravings 
are too small, and dimensions are very sparingly given. 
On the other hand, certain reproductions of photographs 
are of remarkable excellence, and the whole book is well 
printed on good paper. There is an extensive literature 
of pumping, but we do not in the least hesitate to say 
that no other single volume has been published in any 
language which is so complete and satisfactory as is this. 





Modern Refrigerating Machawry: Its Construction, Methods 
of Working and Industrial Applications. By Professor 
Hans Lorenz, Ph.D. Authorised translation from the 
third German edition by THomas H. Pops, B.Sc.; with 
Chapters on American Practice by H. M. Haven and F.W. 
Dean. First edition. New York: John Wiley and Sons, 
London: Chapman and Hall. 17s. net. 

THE object of the authors of this work, according to the 
preface to the second part, has been to present a transla- 
tion of Lorenz’s “ Neuere Kiilmaschinen,” together with 
brief chapters on some of the salient features of refrigera- 
ting practice in the United States. The main portion of 
the volume is divided into ten chapters, as follows :— 
Chapter I., The Principles of the Theory of Heat; 
Chapter II., Methods of Cold Production and Energy 
Required; Chapter III., The Construction of Com- 
pressors; Chapter IV., Apparatus for Giving Out and 
Taking Up Heat; Chapter V., The Erection of Absorp- 
tion Machines; Chapter VI., On the Cooling of Liquids 
and Keeping them Cold; Chapter VII., The Cooling of 
Air; Chapter VIII., The Manufacture of Ice; Chapter 
IX., The Production and Application of Cold at Very Low 
Temperatures; Chapter X., The Determination of the 
Yield of Cooling Machines. This portion of the book has 
been before the public in the German language for some 
years, but the American section, being new, deserves 
most attention. Although carbonic acid, sulphurous acid, 
and cold air machines are sometinaes used on shipboard 
and in hotels, ammonia refrigerating machines, both 
compression and absorption types, are the principal 
agents in installations of any size throughout the United 
States. 

There are eight chapters in this section of the book. 
These review in a thorough manner the various branches 
of the subject as carried out in the most recent practice. 
Chapter III. contains much valuable information on insula- 
tion. Among the best commercial insulators arethe follow- 
ing :—hair felt, granulated cork, mineral wool, rock wool, 
lith, pumice, cork, and pitch, and wood shavings. These 
substances in different combinations with wood, brick, 
cement and air spaces have been largely used. While it 
has been demonstrated that the dead air space is the best 
non-conductor of heat, the size to which it must be 
reduced in order to prevent any circulation within it is 
not yet settled ; but it is apparent that the smaller and more 
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numerous the air spaces are the better the result. [f a 
large air-space exists between two vertical exposed 
surfaces of different temperatures, the air on the cold side 
descends, while that on the warm side rises, and a circula- 
tion is thus brought about, which ensures a rapid 
transmission of heat from one surface to the other. If, 
on the other hand, this space is divided vertically into 
several sections, the transmission will be diminished, and 
if, further, these spaces are again horizontally subdivided, 
still better results are obtained. A number of illustra- 
tions are given, showing in section various types of 
insulation. 

Chapters IV. and V. are devoted respectively to “can’ 
ice making and “ plate” ice making, and illustrations of 
typical American plants are given. In the former method 
cans filled with water are immersed in a freezing solution 
until the contents are frozen into blocks varying in size. 
The freezing solution usually employed is calcium chloride 
brine, and may be cooled either by direct expansion or 
brine coils. In plate ice manufacture, plates in which the 
freezing solution circulates are immersed in a tank con- 
taining water. The plates are usually a series of hori- 
zontal pipes near enough together to form a vertical 
surface. The water next this surface becomes frozen, 
forming a wall on either side which increases in thickness 
until a sufficiently heavy plate of ice is obtained. To 
ensure freedom from air bubbles the water is either kept 
in motion by the injection of compressed air or by means 
of a circulating pump. When frozen, the plates of ice are 
separated from the coils by passing hot gas or solution 
through these or separate coils, and are afterwards re- 
moved by cranes, placed on a tipping table, and sawed 
into cakes. In Chapter VIII. is given an interesting 
technical description of typical central cold producing 
plants for distributing a refrigerating medium to numerous 
customers. We learn that ammonia and chloride of 
calcium brine are used for this class of work, but the 
iargest and most successful installations employ the latter 
medium owing to the safety and ease with which it can 
be utilised, and to the absence of corrosive action on the 
iron pipes. An appendix to the volume contains 
numerous tables relating to the properties of air, calcium 
chloride, and ammonia vapour, the specific heat and com- 
position of victuals, and temperatures adopted for the cold 
storage of various articles. With the manner in which 
the book is produced little fault can be found, the illustra- 
tions being generally clear and effective, while the type 
and paper are well chosen. 


’ 


Des Ingenieurs Taschenbuch Herausgegeben vom Akade- 
mischen Verein ** Hutte.’’ 19th edition. Sm. 8vo., 2 vols., 
together 2260 pages, with more than 1600 illustrations. 
Berlin: W. Ernst and Son. 1905. Price 16 marks, cloth 
boards. 

Tus valuable compendium of engineering facts, figures, 
and other data, reappears nearly in the old familiar form. 
Only three years have elapsed since the publication of 
the eighteenth edition, when, as was pointed out in our 
notice at the time, very considerable changes were made ; 
several of the more important articles, including that on 
heat, having been largely re-arranged or completely 
re-written. As a consequence of this there has been no 
great amount of alteration, but the new matter which 
has been added pretty uniformly to most of the sections 
except that on mathematics, which is to be regarded as 
practically complete, is responsible for an increase in the 
bulk of the volumes by 192 pages, and to this the greatest 
apparent change is due ; for to meet the increased cost, 
without raising the selling price, it has been found neces- 
sary to adopt a cheaper form of binding, in bluish-grey cloth 
instead of the flexible leather covering formerly used. 
The latter can, however, still be had for an extra price of 
2marks. A great improvement has been made in the adop- 
tion of headlines, giving the subject matter in each page, so 
that the reader is no longer dependent upon the general 
index alone. Among the more important alterations may 
be noticed those on the chapter on steam engines, where 
the details of valve gears and steam turbines have been 
largely increased. As regards the latter, however, it is 
pointed out that the subject being comparatively new, the 
information available is as yet limited, and that, there- 
fore, a considerable augmentation of this section may be 
expected in future editions. 

We suppose that it is to the difficulty of obtaining 
detailed information that the subject of marine steam 
turbines finds no place in these volumes. 

Cranes and conveyors for grain, coal, and other 
materials in bulk, receive a considerable amount of 
attention, and in connection with these a section on 
granaries and other receptacles has been added. There 
is also considerable improvement in the article on rope- 
ways in the second volume; while that on railways has 
been brought up to the present condition of things, 
including the changes in official regulations made in May, 
1905, which, however, are mainly of interest to German 
readers, 

_ The section on electrotechnics has been revised and 

increased to meet the requirements of the timés, although 

from the somewhat apologetic statement made by the 
editors in the preface, this increase may not be sufficient 
to meet the demands that have been called for by some 
of their readers. It is, however, pointed out that the 
purpose of the work, which is essentially for reference in 
general engineering practice, is sufficiently met by the 
material already included, and as this extends to 125 
closely-printed pages, it would seem that such an exten- 
sion would make the third volume, which has been hinted 
at in former prefaces, a necessity in a no very distant 
future. Possibly some redundant and obsolete matters 
night be eliminated with advantage, but some of them are 
such old familiar friends that their loss might be regretted. 


Annuaire pour An 1906. Publié par le Bureau des Longi- 
re 16mo., 940 pages. Paris: Gauthier Villars. Price 


Tus well-known annual contains, in addition to the usual 
astronomical information, tables of physical and chemical 


data, which, in accordance with the new scheme adopted 
in 1904, only appear in alternate years. Without pre- 
senting any striking novelties, care has been taken to 
increase the utility by appropriate revision and correction. 
A welcome feature is the reappearance of M. Berthelot’s 
thermo-chemical tables, which have been omitted for 
want of space for several years. We should have liked, 
however, to have had these accompanied by the intro- 
ductory description, which, we believe, has not been 
included since 1888, and which would add considerably to 
their usefulness. The scientific notices forming the 
appendices refer exclusively to the great astronomical 
event of the past year—the total solar eclipse of August 
30th, 1905. These include a report by the veteran M. 
Janssen on the results obtained by his expedition to 
Spain, and another by M. Bigourdan on those in Labrador, 
Spain, Algeria, and other African localities. The latter 
author is, however, responsible for the most important 
contribution to the volume, which, although only bearing 
the modest title of “Summary Instructions upon the 
Observations Possible during Total Solar Eclipses,” covers 
160 pages, and includes a full and well-illustrated review 
of the different phenomena seen during eclipses, as well 
as plain and practical directions for observing them. 
It might be considered that this information was some- 
what behindhand, as no total eclipse occurs during the 
current year, but opportunities for its use will recur in 
January, both in 1907 and 1908. 
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MOTOR CAR PROGRESS IN 
No. IV.* 
In the petrol engine the advance made during the past 
| twelve months is less marked perhaps than in most other 
| parts of the car’s mechanism. There is certainly no in- 
| crease in efficiency, no better utilisation of the explosive 
| charge, nothing to prevent the deplorable waste of calories 
| in the radiator and exhaust. The old problems that have 
| beset the motor engineer still remain unsolved. There 
are several changes in the design of engines which have 
been carried out merely with a view to convenience of 
manufacture and to give the motor a neater and simpler 
appearance, but time alone will show whether any of 
these modifications are actual improvements. The chief 
discussion during the past few months has turned upon 
the advantage or otherwise of employing six cylinders 
instead of four. The advocates of both systems have 
been able to bring forward strong arguments, and it is a 
very open question whether the six-cylinder engine is 
likely to enjoy popular favour in the early future. 
That the six-cylinder engine gives a more even turning 
force than the four-cylinder is, of course, self-evident, 
but the advantage thus gained is hardly worth having at 
the additional cost unless it allows of the simplification 
of change-speed gear, and until the power developed 
by the petrol engine bears a closer ratio to the varying 
angular speeds than it does at present it is difficult to see 
how the change-speed gear can be practically suppressed, 
as is suggested by the six-cylinder enthusiasts. So many 
are the inconveniences urged against the six-cylinder 
engine—the cost of two additional cylinders and a heavy 
crank shaft, the space taken up by the engine, and the 
increased weight over the front axle—that the French 
makers look upon it sceptically, and do not seem dis- 
posed to follow the example set in England. Two or 
three years ago the six-cylinder engine made a tentative 
appearance in France without receiving sufficient 
encouragement to justify makers in persevering with this 
type, the only exception being Cottereau, who has con- 
sistently identified himself with the six-cylinder car. 
There are rumours of certain big firms giving fresh 
attention to this matter; but it is probable that if the 
six-cylinder engine secures public favour, it will only be 
in connection with the larger and more costly vehicles. 
Opinion has long fluctuated as to the number of 
cylinders that will prove the most satisfactory for motor 
car engines, but practical experience has led makers to 
adopt the four cylinders under all conditions where they 
can do so economically. This means that they have been 
steadily replacing the two cylinders which are now only 
used on the smaller types of cars, while the single- 
cylinder motor is being reserved for vehicles of the 
voiturette class. In its general lines the engine is practi- 
cally the same as it was a year ago. The practice of 
having separate cylinders is still followed extensively, 
principally on the ground of economy ; while it is some- 
times argued that the mass of metal between the cylinders 
when they are cast in pairs favours unequal expansion 
and contraction. Experience of the past year or two, 
however, has not confirmed these supposed advantages, 
and while there may be a certain economy in construc- 
tion, this has been diminished by the use of improved 
boring and grinding machines, whereby two or more 
cylinders in one casting are dealt with quite as easily as 
one. While the cost of making two, and even four, 
cylinders with one casting has been reduced, the alleged 
advantage of the separate cylinders has been partly 
nullified by the difficulty of adjusting them with absolute 
precision. There is, consequently, a tendency to return 
to engines with two or more cylinders in one casting. 
The practice of “desaxing” the engine, or off-setting 
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the crank shaft, has been growing during the past year, 

jand several of the leading firms have followed the 
| example of Mors, who introduced this system for auto- 
| mobile engines about eighteen months ago, although, of 
course, the principle was often employed in marine and 
| other engines before that date. By setting the crank 
| shaft a little way from the vertical axis of the engine 
| there is alleged to be a balance of reciprocating forces 
| and less binding forces on the piston and cylinder. At 
| first the advantages of offsetting were supposed to be 
doubtful, but the fact that it should have been adopted 
by several big firms proves that the system possesses 
some good features. 

In the way of novelty in engine design there is 
little offering any striking merit. In previous years 
the Paris Salons have been prolific of new engines 
which were, as a rule, more original than practical, 
and as many of these interesting prime movers have 
fallen into oblivion, inventors now-a-days seem cautious 
| about introducing new petrol motors until they have 
|put them to a sufficiently long practical test. Thi 
jat least, is the only explanation that can be given of 
| the smaller number of really novel engines that are to 
| be seen at the Paris Salon. At the same time there are 
plenty of capable engineers working upon internal 
| combustion engines in which new principles are involved. 
| Invention has never been more active than it is at the 
| present moment, but as past failures have shown the 
| difficulty of reconciling theory with practice in the auto- 
| mobile motor, the inventor has become more chary about 
taking the public into his confidence until he can see his 
way to success. While there is a dearth of anything 
strikingly new in automobile motors, a great deal of 
attention is being devoted to them, but so far there is 
nothing to show that we are likely to see any early 
practical departure from the ordinary type of engine. 
The system of compounding has very few advocates, now 
it is found that the slight gain due to the utilisation 
of the exhaust is obtained at the expense of weight 
and complication, and in other directions in which 
engineers have been giving a certain amount of 
attention, such as water injection into the explosive 
charge, the results obtained are so far negative. 
Reference, however, may be made to the Roche engine, in 
which an interesting new principle is involved. In this 
engine there are two pistons in one cylinder, the breech 
being of smaller diameter and containing a piston which 
serves as a compressor of gas. This compressor is 
actuated by a crank driven by bevel gear from the engine 
shaft. The speed of the compressor is one half that of 
the piston. The petrol or other hydrocarbon is injected 
into the compressor, and at the moment of the explosion 
in this chamber the port opens to admit of the passage 
of the hot burning gases into the cylinder where air is 
under compression. The object of this arrangement is 
to raise the temperature’of the air suddenly, and thus to 
get an enormously increased compression, when the 
compressed air charge is given an expansive action behind 
the piston. 

In carburetters there has been very little modification 
during the past year, and although there are very few 
apparatus that may be regarded as perfectly automatic, 
the results obtained by their use have nevertheless been 
satisfactory, to the extent that many makers have dis- 
pensed with the usual ball governor, and now govern the 
engine solely by hand. If little has been done in the 
way of petrol carburetters, a great deal of attention 
continues to be given to apparatus for vaporising heavy 
oils, especially for marine engines. As the characteristics 
of paraffin are becoming better known attempts are being 
made to solve the problem of producing a homogeneous 
gas from this oil by subjecting it to a chemical process in 
vaporising devices which are more or less of a com- 
plicated character. A very ingenious and successful 
system has, however, recently been introduced, whereby 
it is found that a homogeneous gas can be produced by 
passing paraftin through hot coke. Tests carried out for 
a considerable time past have shown that by this process 
the paraffin oil is first of all vaporised by the hot coke, 
the non-volatile by-products are then burnt up, and the 
gas is purified by the time it leaves the apparatus, where 
it is mixed with the required proportion of air. The 
apparatus is of cylindrical form with concentric chambers, 
the outer one being packed with coke which is kept at 
any required temperature by the exhaust. Although so 
much has been done in the way of improving the paraffin 
vaporiser, no one has yet been able to overcome the 
main difficulty of starting the engine cold. In view, 
however, of what has been done during the past year, 
there is every promise that this important question will 
find a solution at no distant date. The excellent results 
being obtained with paraffin have somewhat discounted 
the value of alcohol among French engineers, who at one 
time regarded this spirit as the fuel of the future, and 
even now those who have gone most thoroughly into the 
industrial utilisation of alcohol are of opinion that it 
would prove an ideal fuel for internal combustion engines 
if -only its price could be considerably reduced. At 
present it appears so hopeless to expect that alcohol will 
be procurable at such a low price as to make it so far 
economical as to justify makers of vaporising devices 
to introduce special apparatus for this spirit, that atten- 
tion is being centred at the moment almost entirely in 
the paraffin vaporiser. The absolute necessity of some 
such apparatus has been particularly impressed upon 
engine builders, since it has been found that ‘ur marine 
purposes the use of heavy oils is becoming indispensabic. 











THE great improvements made in the wireless tele- 
graphy apparatus in the Navy, and its proved reliability at 
distances four or five times as great as those obtained three years 
ago—in several instances during the past year authentic messages 
have been taken in over 900 miles from Poldhu—has led the 
Admiralty to sanction its issue to cruisers doing duty as tenders to 
gunnery schools, and also to those in the training squadron. 
Accordingly the Theseus and Eclipse, belonging to Devonport 





have been supplied with complete sets of this apparatus. 

























































































PORT ELIZABETH NEW WATER SCHEME. 


THE municipality of Port Elizabeth, in South Africa, 
is in the midst of carrying out an important water 


scheme which is estimated eventually to cost £360,000. | 
It includes a dam and a new road on the Sand River, a | 


dam tram line and new road in the Bulk River Valley, 
the pipe line, a tunnel, and a service reservoir. 


scheme was at that time completed. The following par- 
ticulars, taken in conjunction with the engravings on this 
and on. page 64, will doubtless prove of interest. There 


is at the present time much waterworks engineering in | 


progress in South Africa, and much also is in contempla- 
tion, and the work in the Sand and Bulk River Valleys 
gives an excellent idea of the character of the present 
undertaking and of the nature of the country in which 
the dams are being erected. 

The Sand River reservoir was originally intended to 
have a capacity of 70 million gallons, and to cost 
£28,635. As a matter of fact it was ultimately decided 
to increase the capacity to 183 million gallons, and the 
increase has apparently been carried out within the 
estimate, for at the end of November the dam had becn 


Up tothe | 
end of November last, to which period our detailed infor- | 
mation at present carries us, the total expenditure had | 
been just over £203,000, so that some two-thirds of the | 
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section, these being 8ft, in diameter. In September last 
a flood came down, and these culverts discharged at the 
rate of 2351 million gallons a day. The velocity of water 
| which could only escape through these culverts was about 
| 40ft. per second—say, 27} miles per hour—and the depth 
in front of the dam 32ft. Our Fig. 6, page 64, is repro- 
| duced from a photograph of this flood, taken at the junc- 
tion of the Sand and Palmiet rivers, about 200 yards 
above the line of the dam. To give some idea of the force 
of the water, it may be said that stones weighing nearly 
two tons were knocked about as though they were pebbles, 
and left lying twenty to thirty yards away from their 
| original position. The flood, however, does not appear to 
have done any damage to the dam. Fig. 6 shows well 
the lie of the land forming the reservoir. 

The length of the dam at overflow level] is 390ft., and 
the length of the overflow itself is 151ft. The width o 
the dam at bottom is 88ft., and the top is rounded off to 
form the overflow weir. The masonry of the dam is tied 
into the base rock, which is formed of hard shale lying 

| vertically. As an additional security against sliding, a 
| large number of lin. square iron rods were let into holes 
| made in the solid rock and carried up I1ft. into the dam. 
| At the rear of the dam is a large measuring basin with a 
| 100ft. weir for gauging the quantity of water passing over 
‘or through the dam, and it is proposed to measure ever} 








Fig. 1—PIPE LINE CROSSING A KLOOF 


nearly completed, but had only cost £27,033. It backs 
up the waters of the Sand and Palmiet rivers for a dis- 
tance of half a mile, making the total length of the 
reservoir about one mile, and the total area about 40°1 
acres. The dam wall is 50ft. high from the old river bed 
to the overflow level, and 55ft. to the highest point. 
It is built of Cyclopean rubble, or of concrete 
with large stone “plums” or “displacers” embedded in 
it. It contains 9000 cubic yards of material, including 
the “plums.” The concrete employed was composed of 
5} parts stone broken to pass through a Il}in. ring, 1} 
part sand, and 1 part Portland cement. The quartzite 
stone employed stood a test of from 1418 to 1958 tons 
per square foot before crushing. It weighed 167 lb. per 
cubic foot, and the concrete as put in place weighed 
146 lb., the net average weight of the whole dam being 
150 lb. per cubic foot. The “plums” were all washed 
and cleaned with steel brushes before being put in posi- 
tion, and all the sand was sieved and washed before it 
was mixed to form concrete. A large number of iron 
rods and old tramway rails were embedded in the con- 
crete, so as to make everything as solid and strong as 
possible and to prevent cracking. The construction of 
the dam is such that the line of pressure falls within the 
middle third. 

While the dam was being built the water coming down 
the rjver was taken through two culverts of horseshoe 


drop of water coming down the river with a Hutchinson 
discharge recorder, so that if at any time it is found 
necessary to obtain a greater supply for Port Elizabeth, 
the figures so obtained will show if this particular source 
can be counted on to yield an additional amount. The 
washout pipe, which is 8ft. in diameter, has its mouth 
covered with a gun-metal screen, and empties into the 
gauging basin. It is controlled by a 36in. sluice valve 
provided with roller bearings, so that it can be operated 
by one man. 

An 18in. mild steel pipe takes the water from the 
reservoir for town use, and the quantity passing is to be 
measured by a Venturi ineter with a range of discharge of 
from 228,000 to 3,120,000 gallons per day. There are three 
draw-offs at different levels, these being controlled by 18in. 
sluice valves contained ina valve tower—see Fig. 8—and 
also by the ordinary sliding valves in the reservoir. 
Should it be found necessary at any future time to draw 
off at a lower level, a syphon pipe which is provided can 
be attached to the bottom draw-off pipe. The two views 
of the dam, given in Figs. 7 and 8, show its general con- 
struction and appearance. In Fig. 7, page 64, will be 
seen the position occupied by the valve tower which is at 
the southern end of the dam, and it will also be observed 
that the walls of the measuring basin have been continued 
up the down-stream face of the dam to the full height of 

‘ the parapet wall. These side or wing walls are to guide 








the water flowing over the weir into the basin below, 
The Venturi meter and Hutchinson weir recorder are to 
be contained in the tower, which, as will be seen in Fig. 7, 
is being built at the corner of the measuring basin. A filter 
plant is to be erected in a house about 150 yards below 
the dam. 

On the completion of the Sand River works the main 
road up the Elands Valley is to be diverted, and with this 
object a new road nearly 14 miles in length has been 
constructed below the dam. The catchment area of the 
Sand and Palmiet rivers is 81°63 square miles, and of 
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Fiz, 2—3ULK RIVER PIPE LINE BRIDGE 


this the municipality has already purchased about 75 
per cent. 

At the quarry from which the stone used in the dam 
was obtained there is a 10 nominal horse-power portable 
engine for burning either wood or coal. This works at 
100 lb. pressure and at 140 revolutions per minute. It 
drives a 16in. by 9in. Baxter’s stone crusher, capable of 
reducing 8 tons of quartzite to l}in. gauge per hour. 
At the entrance to the quarry is a locomotive steam 
crane, running on a 4ft. 8}in. gauge tram-line; this crane 
can lift 8 tons at a 20ft. radius. From the quarry, and 
skirting the Palmiet River, is a 2ft. gauge tram-line 1} 
miles long and laid with 12 Ib. rails. This took the broken 
stone and “plums” to the site of the dam. The wagons 
used had a capacity of 18 cubic feet, and the service was 
curried out with a petrol locomotive. When the broken 
stone arrived at the dam it was tipped into a hopper, and 
the proper quantity of sand was added to it. The mix- 











Fig. 3-WATER TOWER, SAND RIVER DAM 


ture then gravitated into a tub of 9 cubic feet capacity, 
which formed part of the concrete mixer. The cement 
in proper quantity was also allowed to gravitate to 
the tub while the stone and sand were being admitted ; 
the tub was, when full, lifted automatically, and 
tipped into a hopper communicating with the mixing 
cylinder, where the correct amount of water was added 
and the mixing commenced. The apparatus had a 
capacity of 15 cubic yards per hour. When mixing was 
complete, a sliding door in the mixing cylinder was 





opened while the machine was still at work, and the 
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Fig. 4—GIRDER PIPE LINE BRIDGE, BULK RIVER 


mixed concrete dropped into a skip or bucket placed | 


underneath it. The skip was mounted loosely on a trolley, 
and was run from the mixer on a short length of tram- 
line till it came immediately under the cableway, which 
may be seen in Fig. 8 page 64. The head and tail gear of 
this cableway, which could deal with 12} cubic yards per 
hour, were movable on five lines of rails, so that the con- 
crete could be conveyed toany portion of the dam. The 
cement was specified to stand a tensile stress of 400 lb. 
per square inch atseven days and 500 lb. at one month. 
It was stored in a galvanised iron building holding some 
100 tons. This building had two floors. The cement was 
emptied from the barrels into a shute on the top floor, 
which led to the cooling machine wherein it was cleaned 


of all deleterious matter and allowed to fall a distance of | 


6ft. in fine spray. From the cooling floor the cement 
was sent down another shute in measured quantities and 
emptied direct into the 9 cubic feet tub attached to the 
concrete mixer as already described. 

In a machine shop close by is a 23 brake horse-power 


Campbell's oil engine for driving the concrete mixer, | 
cement cooler, saw bench, Tin. lathe, ani a drilling | 
There are also buildings containing the engi- | 
workmen’s | 


machine. 
neer’s office, blacksmiths’ shop, 
quarters, and a cement testing room. 
The dam on the Bulk River is not so far advanced as is 
that on the Sand River. In fact, at the end of November 


stables, 


last, out of nearly £27,000 which it will finally cost, less | 
This dam is to be 76ft. 


than £6500 had been expended. 
high from river bed to overflow level, and it is to impound 


some 120 million gallons of water, and to back up the | 


stream for a distance of some four-fifths of a mile. The 
up-stream face is to be built ofe oncrete blocks, while the 
down-stream face will be of quartzite obtained on the 
site. The dam will be curved up stream to a radius of 
800ft., and will be placed on the top of a waterfall. Its 
site is shown in the illustration—Fig. 9, page 64—which 
also shows the temporary intake. 

The pipe line from the Bulk River dam to the Green 


Bushes break pressure tank is 173 miles in length, or | 
about 45 per cent. of the total length of the whole pipe | 


line. There are to be 2 miles of 9in., 77 miles of 15fin., 
6} miles of 17}in., and 2} miles of 13in. pipes. The Qin. 
pipe is a branch line pipe from the Bulk River to the 
main pipe line, which it joins near the north end of the 
tunnel, which is to be 1132ft. long, to cost some £9660, and 
to be 6ft. high and 5ft. wide. The other sizes of pipes were 
designed according to the various gradients, the question 
of “nesting” having been borne in mind. It is said that 
the saving in freight due to nesting alone was between 
£5000 and £6000. The Qin. pipe is to deliver 750,000 
gallons when new and 500,000 gallons when encrusted, 
while the main line pipes will deliver 2} million gallons 
when new and 1} million gallons when encrusted. The 
first 7 miles of this pipe line are through rough and 
inaccessible country. Some idea of the difficulties met 
with may be obtained by a glance at Figs. 1, 2, 4, and 5. 
Fig. 1 shows the line crossing a kloof, and supported on 
concrete pillars; Fig. 5 shows an arched bridge for carry- 
ing the pipe over another kloof; Fig. 2 shows the pipe 
crossing the Bulk River, which is there 420ft. wide, on a 
straight girder bridge made up of thirteen 30ft. spans 
and two 15ft. spans; and Fig. 4 a pipe bridge with four 
60ft. spans, also crossing the Bulk River. It is interest- 


ing to notice the number of kloofs and rivers which lie | 


on the route. The following table gives the numbers 
crossed, and the numbers of piers or supports required :— 
Kloof crossings— 
ee ES Ea eee es a 
With two piers | 


With three piers... -3. 0.0.0... es - ue 3 
With arched girder bridges, 30ft. span ... 3 
$9 mn N és 24ft. 9in. span ... 1 
20ft. span ... 2 


With straight girder footpath vale ac 90ft. span 
APO Wnts SORMN is. 55” tee ae se 
,. With straight girder bridge, 30ft. span... ... ... 1 
River crossings— 
Bulk River lattice girder footway bridge, 240ft. 
long—four 60ft. spans ... ... 2... 
Bulk River straight girder bridge, 420ft. long ... 1 
Brak River straight girder bridge, 90ft. long—three 
canbe os EY See eee ee a | 





Fig. 5—-ARCHED BRIDGE OVER A KLOOF 











The pipes were made of open-hearth Siemens-Martin | 
steel, and had a tensile strength of between 24 and 27 
tons, and a limit of elasticity of 13 tons, with a 16 per 
| cent. elongation on an 8in. test piece. Over 2000 tons of 
| pipes, valves, and bridges were used on this section. 
| The quantity of water passing through the Bulk River 

main will be gauged by a Venturi meter, which will be 
| placed in a meter-house near the filter plant. This is to 
be fixed directly on the pipe line, and is to be a Candy’s 


Mr. Thorp, the town’s water works engineer and surveyor, 
set about the task of utilising every available means of supply, 
Orders had already been given for the sinking of two 154in. 
internal diameter boreholes at Bromsberrow, and of one at 
Malvern Link. As asupply from these could not be expected 
for some time, the Urban District Council decided to substi- 
tute temporarily in an old borehole an air lift-pump fcr an 
existing pumping engine. The work of doing this was 
entrusted to Messrs. C. Isler and Co., who, we may add, were 
also the contractors for the three new boreholes already 






































































automatic air compressing and aérating polarite filter, | mentioned. A 14in. by 14in. by 18in. steam-driven air com- 
which claims to have a high bacterial eficiency. | pressor was fixed, and with this plant over 9000 gallons per 


Fig.I. 





Fig.7. 


Fig. 6. 
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“Tae ENGINEER” 
OF TOOL USED IN MALVERN BOREHOLE 


| DETAILS 


We are indebted for the foregoing information and | hour, or 216,000 gallons per day, were raised continuously from 
| a depth of 300ft. from the surface, whereas previously only a 


illus ions Mr. W. Dugham, A.M. Inst. C.E., 3 ; 
ogg a ag ag Mem rata en . mp | little over 6000 gallons per hour were obtained with the 


M.I. Mech. E., hydraulic engineer to the scheme. | pumpe from a desth of only S008. . This compressor was kept 
| at work during the whole of the summer and autumn, during 
| which time it was running for twenty hours daily. It was only 
BOREHOLE AT MALVERN. | stopped on the 5th December. Mr. Thorp also brought into 
—- service other springs and streams, putting down small pump- 

As briefly mentioned in our yearly article on water supply | iug stations, and by this means forcing the water into the 
which appeared in our issue of the 5th inst., Malvern suffered | mains.- Thus Malvern was kept supplied with water through- 

| last year from a deficiency in its rainfall and hence in its | out the entire season, and a water famine averted. Notwith 


| water supply. With commendable foresight and ingenuity | standing the various sources from which the supplies were 
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obtained, and the haste with which the supplementary 
measures had to be taken, we understand that the death rate 
from zymotic diseases was actually below the average. 
Mr. Thorp may certainly be satisfied with his achievement, 
for a clean Dill of health is of vital importance to a place like 
Malvern. 

We may say that the two 15gin. wells at Bromsberrow were 
completed, and together yielded a supply of over 36,000 
gallons per hour, or over 864,000 gallons aday. On a test with 
an air lift pump working continuously for fourteen days, the 
water level was 33ft. from the surface to commence with, 
was only lowered 8ft. during the fourteen days’ pumping, 
and recovered its normal level immediately pumping was 
stopped. 

All, however, did not go well with the borehole at Malvern 
Link. This borehole was to be 950ft. deep, and 12in. internal 
diameter throughout, and was to be driven through the red 
matl formation into the red sand. When it is completed it 
will be lined to a depth of 710ft. from the surface without any 
reduction in size through the upper bed of marl and sand- 
stone, which contains little or no water, and into the lower 
water-bearing sandstone, 240ft. of which will remain unlined 
and from which the supply will be obtained. 

The boring tool used at first is shown in Fig. 1 on the 
accompanying engraving, A being the boring head, B a cast 
iron connecting piece joining A to an upper tube D, and Ca 
cast iron piece inserted between the connecting piece B and 
the boring rods. It consisted of a boring crown, core tube, 
connecting piece, and slurry tube, and was 17ft. 4in. long, 
and measured 113in. in outside diameter. The core and 
slurry tube were made of steel gin. thick. A central hole 
extended through the boring tool and right up through the 
whole length of rods, so that a continuous stream of water 
might be sent down to the boring crown. This water 
returned on the outside of the tocl and up to the surface of 
the ground, and was intended first of all to keep the tool cool, 
and also to clear away and bring to the surface the material 
cut by the boring head. It is of interest to note that the 
boring crown itself consisted simply of a mild steel cylinder 
with one slot cut in it. This was to permit small steel shot 
passed down through the central hole in the tubes to get to 
the bottom of the tool. It was these shot which did the 
actual boring by cutting into the stone as the rods and tool 
were revolved. 

When the process of boring had been carried to a depth of 
some 740ft. an unfortunate accident occurred. Thin layers 
of fine sand were met with between alternate layers of marl 
and sandstone. This sand caused the tool to jamb and 
prevented the free flow of the water. The waterway became 
choked, and could not be cleared even with a pressure at the 





pump of 150 1b, on the square inch. Owing to the failure to | 


get the water by the obstruction, the tool became effectually 
set. It was necessary, therefore, before the boring could be 
continued that the obstruction should be removed, and _ it 
may be mentioned that the tool itself weighed over 12 cwt. 
First of all stress was applied by means of hydraulic jacks, 
but the only result was fracture of the boring rods. Then 
special grappling tools of great strength were brought into 
use, and hydraulic jacks were again applied, this time to over 
80 tons, but without moving the tool more than a few inches. 
Messrs. Isler and Co. then determined to send down from 
London their engineer, Mr. F. Meyer, to take charge of the 
breakdown operations, and this gentleman, by the exercise of 
considerable skill and patience, succeeded in bringing the 
work to a successful termination. We feel certain that an 
account of what was done will be of interest to our readers. 

It was decided to bore right through the cast iron connect- 
ing piece, which is marked B in the illustration, and which 
was 123in. deep. The size of hole determined upon was 
93in. outside diameter, and 8}in. inside diameter. That is to 
say, it was decided to remove an annular piece of metal 
124in. long and 1fin. thick. The tool used in the first 
instance is shown in Fig. 2. It was in many respects 
exactly similar to Fig. 1, but it was smaller, and instead of 
shots, steel cutters were fixed in the boring head. The crown 
first used was provided with twelve steel cutters, four made 
to cut and clear on the outside diameter of the crown, four to 
cut and clear on the inside diameter, and four to overcut. 
The arrangement is shown in Fig. 3. 

With this as much as 3in. was bored or trepanned in nine 
hours, and great hopes were entertained that the process of bor- 
ing would be rapidly completed. However, the steel cutters 
at this depth came into contact with some $in. holes, which 
had been drilled horizontally in the casting B, with the 
result that some of the cutters broke, and those which 
remained were damaged. This brought matters to a stand- 
still, and necessitated the withdrawal of the tool for repairs. 
It may be added that only a hand grindstone was available 
for forming the teeth, which were of such a size and shape 
that it was impossible to hold them while being ground in 
anything but the fingers. 

In the next attempt the cutters were fixed as in Fig. 4. Only 
four cutters were used, and they were all made to cut clear 
inside and out. Owing to the pieces of the cutters first broken 
remaining in the work, slow progress only was made, and 
when 23in. more had been bored—making a depth of 54in. as 
a total—the tool had to be withdrawn for repairs to the 
eutters. With the next set of cutters, which were still 
arranged as in Fig. 4, a fresh trouble arose owing to the 
depth of the slot, which by that time had been made 8in. in 
depth. The difficulty was caused by the cutters becoming 
clogged with the iron borings, though some of these were 
removed by forcing water under great pressure down the 
hollow drilling rods. This difficulty increased as each inch 
was bored, until 11}in. had been completed, when progress 
again came to a standstill. New cutters of the same form 
were fixed, but no depth could be gained owing to the borings 
packing hard in the bottom of the slot, and forming an 
accumulation with a depth of about 3in. The tool took just 
about as long to cut through this deposit as it had taken with 
the solid cast iron, and by the time the actual metal was 
reached the cutters were blunted and would cut no more. 
When we say that the process of drawing and refixing the 
rods took some ten hours, it will be appreciated that delay 
was inevitable. 

The difficulty was finally surmounted by turning down the 
crown on the inside, so that it had a uniform thickness of 
jzin., and fixing round-nosed cutters set to clear inside and 
out, and having a total width of cut of »,in. only. The 
cutting tool was now as represented in Fig. 5. This tool went 
through the packed borings easily, and, travelling very fast, 
bored the last inch in one hour. The core was of the form 
shown in Fig. 7, Fig. 6 showing the tubes and the cast iron 
block remaining in the boring tube. The core fell down the 
bottom of the hole a distance of some 12ft., and was somewhat 
difficult to withdraw, owing to its having fallen slightly out of 
the vertical, and it took three days to get it out. ‘ 





The whole operation took just seventeen days. And it may be 
interesting to note that the groove bored would represent about 
378 cubic inches of cast iron. The weight of iron borings re- 
covered from the borehole, after being carefully washed, weighed 
over 801b. Much of the finer borings were no doubt washed 
away by the water pumped to keep the cutters clear. Messrs. 
Isler and Mr. Meyer are to be congratulated on what may, 
under all the circumstances, be termed the speediness with 
which the difficulty was overcome. It should be remembered 
that the obstruction was at a great depth below the surface, 
and what was going on could not actually be seen. Every- 
thing had to be done by ‘‘ feel.’’ Matters were not improved 
by the tendency of the drill to ‘‘ dance,’’ by reason of the 
elasticity of the boring rods due to their length. Probably 
much more trouble even than there was would have been 
experienced had not Mr. Meyer arranged, by means of differ- 
ential blocks and gearing, a very delicate feed by which the 
tool could be advanced by as small a distance as ;},in. 

Immediately the obstruction was removed boring was re- 
commenced with the smaller diameter of 10in., and the final 
210ft., making the total depth 950ft., were completed in 
exactly one month. The enlargement of the borehole to 
12in. is now proceeding, and when this is completed the | 
boring tube will be knocked down to the bottom of the hole. 








AN ANTHRACITE COAL STOVE. 


ANTHRACITE nuts as fuel for domestic purposes have 
hitherto met with little success, especially when used 
with an open grate. The difficulty of lighting, the intense | 
heat when once set properly burning, and the nuisance caused | 
by the sulphur that is given off, have all been against its | 
general adoption. Indeed, we believe that it has only been | 
used when no other kind of fuel was available. We have during | 
the past few days inspected a new continuous burning, enclosed | 
stove designed by Messrs. Smith and Wellstood, Limited, of | 
11, Ludgate-circus, E.C., which, we are informed, is suitable 
for burning coke, and Welsh, American, and Irish anthracite 














ANTHRACITE COAL STOVE 


coal. This class of stove is;now being made for several of the 
Great Western Railway Co.’s waiting-rooms, and the accom- 
panying illustration shows the type that will be supplied. 
In appearance it is similar to the numerous other types of 
enclosed stoves that are now upon the market. But in con- 
struction it contains features that are peculiar to itself, and 
specially adapted for its particular class of work. The grate 
is either circular or oval, and on its underside is cast a pin 
which fits into a socket cast in a bar extending from the back 
to the front of the hearth. This arrangement allows the 
grate plenty of movement, which is utilised for shaking the 
ashes away. There is a small extending lug cast on to the 
grate, and to this is attached a rod which passes out through 
the front of the stove. This is shown immediately under 
the door, on the right-hand side. By pulling and pushing 
this lever the grate is agitated, and the ashes pass into the 
ashpan. The grate is lined with fire-brick up to the top of 
the door, after which the lining is of metal, shaped like a 
hopper, for the reception of the coal. A space is left between 
the outer-casing of the stove and the lining, so as to form a 
flue for the products of combustion, which make their escape 
from the stove through a metallic flue situated at the back, 
and slightly below the level of the top of the door. The coal 
is supplied through the small circular door at the top of the 
stove. The supply with the hopper completely filled is suffi- 
cient to last for twelve hours. A neat arrangement has been 
adopted for regulating the air supply. The ashpan is fitted 
with an excentric which, when in its lowest position, allows 
the front of the hearth to be completely closed. By turning 
a small lever—clearly shown in the illustration—the top of the 
front of the ashpan is tilted back, allowing air to enter 
through the opening thus made, The amount of opening, 
and consequently the amount of air, can, of course, be regu- 
lated by the movement of the lever already referred to. The 
door is fitted with four mica panels, through which the 
pleasant glow of the fire can be seen. The fuel is incan- 
descent as high as the top of the door. The stoves now being 
made for the Great Western Railway Company will be fitted 
with a simple device to prevent the door and the hopper 
cover from being tampered with, The key for this purpose is 
shown at the foot of the stove, 





| detonator. 


One of the chief drawbacks to the use of anthracite stoves 
is the great difficulty of getting them properly to light. We 
are, however, informed that this is no serious obstacle with 
the ‘‘ Francesse’’ stove. The makers say that if plenty of 
wood is used, no trouble should be experienced. Although 
primarily designed for anthracite nuts, nevertheless coke can 
be used if desired, and in places where anthracite is unobtain- 
able. There is, however, the objection that the fire will only 
last about half the length of time. With regard to the cost 
of working, the figures supplied by the makers show that the 
stoves are efficient and cheap to run. For instance, taking 
anthracite coal at 33s. per ton, the cost of working for twelve 
hours is given as 24d. It is stated that only 14 Ib. of this 
class of fuel would be used in that time. If broken coke is 
used, 21 1b. are required, which, taking the price per ton at 
16s., makes the cost of working for twelve hours come to 2d. 
These figures compare favourably with any other method of 
heating. 








OBITUARY. 


JAMES McDONALD ANGUS. 
THE death is announced of Mr. James McDonald Angus as 
having taken place on Monday, the 15th inst., at Leven, 
Fifeshire. Since 1897 Mr. Angus has been principally 


| engaged in the construction of tramways, having been a 


resident engineer for several of those built by the British 
Electric Traction Company, and he was at the time of his 
death acting as resident engineer for Mr. Stephen Sellon on 
the Wemyss and District Tramways. He has also recently 
been engaged in the valuation of some of the properties of 
the London Water Companies in connection with their 
transfer to the Metropolitan Water Board. For the greater 
part of his career, however, Mr. Angus was a railway 
engineer. He served his apprenticeship in the locomotive 
works of the North Staffordshire Railway, Stoke-on-Trent, 
and was afterwards employed at Stephenson's, Newcastle-on- 
Tyne, and the North-Western Company’s Works at Crewe. 
He was articled to Mr. J. C. Forsyth, M. Inst. C.E., and 
afterwards became agent and engineer for Mr. William Moss, 
railway contractor, of Stafford. Joining the London and 
North-Western Railway Company as resident engineer for 
permanent way works, he had charge of the three sections of 
the railway between Stafford and London, and charge of all 
the London goods warehouses, depéts, and docks belonging to 
the London and North-Western Railway. He afterwards 
accepted an appointment as engineer-in-chief to the New 
South Wales Government Railways. He left Australia in 
1893. Mr. Angus’ death breaks a link with the earliest days 
of railway enterprise, as his father was the first locomotive 
superintendent of the North Staffordshire Railway, and was 
also engaged on the construction of what is now the London 
and North-Western Railway, having been in charge of the 


| heavy work involved in the extension from Edge Hill to 


of Lime-street Station. 


Lime-street, including the buildin, 
impressed itself on all 


Mr. Angus’ personality is one whic 


| with whom he was brought into contact, and the news of his 


death will be a source of regret to a very large circle of 
engineers. Though sixty-five years of age, he continued hale, 
hearty, and in good working condition up to a very few days 
of his death. 


WE regret to have to record the death of the inventor of the 
mercury air-pump, Dr. Sprengel, at the age of sixty-two. He 
was second son of the late Geo. Sprengel, of Schillerslage, and 
was born near Hanover, and educated in Germany, but came to 
England young, and worked at the laboratories of Oxford 


| University, Guy’s, and St. Bartholomew’s Hospitals. His air- 


ump was simple, yet it enabled scientific men to carry out most 

important experiments. Dr. Sprengel demonstrated, too, the 
value of picric acid—more popularly known since in connection 
with melinite and lyddite—as an explosive when fired by a 
Dr. Sprengel was made a Fellow of the Royal 
Society in 1878. 








THE JUNIOR INSTITUTION OF ENGINEERS.—A meeting will be 
held held on Friday, January 26th, at 8 p.m., at the Westminster 
Palace Hotel, when the honorary members’ lecture of the twenty- 
fifth session, entitled ‘‘ Notes on Boiler Trials,” will be given by 
Professor J. D. Cormack, B.Sc. On Saturday, January 27th, at 
3 p.m., a visit to the engineering laboratories of University College 
will be made, during which Professor Cormack will demonstrate the 
methods of conducting a boiler trial. 

THE UNIVERSITY, SHEFFIELD.—The Council of the University 
have appointed Mr. L. T. O'Shea, Professor of Applied Chemistry 
in the University. Professor O’Shea, who is well-known in Shef- 
field and district, is Bachelor of Science of the University of 
London. When the mining department of the University College 
of Sheffield was instituted in 1890, the importance of chemistry 
applied to mining was fully recognised, and Professor O’Shea was 
appointed lecturer in that subject, which found a prominent place 
in the curriculum of its mining students. Owing to the rapid 
development of the coking of coal in the retort oven in South 
Yorkshire and Derbyshire, the subject has assumed increased im- 
portance, and, realising this, the council of the University of Shef- 
field have founded the chair of applied chemistry. The professor 


of applied chemistry will continue to cig J the department on 
e 


the lines which have been followed during the last fifteen years, 
and for this purpose a laboratory has been furnished and equipped. 


AN ANTICIPATION.—A correspondent draws our attention to the 
following curious passage in the Spectator of 6th December, 1711, 
Number 241, page 294 :—‘‘ Strada, in one of his ‘ Prolusions,’ gives 
an account of achimerical correspondence between two friends by 
the help of a certain loadstone, which had such virtue in it that if 
it touched two several needles, when one of the needles so touched 
began to move, the other, though at never so great a distance, 
moved at the same time, and in the same manner. He tells us that 
the two friends, being each of them possessed of one of these 
needles, made a kind of a dial plate, inscribing it with the four- 
and-twenty-letters, in the same manner as the hours of the day 
are marked upon the ordinary dial plate. They then fixed one of 
the needles in each of the plates in such a manner that it could 
move round without impediment, so as to touch any of the four- 
and-twenty letters. Upon their separating from one another into 
distant countries, they agreed to withdraw themselves punctually 
into their closets at a certain hour of the day, and to converse 
with one another by means of this, their invention. Accordingly, 
when they were some hundred miles asunder, each of them shut 
himself up in his closet at the time appointed, and immediately 
cast his eye upon his dial plate. If he had a mind to write any- 
thing to his friend he directed his needle to every letter that 
formed the words which he had occasion for, making a little pause 
at the end of every word or sentence, to avoid confusion. The 
friend, in the meanwhile, saw his own sympathetic needle, moving 
of itself to every letter which that of his correspondent pointed 
at. By this means they talked together across a whole continent, 
and conveyed their thoughts to one another in an instant over 
cities or mountains, seas or deserts, 
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RAILWAY MATTERS. 





An order for 440 railway carriages for the Metropolitan 
Railway Company has been placed with a German syndicate. The | 


order will aggregate nearly a quarter of a million in wages alone. 


We learn that Mr..Hugh Wyndham-Luttell Harford, of 
Hambrook, near Bristol, has been elected a director of the Midland 
Railway Company, in the place of Mr. Charles Thomas, who has 


resigned. 
Ir has been stated that during a trial run on the 


Baltimore and Ohio Railroad a speed of 100 miles an hour was 
The entire run of 128 miles was accomplished in 126 


reached. 
minutes. 


Tue losses incurred by the various railways running 
into Moscow, as the result of the late disorders and by the recent 
hombardment of the public and private buildings there, is estimated 


at £15,093,000, 

THE campaign of railroad building now under way in 
Canada, which will require from three to five years for its comple- 
tion, is expected. to result in the construction of a total of 7344 
miles of steam lines, 


PertH Town Council has decided to petition against 


the proposed amalgamation of the Highland and Great North of 
Scotland Railways, on the ground that such amalgamation is against 


the interest of the traders carrying on business within the burgh, 
and the citizens generally. 


TuE rails on the belt-line railroad around Philadelphia 


are said to be the heaviest used anywhere in the world, weighing 
All the curves 
and spurs have the same heavy rails, which were made specially for 


142 lb. per yard. They are ballasted in concrete. 


the Pennsylvania Railroad. 

Accorb1nG to the official statistics pep pebiched by the 
Russian Ministry of Ways of Communication 3648 miles of railway 
are now being laid down in the Russian Empire ; the Government 
are laying down 29554 miles at the cost of the Crown, while 693 
miles are being laid down by private enterprise. 


Tue Great Western Railway Company announces that 


a special train bringing the American mails from Plymouth to | 


Paddington on Saturday covered the distance of 246 miles in 
240 minutes. 
the train was running at over sixty miles an hour. 


Tue Indian Railway Board has issued recommenda- 
tions as to the training of soldiers as guards and drivers. The 
railway companies are to erect quarters, out of railway funds, at 
such stations as are suitable, the rent being paid by the Govern- 
ment on the same scale as obtains on the individual railway 
concerned, : 


A NOTABLE feature of the past year in Mexican progress, | 


says the Jron Age, was the establishment of regular service on the 
Isthmus of Tehuantepec Railway. It is believed by its promoters 
that they are destined to divert to this route a large part of the 
traffic between the Atlantic and Pacific oceans during the period of 
construction of the Panama Canal. 


Recent high-pressure tests made on the experimental | 


locomotive at Pu 
the inadvisability of working pressures above 200 lb. 


ue University by Prof. W. F. M. Goss indicate 
At 240 lb. 


serious difficulties were encountered with the operation of the in- | 


jectors, check valves, &c., while many parts and fittings normally 
tight at about 200 Ib. pressure and less commenced to leak steam. 


Tur “ Cuban Special,” the 24-hour train of the Llinois 
Central between Chicago and New Orleans, made its first trip south 
December 26th and its first northward trip December 28th. 
trains arrived on time. The distance is 923 miles. This is 
probably the only line in the world, so long as 900 miles, which 
trains traverse without changing watches. 
on Central Standard time all the way. 


AccorDING to the Railway Times, the goods booking 
at the Lahore Station of the North-Western Railway—of India— 
was closed to the public fora whole week on account of all the 
vehicles having been taken up by the baggage of the Rajas return 
ing from Lahore, where they had been on the occasion of the visit 
of H.R.H. the Prince of Wales. The loss caused must have been 
enormous, not to speak of the inconvenience. 


Tue burgesses of Todmorden have authorised the Cor- 
poration immediately to promote a Bill in Parliament empowering 
them to provide and run motor omnibuses within and without the 
borough, in connection with the tramway systems of the Corpora- 
tions of Halifax, Rochdale, and Burnley. This would make com- 
plete a service of trams or "buses connecting Lancashire and 
Yorkshire, and extending from Bradford and Leeds to Manchester 
and Liverpool, 


A New signalling board apparatus has recently been 
installed on the Metropolitan District Railway at Earl’s Court. 
The apparatus consists of a diagram of the ‘section ” of the line, 
and is hung up in the signal-box. The progress of the train in 
that section is indicated by a small electric light, which moves 
along behind the diagram in a corresponding manner with the 
train. Thus the signalman is always cognisant of the exact position 
and the progress of the train. 


Two new railroads to be built by American capital are 
projected in Nicaragua. e first is to connect the city of 
Managua, the capital, with the north-west part of the republic. 
This is to run through the States of Managua, Leon, Matagalpa, 
Jinotega, and Segoira. The other, road is to be built by the Great 
Central Railway of Nicaragua. It is to run from the head of 
navigation on the Coco River, on which the company now has a 
steamboat service, about 250 miles into what is said to be a rich 
mineral region. 


THE imposition of a tax upon travellers and goods 
entering Paris is, says the Railway News, suggested by M. Andre 
Lefevre, the reporter of the ‘Paris Municipal Budget,” in place of 
the octroi duties. The tax upon travellers, he calculates, would 
bring in £600,000. Railroad travelling in the city would also be 
taxed, which would produce another £112,000. From omnibus, 
tramway, and metropolitan traffic, M. Lefevre reckons to derive 
his largest amount, as a halfpenny tax on each journey would 
furnish £1,040,000 to the city. 


AccorD1nG to the Bulletin of the International Railway 
Congress, the Northern of France has the fastest train in Europe. 
It runs between Paris and Calais hauled by the famous de Glehn 
four-cylinder compound locomotive. The distance between Paris 
and Calais is 297-23 kiloms. (184-69 miles) and is covered in 
8 hours 1 minute. This means between Paris and Amiens, where 
i stop of 4 minutes is allowed for coaling and watering the engine, 
an average speed of 101-69 kiloms. (63-19 miles), and between 
Amiens and Calais 96-06 kiloms. (59-70 miles) an hour. 


A SINGLE-PHASE railway of unusual interest has recently 
been put in operation by the Long Island Railroad between Sea 
Cliff, Glen Cove, and neighbouring steamboat landings on Long 
Island Sound. It is only about five miles long, and was originally 
operated by direct current from a local electric company. It was 
ascertained, however, that power could be obtained more advan- 
tageously from the company’s generating station at Long Island 
City, about 27 miles distant, and used by single-phase motors. 
The tension of the current is 11,000 volts, which is transformed 
down to 2200 volts, 





A portion of the mails were slipped at Bristol, whilst | 


Both | 


The schedules are made | 


NOTES AND MEMORANDA. 


THERE is said to be an increasing demand in China for 
medium-power gasolene and oil engines. 


Ir is stated that by the will of the late Mr. Yerkes the 
Yerkes Observatory, Chicago, is given the sum of £20,000. 


For the transmission of electric power, a plant 
capable of converting 630,000 horse-power is being built on the 
river Isere, Switzerland. 


A GREAT difficulty in the production of power from 
peat gas is the rapid formation of tar. This has to be separated 
and constitutes a serious loss of heat. 


THE output of coal in the United States has doubled in 
the last 10 years. If the consumption continues to increase in the 
same ratio for the next 10 years, the required output will reach 
600,000,000 tons in 1915. 


THE gold yield of Australia for 1905 amounted to 
4,127,991 oz., valued at £17,544,000, compared with 4,215,239 oz., 
valued at £17,915,000 in 1904. The value of the year’s export of 
gold was £6,000,000 below 1904, 


TWELVE months ago the number of motor omnibuses 
running in London was twenty. It has now risen to 230, and great 
additions to this total will shortly be effected. The orders have 
been given, but delay arises in getting delivery. 


At Yokosuka the Japanese have under construction a 
battleship with a displacement of 19,250 tons, which is a greater 
displacement than has been attempted by any other navy hereto- 
fore, and as soon as this vessel is launched a sister ship is to be 
laid down. 


Unber the Law of the 1st of April, 1905, expenditure 
is authorised for new canals in Prussia to the extent of £16,728,750, 
of which £12,537,500 fall to the cost of making the canal from the 
Rhine to the Weser, including the canalisation of the Lippe and 
various accessory works, 


It is said that the future of the coal mining industry 
| in Corea does not look promising ; there are, however, coal deposits 
in several places. Of these deposits only that at Pyeng-Yang 
consists of smokeless coal, all the others being bituminous, and 
though some of the deposits are of considerable extent, the quality 
is not very good. i 


At the close of the quarter ended December 31st last 
there were 55 warships of 262,025 tons displacement under con- 
struction in the United Kingdom. Of this number 47 vessels of 
135,625 tons were being built in private yards and the remainder 
in Royal Dockyards. Thirty-six of the vessels were torpedo 
destroyers and submarines. 


AN important point in the development of the Canadian 
| North-West, says the Hngineering and Mining Journal, has been 
the discovery of coal on both slopes of the Rocky Mountains. The 
mines in the Crow’s Nest Pass district are already well known and 
are large producers ; while in Alberta, one of the new provinces of 
the Dominion, new discoveries of coal are continually made. 


Ir is reported that large deposits of iron ore have been 
found near Vryheid, in Natal. The best grades of this ore are 
said to yield 45 per cent. of iron, some samples giving as much as 
60 per cent. e ore is free from phosphoric and titanic acids, 
and sufficient lime exists in the vicinity to allow of smelting being 
carried on economically. Large works for dealing with the ore are 
being projected. 


THE manganese deposits recently discovered at 
| Nazareth, Bahia, Brazil, are similar in their geological formation 
to those at Queluz, in the State of Minas Geraes, but notably 
different from the manganese deposits in other parts of the world. 
The manganese occurs in the form of veins, dikes, or lenticular 
masses in the midst of a formation of crystalline rocks of various 
types which may be included under the generic name of gneiss. 


A DEscriPTIoN of the recent discovery of diamonds and 
other precious stones in Rhodesia has just been given by Sir John 
Willoughby. The discovery was made between the two main 
rivers of Matabeleland. Sir John said that during 30 days’ work, 
out of 1500 loads washed there had been found diamonds, sapphires, 
rubies, &c., of more than 3000 carats, or fully two carats per load. 
Only a limited commencement had yet been made in developing 
the deposit. 

AccorDING to a contributor in the Engineering Maga- 
cine the coking system is absolutely essential for smokeless work- 
| ing. For forty years past this type of stoker has been pre-eminent 
in this respect, and it will continue to hold its own. With water- 
tube boilers, the chain-grate stoker with modern improyements has 
a very satisfactory record, but unlike other modern coking stokers 
a small fuel of good quality, clean and practically free from dust, 
is demanded. 


THe Tantalum lamp is said to have an efficiency of 
more than double that of the ordinary carbon-filament lamp of the 
same voltage and candle-power, consuming at the outset from 1-73 
to 1-93 watts per candle-power as against 3-5 to 4 watts per 
candle-power for a good incandescent lamp. The life of the 
Tantalum lamp is rather short, being about 500 hours, and the 
filament used has a tendency to soften and become friable with use. 


Tuer shifting sands of Cape Cod are being held satis- 

| factorily against the high winds of that district by growths of 

beach grass and plantations of pine, alder, bayberry, and other 

trees and shrubs. The work was started several years ago by the 

State, and has been followed by private landowners, who have been 

| impressed with the necessity of preventing the drifting of loose 

sand from the barren dunes over the tracts covered with 
vegetation. 


THE new dam to be built on Missouri River at Helena, 
Mont., will be 630ft. long and 75ft. to80ft. high ; it will have an up- 
stream slope of 1} to 1, and be anchored into gravel and rock ; 
10,000 yards concrete ; 15,000 yards rock fill. It will have 500ft. 
spillway, part of which will be wood and part steel ; wooden aprons 
independent of steel work. Under upper toe steel bents are 
replaced by rock fill covered with concrete and flat plates to height 
of 25ft. or 30ft. This, it is said, will be the largest structure of its 
kind in existence. 


| AccorDING to the Engineering and Mining Journal, 
| a new industry, incidental to the anthracite trade, is rapidly 
| developing; it is that of the cutting and polishing of water 
crystals found in the mines. They are becoming a great fad, and 

in many instances the ordinary man cannot detect the difference 
| between them and the real diamond. Miners are now offered 
| inducements to preserve the best finds instead of throwing them 
away as heretofore. Recently a Hazleton miner is said to have 
been given £20 10s. for a slab. 


| Tur Pioneer publishes some particulars of the new 
bridge across the Ganges at Allahabad, which was opened on 

| December 20th and which has been named the Curzon Bridge in 
accordance with the custom by which the name of the Viceroy is 
bestowed upon the most important bridge constructed during his 

| term of office. The river here is 6000ft. wide, but this was reduced 

| to 3000ft. by a training bund 4000ft. long formed of sand from the 
river bed faced with loose stones. The bridge has 15 spans of 
200ft. each and cost a quarter of a million sterling. The piers are 
sunk 100ft. below the low-water level and the railings are 100ft. 
above, 


| 





MISCELLANEA. 





LiverPoot tramway traffic is gradually increasing. 
There was an increase of, receipts during last year of nearly 
£10,000. 

OrpERS have been placed at Woolwich Arsenal for 
2,000,000 rounds of small-arm ammunition, and, in addition, 
forty-six 13-pounder and 18-pounder guns, and 100 3-pounder 
guns. 


It is reported that a new floating fortress, globuloid in 
shape, practically impenetrable, and four times as powerful as 
pe best battleship, is being built in America for harbour and coast 

efence. 


Serious floods have recently occurred at the towns of 
Copiapo, Vallenar, and Tierra Amarilla, which have been nearly 
destroyed. Large numbers of homeless people are suffering 
severely. 

Tue Gainsborough Commission of Workmen now in 
Germany has reported fully the conditions existing in important 
chemical works at Leverkusen, a town situated on the Rhine. not 
far from Cologne. 


A Bit which provides for the adoption of the weights 
and measures of the métric system in all departments of the 
Government of the United States on July Ist, 1908, has been 
introduced into Congress. 


A company has been formed at Penrith for connecting 
the town and Lake Ullswater by a daily service of motor cars to be 
run in connection with the Ullswater steam yachts. The five miles 
is at present done by coach. 


Ow1neé to the severe weather, fears are entertained for 
the safety of the great steel floating dock Dewey, which weighs 
over 20,000 tons. It is now being towed to the Philippines from 
America by three powerful tugs. 


A FORGOTTEN charge of dynamite in a rock excavation 
was recently struck by a percussion drill in New York, producing 
an explosion injuring people some distance away by the flying 
stones. Three workmen were killed. 

Tue Canadian Government, in sympathy with the aims 
of the Forestry Convention, have decided to grant no more new 
timber “limits,” and in the renewal of any old leases provision 
will be made for the reforesting of certain portions of their land. 


THERE has recently been launched at Orange, Texas, a 
floating dry dock in a single-box section, the length over all being 
332ft.; the length of the box, 242ft.; the width, 95ft.; depth of 
box, 14ft.; depth of water over entrance sill when submerged, 25ft. ; 
capacity, 5000 tons. 

THE newly established Bureau of Mines at Chinanfu is 
taking steps to install a metallurgical laboratory in the city for the 
purpose of examining mineral specimens from all over the province, 
it being the intention to require the local officials to send any ores 
or other mineralogical specimens they obtain. 


Ir is announced that the Aéro Club of America, an 
offshoot of the Automobile Club, will hold in the gymnasium of 
the Sixty-ninth Regiment armoury in New York an aéronautical 
exhibition, which will include balloons, aéroplanes, box kites, and 
models of the most famous air ships of Europe and America, 
including those navigated by Santos Dumont, Roy Knabenshue, 
and others. 

SecrRETARY Bonaparte, of the United States Navy 
Department, says the Marine Review, will only recommend to 
Congress the construction of one new battleship. The general 
Board has recommended three. There is a possibility that the 
South Carolina and Michigan, two battleships authorised last year 
but not yet constructed, will be increased in displacement from 
16,000 to 18,000 tons. | 

In the annual report of the Derwent Valley Water Board, 
it is stated that satisfactory p is being made with the 
scheme. At the Derwent dam about 192,000 cubic yards have 
been excavated, and about 3500 cubic yards of concrete masonry 
completed. At the Howden dam the excavation totals 152,000 cubic 
yards, and the masonry erected about 24,000 cubic yards. 


THE adoption of the steam turbine has been decided 
upon for the three steamers which are being constructed for the 
new direct route between England and Ireland, vid Fishguard and 
Rosslare, which will be started during the coming summer. The 
vessels will be named St. George, St. Patrick, and St. David, and 
their principal dimensions will be:—Length, 350ft.; breadth, 41ft.; 
depth, 17ft. 6in. 

WueEn the first two tons of anthracite coal were brought 
into Philadelphia, in 1803, the good ple of that city, so the 
record states, ‘‘ tried to burn the stuff ; but, at length disgusted, 
they broke it up and made a walk of it.” Fourteen years later 
Colonel George Shoemaker sold eight or ten wagonloads of it in 
the same city, but warrants were soon issued for his arrest for 
taking money under false pretences. 


ADDRESSING a meeting at Gosport, Mr. Arthur Lee, 
ex-Civil Lord of the Admiralty, said plans had been prepared at 
the Admiralty for a big extension of Portsmouth Dockyard. It 
was intended greatly to improve the shipbuilding and repairing 
facilities, so as to make the Deskyend thoroughly up to date in all 
respects. There would be no more discharge of workmen, as the 
establishment had now reached its limit. 


AccorDING to a correspondent of the Birmingham 
Daily Post at Quebec it is stated that the Canadian Pacific Rail- 
way intends making Quebec the summer terminus of its new 
Atlantic steamers, of which the Empress of Ireland and Empress 
of Britain are the latest additions. Extensive alterations will be 
made in the docking facilities for the accommodation of the 
steamers, and an impetus of local trade is expected to be the result 
of this new departure. 


ApMIRAL CoGHLAN, speaking at a meeting of the Patria 
Society, held in the Hotel Savoy, New York, last Friday, said:— 
According to a report published by the New York Wor/d—that the 
United States, instead of having forty effective fighting ships, had 
really only eighteen, and even of these two were at the present 
time undergoing repairs—in the matter of naval strength, the 
United States was so far behind England that it was almost useless, 
in his opinion, to try to overtake her. 


AccorDING to the Birmingham Daily Post, the question 
of an Australian navy, which has been discussed from various 
ints of view, both here and in Australia, has been again revived. 
ver since the conclusion of the present naval agreement between 
the Admiralty and the Commonwealth Government there has been 
a more or less influential party whose aim it is to foster the spirit 
of self-help in the matter of naval defence. It is ptoposed to 
spread the cost of providing a fleet over seven years, at an average 
cost of £330,000 per annum. 


One of the deputies for Leghorn, Signor Salvatore 
Orlando, has submitted to the Royal Commission on Italian Ports 
a scheme for the improvement of the port of Leghorn. This 
scheme provides for a thorough reorganisation, for carrying out 
excavations with a view to deepening the harbour, and for the 
construction of a large dock on the west. The enlargement of the 
port is said to be urgently needed, Leghorn being very poorly 
provided with quays ; the annual tonnage of shipping amounts to 
about 1100 tons for every metre of quays, while in busier ports it 





| amounts to between 400 and 500 tons. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfgasse, Vienna. 
CHINA.—KE.Ly AnD WALSH, LimireD, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 13, Unter den Linden, Berlin. 

F. A. Brocxnaus, Leipzic ; A. Tweitmever, Leipzic. 
INDIA.—A. J. ComBRIDGE AND Co, Railway Bookstalls, Bombay. 
|TALY.—Logscuer anv Co., 307, Corso, Kome ; Bocca Freres, Turin. 
JAPAN.—KELLy anp Watsu, Limirep, Yokohama, 

Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
Ss. AFRICA.—Wa. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 

GorpDON AND Gotcu, Long-street, Capetown, 

R. A. THompson AND Co., 38, Loop-street, Capetown. 

J. C. Juta anno Co., Capetown, Port Elizabeth, Johannesburg, 

East London, Grahamstown, King Williamstown, Stellenbosch. 

Hanve House, Limirep, Kimberley. 

ADAMS AND Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anp Gotcn, Melbourne, Sydney, and Brisbane. 

R. A. THomMpson anpD Co., 180, Pitt-street, Sydney ; Melbourne, 

Adelaide and Brisbane, 

TURNER AND HenveERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MontTREAL News Co., 886 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 

85, Duane-street, New York ; SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—KE ty anv Watsu, Liuirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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4a The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
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42 =In order to avoid trouble and confusion we find it necessary to injorm 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

427 =All letters intended for insertion in Tae ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good fuith. No notice 
whutever can be taken of anonymous communications. 

4a =6—We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


DravantsMaN.—Has it not struck you that 3 or } is the ratio of expansion 
itself? For convenience decimals are usually employed. = +875; 
3} = -75. Th»square root of the first is between -93 and -94, of the second 
about -87. 

J. P. (Fermoy).—‘‘The Drainage of Villages,” by William Spinks, pub- 
lished by the Sanitary Publishing Company, 5, Fetter-lane, E.C., may 
give you what you require; ‘‘Sewage Disposal Works,” by W. Santo 
Crimp, and published by Chas. Griffin and Co., of Exeter-street, Strand, 
may also be of use to you, and you may also get some useful hints from 
‘Natural Sewage Treatment,” by Lieut.-Col. Alfred 8. Jones, V.C., and 
Alfred Roechling. This book is published by E. and F. N. Spon, 125, 
Strand, W.C. 

W. R. (Cripplegate).—‘‘ A Manual of Marine Engineering,” by A. E. 
Seaton, London, Chas. Griffin and Co., Exeter-street, Strand; and 
‘* Marine Engines and Boilers,” by Dr. G. Bauer and Leslie S. Robert- 
son, London, Crosby Lockwood and Son, are two excellent books, and 
will no doubt give you all the information you require about marine 
engineering. You will find “Steel Ships, their Construction and 
Maintenance” a good book on shipbuilding. This is written by Thomas 
Walton, and is published by Chas. Griffin and Co., Limited, Exeter- 
street, Strand. A list of books on navigation can be obtained from 
Messrs. Imray Laurie, Norie and Wilson, Limited, 156, The Minories, E. 

G. F. G. (Woking).—It is impossible to give costs for the construction of 
railways in general. Every railway is governed by the local conditions, 
the necessary tunnels, the building of embankments and bridges, the 
cost of labour, the facilities for transport, the presence of suitable 
material for ballasting, and so on. The only clue, and that not a very 
good one, is to be found in the cost per mile of existing railways in the 
same or similar districts. These may be found in books of reference ; 
some in encylopedias, which no doubt you have the power of consulting. 
The costs of light railways vary between £1000 to £3000 per mile, main 
lines pen £10,000 to £20,000 per mile for construction work and sta- 
tions only. 








MEETINGS NEXT WEEK. 


InsTITUTE OF MARINE ENGINEERS.—Monday, January 22nd, at 8 p.1n., 
at 58, Romford-road, Stratford, E. President's Address and Presentation 
of Denny Medal. 

LiveRPooL ENGINERRING Society.— Wednesday, January 24th, at 8 p.ra., 
at the Royal Institution, Colquitt-street, Liverpool. inary meeting. 
Paper, “Transatlantic Lines and Steamships,” by Mr. Arthur J. Maginnis, 
M. Inst. C.E., M.I. Mar. E., M.L.N.A. 

Tue InstituTIon or ELecrricaL Enoineers.—Thursday, January 25th, 
at 8 p.m., at the Institution of Civil on Great George-street, 
Westminster. inary general meeting. Paper, ‘‘ Technical Considera- 
tions in Electric Railway Engineering,” by F. W. Carter, M.A. 

Tue InstrruTIon oF Crvi. ENGINEERS: NEWCASTLE-UPON-TYNE Asso- 
CIATION OF StupDENTs.—Thursday, January 25th, at 7.30 p.m., in the 
Chemical Lecture Room of the “Armstrong” College. Paper, ‘‘ Notes on 
Location, Construction, and Working of Standard and Narrower Gauge 
Railways,” by Mr. T. W. Bracken, Assoc. M. Inst. C.E. 

Socrety or Arts.—Wednesday, January 24th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Ordinary meeting. Paper, ‘“‘The Planting 
of Waste Lands for Profits,” by Dr. J. Nisbet. Thursday, January 25th, 
at 8 p.m. Howard Lectures. (II.) “ High-speed Electric Machinery, 
with special reference to Steam Turbine Machines,” by Professor Silvanus 
P. Thompson, D.Se., F.R.S. 

Norta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Friday, January 26th, at 7.30 p.m., in the Lecture Hall of the Literary 
and Philosophical Society, Westgate-road, Newcastle-upon-Tyne. General 
meeting. Discussion on Mr. Schofield’s paper on ‘‘ Pneumatic Tools as 
applied to Ship Construction,” and on a paper on ‘‘The Engineering 
Value of Lubricating Oils,” by Mr. W. F. Parish, jun. 

Roya InstrTuTION oF GrEaT Britain.— Friday, January 26th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Walter Pater,” by 
Arthur C. Benson, M.A. Afternoon lectures :—Tuesday, January 23rd, 
at 5p.m. (IIL.) ‘‘ Impressions of Travels in China and the Far East,” by 
Professor Edward Harper Parker, M.A. Thursday, January 25th, at 
5p.m. (II.) “Shakespeare,” by the Rev. Canon Henry Charles Beeching, 
M.A., D.Litt., Saturday, January 27th, at 3 p.m. (II.) “‘The Church in 
France,” by J. E. C. Bodley. 

Tae Institution oF Civit ENGINgERS.—Tuesday, January 28rd, at —_ 
Ordinary meeting. Discussions: ‘‘ The Elimination of Stormin-water from 
Sewerage Systems,” by David Ernest Lloyd-Davies, Assoc. M. Inst. C.E. 
“On the Elimination of Suspended Solids and Colloidal Matters from 
Sewage,” by Lieut.-Colonel Alfred Stowell Jones, V.C., M. Inst. C.E., and 
William Owen Travis, M.D., Barrister-at-Law. Friday, January 26th, 
at 8p.m. Students’ meeting. Papers: “Prince of Wales Pier, Fal- 
mouth,” by T. R. Grigson, Stud. Inst. C.E. ‘‘Ferro-concrete Pier at 
Purfleet,” by H. O. H. Etheridge, Stud. Inst. C.E. 
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Cylinder Condensation. 


On the 17th of March, last year, the first report 
of the Steam Engine Research Committee was read 
by Professor Capper before the Institution of 
Mechanical Engineers. A _ discussion followed. 
Much remaining to be said, an extra general meet- 
ing was held on March 31st, and was concluded at 
a meeting held on the 14th of April. Several 
written contributions were subsequently sent in to 
the secretary. The whole makes up the greater 
part of the volume of “ Proceedings,’ March-May, 
1905, recently issued. It is not, perhaps, too much 
to say that this report and the discussion may be 
taken as completely representative of the very latest 
shades of engineering opinion concerning what goes 
on inside a steam engine. Summaries of the dis- 
cussion were published in our pages after each 
meeting, but in the “ Transactions” we have the 
various. speeches made not only complete but 
carefully revised by the speakers ; and, in addition, 
various extra communications sent in by those who 
could not be present. It is, of course, quite out of 
the question to deal in more than a general way 
with the statements and arguments set forth. It 
will suffice for our purpose to say that the 





principal interest turned on the proposition 
that valve leakage played a part in steam engine 
economies, the importance of which had been 
hitherto overlooked. The soundness of this pro- 
position was keenly disputed. If Messrs. Callendar 
and Nicolson, with whom it originated, are right, 
then two things follow. The first is that all, or 
nearly all, existing theories of cylinder condensa- 
tion are unsound; and the seeond is that the great 
essential to economy is steam-tightness, jackets and 
reheating and such like, playing quite an insignifi- 
cant part. The inherent difficulties of the pro- 
position in no way daunt those who believe that 
they are right. It is, perhaps, impossible for them 
to refute the assertion that they are arguing from 
the particular to the general, but their answer is 
simply that what may appear to be particular is 
general. In other words, finding that leakage took 
place in certain engines considered to be steam- 
tight, they argue that it probably occurs in all 
engines. The difficulty of proving a negative 
hampers further discussion in this direction. But 
it is unavoidable that the assertion should be re- 
garded from quite a different point of view. It 
goes to the root of the well-framed theory of heat 
interchanges which has been so long applied to the 
steam engine, and in so far it sets at naught much 
that has been written by the first authorities of the 
day. It is not wonderful that under such con- 
ditions the proposition should be received with not a 
little incredulity. 

Confining our attention for the moment to the 
theory, let us see what it means either by implication 
or directly. If steam were a perfect gas, the weight 
of it entering a cylinder, and in the cylinder at any 
instant, would be the weight of it going out. But 
steam not being a perfect gas, but a most unstable 
fluid, changes take place, condensation and liquefac- 
tion go on, the weight of steam alters from 
instant to instant. More steam goes into the 
cylinder in the first place than would suffice to fill 
clearance and the space swept out by the piston 
before the cut-off valve closes. The excess is known 
as the “missing quantity.” The greater it is the 
less the economy. If the volume to be filled in tke 
cylinder with steam of 100 lb. pressure is 10 cubic 
feet, and it is found by measuring the feed-water 
that 12 cubic feet enter the cylinder, then 2ft. repre- 
sent the “ missing quantity.” More refined defini- 
tions have been framed. Our statement is not 
misleading, and will answer our present purpose 
better than one more elaborate. The missing 
quantity has hitherto been supposed to represent 
the steam condensed to restore at each stroke the 
temperatures of the metallic surfaces from that of 
the exhaust to that of the entering steam. 
This is known as initial condensation. It was 
in the early days of the steam engine popu- 
larly supposed that the Watt separate con- 
denser totally suppressed cylinder condensation. 
The first persons to assert the contrary were 
Isherwood in the United States and D. K. Clark in 
this country. The accuracy of their views was at 
first disputed. Then they were accepted, and let 
us mark what follows. Thenceforth all writers on 
thermodynamics included initial condensation in 
their reasoning as a dominant factor; and no belief 
has had a more potent influence on the design of 
steam engines. All sorts of expedients have been 
adopted to prevent initial condensation. Jacketing, 
compounding, superheating, reheating, have ail 
had the same object in view. Most costly and 
scientific experiments have been made to ascertain 
the changes which go on in the temperature of the 
metal of a cylinder; and the physicist has shown 
not only that condensation must take place, but 
that its precise amount may often be predicted, and 
that, given diagrams in sufficient number, the 
weight of water in a cylinder at any time can be 
calculated. All this, it will be seen, means not 
only that men in the very first flight of thermo- 
dynamics have accepted the theory as true, but 
that they have gone so far as to say that it must be 
the only truth about this particular matter. Initial 
condensation must take place. The reason why, 
the method and the phases of it, are all known, and 
all consistent with thermodynamic law. Engineers 
have accepted initial condensation long ago as true. 
We have thus not only a consensus of opinion, but 
a definite scientific literature of the subject, which 
is as complete as anything of the kind can 
possibly be. 

On the top of all this comes the assertion 
that initial condensation accounts for from one- 
fourth to one-seventh of the missing quantity, 
and that the missing quantity has got out of the 
cylinder as valve leakage. To take our hypothetical 
case, when 2 cubic feet of steam were missing, 
leakage would account for at least 1:5 cubic feet. 
Certain practical objections being urged to this 
theory on the ground that steam was not seen to 
pass the valves, it is explained that steam condenses 
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itself in squeezing through a narrow chink, and 
escapes as water. For the detailed argument in 
favour of this view we must refer our readers to the 
“Transactions "’ of the Institution of Mechanical 
Engineers. 

Let us assume, for the sake of argument, that 
Messrs. Callendar and Nicolson are quite right, and 
ask ourselves what becomes of the theory of the 
steam engine which has been accepted as true for 


over half a century by all the best men of the day. . 


In what position are Unwin, Ewing, Kennedy, 
Sulzer, Donkin, Willans, Sankey, Dwelshauvers 
Dery, Hirn, to mention but a few names among 
a number? What are we to think of mathe- 
matical research which explained everything in 
quantitative terms as well as qualitative? How does 
it happen that the results of these inquiries 
harmonise so completely with the facts? Has it 
been pure accident that enabled an author to state 
just what weight of steam leaked past a valve, 
while he thought it was condensed? What becomes 
of the phenomena actually shown by Donkin with 
his glass “steam revealer? It is not remarkable 
that, under the circumstances, the theory of Messrs. 
Callendar and Nicolson should be held by the great 
majority of engineers to lack proof. It seems to 
the last degree unlikely that not only should 
physicists and engineers be mistaken about initial 
condensation, but that the theories which they framed 
should fit in so precisely with leakage. We have 
the rate of flow of temperature in cast iron carefully 
set forth, for instance. But this is all wrong. 
There is no such rate. The quantity of heat lost 
by the steam has been minutely calculated. The 
calculation is all wrong. Steam is a fairly stable 
fluid. Cast iron does not suffer heat to flow quickly 
through it. The slide valve will account for every- 
thing. Surely all this puts a severe strain on our 
faith. It seems like an unsettling of foundations, 
a taking of a keystone out of the arch of one depart- 
ment of thermodynamics. If the leakage theory is 
true, what shall we believe in future about the 
steam engine ? 

If many of the speakers taking part in the dis- 
cussion on the report of the Research Committee 
had taken time to think, they would have seen how 
very small was the foundation on which they were 
asked to abandon conclusions which have been 
reached with infinite care and caution by a great 
many most able men enjoying unlimited opportu- 
nities for experimenting with steam engines large 
and small. 


English and German Shipbuilding. 


Ir the past year has been a period of extraordinary 
activity in the shipbuilding industry of the United 
Kingdom from the standpoint of the tonnage pro- 
duced at the different yards, the same observation 
may be applied to the shipbuilding works in Ger- 
many, although to a less extent than in this 


country. The development of the shipbuilding 
capabilities of the Teutonic yards in recent years 
has been so rapid that under normal conditions 
they are able to meet the whole of the require- 
ments of the nation in the matter of merchant 
steamers and sailing vessels, to say nothing of the 
warships for the Imperial Navy. But abnormal 
circumstances occasionally arise in most countries, 


and native firms are not in the position of coping | 


with the entire demand in the particular trade 
which may be concerned. This has proved to be 
the case in Germany during the past eighteen 
months. In the first place, the late war in the Far 
East relieved certain of the German shipping com- 
panies of a number of steamers for the use of both 
combatants, and it was consequently necessary to 
provide substitutes for the vessels which were sold. 
Secondly, the shipping companies in general placed 
orders for new ships in furtherance of the policy of 
maintaining only vessels of modern construction in 
the regular lines, whilst the starting of new ship- 
ping services also provided a large amount of 
additional work for the shipbuilders. These facts 
have led to a repetition of history, although the 
history relates to comparatively recent years. The 
German shipbuilding yards, numerousas they are be- 


coming, were unable to turn out the merchant vessels | 


required within the stipulated period in the past 
eighteen months, or they were not in a position to 


do so at the same price as British builders. Indeed, | 


it is even stated in Germany that in many respects 


foreign yards can work at less expense than the | 


Germans, owing to the financial burdens imposed 
upon the latter by social legislation. 

The situation of ‘affairs brought about by the 
causes mentioned compelled several of the Teutonic 
shipping companies, as in the years prior to the 
rapid progress of the native shipbuilding industry, 
to have recourse to foreign yards for a portion of 
their requirements. In this connection it is note- 
worthy that only one steamer and six sailing 
vessels were built abroad for German account in 


1904, the-combined tonnage being slightly under 
17,000. But mark the difference between this 
insignificant tonnage and that actually finished 
in other countries in 1905, namely, 93,000 tons. 
If we eliminate from this total the amount of 
4000 tons as representing: a steamer and a sailing 
vessel constructed in Denmark and Holland 
respectively, we find that the entire balance 
of 89,000 tons was produced at yards in the 
United Kingdom during 1905. In round figures, 
seven English yards built steamers of 45,000 tons, 
and four Seotch works turned out 22,000 tons, 
while the remainder is accounted for by the double 
screw steamer Amerika, which was built at Belfast 
for the Hamburg-American Steamship Company. 
The latter company was also a purchaser of other 
vessels, and other customers of the British works 
who secured delivery in 1905 were the Hamburg 
South American Shipping Company, the German 
Australian Steamship Company, and the Hansa, 
Cosmos, and Union Steamship Companies. We 
believe that in a few instances the vessels bought 
by Germany from British builders were not initially 
ordered as new construction, but were already on the 
stocks when purchasers came along, and found that 
the vessels would exactly suit their requirements, 
without waiting for others to be laid down. 
This matter, while complimentary to the builders, 
is not of such material importance as the fact 
that the Germans procured from us the highly 
respectable total of 89,000 tons of new construction 
in 1905. 

The output of the German shipbuilding yards in 
1905 was larger than in the preceding year, but it 
would have been greater had it not been for pro- 
longed labour troubles at Flensburg and the dearth 
of skilled artisans at Kiel. But the production in 
the German private yards is comparatively incon- 
siderable when contrasted with the output in the 
United Kingdom. As already known, the British 
yards turned out 1,805,000 tons last year as com- 
pared with 1,376,000 tons in 1904, being an increase 
of 429,000 tons in round figures. This augmenta- 
tion in itself is no less than 117,000 tons in excess 
of the whole of the merchant steam and sailing 
vessels and warships built in the private yards of 
Germany during 1905, the figures being 312,000 
tons as against 260,000 tons in 1904. It will thus 
be seen that the German increase of 52,000 tons 
last year over 1904, although representing a 
respectable advance, bears no comparison whatever 
with the larger production which took place in the 
British yards. Among the principal builders last 
year may be mentioned the Stettin Vulcan Company, 
which turned out 45,000 tons; Blohm and Voss, 
37,000 tons; the Tecklenborg Company, 26,000 
tons; the Bremen Vulcan Company, 24,000 tons; 
the Flensburg Shipbuilding Company, 34,000 tons ; 
the Germania works, 22,000 tons; the Neptune 
Company, 21,000 tons, and the Howaldt works, 
18,000 tons. The remainder of the tonnage was 
built by twenty other shipbuilding firms. It does 
not appear that many vessels were built in Germany 
for foreign account, excepting a warship for Italy 
and small vessels for Turkey and Scandinavian 
countries. The Teutonic record for 1905 should be 
satisfactory to that nation, whilst the handsome 
position of the British shipbuilders for the same 
year shows that, notwithstanding foreign competi- 
tion, they have been able to make greater headway 
than even the most sanguine among themselves 
expected. 


The Bogie. 


THat nothing like finality has been reached in 
the design of bogies is demonstrated by the various 
forms which they assume. In what lies their 
special value has hardly yet been settled without 
dispute. That their action and influence are uni- 
versally understood is very far from being certain. 
The literature of the bogie is meagre; the percep- 
tion of its functions hazy; the received ideas about 
its performance mostly inaccurate. It has not been 
made the subject of any special investigation. It 
lends itself very readily to the desires of the 
designer ; and seems to be so obviously right, both 
in principle and practice, that it requires some little 
courage to question its merits or maintain that it 
might be improved. 

Vehicles much too long for the curves found on 
all railways are most conveniently carried on 
wheels disposed at each end. In going round 
curves the coach then takes the position of a 
chord tothe are. But the weight is too great for 
one pair of wheels at each end. Therefore four, or 
sometimes six, are used. It is desirable that the 
axles should radiate to the centre of the circle of 
| which the curve forms a part. Therefore the wheels 
are placed close together in groups, and with the 
framing, springs, &c., constitute the bogie, which is 
a short truck, on the middle of which the car end is 
supported. The bogie can then swivel about a 


central pin. Flexibility in running round curves jg 
thus introduced, and it is intended that an element 
of safety shall in this way be secured. To this 
latter point we shall mainly direct our attention, 
It seems to us that bogie. stock, instead of being 
invariably safer, may, unless constructed wit} 
special care, be less safe than ordinary six-wheele«| 
coaches—more liable, indeed, to derailment. 

If the bogie were left wholly to itself it is well 
known that it would be as subject to derailment 
as is all rolling stock with a very short wheel 
base. Therefore, various devices, such as rubbing 
plates, inclined planes, swinging links, and check 
chains, are used to restrict its excursions right and 
left, and stop wobbling and bounding. These 
restraints are, it is well known, absolutely essential 
to the safe use of bogies with locomotive engines : 
but they are used much more sparingly with pas- 
senger coaches. The ordinary four-wheeled bogie his 
a leaf spring over each axle-box, and a spring or 
springs of some kind is interposed in addition 
between the bolster of the bogie and that 
part of the transom of the coach which 
rests on it; variations in detail here are en<- 
less. They all result in the support of the 
weight of the coach body on the centre of the 
bogie, the centre being equidistant from the four 
axle-boxes. The result is that in practice the leaf 
springs on the axle-boxes never deflect when 
running. They might just as well be absent. The 
bogie is continually in motion, first one corner, then 
another, rising and falling ; but the centre on which: 
the coach rests, does not rise and fall. The bogie 
accommodates itself to all the inequalities of the 
line by tipping, so to speak, hither and thither; 
now a corner goes up in front, then it falls, and a 
trailing corner rises. The whole performance can 
be seen any day when two surburban trains run side 
by side. The hornblocks, it may be added, are 
innocent of wear, because the axle-boxes do not 
move in them. 

Now, at first sight, it might be assumed that this 
flexibility is just what is wanted to ensure safety 
from derailment. It is by no means certain that 
this is true. As an ordinary coach runs, the carry- 
ing springs are seen to be continually in action. 
The further the spring is bent, the greater is the 
momentary load on the axle. Therefore, the 
greater the height to which a wheel rises in going 
over some inequality in the rail, the greater is the 
load tending to force it down again into the 
succeeding hollow. No restraining influence of this 
kind is brought to bear on the bogie. To all 
intents and purposes the loads on a bogie wheel 
never alter, no matter how rough the road, 
although its pressure on the rail may change. It 
has been proved that the loads on the leading 
wheels of a locomotive may increase or diminish 
more than 60 per cent. as measured by the deflec- 
tion of the springs. The wheel with the light load 
would in effect have next to no load at all 
but for the spring, which by its elasticity 
compensates for the rolling and swaying of the 
engine; but with a bogie coach no such effect can 
be produced—the load must remain nearly constant. 
Let, now, the line be uneven in such a way that 
two humps, right and left, coincide. The effect will 
be, when a train is travelling at speed, that the 
bogie will first be violently tipped up in front, and 
the vis viva of the lift will prevent the instan- 
taneous restoration of the full pressure of the wheels 
on the rail. If this occurs near points or cross- 
ings, it may quite easily happen that any tendency 
to derailment will be feebly resisted, and an accident 
will follow. We do not suppose that any railway 
man would care to run a four-wheeled truck with a 6ft. 
wheel base by itself at 60 miles an hour, even if it 
carried, say, a 10-ton steel ingot right in the middle. 
He could almost take it for granted that it would 
be derailed before it had got very far. It is 
assumed, and, of course, rightly assumed, that bogie 
coaches are very safe. But, in point of fact, that 
safety is not due to the flexibility of the bogie, as 
is constantly taken for granted, but in spite of it; 
the restraints placed on the movement of the bogie 
going far to eliminate flexibility. As to the 
behaviour of the bogie under the leading end of a 
locomotive, nothing can be more instructive than 
what may be seen when an engine is running in 
the testing-house at Swindon. Up to a certain 
speed it is steady enough; after that the engine rolls 
and shakes on it in a very suggestive fashion, and the 


wise off the carrying wheels. 

A review of the whole subject leads directly to 
three deductions. The first is that the leaf springs 
resting on the axle-boxes are of no use whatever, 
and might be suppressed in all cases, as they are in 
a good many. The second is that the wheel base of 
the bogie should be made long, certainly not less 
than one and a-half times the gauge. In this way 





only can the tendency to set cornerways across the 





bogie appears to be strongly disposed to slip corner- — 
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track be properly overcome. The third is that the | 
bogie should not be left to jump about pretty | 
much as it chooses round a central point. Indeed, 
it is not impossible that excellent results might be | 
got by constructing a bogie so that it could not tip 
up at the corners at all, in which case, of course, | 
the leaf spring would come into use. There is, 
however, reason to believe that the more flexible 
and “jumpy” the bogie, the less is the resistance to 
haulage, and that is, of course, an important | 
consideration. 

It is, we think, not a little remarkable that the 
abundant literature of railways contains so little 
well-reasoned disquisition on rolling stock. The 
late D. K. Clark wrote of the locomotive as a 
yehicle, and to good purpose, too. It is a well- 
known truth that some railway coaches run much | 
more steadily than others. The travelling public | 
explain the difference as being due to the road. 
They are right to a certain extent; but be the 
yoal what it may, some coaches are much easier 
than others. The long Pullman car excites nausea 
and “sea-sickness”’ in many people, while bogie 
stock of a different kind leaves nothing to be 
desired. The whole subject is full of interest, and 
demands a careful investigation which it has never | 
yet received at home or abroad, 


Germany’s Trade with India. 


ACCORDING to a report just issued by the Foreign- 
office, German manufacturers, finding that the rest 
of the world does not take as much of their goods 
as they are anxious to dispose of, have turned their 
attention to India. German firms long established 
in that country are beginning to complain that 
their trade is being interfered with by the advent of 
new-comers, and there seems to be every indication | 
that a fight is to be made largely to introduce Ger- | 
man-made articles into our great Eastern Depen- 
dency. The report is all the more valuable in that 
it comes from the pen of Sir William Ward, the 
Consul-General of Great Britain in Hamburg. Sir 
William has exceptional opportunities for getting at 
the bottom of a matter of this kind. He says that 
though German export trade to India has not as 
yet reached any great importance—particularly | 
when compared with the export trade from this | 
country—there can be no doubt that Germany is 
doing’ all it can to extend its trade in that direc- 
tion. In 1904 the total value of Germany's 
exports to India was £4,165,000—not, perhaps, 
a very large amount in itself, but according to 
the report it was “largely in excess of the figures 
for the year 1902.” Moreover, the amount only | 
refers to the trade of India with the German | 
Customs Union, and consequently does not take 
into account the exports from the free port districts 
of Hamburg and the other German seaports where 
free districts exist. It should be mentioned in this 
connection that Hamburg and Bremen are said to | 
be particularly busy in their attempts to secure | 
increased exports to India, especially of late, and 
since they have found the Far East more and more | 
difficult to deal with. The whole result, to put the 
matter into plain figures, is that during the last ten | 
years the total value of the annual exports from 
Germany to India has increased 100 per cent. It 
is some consolation in the face of this statement to | 
find that the value of Indian goods taken by 
Germany direct in 1904 was £14,745,000, and was | 
probably much higher than this owing to re-ship- 


ments from London, Havre, and even New 
York. Still the exports from India to the 


Fatherland have only increased 50 per cent., while 
the imports havé increased by double this per- | 
centage. Taken in conjunction with the boycotting 
of British goods in various districts, the outlook is 
by no means as bright as we might wish it to be. 


Mechanical Lifts v. Locks 


Tuer British public has again and again had 
brought before its notice the question of the greater 
utilisation of our canals as a means for the develop- | 
ment of our internal trade. 
various obstacles to this development which must 
he overcome. One of the greatest is the question | 
of suitable locks capable of dealing with the in- 
creased traffic, and with boats of much larger | 
dimensions than it has hitherto been the practiée to 
employ. The old lock system manifestly has its 
limitat ions, and the attention of those interested in 
this important problem has been directed to other 
devices for overcoming this difficulty. Recently the 
New York State made a full investigation of the 
subject, with a view to alterations on the Erie 
Canal at Lockport and Cohoes. As alternatives to 
the old masonry lock system, three kinds of 
mechanical lift locks were reported upon. In all 
these the principle adopted was the ‘ounterbalanc- | 
ing of an ascending tank of a size suitable to the | 





There are, however, | 


| unjust or unreasonable rates. 


| sengers and employés. 





vessel, carried by the weight of a similar boat 
descending. To effect this counterbalancing air was 
employed in one system, cables in a second, and 
water in the third. But, after considering all the 


details of these various systems, the advisory board 


nevertheless decided to recommend the adoption of 
the old system as being more certain and cheaper. 
This decision is somewhat surprising in view of the 
consensus of opinion generally expressed lately 
among eminent engineers in favour of mechanical 
methods, and especially in view of the carefully 
considered decision of the Austrian Government, 
which recently awarded a substantial prize to a 
system of inclined planes upon which the boats 
were to be conveyed from one level to another on 


cradles propelled and controlled by electric motors. 


One reason for the adoption of this system was the 
fact strongly urged by European engineers, that the 
increase of cost in making masonry locks becomes 
immensely greater as the height of the lock increases. 
In fact, they arrived at the conclusion that a lift of 
about 12ft. was the maximum that ought to be 
employed. Yet the New York Board recommend 
locks with a lift of 28ft. No doubt the American 
Board had sufficient grounds for arriving at this 
conclusion, and if they considered the various 
statistics as to cost, maintenance, and efficiency, 
which induced the Continental authorities to adopt 
the system they did, it would be interesting to know 
what reasons have led to such divergency of opinion. 








RAILWAY RATES IN AMERICA. 


(From an American Correspondent.) 


THE President of the United States, in his very lengthy 
message of 26,000 words to the Congress that opened on 
December 4th, puts in the very forefront the question of 
railway rates. Referring to the big industrial corporations 
that have sprung up during recent years, he says: “ The 
fortunes amassed through corporate organisations are now 
so large, and vest such power in those that wield them, 
as to make it a matter of necessity to give to the sove- 
reign—that is, to the Government which represents the 
people as a whole—some effective power of supervision 
over their corporate use. In order to ensure a healthy 
social and industrial life, every big corporation should be 
held responsible by, and be accountable to, some sovereign 
strong enough to control its conduct.” After enlarging 
on this view, Mr. Roosevelt proceeds to remark: “ The 
first thing to be done is to deal with the great corpora- 
tions engaged in the business of inter-State transporta- 
tion. The immediate and most pressing need, so far as 
legislation is concerned, is the enactment into law of some 
scheme to secure to the agents of the Government such 
supervision and regulation of the rates charged by the 
railroads of the country engaged in inter-State traffic as 
shall summarily and effectively prevent the imposition of 
It must include putting a 
complete stop to rebates in every shape and form. This 
power to regulate rates, like all similar powers over the 


| business world, should be exercised with moderation, 


caution, and self-restraint; but it should exist, so that it 
can be effectively exercised when the need arises. The 
first consideration to be kept in mind is that the power 
should be affirmative, and should be given to some 
administrative body created by the Congress. If 
given to the present Inter-State Commerce Commis- 
sion, such Commission should be unequivocally adminis- 
trative. In my judgment, the most important 
provision which such law should contain is that con- 
ferring upon some competent administrative body the 


| power to decide, upon the case being brought before it, 


whether a given rate prescribed by a railroad is reason- 
able and just, and if it is found to be unreasonable and 
unjust, then, after full investigation of the complaint, to 
prescribe the limit of rate beyond which it shall be un- 
lawful to go—the maximum reasonable rate, as it is com- 
monly called—this decision to go into effect within a 
reasonable time, and to obtain from thence onward, sub- 
ject to review by the Courts.” 

It is very difficult for an Englishman to understand 
the railway situation in America. Politics and “graft” 
play such prominent parts. Take the Inter-State Com- 
merce Commission. It was formed in 1885, under an 
Act to regulate commerce to deal with question of rates. 
Its powers were increased in 1893 to deal with accidents 
under the Safety Appliance Law. The present Commis- 
sion consists of five members, a secretary, and assistant 
secretary. The chairman is the Hon. Maurice A. Knapp, 


| a very able gentleman, and the secretary, the Hon. E. A. 
| Moseley, is a courteous, versatile, broad-minded man. 


But they are all lawyers and politicians. They have 
some of the duties and powers possessed by your Railway 
and Canal Commission and the Board of Trade, as to 
rates and through facilities, and as to accidents to pas- 
The relations between the rail- 
roads of America and the Commission have naturally 
not been of the happiest, and there have existed feelings 
somewhat similar to those that British railway officers 
had against the Board of Trade many years ago. No 
doubt later a better state of affairs will come about, as it has 
done in Great Britain. But, in the meantime, unkind 
friends of the Inter-State Commission contend that this 
rate-making agitation is one almost entirely got up and 
inspired by the Commission in order to glorify themselves, 
and to compensate them for the United States Supreme 


| Court having ruthlessly taken from them certain powers 


which they thought they possessed. 
It is admitted that there are grievances, but not so 





much in the matter of rates as in rebates, private car 
fees, magnified terminal charges, &c. Rebates are already 
illegal; so, in order to avoid the penalty of the law, some 
unscrupulous officers of railways agree to traders putting 
in claims for fictitious damages. That rebates must be 
stopped is certain, and the railway companies will not be 
sorry. Another feature of American railroads that is 
hard to appreciate, and which is an evil the majority of 
traders have to contend with, is the “ private car” charge. 
Certain commodities, such as meat, fish, provisions, fruit, 
&e., that are sent such long distances as are commo* in 
America, and are two, three, or more days on the journey, 
have to be carried in refrigerator cars, provided with ice 
and the usual cold storage equipment. The demands for 
these cars is irregular. For instance, during the orange 
season in Florida and the grape season in California, the 
demand for refrigerator cars on the southern and extreme 
western roads can hardly be met. Yet, if the railways 
interested had their own cars, they would probably be 
standing idle for eight months of the year. Conse- 
quently the supply of these cars is left to private com- 
panies, who hire them to traders and charge so much per 
mile for their use, and so much for icing. Herein lies 
the great evil. Take an admitted case. Armour and Co., 
the meat packers, own a large number of refrigerator 
cars. They are interested in meat and fruit, and yet all 
the traders also interested in meat and fruit must of 
necessity use Armour’s cars to convey it to the markets. 
They charge an unreasonable price for both hire and 
icing, consequently have an advantage, and it is a treble 
advantage. First, Armours not only gain by their com- 
petitors having to pay a charge greatly in excess of the 
actual cost; but, secondly, the charge goes into their 
pocket; whilst, thirdly, they obtain from the railway 
companies a rebate because they ice the cars for the 
companies ! 

The Inter-State Commerce Commission’s annual report, 
issued since the President sent his message, says on this 
subject :—“ The owner of the commodity transported can 
no more provide the refrigeration than he can provide the 
transportation itself. The consequences of exacting an 
exorbitant icing charge, or of imposing upon one shipper a 
higher charge for refrigeration than is imposed upon his 
competitor, are precisely as serious as the same kind of 
extortion or discrimination would be in the transportation 
charge itself. Every reason which requires that the 
freight rate should be published and maintained, subject 
to supervision and control by the Commission, applies to 
these charges for refrigeration. As the business is now 
conducted, some railroad companies furnish refrigeration 
themselves, but in most cases it is furnished by inde- 
pendent companies, which usually provide the car, for 
which the railway pays, and the ice, for which a charge 
is made against the shipper. Formerly there were 
several of these companies, but to-day the business has 
fallen into the hands of two or three, of which the Armour 
Car lines is the principal. Extended investigations by the 
Commission have led to the conclusion that the charges 
imposed are, in some cases at least, exorbitant, and that 
those charges are not uniformly exacted.” 

Where certain traders again score, and especially the 
larger ones, is that they convert their private sidings and 
the lines on their property into a railroad, and on those 
grounds mulct the companies of a proportion of the rate. 
Although the total may be no less than that paid by a 
competitor, yet because of the rebate allowed for terminal 
charges, the firm with the private siding get their goods 
conveyed at a less rate than the competitor who is not so 
well provided for. 

The formation of such a properly-constituted railway 
company would not be possible in England without par- 
liamentary sanction, when opponents to such a measure 
would have an opportunity of making their objections 
heard ; but no such procedure is necessary in America. 
As to the private cars, it is a natural question, “ Why don’t 
the companies club together and build some stock for 
joint use, to be sent to the various parts of the country 
as circumstances demand?” Such a solution would 
ordinarily be quite feasible; but here, again, American 
conditions are peculiar. The reason why such a course 
has not been adopted is to be found in the history of 
the Pullman Company, whose parlour and sleeping-cars 
are to be found on every road in America except 
one—Mr. James Hill’s, the Great Northern. No fault 
can be found with the accommodation on these cars, nor 
with the extra fee charged for the accommodation. But 
why all the companies do not own their own cars is an 
apparent mystery to which the solution is to be found in the 
fact that no company can act alone. The cars run long 
distances over other lines, and for any company to make 
a stand would mean that it would be boycotted by the 
Pullman Company, and its patrons inconvenienced ; and 
this arrogant firm would probably refuse to run cars from 
other lines over the road of the disagreeing company, so 
that further inconvenience would be caused. There is 
really no reason why jointly-owned cars should not be 
run, as are the West Coast, East Coast, and Midland and 
Scottish joint stock. But behind this lies the fact that 
nearly all the leading officers of American roads are inter- 
ested in the Pullman Company, and their acquiescence in 
the status quo is easily obtained. When such a monopoly 
as the Pullman Company exists, it is easy to appreciate 
the difficulties of the situation as regards private car 
lines like Armour’s. 

Mr. Roosevelt will, however, endeavour to sweep away 
all concessions and favours, and enable all traders to 
obtain the same treatment. But whether or not he will 
succeed it is hard as yet to determine. The better class 
of railway officer is in sympathy with the movement, but 
there are others to contend with. We have already 
referred to Armours in connection with the grievances of 
private cars—and other names might be mentioned; 
then there are others who are associated with the question 
of rates in an unsavoury way. For instance, the Stan- 
dard Oil Company is very deeply interested in railways, 
but from a financial, and not a trading, standpoint. 
It does not trouble much as to the rates for oil, as a 
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pipe line conveys the crude oil from the wells at the oil- 
fields to the large receiving tanks at the refineries, 
hundreds of miles distant. These pipes are often run on 
the right of way of the railroad, on conditions that the 
Standard Oil Company pays a few cents for each gallon of 
oil sent through the pipe. The Oil Company is there- 
fore independent of the railroad, and indifferent as to the 
rates charged to other oil merchants; but the railway 
company, always willing to oblige its very good 
friend the Standard Oil Company—which probably has 
very large holdings of stock in the line—does not hesitate 
to charge an unreasonable rate for the carriage of oil 
coming, as all sent by rail does, from the competitors of 
the Standard Oil Company. That firm has its agents 
working unseen everywhere—even in the United States 
Senate, where the President’s proposals will meet with 
the most opposition. Should, however, the Bill be 
sarried, it will be arraigned in the Supreme Court, on the 
grounds that it is unconstitutional for the Inter-State 
Commerce Commission to deal with a judicial question, 
viz., to inquire into the reasonableness of a rate. 

The Commission fear that any legislative action might 
lead to the railway companies discontinuing through or 
“joint ” rates, z.e., rates for the conveyance of traffic over 
more than one line. They, therefore, ask for authority to 
order railways to continue through routes and “joint” 
rates which are in effect, and to prescribe the divisions 
which the several carriers shall receive in distribution of 
those rates in case they fail to agree amongst themselves. 
This is a power, the Commission remark, which would 
seldom, if ever, be exercised ; but its existence, they say, 
is necessary to prevent the occasion for its exercise. 

There is not a railway clearing house in America, and 
no similar institution to the British Traffic Managers’ 
Rates and Fares Committee. This fact is due to the 
fact that the anti-Trust law of America forbids railway 
companies agreeing as to rates, even if such agreement 
be for the public benefit. It is, therefore, pleasant to read 
in the President’s message that he considers that “ the 


best possible regulation of rates would, of course, be that | 


regulation secured by an honest agreement among the 
railroads themselves to carry out the law. Such a 
general agreement would, for instance, at once put 
a stop to the efforts of any one big shipper or big 
railroad to discriminate against or secure advantages over 
some rival, and such agreement would make the railroads 
themselves agents for enforcing the law. The power 
vested in the Government to put a stop to agreements to 
the detriment of the public should, in my judgment, be 
accompanied by power to permit, under specified con- 
ditions and careful supervision, agreements clearly in the 
interest of the public.” 

The President was very outspoken on the question of 
Governmental ownership of railways. _He said: “In 
the old days the highway of commerce, whether by water 
or by a road on land, was open to all; it belonged to the 
public, and the traffic along it was free. At present the 
railway is this highway, and we must do our best to see 
that it is kept open to all on equal terms. Unlike the old 
highway, it is avery difficult and complex thing to 
manage, and it is far better that it should be managed 
by private individuals than by the Government. But 
it can only be so managed on condition that justice is 


done the public. It is because, in my judgment, public | 


ownership of railways is highly undesirable and would 
probably in this country entail far-reaching disaster, that 
I wish to see such supervision and regulation of them in 
the interest of the public as will make it evident that 
there is no need for public ownership. The opponents of 
Government regulation dwell upon the difficulties to be 
encountered and the intricate and involved nature of the 
problem. Their contention is true. It is a complicated 
and delicate problem, and all kinds of difficulties are 
sure to arise in connection with any plan of solution.” 
These are the words of a wise statesman, a man who is 


honoured the.world over for his acts and his opinions. | 


There are, unfortunately, many in this country who 
agitate for the Government ownership of railways. To 
these we would commend Mr. Roosevelt's concluding 
remarks on the subject of railway rates. 








Giascow UNIVERSITY ENGINEERING.,-SOCIETY—PRESIDENTIAL 
AppREss.—Mr. George T. Beilby, president. of -the Chemical Sec- 
tion of the British, Association, delivered ~his address as honorary 
president of the Glasgow University Engineermg Society on Thurs- 
day, 11th January, in the James Watt: Laboratories. Professor J. 
H. Biles, one of the honorary vice-presidents, occupied the chair. Mr. 
Beilby’s subject was ‘‘ Modern Power Production in its relation to 
the Coal Resources of Great Britain.” “ He said that at a moderate 
estimate there were in Great Britain steam engines and boilers 
with a yearly output of five million horse-power. The coal 
consumed by these was not less than 5 Ib. per indicated horse- 
power hour, or for 300 days of twelve hours 8 tons per annum, 
equal to forty million tons. The actual figure of consumption for 
power was fifty-three million tons. By the use of gas engines and 
steam turbines the coal consumption might be reduced to 14 lb. 
per indicated horse-power hour. or 2-4 tonsper annum, equal on the- 
whole to twelve million tons. The saving in coal, therefore, was 
equal to twenty-eight million tons, and this at 7s. per ton was equal 
to £9,800,000. The cost of making the change need not exceed 
£50,000,000, or if the power was to be delivered as electricity 
£60,000,000. The saving on the coal bill was equal to a return of 
19-6 per cent. on the lower capital expenditure and 16-3 per cent. 
on the higher. In the latter case the incidental savings, due to 
the highly available and convenient form of the power, would more 
than compensate for the extra expenditure. In many cases the 
general reduction in working costs which would result from the 
installation of more efficient plant would amount to as much as the 
saving in the coal. The means were now at the disposal of con- 
sumers whereby power in bulk might be produced and distributed 
as cheaply as at certain of the more important water-power stations 
in Europe and America. Apart from the gains to the manufacturer 
whg used and the engineer who supplied this power, there was a 
great economic advantage to the nation in the conservation of its 
coal resources. The latter was of special importance in view of the 
steadily increasing demand for power per head of the population, 
which, if it had tobe met by the old wasteful system, would still 
further tax the cca! resources. Under the new conditions it was 
probable that the rapidly increasing demand for power might. be 
met by a diminishing coal bill. He hoped that Great Britain 
would continue to be the engineering pioneer of the world. Mr. 
Beilby was cordially thanked for his address, 
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A SHIPBUILDING CABLEWAY. 


THERE has been in operation for some little while now in 
the shipbuilding yard of Palmers’ Shipbuilding Co., Ltd., at 
Jarrow-on-Tyne, an ingenious application of the cableway 
to the building of ships. The illustrations which we give 
on this and on page 69 will show exactly how the apparatus 
is constructed and worked. Roughly speaking, the 
installation consists of three lines of cable attached at 
either end to carriages working on cross. girders 
mounted on inclined supports. The inclination is away 
from the cables in each case, so that the weight of the 
cross girders and supports, which stand on hinged bear- 
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cableway, and for the ready manner in which they 
furnished all the particulars for which we asked. 

The cableway is at present engaged on the construction 
of the battleship Lord Nelson, the beam of which, we 
may mention, is 79ft., and her length 406°5ft. The two 
cross girders are placed at such a distance apart that 
each cableway has a clear span of 505ft. The thwartship 
span is 100ft. The cable ends are secured to motor- 
driven carriages, and are capable, as will be explained 
later on, of adjustment across the breadth of a boat 
being built. Travelling carriages with cages attached 
depend from the cables, and these cages are capable of 
motion along the length of the cables, and hence of the 
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Fig. 1—-ELEVATION AND PLAN OF CABLEWAY 


ings, tends always to keep the cables taut. In addition 
there are two cables, each connecting one end of the 
cross girder to the corresponding end of the other cross 
girder, and each end of the cross girders is anchored to 
the ground by a further cable. 

Shown quite diagrammatically, and not in any way drawn 
to scale, the whole appliance is given in Fig. 1. Its 
design has been worked out and patented by Messrs. 
John M. Henderson and Co., of Aberdeen, at the sugges- 
tion of Messrs. Palmers’ shipyard manager, Mr. Twaddell, 
and others of Messrs. Palmers’ staff, and we would here 
tender to these gentlemen and to the firm our best 
thanks for their courtesy in permitting us to inspect the 


vessel. It will, therefore, be evident that as the load is taken 
on a hook depending from the cage, it can be conveyed 
to any point within the breadth and length of the cable- 
way, and there is no obstruction of any kind on the area 
commanded. The three cages can either be concentrated 
as closely as the length of the trucks, or end carriages, 
to which the cables are attached permits, over any por- 
tion of the vessel, or may be distributed, evenly or other- 
wise, over the whole area. 

The inclined supports for, carrying the cross girders at 
both ends are each 125ft. in length. They are carried on 
hinge pins mounted on massive concrete foundations. 
We may here mention that the process of making these 
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foundations, situated as they are at the side of the Tyne, 
was no easy matter. We ourselves watched the process 
of excavation for the foundations of a further and much 
larger cableway which is about to be erected at Messrs. 
Palmers, and certainly the ground was as unpromising 
for foundations as could well be found. However, all 
difficulties in this direction were most satisfactorily over- 
by Messrs. Palmers, who, we may mention, them- 
selves erected the cableway. The method employed was 
first of all to erect one support at its correct angle 
which, we understand, is some 58 deg.—and then the 
other. Then the top half of the cross girder, weighing 
some 27 tons, was hoisted into position at one lift, the 
lower half being afterwards got into place. This process 
was repeated for the supports and cross girders at the 
other end of the slip. 

As we have already mentioned, the cables for 
cableway are attached at both ends to a travelling 
carriage or truck. There are, of course, six carriages 
two for each rope. They are strongly built of steel 
scantlings, and are made to traverse by means of an 
electric motor, which is reversibie, and is wound for 
three-phase alternating current. The voltage is 440, and 
the pe riodicity is 30. Current is obtained from the power 
plant be longing to Messrs. Palmers. We may here say 
that this plant, which is contained in two power-houses 
situated in different -parts of the works, the machinery 
in which is capable of, and does, in fact, run in parallel, 
is of itself of very considerable interest, and is large 
enough to supply the electrical needs of a good-sized 
town. In one of the power-houses engines removed from 
torpedo craft are used to drive the generators, which are 
of the W estinghouse Company's make. 

The way the carriages, to which the end of the load 
cables are attached, are made to run backwards and 
forwards on the cross girders is interesting, and has 
evidently been the subject of much careful thought. It 
Was necessary, first of all, to arrange so that they should 
Withstand any pull on the cable acting inwards or down- 


come 


each 


wards; and next, that they should be capable of loco- 
Serr, At the top of the lower cross girder and bottom 
of the upper cross girder there is run throughout its 


length a rail, and on these the end carriage is hung, and 
can run on a series of flanged wheels with horizontal 
axes. Mounted on the framework of the end carriage is 
the electric motor, which transmits power through worm 
and tooth gearing to a set of propelling wheels, placed 
with their axes vertical, which are kept pressed tightly 
against the surface of the top and bottom members of 
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the cross girder by reason of the tension of the load 
cable and any weight that may be lifted. By the aid of 
these wheels the end carriages, and hence the load cable 
as well, can be racked backwards and forwards from end 
to end of the cross girder. The motors of the two end 
carriages of a cable are made identical, and run at exactly 
the same speed. Moreover, current is switched on to 
both by the same switch. Hence both end carriages 
move simultaneously and at the same speed. 

The motors on both end carriages of each cableway 



































Fig. 2~-ARRANGEMENT OF LOAD CARRIAGE 


are controlled from the load carriage, the arrangement and 
design of which is shown in Fig. 2. Two sets of three con- 
ductor wires stretch from end suprort to end support—three 
on each side of and parallel to the main cable. One set of 
these wires is for the control of the end carriages, the 
other set being for the hoisting motor. The hoisting, 
lowering, and longitudinal travelling, and cross traversing 
motions of each cableway are all under the complete 


| control of one operator, who travels in the cage of the 
|load carriage. 


He is placed immediately over, and has 
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an uninterrupted view of the work being dealt with. No 
one else can affect the control in any way; and the 
accuracy, ease, and quickness with which a load can be 
lifted, conveyed, and fitted into place is wonderful. The 
longitudinal travelling can be carried out, ii necessary, 
at a speed of 600ft. a minute, the cross traversing not 
being quite so quick, while the lifting speed is 150ft. a 
minute. The motor for the load carriage is three-phase, 
and works at 440 volts. The controllers for all the three 
motors of each cableway are in the controlling cage. 
Each cableway is capable of handling easily a gross load of 
3 tons. 

The whole idea is wonderfully simple, and is apparently 
quite fulfilling the anticipations which its designers had 
of it. The very fact that Messrs. Palmers have decided 
to put down a second and much larger installation, 
which, so we understand, is to be wide enough to span 
two berths, and to take in vessels up to 700ft. or so in 
length, says a great deal for the service which has already 
been rendered by the existing cableway. In the second 
cableway there will doubtless be more cables and hoisting 
appliances, for it will have to deal with two ships at a 
time. For one vessel, however, three hoists have been 
found to be amply sufficient. 

It is not to be wondered at, seeing the success achieved, 
that the makers claim great things for these cableways. 
In the first place, the prime cost is said to be low compared 
with that of any other existing d vice, while nothing which 
has gone before it fulfils requirements so completely. It 
is even claimed that it actually doubles the capacity of a 
yard, and substantially reduces the cost per hundredweight 
of material handled. The “dead” load being moved 
during operations is very small when compared with that 
in cranes, transporters, or other machines of a similar 
kind. For instance, a crane or transporter weighing any- 
thing from 20 to 100 tons has to be moved bodily to and fio 
to convey a plate weighing frequently but a few hundred- 
weight. As compared with these weights, that of the 
‘arriage and cage, with its motor, is quite small. The 
consequence is that speed of working is greatly increased 
and we gather that Messrs. Palmers have found by 
experience that the cableways, in addition to handling the 
materials quickly, actually “set the pace,” as it were, for 
the whole yard. Perhaps, in conclusion, it would be well 
again to emphasise the ease and rapidity with which a 
load can be maneuvred into its correct position. The 
operator is right over his work. He can by himself take 
the load immediately over where it has to go, and he can 
at once observe and act upon signals made by the man who 















































= 
‘ 


0 


THE ENGINEER 





JAN. 19, 1906 








is down below and directing operations. While watching | stands to reason that if streams of hot gases, heavily loaded with 


the work proceeding we were struck with the ease with | 
which loads could be manipulated through openings only 
just large enough to let them pass. 

We may add that the electric motors were supplied by | 
the Lancashire Dynamo and Motor Company, but that | 
all the electric arrangements were designed and worked 


| on negative work. 


solid matter, are made to dash themselves about violently in all 
directions, the foree which should be available to draw them in the 
direction of the chimney cannot be there when it has been wasted 
I have never seen this attended to before, nor 
is there a scrap of evidence in any smoke-box, that I am aware 
of, either British or foreign, to show that their designers 


| have the slightest idea that energy can be dissipated in this 


way; though, strange to say, it is well known that the 


out by Messrs. Henderson themselves. 








ELECTRO-PNEUMATIC SIGNALLING IN 
CAIRO. 


( From a Correspondent. ) 


THOUGH at first sight paradoxical, there appears to be an | 
clement of truth in a statement from Cairo that the name of 
the Egyptian capital is linked with the progress of electrical 
A new and elaborate electro-pneumatic signalling 
installation has just been completed at the Cairo Station of 


science. 


the Egyptian State Railways, and the starting of the new 


system is not unjustly held to constitute a record in | 
continent. | 


railway signalling throughout the African 
Its completion recalls a fact that possesses historic 
interest, namely, that the great Mohamed Ismaél caused to be 
erected in the gardens of his Cairo palace an electric light 
plant, primitive, no doubt, as judged by present-day standards, 
but at that time an innovation in advance of many European 
cities. This was in 1874. The modern dynamo not being 
then invented, or at least in practical use, the plant was 
largely formed of batteries constructed in Cairo with specially 
made earthenware vessels. The first occasion of using a 
dynamo occurred in 1880 for experimental purposes in 
Alexandria. Thé same dynamo was turned to good 
during the troubles of 1882, when it was employed to light 
the British general’s headquarters at Ramleh. This date 
coincided with, if it did not actually precede, the inception of 
public electric lighting in Paris in 1882 or 1883. An elec- 


trician in Egypt saw a portion of the same dynamo in active | 


working order in Cairo recently. 
The present signalling installation has encountered con- 


use | 


steaming of any locomotive boiler can be improved by bricking 


up the ash well. As showing the impeding action of eddy 
currents, one of your correspondents pointed out—THE ENGINEER, 
May 19th, 1905, page 503—that if slide valves have deep, sharp- 
| cornered pockets, it is impossible to get any speed out of the engine 
because of the throttling of the exhaust by these currents, and 
everyone knows that a few square grooves in plug pistons prevent 
| the blowing through of steam, air, or water. Some eminent 
| American engineers correctly observed that very large smoke- 
boxes were not successful, and thinking that there must be some- 
thing inherently wrong in capacity, a drastic reduction was 
recommended. Mr. Weatherburn also, correctly observing that 
| large smoke-boxes require small blast pipes, came to regard 
capacity with disfavour. The authorities referred to have yet to 
learn that there is a capacity which conserves as well as capacity 
that destroys. It is very remarkable that with their long smoke- 
boxes the simple expedient of placing the blast pipe and chimney 
at the front end has never occurred to our American cousins. 

On referring to Fig. 1 it will be seen that care has been taken to 
block out all cavities in the smoke-box. The cross-section conforms 
to the outline of the nest of tubes, it is tapered inwards as far as 
the chimney, from whence itjs continued to the front plate as a 

| fattened cylinder, and the taper is as much as is consistent with: 
| the withdrawal of the tubes. The whole of the front part in 
| advance of the chimney is blocked out by a false-plate arrangement 
flanged outwardly at the front end and riveted to the door with 
countersunk rivets; the door is made tight by eight buttons 
studded to the front plate. The bottom is levelled and flattened 
as required for the easy attachment of the various pipes, 
and the flat ceiling is levelled in places for the easy attach- 
ment of the chimney, &c. The vertical part of the steam 
pipe is expanded into the top and bottom plates and ferruled, 
the waste pipe is simply expanded and the backs of both 
pipes are protected from the attrition of the draught by sheet 
iron sheathing. The blast pipe is a diverging nozzle ending 
cylindrically to give the steam an axial direction, as in the De 
| Laval turbine and some injectors. The exhaust is taken from the 


siderable opposition since the inception of the scheme by the | 


then International Board of the Egyptian State Railways. 
The members of Lord Farrer’s Commission a year ago, though 
not actually condemning the project, hesitatingly pronounced 
it a needless extravagance. The Board had, however, 
practically committed themselves by contracting for the 
installation with an eminent British firm. In defence of 
their policy the Board relies largely upon the peculiar, ser- 
pentine approaches of Cairo Station. 

Owing to successive and, perhaps, somewhat incoherent 
developments of expansion, the main through line connecting 
the Lower and Upper Egypt lines winds from the terminus 
towards the river in a long straggling curve, from which 
radiate complex branch lines leading to large areas of auxiliary 
lines. This structure of itself acts to the detriment of effective 
mechanical signalling, but in addition the narrow area ischoked 
with the State Railways’ engine sheds, carriage depdts, goods 
sheds and sidings, repairing shops, &c. The result is that the 
space for working thetraffic is utilised to every available inch, 
and the ground needed for a mechanical apparatus is absolutely 
deficient. Under these circumstances it was considered that 
an electro-pneumatic system became almost an inevitable 
necessity. As is known, this system employs an air pipe and 
an electric cable conveying the wires, contained in the 
minimum of space. The absolute need for satisfactory and 
efficient working was insisted upon with the makers, and the 
requirements on this head would appear to have been 
adequately dealt with:-- Though the first cost runs into a 
sum which it has, perhaps, been precipitate to expend on 
what is, so far as Egypt is concerned, an experiment, the 
unusual conditions prevailing in the Cairo Station field afford 
an excellent test of the efficiency of the system, while its 
working so far gives promise of permanent success. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





SMOKE-BOX ACTION AND LOCOMOTIVE FRONT ENDs. 


Sir,—In Toe ENGINEER for February 5th, 1904, you were good 
enough to insert a short communication of mine, written on the 
spur of the moment, advocating smoke-box capacity and distance | 
from the chimney axis to the tube plate as the natural means, in | 
opposition to petticoats and baffle plates, of transforming .an | 
essentially irregular and concentrated draught into a well-dis- | 
tributed draught free from pulsations. I should now like, with | 
your permission, to deal with the subject more fully, and in par- | 
ticular to show how that in assuming, as I did, the constancy of 
smoke-box losses irrespective of capacity, an important element in | 
smoke-box economy was overlooked. 

The irregularity in the draught varies inversely as the rotational | 
speed of the engine. But all engines do some, and many do most, 
of their work at speeds where each beat has a visible effect upon 
the fire, and I suppose that every designer, in deciding upon the 
dimensions of the smoke-box, has given some thought to the 
equalising of the draught, though oddly enough the dimensions | 
arrived at differ as widely as the answers in a guessing com- | 
petition. 

I have before me particulars of a large number of British and 
American engines of all kinds, in which the smoke-box capacity 
ranges from 64 to 268 cubic feet. These engines have been taken 
at random, and they pretty fairly represent the diversity of recent 
practice in this country and the United States. The figures, how- 
ever, are useless for comparative purposes because the engines 
differ so greatly in size, and to give comparable figures the length 
of the smoke-box in terms of diameter ranges from -5to 1-4. This 
helpless floundering about is due to the elementary principles of | 
smoke-box design being unknown, and though writers on the | 
locomotive generally make some show, the only writer, so far as I | 
know, that has attempted to grapple with the subject is Mr. Robert | 
Weatherburn, of the Midland Railway, in a paper which appeared 
in THE ENGINEER for April 15th, 1904. That gentleman, in the 
course of an extremely interesting and characteristic paper, adduces | 
arguments, but his conclusions are evidently arrived at more from 
practical observation than reasoning. He is altogether too accurate 
an observer to be mistaken in his facts, and speaking of smoke-box 
capacity, he concludes that in engines with 19}in. to 20in. cylinders 
it should not exceed 70 cubic feet at the most. 

It will not be disputed that coal is burnt to better advantage in 
a steady than in an intermittent draught. Itis, I think, capable 


of proof that in the conventional smoke-box, with larger cavities 
above, below, in front, and, to a lesser extent, at the sides of the 
direct course of the draught, much energy is lost by reason of the 
eddy currents set up. You cannot have your cake and throw it 
away any move than you can have your cake and eat it, and it 
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cylinder casting by a breeches pipe, suitably bent to clear the 
Y-shaped bogie frame, the tail of which passes between the exhaust 
vassages, and is pivoted to the back end of the cylinder casting. 
The slide valves are of the open-back balanced type, actuated by 
Joy’s valve gear, and as no excentrics are required, the crank pins 
of the driving axle are direct connected by an oblique bar. The 
regulator is a gridiron sluice vaive and pilot, operated by a hori- | 
zontal bell crank and pull and push rod passing through a strong 
stay tube to the back head. There is also a sluice valve under the | 
control of the enginemen at the bottom of the waste pipe, 
for relieving the back pressure on the pistons when the demand for | 
steam is light. 
To revert to the front end, there is a flexible pipe for rapidly | 
cleaning the tubes by a powerful steam jet, and any ashes finding | 
their way into the smoke-box can be quickly raked out. From the | 
tube-plate the steam pipe subtends the same angle as the chimney, | 
and from the chimney axis the waste pipes subtends the same angle 
as the steam pipe. No one of these fixtures, therefore, is in the 
way more than another, and the boiler can be completely re-tubed | 
without removing them. The two pipes, however, oppose a certain 
amount of resistance to the draught which has to be overcome by 
a smaller blast-pipe, but in smoke-box economy they do more good | 
than harm, because the nest of tubes is 4ft. lin. wide centre to | 
centre, by no more than 2ft. 10in. deep, and they split the draught | 
vertically. Setting aside for a moment the question of capacity, 
the width of the smoke-box is equal to the length, which cannot be | 
regarded as satisfactory. The length should be greater than the | 
width, as I think anyone will see on looking at the plan and con- | 
sidering the matter in the light of the following observations. But | 
first of all it must be seen how the length can be increased. In | 
the engine under notice it obviously cannot be done without | 
lengthening the wheel base, which is jong enough already, or by | 


| shortening the tubes, which are none too long as they are. One | 


thing leads to another, and the practical inference is that this 
combination of boiler and smoke-box, modified in the case of an 
extremely long engine by extending the upper part of the fire-box 


| into the barrel, lends itself better to the 4-4-2, 4-6-2, and to t f 
| 2-6-2 types of engine. When the tubes are ribbed and twisted, | smoke-boxes is rendered i 
, the gases travelled at a constant and moderate speed, and each | it is equally evident thatthe best practical arrangement 


tube is made to do its proper share of work, the additional | 


heating surface obtained making them more than 12ft. 6in., 
or fifty outside diameters long is not worth carrying, and putting 








| of a very reasonable objection. 


the increased length into the fire and smoke-boxes is preferable in 
| every way. Increasing the fire-box surface will pranat to everyone 
and lengthening the smoke-box still further reduces the preventabj, 
losses because: the objectionable corner space yet remaining at the 
| front end is lessened by the continuance of the taper. Moreover 
; the corners which the gases have to turn on emerging from the sid¢ 
tubes are eased. It is true the corners are not sharp, nor are they 
nearly so sharp as in other smoke-boxes, but quite enough resis. 
' ance is. set up by them sensibly to check the draught, and this 
resistance means loss of energy, which has to be paid for at a high 
rate. This is the point to which attention is now being directeq 
and its importance will be better seen after considering the actio, 
of an ordinary smoke-box. In by far the greater number of Britis, 
locomotives the chimney axis is l7in., or thereabouts, in advaneg 
of the tube plate, and supposing the blast pipe to be a little beloy 
the level of the top row of tubes as usual, it is evident that the top 
middle tubes are at an enormous advantage, as they point straight 
to the region where the vacuum is known to be highest, whereas 
the gases finding their ers | through the side and bottom tubes, haye 
to be dragged round nearly square corners. 

To put this in another way. The top middle tubes have the first 
pull on the draught with no resistance interposed, while the Jeg 
favourably situated tubes have not only to be satistied with what jg 

| left, but they are hindered from sppoopentins even that. There. 
fore the top middle part of the fire-box tube plate with its flange 
and rivet heads is exposed to the destructive action of a powerfy] 
cutting flame, and to get any work out of the outlying tubes the 
blast pipe must have a very constricted orifice This is exactly in ac. 
cordance with Mr. Weatherburn’s classic experiment—THE Enc. 
NEER, Dec. 28th, 1900, and April 19th, 1901—who, shrewdly suspect. 
ing something of the kind, found by trial that copper was melted 
in the top middle tubes, while lead remained unfused in the outly. 
ing tubes. To get a clear conception of what goes on in the smoke. 
box, it should be borne in mind that the gases are pulled through 
the tubes from the chimney like so many flexible ropes, the motive 
power being in front, and the action must not be confounded with 
forced draught, in which case there would be a plenum in the 
smoke-box, besides other differences. 

For these reasons the length of the smoke-box measured from the 
| chimney axis should considerably exceed the width, and it is not 
| going too far to say that it can never be too great. 
| Itnow remains to be seen how capacity comes in. Capacity 

pev se never does any harm, the harm being done by the eddy- 
forming cavities with which capacity is so invariably associated, 
and in a well-designed smoke-box, the greater the capacity the 
| smaller these undesirable cavities become. It will be seen from the 
diagram that the capacity is only 62 cubic feet, which, it is sub- 
mitted, is altogether too little for steadying the draught, and | 
think that anyone considering the matter without prejudice will 
agree with me in concluding that 120 cubic feet would be none too 
much. At all events, 120 cubic feet is below the average, and 
even that modcrate measure cannot be obtained without making 
the length a good bit more than twice the width. This is practi- 
cally equivalent to saying that in smoke-box design the question 
of capacity may be ignored, and its measure left to be determined 
by other and more pressing considerations, 

After this destructive criticism it is hardly necessary to say that 
the diagram is not for copying. In propounding a new theory of 
smoke-box action some illustration must be given, and the diagram 
is merely intended to show what can be got within the limits of the 


British loading gauge under the most unfavourable conditions. 


Without going into chimney action, which is rather beyond the 
soope of this letter, it will simply be stated that, with a diverging 
blast pipe, the taper of the chimney need not be so much as 
usual, the velocity being better maintained, the steam having less 
tendency to spread out, and the following remarks are offered on 
the length of the gap between the blast pipe and chimney. If 
precedents can be followed, this may be anything from a negative 
quantity toas much as the steam will jump. In point of fact, it 
may be varied as required without materially affecting the ejec- 
tive efficiency of the blast pipe and chimney. This is fortunate, 
because the liberty can be taken advantage of in the draught- 
distribution scheme. If the gap is long, the top and bottom middle 
tubes are favoured, and if it is short the side tubes have a relatively 
better chance. This, of course, is assuming that the centre of 
the gap is about on a level with the middle row of tubes, as 
it should be. IT say about, but it should be somewhat lower, as a 
slight exeess of draught in the bottom rows of tubes ought to be 
aimed at, because in the fire-box the products of combustion are 
deflected upwards by the fire-brick arch, and the draught in the 
lower tubes requires strengthening to pull them down again. 
Besides, after passing the fire-brick arch there is a considerable 
increase in flue way, with a corresponding decrease in velocity. The 
hottest gases, therefore, have opportunity to rise to the top and 
the coldest to fall to the bottom, and this also points to the 
desirability of strengthening the draught in the lower tubes. 
Consequently, wherever the bottom of the chimney may be situated 
the blast-pipe should be low down. 

With a brief summary of the conclusions come to, and a fina 
remark, I shall leave the matter to the judgment of your readers. 
To sum up the matter, then, the essential function of the smoke- 
box is simply to connect the large nest of horizontal tubes with 
the small vertical chimney. But it is required to do this in such a 
way that the necessary changes in velocity and direction are made 
gradually, and the gases drawn evenly through all the tubes. To 
fulfil these conditions the smoke-box should merge into the chimney 
without either break in continuity or sudden change in section. 
This is quite impracticable in the locomotive, in which provision 
must be made for getting at the tubes without unshipping any- 
thing, and to make the closest possible approximation, the floor, 
wall, ceiling, and front of the smoke-box should be conformed as 
nearly as may be to the shape which the converging and bending 
streams of gases would assume under ideal conditions. The space 
thus enclosed is effective space. This cannot be too large, and to 
make it as large as possible the distance between the chimney axis 
and tube-plate should be as great as the general design of the 
engine permits. Space outside these limits does more harm than 
good, the losses being greater than the gains, and if the smoke- 
box must be made up of this space, the smaller it is the better. If 
these rules are followed, and care is taken to place the top of the 
blast-pipe and the bottom of the chimney in the most advan- 
tageous positions, which is very easy to do, the ratio of heat- 
ing surface to blast-pipe area need not be higher than 10,000 in any 
engine. In practice nearly all the running would be made with 
the waste-pipe more or less open, which is equivalent to enlarg- 
ing the blast-pipe orifice, and the smaller orifice kept in reserve. 
The blast-pipe is usually proportiéned to the cylinders, but it seems 
to me that it should be proportioned to the quantity of steam 
passing through it. The proper measure of that is the heating 
surface, and if the heating surface does not measure correctly it is 
a sign that something is wrong. 

As a final remark I should like to say something in anticipation 
It will be said that I am overdoing 
the thing, and that an ordinary smoke-box with the blast-pipe and 
chimney as far forward as possible, and a flat horizontal ceiling, 
would do almost as well and be much cheaper. It is freely 
admitted that such a smoke-box would be an immense improye- 
ment, especially if two diameters or so long from the chimney axis, 
because when long, although the undesirable space is considerable, 
its percentage to the whole is not very great, and I am not 
prepared to state categorically that the refinements set forth are 
worth the additional expense. Even efficiency has its price, and it 
may be bought too dearly. But before deciding in favour of the 
cheaper arrangement, it is begged that consideration will be given 

ideal front end; the extreme badness of all ordinary 
evident by a little study, and 


is open to very severe criticism. In my endeavours to approach 
the ideal it is neither said nor thought that nothing better can be 
done, but the true principles have been laid down, as T believe, for 
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first time, and itis left to every man to carry them out to the 
ent and in the way thst seems to him best. 
GEORGE T, CLAYTON. 


the 
ext 


Walthamstow, January 15th. 





WATCH-KEEPING IN THE NAVY. 

sin, —Your columns have ever been read with great interest by 
those who have the well-being of the Empire at heart, this well- 
being depending primarily, as they of old have taught us, on the 
efficiency of our Navy, and your leading articles and insertions of 
Jetters all tend to this desired aim. In your issue, number 2606 
please receive congratulations on your commencement of a second 
century of volumes—and following issues, much has been said of 
the statement of Admiralty policy under the initial ‘‘C.,” presum- 
ably, the present First Lord, dated 30th November, 1905. : 

No doubt this ar will be interpreted by its readers according 
to their lights. Their lights, or views, are, of course, various, each 
right, but ali differing because of the ambiguity of the term 
employed, This “ Policy” is defined as: ‘The art or manner of regu- 
lating or guiding conduct ; the method and forms according to 
which the government and business of a country are carried on; a 
eystem of administration guided more by interest than by 
principle or honour; dexterity of management; prudence ; 
cunning; in Scotland the pleasure grounds round a mansion.’ 
These are from adictionary published in England; and I find in a 
dictionary published in Philadelphia the additions *‘ Worldly 
wisdom; dexterity of management; stratagem; prudence or 
wisdom in the management of public and private affairs; wisdom ; 
wit.” The English a acuser, y way of further explanation, adds; 
“See Police,” the Philadelphian ‘‘See Polity.” ; 

So, possibly, the new Admiralty scheme has a chameleon-like 
interpretation ; for its explanation of itself only adds to perplexity, 
seeing that it announces itself as the record of a series of reforms. 
Here, again, is unhappy diction, for while the word has many 
meanings the choice of three will suffice for illustration, viz., ‘*To 
make better; to abandon evil; to remove that which is objection- 
able from.” Here, also, will be many interpretations of motives, 
but as a matter of fact the words ‘‘annihilation” and ‘‘retro- 
gression” are plainly written, insomuch as the present shipbuilding 
and engineering departments of this great public service are 
concerned in the matter of officers. 

The object of this letter being the engineering aspect | will only 
briefly ask to be recorded as an opponent of the newly proposed 
system of providing naval architects as successors, possibly 
supplanters, of our present naval architects, the best in the world, 
their only fault their great attainments coupled with a laudable 
desire to be regarded and viewed as to their utility as a portion of 
the Empire’s greatness and not willing—a very manly feeling —to 
occupy the historical “‘ snubbed, subdued, subordinated,” position 
once applied to the engineering branch of the Navy. 

No reason is given for annihilating engine-room artificers, 
engineers, nor naval architects as past provided, and only is a side- 
lirht thrown on this subject, certainly by one writer claiming to be 
ia touch with higher public thought, who occasionally uses the 
vague terms ** trades union ” methods, 

Conversant with the subject of the engineering of the Navy, 1 
have no hesitation in saying that there is not, nor has been, any 
reason for change because of the onereus duties of the engine-room 
being unsatisfactorily performed. The machinery has been kept 
as eficient, and its working has been as satisfactory, as could be 
attsined with the means provided. All this in spitesof many 
yrievances under which those of the engine-room laboured ; 
rankling grievances, which, however, did not influence the engineers’ 
loyalty to their machinery. These grievances were well known, were 
respectfully represented ; they had the sympathy and commenda- 
tion of a Royal Admiral under whom the petitioners were then 
serving, and were not redressed. Partial redress has been 
accorded, generally coupled with conditions which have rendered 
this nugatory ; and even at this present moment there exists among 
the senior officers a feeling that the interpretation and performance 
of the given promise is not as it should be, those officers holding 
that promised increased pay should come to them, the same being 
withheld, reason not apparent. There are other various grievances 
among the artificers and firemen, which, if remedied, would 
produce peace, concord, and more contented service ; indeed, large 
sympathy should be extended to the present inhabitants of the 
engine-room, the last of the aborigines. 

\s to the success of the proposed future system of training for 
officers and men, if adhered to and judiciously and _ periodically 
modified to suit unforeseen circumstances as lately exemplified, 
there can only be one opinion in view of the fact that there is no 
restriction on the expense. The nation’s purse is behind it. The 
cost per individual officer and man, the produced article ready to 
do man’s duty is very difficult to ascertain. There exists no 
machinery for gauging this out-of-pocket expense ; putting it at 
the lowest it will be at least £3500 per junior engineer officer, 
£1750 per engine-room artiticer, £500 per mechanician. Here again 
is unhappy wording, for while the dictionary says that a mechani- 
cian is **a machine maker ; one skilled in mechanics,” the ‘‘ Policy” 
says that: ‘* Only sufficient knowledge of tools will be required to 
ensure that he is able to discharge efficiently his watch-keeping 
duties,” whatever that may mean. 

Now, as to the finished article, the junior engineer officer, he is 
to begin at Osborne at the age of twelve years and eight months, 
to serve as cadet and midshipman for seven years and seven months, 
to serve as sub-lieutenant for about two years, then to serve one 
year in a special course, when ‘‘after examination he will be 
qualified to perform the duties of a junior engineer officer afloat.” 
This may be called the £3500 stage, and instead of joining the 
engine-room floor-plates he may be selected to undergo a further 
two years of higher training to fit him to become an engineer only, 
foregoing all prospects of executive command afloat. At this stage 
he will have cost £4500. : 

Summing up, from his entry he is under training ten years and 
seven months, giving a great portion of his time to engineering. 
This makes him a lieutenant (E) qualified to do the present duty 
of an ordinary assistant engineer ; two further years of training 
puts him in the running fo; appointments at present held by 
engineer admirals. Though as to.whether he must serve at sea in 
actual charge of machinery the policy is silent, nor is it evident as 
to how he is to become a commander (E) excepting that all 
lieutenants of all grades must pass what is called the executive 
examination for the rank of commander. 

Putting aside all question of cost, it must be evident that any 
youth of ordinary mental and physical capacity who has had the 
best engineering tuition for nearly eleven. years, tuition towards 
thie end of fitting him for the floor-plates, must at least be regarded 
as fitted thereto. 

This letter being long, I propose to continue the subject if space 
be available, showing rocks and shoals, but I may say that my idea 
is that the naval officer of the future must be, first and last, an 
engineer, the only side issue being as to navigation. For, though 
the warship is a floating fort, full of machinery, yet she is mobile. 
| may mention that, as a corollary of the reform policy, the 
engineer officers and others of the Royal Naval Reserve may now 
regard themselves as obsolescent. And as the avenues for entrance 
into the Royal Navy are now closed‘ to the intelligent apprentices 
of the Thames, Tyne, Mersey, and Clyde, and other water sides, I 
may be prompted to suggest modifications towards the end of 
obtaining sea-supremacy more in accord with the spirit of the age, 
using the words of a gallant, living, and clever Admiral. 


January 14th, SORITEs. 





Sik,—Your correspondent, ‘‘Ex-Engine-room Watch-keeper,” 
has so far shifted his ground that it is difficult to keep pace with 
um. He now brings in the tramp steamer, of which I said 
nothing. I wrote about Atlantic liners, and I said that the duties 
of engine driving devolved on the greasers, while that of the engi- 





| stoker. 


| orders to an artificer. 


' the north and south traffic. 


neer was simply one of observation. To this your correspondent 
replies in generalities, and talks about the difficulties en- 
countered in keeping short-stroke engines going. He has 
entirely overlooked the fact that while the liner and the tramp are 
driven for all they are worth on long voyages for weeks at a 
time without stopping, the engines of a man-of-war are never by 
any chance run at full power except under the most exceptional 
services, when the engine-room watch is either doubled or in- 
creased 50 per cent. Cruising a is one half to one quarter 
full power. This fact alone is sufficient to dispose of one half your 
correspondent’s arguments. I gather from his signature that your 
correspondent is not familiar with the latest types of machinery in 
the Navy. I know that many of the men accustomed to compound 
engines, 80 lb, steam and 60 to 80 revolutions, looked with dislike, 
and even fear, on 200 lb. pressure and 160 revolutions. I can 
assure your correspondent that the modern engine is not the frail 
structure he fancies, and driving 15,000 horse-power engines at 
3000 or 4000 rang me is child’s play. 

The paragraph about the ‘‘ subtle knowledge required to know 
when something is wrong” is simply nonsense. Any man with a 
head on his shoulders and a few hours’ experience can see when a 
bearing is hot. If he cannot see it he can smell it. This 
endeavour to lift up engine driving and make it a fine mechanical 
art has no practical value atall. If your correspondent wishes for 
reform let him be definite and tell us what either the engineers or 
the ‘‘tiffey” could do that any trained greaser cannot do to 
begin with—tirst aid to the wounded ; then the surgeon. 

Further on we find quite a new element introduced into the 
discussion. The trouble now is not with the engines, it is a question 
of discipline. ‘‘ Tiffey ” will not like to take his orders from the 
Into this swamp I do not pretend to follow him. I have 
yet to learn that the leading stoker keeping watch will give any 
When anything goes wrong he will report 
to the engineer officer, and he will give orders. 

Finally, I may say that until your correspondent is in a position 
to point out some definite way in which the artificer is a better 
watch-keeper than a trained stoker, his assertions can carry no 
weight. 

Your correspondent makes a great poi'.t of the difficulty of 
managing water-tube boilers. Does he really think that an artiticer 
can run boilers better than leading stokers can? Is it too much to 
ask him to give his reasons if he does? Does he know-that-an 
artificer is essentally a ‘‘ tradesman,” a fitter, a coppersmith, a 


turner, or so on, and with no more special qualification for engine | 


driving than a leading stoker possesses, and none at all for 
managing boilers / 

It is the hardest work in the world to combat vague general 
assertions. Your correspondent seems to appreciate the fact. 

Liverpool, January 16th. TurusT BLock. 

TRAMWAYS OVER THE BRIDGES. 

Sir,—The matter of running the London tramways over- the 
Thames bridges is a momentous question, involving not only engi- 
neering difficulties but sentiment, and, now, even politics. Will 
you, therefore, give me space for a suggestion anent its accomplish- 
ment’ As at present under discussion the carrying of tramways 





across the Thames would necessitate the widening of the bridges | 


overrun. Now this is a very serious matter, both in regard to the 
enormous expense it will entail—no matter by which body this may 
ultimately be borne—and also the great delay and prolonged dis- 
organisation of traffic which must necessarily ensue. 

But this is not all. If we consider—by way of example—Black- 
friars Bridge, we shall see at once that the costly widening of that 
structure, whilst it might prevent further overcrowding upon the 


tion of traffic in Bridge-street and Ludgate-circus, due to the 
presence, stoppage, and reversal of the cars. Allow me, therefore, 
to direct the serious attention of all those interested, and especially 
those who will have the great responsibility of the final decision, 
to a comparatively simple mode of surmounting the difficulties. 
The plan I advocate is the transition of the present ground-level 
tramways into overhead lines whilst crossing the bridges, and 
for a short distance beyond the approaches on either side. Thus, 


| experiment would be worth trying. 
: - : , : | mind a large ‘disc. cutting small bars 
bridge itself, could not fail to bring about a most serious conges- | Mind a large dise cutting small bars. . : > 
coms % ‘4 ve an Sane | know if he has had an opportunity of testing the action with saw 


bituminous coal, to the effect that the suggestion in question was 
purely tentative. 

I need hardly say that 1 regard the slips corrected above as being 
chiefly due to the difficulty which your reporter must have ex- 
perienced in hearing the speeches, owing to the noise which went 
on in the hall. ARTHUR J. MARTIN. 

Westminster, $.W., January 15th. 





Sir,—I have read with great interest Mr. Charles R. King’s 
letter appearing in your issue of the 5th inst. I have lived some 
time on the Continent, and have a pretty thorough knowledge of 
the stoves used there for heating purposes, and your readers may 
be interested to hear that it is not now necessary to send to the 
Continent to purchase these excellent stoves, as similar stoves are 
now being made in Scotland by an enterprising firm of stove 
manufacturers, There is one in use at the Institute of Hygiene, 
Devonshire-street, Harley-street, London, W. 

A MEMBER OF THE SMOKE ABATEMENT SOCIETY. 

January 11th. 





TOOTHLESS CIRCULAR SAWS. 

Sir,—Referring to your leader in your issue of to-day, on 
“‘Toothless Circular Saws,” the following may be a possible 
explanation of the action : 

‘hen the disc is revolving in contact with the work, the portion 
of the work which is béing operated upon is comparatively small in 
area, whereas the surface of the disc which operates upon it is 
comparatively large in area. 

The heat generated by the friction of the disc on the work is 
dissipated, partly by direct radiation, and partly by conduction 
into the work, and into the body of the disc. 

The temperature of the disc would be lower than the tempera- 
ture of the work in contact with it, first, becaus¢ its area for absorb- 
ing the heat is larger, and, secondly, because its radiating area is 
larger, and because the air has a further cooling effect upon it. 

I think there ‘is little doubt that the effect is one of local fusion, 
the whole of that portion of the heat of friction which is conducted 
into the work being concentrated on a very small. portion of it, 
thus causing a very high temperature, whereas in the case of the 
dise the heat is thinly spread out over a very large area, and is 
very rapidly dissipated. 

his explanation, is supported by the fact that the best result is 
obtained when the area of contact is very small, and for this reason 
bars of tool steel are slowly rotated in contact with the disc 
while being cut off. 

It is difficult to understand that the cutting action can be due 
to hard particles of steel embedded in the disc, as the heat at 
the point of contact would be too great for the particles to remain 
hard. 

Coventry, January 13th. P. V. VERNON. 

{Mr. Vernon’s explanation, as it stands, leaves several facts out 
of account. (1) The total substance and weight of the disc is far less 
than that of an armour plate that it saws. Its temperature, in 
spite of the intermittent nature of the contact and the cooling of the 
air—probably not of high efficiency—should thereby rise rapidly till 
the edge, at any rate, became softened. The reverse happens, the 
edge is hardened. (2) Water is occasionally squirted into the cut, 
and (3) a hard steel dise should be as good asa soft steel or iron 
disc, but is believed not to be. It may also be pointed out that, 
even if local fusion occurs, it does not necessarily account for the 
cutting, forit is doubtful if a plain dise would “ cut” iron or steel 
softened by heat ; it would probably press it upin front of it. The 
Mr. Vernon has clearly had in 
It. would be interesting to 


}and work submerged, or practically submerged, in water.— 


in the case of Blackfriars Bridge, the tramways would commence | 
to rise at about the point where the South-Eastern and Chatham | 


railway bridge crosses the Blackfriars-road. From thence it would 
be supported upon columns throughout its length in crossing the 


bridge, and remain an aérial line until nearing the Holborn | 
By this | 


Viaduct, when it would again descend to ground level. 
mode of treating the problem the bridges would not require to be 
widened ; congestion upon the approaches and in Bridge-street 


would not ensue, whilst the cost and delay in carrying out the | 
| in the weld from the circumference to the inner bad portion, and 


improvement would be greatly diminished. 
1 would. indeed, go farther, and seize the opportunity of con- 


currently attacking the problem of the present serious congestion | 


of traffic in Fleet-street and Ludgate-hill. 
the Traffic Commissioners has brought out the startling fact that 
the present system of intermittent control of our traffic—i.e., the 
periodic stopping of the stream of vehicles—results in the loss of 
70 per cent. in the time of circulation. In other words, that the 
vehicles remain stationary for nearly three-quarters of an hour out 
of every hour of their journey. 

Now, in regard to Ludgate-circus—perhaps the most crowded 
spot in London—the stream of traffic north and south is much 
smaller than that circulating east and west. I would, therefore, 
advise that, on either side of the tramway rails, throughout the 
aérial length, an overhead roadway should be constructed to carry 
By this means the enormous stream 


The investigation by | 





| of traffic between the City and the West End would no longer be | 


intermittent but continuous. 
occupied would be reduced to less than one half, whilst the traffic 
capacity of the great arteries would be increased 70 per cent. with- 
out further widening. 

The matter, I submit, should receive the most serious attention 
before a decision of any sort is come to. 

ALFRED R. Sennett. A.M. Inst. C.E., M.1.M.E, 
Royal Institution, W., January 15th. 





SMOKE ABATEMENT CONFERENCE. 


Sir,—I shall be glad to be allowed to correct two or three errors 
which have crept into your report of my remarks in the discussions 
at this conference. 

Your issue of the 15th ult. contains the following :—‘‘ He then 
explained how he arrived at the estimate of fd. for bringing up to 
London gas from the pit’s mouth, instead of paying-8d. per ton of 
coal, as at present.” The words in italics should read. “for the 
carriage of the coal required for the production of 1000=cubic feet 
of gas.” os : 

THE ENGINEER of 29th ult. reports me as follows :—‘* He 
did not approve of the laws which simply said ‘thou shalt not,’ 
without any eX, planation of how we ave to acoid doing so.” The 
words italicised quite fail to convey the nature of the objection 
which I raised to prohibitive legislation in matters of the kind in 
question, which is, that it is often difficult to localise the effect of 
such legislation, and to prevent it from interfering with legitimate 
work. 

Further, | am reported as saying: ‘‘ Both the gas and electric 
lighting industries had been impeded by heavy restrictions, and, 
consequently, many of the undertakings of this character could not 
afford to spend money on consuming their smoke.” What I actually 


This would mean that the time | 


Ep. THE E.] 





CHARING CROSS ROOF. 


Sik,—Referring to your article upon the failure of the tie-rod 
in the Charing Cross roof, one phase of the question does not 
seem to me to have been touched upon, even at the inquiry. The 
original cause was presumed to be the flaw in the centre of the bar. 
This does not, however, explain why the other metal yielded. 
The flaw area is small, and considering that the actual load on the 
roof was only 70 per cent. of the designed load, the whole of the 
metal in the flaw area could be dispensed with and yet the factor 
of safety remain about the same as designed. There must be other 
reasons, and the other part of the weld must have been bad. I 
suggest that there was a slight ‘‘cold lap,” if itmay be so termed, 


| that, oxidisation taking place in this, has, by its own inner force, 


gradually broken the bar further and further. Every engineer 
knows the power of rust to force open flange plates in girders—it 
is like the growing root which in time will split the rock—and I 
have expected this explanation to have been mooted before. 

A. W. FARNSWORTH. 

The Strand-chambers, Derby, 

January 17th. 

[As the engraving given last week shows, there is not a sudden 
transition from the bad core to the sound weld ; on the other hand, 
there is nowhere in the joint the kind of corrosion that breaks 
riveted plates asunder. It is probable that a badly joined bar of 
the kind has not even the full strength of its sound portion.— Eb 
THE E.] 


CANE MILLS, 

Sir,—I was much surprised to see by your this week’s account 
of a cane-crushing plant that manufacturers in this country still 
turn out rollers with fixed bearings. This is unheard of now-a- 
days in the Sandwich Islands, where, since their annexation to the 
U.S.A., most of the machinery on the plantations is made in 


| Honolulu or America. 


Nine roller mills with crusher—eleven rolls in all—are the 
standard type. The rolls are kept down by hydraulic pressure, 
and fractures, which used to be common, are almost unheard of 
now. In the third set the top roller is in contact with the two 


| bottom ones, when the mill is empty, under a pressure of 300 to 





said was, that in consequence of the restrictions referred to, the | 


cost of gas and electricity to the consumer was often needlessly | 


increased. 


| 


400 tons. When the feed is heavy the plunger of the hydraulic 

ram frequently rises 8in.. and the ultimate extraction aimed at is 

well over 90 per cent. 
Stravithie, January 13th. R. W. PURVIs. 


WATER SOFTENING. 


Sir,—Permit us to point out a misprirt that has occurred in 
the description of the ‘‘Criton” water sottener that appears in 
your issue of the 12th inst. In describing the arrangements for 
regulating the lime water, you write :—‘‘ The size of the calve has 
previously been carefully calculated in order to let a definite 
quantity of water pass threugh.” This should read :—‘‘ The size 
of the ‘ measurer,’” &c. ‘The essential feature of the ‘‘Criton” 
water softener is that the hard water, the water for making the 
lime water, and the soda solution are accurately measured, and 
are not dependent on the size of any orifice through which they 
may pass. 
THE PULSOMETER ENGINEERING CoMPANY, LIMITED. 
Reading, January 15th. 








THE INSTITUTION OF CrviL ENGINEERS: NEWCASTLE-UPON-TYNE 


I should like to place on record the explanation which accom- | ASSOCIATION OF STUDENTS.—The fifteenth annual dinner” will be 
panied my suggestion. which you quote, that apart of the expense | held at the County Hotel, Newcastle-on-Tyne, on Friday, February 


caused by smoky fogs might be defrayed by means of a tax on 


. 


9th, at 7 p.m. 
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TRACTION ON THE SIMPLON TUNNEL LINES. 


To avoid the smoke and heat difficulty in the operation of 


the Simplon Tunnel traffic, the use of stationary motive- 
power has been decided upon with transmission of the force 
by three-phase electrical current. A contract has, so we 
understand, been signed between the Federal Railways and a 
well-known Swiss firm for the installation of wires and plant 
between Brig and Iselle. The current is to be of 3000 volts 
and 15 periods, and the system employed will have the same 
characteristics as that in use on the Tellina Valley Railway, 
Italy, which has been described at length in our columns. 
The whole line to Iselle, being practically level, the under- 
taking presents nothing difficult for traction by this form of 
transmission ; nevertheless, the installation and trial of the 
system are only made experimentally, the contractors agreeing 
t> return the line in condition for steam traction by locomo- 
tives, without claim to any compensation, if electrical traction 
proves to be impracticable in the tunnel. During the experi- 
mental period a part of the rolling stock from the Val-Tellina 
Railway will be lent by the State Railways of Italy. 

The extension of the system of electric traction on the same 
principle to the Domodossola-Iselle section of the Simplon 
line appears, from information we have received, to be almost 
certain. Such an application, if made, and if as successful 
as steam locomotives, will be of world-wide interest. 
To be practical, the international trains from Rome, vid 
Bologna, and from Venice to Milan, having train loads of 
from 350 to over 400 tons, must be taken through to Paris 
without involving several changes of passengers and baggage 
in the same way as at present ‘between Turin and Paris. It 
is obvious that in this instance the use of electromotor cars 
for through international traffic would introduce incon- 
veniences hitherto unknown for such traftic. Consequently, 
electro-locomotors of the Zara 2-6-2 type—Val-Tellina—would 
have to be employed. With the international through 
express trains, of the weights just mentioned, it will be 
necessary to ascend the inclines of 1 in 40 between Domodassola 
and Iselle at the average rate of speed required for the fastest 
express trains drawn by steam locomotives ; this can hardly 
be less than the 25 miles per hour usual on the steeper 
inclines and crooked line of the St. Gothard. 

The electromotors at present available have a tractive 
effort of about 6 tons. Of the total weight—62 tons—there 
are 42 tons available for adhesion—or coefficient, If two 
such motors are employed to deal with the loads to be hauled, 
the deadweight will exceed that of locomotives, but the main 
result, if successful, would be of the utmost importance in 
proving the practicability of electrical transmission of motive 
power for the haulage of express main line international 
through trains of the heayiest composition. 

If electric traction succeeds on the difficult section just 
named there is every reason to believe that the same system 
would be extended from Domodossola to Gallarate, whence to 
Milan the line is already operated by electricity. With the 
necessary standardising of the various electrical systems to 
Brig, this would permit of electromotor cars being used from 
Milan to Brig by changing coaches at the two places named. 








LOCOMOTIVE CRANE. 


THE use of crane locomotives has extended in Germany of 
late years, and a type having a number of special points of its 
own has been developed by A. Borsig, of Tegel. An interest- 
ing feature of this crane locomotive is the absence of any 
counterweight, the constructor having considered that, as a 
crane locomotive is primarily an arranging locomotive, the 
economy of its operation is greatly impaired by the carrying 











EL Mika 
REAR VIEW OF CRANE 


along of a heavy counterweight. The stability of the engine 
is, however, said to be sufficient without an additional counter- | 
weight. The thrusts on the various w heels, as ascertained 
on the weighing machine, show that, with the full load on | 
the jib, the crane shows no indication of excessive tilting. 

The whole of the crane mechanism has been arranged 
within the driver’s cabin, and is thus shielded from the 
effect of weather, while ‘the handling of the crane is 
simplified. The locomotive and the crane can be operated 


| Norrish, A. P. Thurston, and A. W. Waddy. 


by one man, without his leaving his stand in the driver’s 
cabin. 

A jack-shaped frame surrounds the fire-box, and is supported 
by a frame, which on the right side carries a two-cylinder 
steam engine, driving through double toothed-wheel gearing 
the rope ‘drum which lifts and lowers the load. On the left 
side of the jack-frame above the coal-box has been arranged 
another joao cylinder steam engine, which rotates the jib 
of the crane by means of a worm and worm wheel. The 
handles for starting both steam engines are double, and are 
arranged both on the le’t and right sides of the engine, so as 
to enable the driver to operate the crane in unloading from 
one side to the other, and to supervise the load, no matter 
whether it is standing on the left or right side of the engine. 
The remaining handles required for operating the locomotive, 
such as governor lever, steering handle, steam valves, 
injectors, alarm cock, &c., have been arranged in the 
manner generally usual, so that an operator without any 
previous training should be quite familiar with the working. 
An advantage claimed for this crane is the absence of any 
movable steam pipes, which, owing to the difficulty experi- 
enced in keeping them tight during operation, have been 
found to give rise to much trouble. 

In order to increase the stability of the locomotive, and to 
take the weight of the load off the bearing springs, blocks 
have been arranged on both rear axles, which are worked 
by means of a small steam cylinder controlled by a steam-cock 
in the driver’s cabin. By the use of these blocks the bearing 
springs are put entirely out of action during the time the 
crane is in operation. 

The main dimensions of the crane locomotive are 
follows :— 


as 


llin. 

15jin. 

31hin.§ 

12 atinos, 

41 square feet. 


Diameter of cylinder .. 

Piston stroke. 

Diameter of driving wheel | 

Steam pressure eee 

Heating surface .. 

Grate surface ‘ : 

bn ht empty, with no load .. 
Working weight with full load 

Radius of cross-arm ac 

Maximum load 

Gauge 2% 


21-15 tons. 
26-07, 
16 -4ft. 
2-95 tons, 


4ft. Shin. 


GRADUATES’ ASSOCIATION—INSTITUTION OF MECHANICAL EN- 
GINEERS.—A paper was read on January 8th, by Mr. F. Edgar 
Bennett, graduate, of London, entitled ‘‘ Motor Car Radiators or 
Coolers.” The author presented numerous interesting diagrams 
and samples of different types of radiator tubes. The paper also 
discussed the various types of pumps in use, and the general eff - 
ciency of the engine with regard to varying jacket water tempere- 
tures. The effect of the position of the radiators on the efficiency 
of the car was dealt with, and all the more modern forms of 
radiators, as fixed to cars of standard make, and their construction, 
were compared. Mr. James Rowan, member of Council, occupied 
| the chair. The following graduates took part in the discussion :— 
E. J. Stevenson, M.G. Duncan, A. B. Symons, R. C. Hodson, H. 
Several visitors also 
took part in the discussion. Mr. Bennett replied. The following 
notices were given out :—Visit to the Millwall Docks on Saturday, 
February 17th, by invitation of Mr. M. Mowatt and Mr. A. 
| Laird.. Annual dinner to take place at the Trocadero Restaurant, 
on Friday, February 9th, at 7.15 p.m, Price of tickets 7s. 6d, 
each, 
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THE ESTIMATION OF COSTS.” 
By Mr. A. W. Farnswortu, A.M.I. Mech. E., Derby. 


‘THE increased severity of competition in the engineering trades 
has automatically compelled the attention of manufacturers to be 
directed most seriously to their estimating departments, and of 
late much has been printed and said on the matter by both 
interested and outside parties. For every job in the market there 
are now several—in some cases dozens—of competitors, any one of 
om is able successfully to undertake it, and the natural con- 
sequence has followed ; prices have been gradually cut and cut 
until in many cases profits have completely vanished. But when 
4 man or a company owns & works in which a great deal of capital 
has been placed, it is necessary that a turnover be secured, other- 
wise the dead charges alone will soon bring bankruptcy, and 
inodern specialisation has been directed towards, on the one hand, 
reducing costs in the works; and towards, on the other hand, 
gaining a finer and truer appreciation of those costs in the office, 
Yet, notwithstanding all that is already known of these things by 
the heads of our establishments, all that has been written, and ail 
that has been published, the quoted prices for engineering work 
to-day—based on the same drawings, specification, and informa- 
tion--stand as evidence that we have as yet barely touched the 
fringe of the subject, that we are still very much in the 
“guessing” stage, and that scientitic methods of estimating 
remain in embryo, 

‘lo point this statement let me refer to one or two actual jobs 
recently let. Without mentioning names, the various tendering 
tirms can be indicated by the letters A, B, C, D, &e. The 
different estimates have no connection with each other; the jobs 
are widely diverse, and for different parts of the country, and are 
ail for engineering appliances or tools : 


wh 








Firms. ist estimate. 2nd estimate. 3rd estimate. 
£ . . 

A iO BUG 

Hy OTF 309 } 
G SSS 32h ye | 

OT 445 Hur20 

K : , . 9 371 6140 

t Si 37% 6177 

Gi 6 145 ti 9 

i lo22 4) 62. 2 

J 1205 403 63357 


Of course firm A. in one estimate is not identical with tirm A of 
another estimate. The first estimate shows a difference of nearly 
115 per cent. between the lowest and highest tenderers, the second 
over 60 per cent., and the third nearly 20 per cent: Most 
mechanical engineers will remember the London County Council 
engines which were let last year, and for which the lowest estimate 
was £84,921 and the highest was £131,857--a difference of over 55 
per cent. In the face of such figures it is impossible for us to say 
that even the majority of tenders represent fair money for the 
articles required ; we are driven to the conclusion that the making 
up of the costs in most instances was purely arbitrary, and that, in 
sober fact, most of the figures must have been ‘*guessed.” If, in | 
the tirst estimate, £560 represents a fair price for the work, what 
does £1205 represent! Firm A. may have been supposed to have 
included a protit of 10 per cent. for themselves; does this, then, 
mean that firm J. has catmly put on a profit of something like 40 
per cent.’ We all know this is not so; we also know that wages 
and standard costs in any part of England where manufacturing 
can be carried on do not vary sufficiently to account in any wise for 
the disparity—-not even when carriage 1s thrown in. We cannot 
get away from the conclusion that the men who framed the figures 
were far from conversant with their duties. Looking dispassion- 
ately at such results, it seems marvellous that half the firms in the 
country do not go bankrupt every year; either there is a special 
providence which watches over the estimator and prevents his | 
underestimated figures being often successful, or else manufacturing | 
isa huge gamble in which immense gains and losses have to be | 
balanced every year’s end. In any case the purchaser cannot feel 

| 


very comfortable in his choice of a contractor, and it is small 
comfort to the latter to find that his competitors value the job at a 
much higher rate than he does himself. 

Now, the accepted theory of estimating does not leave much to be | 
found fault with. So far as pure theory goes, all the firms which 
have been instanced have estimated on correct lines ; it is only the | 
putting into practice of the theory which has been wrong. Many | 
minds have been at work endeavouring toarrive at the essentials to | 
correct estimating, and itis pretty generally acknowledged that the | 
first and great essential is accurate costing of the work previously | 
done. To attain this end many schemes have been propounded and | 
much paper and ink used, but yet, so far, the results seem very | 
negative. There are few firms of any standing who have not reams | 
of tigures at their disposal showing, or purporting to show, exactly | 
what ‘the work they nave for years been engaged upon has cost. 
Yet the absolute accuracy of those figures is generally doubted by 
the very men who have compiled them, and they are ever on the 
look out for some new infallible system or some novelty in card 
indexing which shall give them what they are seeking. 

It is curious to the onlooker to note the different methods of the 
average estimator. No two men will perhaps approach any one 
job in the same way. Some men “lump,” others minutely dissect, 
others again try the half-way house ; yet all desire the same end 
accuracy. Often past costs are turned up and efforts made to 
apply the figures found, but only those who try know how often 
this ends in wholesale rejection of the old figures and the substitu- 
tion of empirical ones. Uf course, when an article is standardised 
such as a 12in, lathe or similar tool—and prices are tixed, these 
remarks have not the same force. In such cases the old figures are 
used overand over again, and some semblance to accuracy isfound ; 
but ‘‘ estimating "as a science is misapplied to multiples of the 
same thing ; its true scope is only found when every new job differs 
from every old one, or when a totally new pattern of an old tool is 
being introduced. Generally speaking, the old style estimator looks 
at a drawing and endeavours to frame in his mind a picture of 
What he sees and to allocate the whole into a particular division or 
thus, if it be a new pattern of twist drill, he will mentally 
compare it with other patterns and put it in the same class’as the | 
pattern it most nearly resembles ; when he has succeeded in doing | 
this he is persuaded in-his own mind that he knows exactly what it 
will cost and down goes the price ina lump sum. Sometimes he is 
wrong,sometimes right—any how he hasbutattemptedashrewd guess, 
and this is not science. The new style estimator has a very 
different way. He produces records of the ‘‘costs” of past work, 
figures worked out to two or three decimal places, searches his file | 
for verification of turning, cutting, milling, and other prices, 
turns up the actual cards of the several jobs and extracts lots of 
information—what for? To hatch new figures which will be 
applicable as nearly as he can tell to the new work. The different 
decimals are added together, and a result presumably accurate to 
the hundredth part of a penny is produced ; the real net result 
being, however, only another form of guesswork. The new style 
1s sclence, yes, but misapplied. 

Whilst advancing these opinions the author is not seeking to 
condemn all estimators—far from it. There are men engaged in | 
this work who are far above criticism, and with whom the author 

| 
| 








class ; 





Would not venture to dispute on points. The average methods and | 
men only are for the moment under review, and personal and par- | 
ticular instances are in no case meant. 

There can be small doubt that ideal estimating consists in minute 
dissection and gradual building up of the total price from an 
aggregate of properly considered minor operations. There is 
neither no question that accurate costs of previous work are essen- 
tials to any success. We can subscribe to this without further 
argument. Estimates, whether of machine tools or bridges, should 
be built up in very much the same way as a builder arrives at his 





Paper read hefore the Coventry Engincering Society on December 20th, 


| check merely. 


| are apportioned to it. 


| day ; 


| his time as he thinks well. 
| lean job on hand, and he takes care—as he can in any establish- 


lump sum price—from a bill of quantities with each item carrying 
its allotted and proved sum. It is, however, to be hoped that 
while the system itself is followed the results will be more authentic 
than the average builder’s tender. The connection between cost- 
ing and estimating is most intimate—in fact, 75 per cent. of the 
necessity for incurring expense in costing is due to the exigencies 
of the estimator, and with a view to future work, the other 25 per 
cent. being taken up with the desire of seeing that the work does 
not exceed its estimate, and of checking its progress and arrang- 
ing that by hook or by crook it shall come within the estimated 
figures. The estimator is 
follows that the prime necessity of his being is that his 
costs shall be reliable. How to make them so 1s what every 
one interested in the question is trying to solve to-day. 
Many men pin their faith on some particular system of keep- 
ing accounts, some novel ruling of ledgers and cost books, 
ora certain size and configuration of a card; now, while one 
certain method of keeping figures in juxtaposition may be 
adiittedly better than some other method, it 1s utterly vain to 
expect that accuracy and reliability will ensue because of the 
method. Whole store-rooms full of figured papers may well 
result from the system, and any little part of the whole may be 
instantly accessible; but unless the little part when found is 
actually reliable, it is of small use except to look at ; it is a monu- 
ment to great, painstaking, and intelligent arrangement of detail, 
but it is useless as a fact. 

Hard facts are what the estimator wants 
approximations are what he usually gets. 

We often say that statistics may be made to show anything ; 
that given certain figures which are actual facts, they may be so 
juggled and presented- as to show absolutely contradictory con- 
clusions. We know this to be so. In the same way may costs be 
made to show anything desired, or what is unconsciously desired 
by the compiler. The human element in costing is the dominating 
factor, and it cannot be got rid of unless the works grind out the 
same article year in and year out, and costs are kept as a fad or 
If the work turned out is such that the constant 
repetition permits of the introduction of a cast iron system and 


more or less accurate 


| its working entrusted to the average clerk entirely, then the 


human element can be largely eliminated. But if every job is 


different from its neighbour, then considerable skill and much | 


initiation must be shown in the handling if the results are to be 
worth havig. How is costing usually done! - Most works start a 
system and -entrust it to the care of a good clerk, and give him as 
much. cleri¢al help as is thought necessary. Then, if plenty of 


| tigures result and they are neatly and carefully kept, it is con- 


sidered thata perfect system is at work, and much mutual con- 
gratulation ensues. Let it be admitted that in standard articles 
there is often very good ground for such congratulations ; but the 
author is emphatically of the opinion that nm miscellaneous and 
diverse work—-general engineering—the confidence is often utterly 
misplaced. We all know that the root of the cost of all work lies 
in the time spent upon it and the way in which the standard costs 
Now, how 1s that time ascertained, and 
how are the departmental costs allocated? In most works the 
workman is invited to record the time he spends; he enters it on 
acard or similar medium, or he confides it to a clerk who visits 
him daily to learn what he has been doing. Sometimes his fore- 
man is required to check it, sometimes not. The time given is 
respected as were the laws of the Medes and the Persians, and is 
duly entered up; by a proper system of entering, the work can 
be brought up to date daily, and there are works in this country 
whose system has been so well developed that the head cost clerk 
can inform-his principals as to the precise position of every job 
going through, the amount spent, and material bought, &c., up to 
the end of the previous day, as shown by his books. 

If a works 1s engaged upon miscellaneous work, every one 
acquainted by experience with the life of the shops knows that the 
foreman will often have to give the same man several little jobs 
during the day. Sometimes it will happen that a fitter can spend 
several successive days at the same job, but oftener he will have 
continually to chop and change; work comes from the lathes 
irregularly ; the shapers and planers cannot always keep pace with 
the lathes, or some bit of smithwork hinders or helps, as the case 
may be, and delivery times have to be kept. Consequently the 
foreman must scheme to keep everything going as smoothly as 
possible, and he moves his men to suit, without regard to the cast- 
iron system of the cost clerk. It becomes difficult now to gauge 
exactly how.time is spent ; the man puts down his time to the job 
which he thinks will stand it best, and if a long contract is in hand, 
it will get the doubtful benefit of much time which has never been 
spent upon it. For one thing, it is irksome to put'time down to 


| half a dozen different jobs which he may have handled during the 


for another, he has not scrupled to waste some time in 
changing, knowing how difficult of detection it is, and he ‘‘ lumps” 
Again, the foreman may have a very 


ment—that it is treated tenderly, and not burdened with a good 
deal it might be. “So that, when all the time on any job is reckoned 
up, it has taken so many chances of being correct, that it may be 
near the truth, or, as is more likely, it may be a long way off. 
Then comes the apportionment of the standard costs. It is 
general practice to take this as a percentage on the time costs, and, 
though many efforts have been made to devise something better, 
yet the simplicity of the system, as compared with the complexity 
of any other way, still ensures it the first place. Staff salaries, 
foremen, labourers, rents, rates, taxes, depreciation, stores, coal, 
water, gas, lighting, and all other dead charges, are added together, 
and found to amount to a certain percentage of the wages bill. 
This percentage is added to the time costs, and the results are 
supposed to show the actual works costs, less the material used. 
The supposition is more convenient than accurate. It takes abso- 
lutely no notice of the length of time different jobs are under con- 
struction ; it does not differentiate in any way between the work 
which is quickly in and quickly out and that which, thgough various 
reasons, is months on the way ; again, it only accentuates the errors 
which may have been made in the time costs, and, if a job has 25 


| per cent. more time down to it than it ought to have, it does but 


increase the mistake already made. Often it happens in a shop 
that a job may demand the constant presence of one or more 
labourers, whilst another one is hardly ever handled by them ; yet 
the same percentage for labourers goes down on both. Again, 
some work may be in the shops for months, and only get one or 
two weeks’ honest work upon it, yet the same percentage for 
depreciation, rent, rates, taxes, &c. &c., is put upon it as though 
it had only been about those one or two weeks. 

In all this we have considered time or day work only ; the pro- 
blem gets more difficult when day work and piecework, or premium 
systems, are mixed in the same shop. The same arguments apply, 
with redoubled force. All changing time, all wasted time, every- 
thing that can be, is laid down to the day-work job, with the 
consequence that the former gets a great deal more than its share 
and the latter a great deal less. The dead charges percentage is 
usually added regardless of the vastly different conditionsunder which 
the work is done, and the net result is bound to be chaos. Ifa 
whole shop, or a whole section, or certain tools, or certain men, can 
be kept wholly on piece or premium work then the case is different ; 
but for day work alone, or day work and piecework mixed, it is 
not possible to get accuracy on these lines. 

The results of these systems of costing are laid before the esti- 
mating department, and comparisons instituted between the 
projected and the ‘‘ ascertained” costs. Ideas have to be recast, 


| and the estimating clerk has to embody what is put before him in 


his next estimates. Is it small wonder that different firms give 
vastly different prices for precisely the same work? The oddity 
would be if by any chance they agreed ; yet the work as work is 
only worth so much whether made in the North or the South of 
the country.. True, wages differ in different places, but where 
there are high wages there is cheap coal or some other set off, so 
that one thing balances another. Take two firms in the same 


| 


nothing without his costs, and it | 





district ; the odds are that their estimates for the same work will 
vary, considerably, location—provided the works are in an in- 
dustrial district—not seeming to have any intiuence at all. 

We have by now seen that the average method of costing is a 
pure approximation only, and that, consequently, there exists good 
reason for the uncertainty of the estimator and his apparent irre- 
sponsibilities. But if we understand the cause of any trouble we 
have already gone more than half way towards remedying it, and 


| we want now to form some general ideas which, with modifications 


for differing businesses, will be capable of wide application. It is 
not nearly so easy to build up as it is to pull down, and, perhaps, 
what is now going to be said may not find favour with many, but 
if it excites critiasm, then so much the better for the chances of 
beneficial change in the present system, for there is nothing like 
many opinions on a subject for properly threshing it out. 

First of all, then, is it possible to obtain absolutely accurate 
costs of work! It may well be doubted whether it is, unless there 
is only one product to deal with. When a score or more different 
jobs are under way in a department, it is inevitable that there 
should result some mixing up of one with another. So much must 
be allowed by all reasonable men; yet the estimator asks for 
accuracy, and we must give him something that will be at least 
reliable ; to do this we must reduce the chances of errors to the 
least possible margin, and so eliminate as far as is practicable their 
known sources. We want the utmost possible accuracy for the 
particular business in hand ; how is this to be secured # 

In taking a general survey cf what is and what should be, it 
seems rather anomalous that the practice uf separating the costing 
and estimating departments should be so prevalent. No business 
can obtain work unless the estimating department is reasonably 
run. -The sales department may exert itself io its utmost, 
fortunes may be spent in advertising, but unless the estimates 
for work appeal to the buyers’ pockets there will,soon be no 
business to run. We kave seen that estimation hangs on good 
costing, and it seems to follow naturally that the two departments 
should be one—the*man who has the draughting of the proposed 
costs should alsw handle the actual ascertained costs. This is rank® 
heresy in some quarters | know; it has got to be very much tie 
fashion now-a-days to carry the old Scriptural admonition-— **To let 
not thy right hand know what thy left hand doeth” literally into 
a large business, and impose pains and penalties when a man in one 
department learns what is being done in another. But there is 
reason in all things. It is admittedly right to keep the junior 
clerk in his place and not to entrust any man with more than he 
knows how to carry, but perfect understanding and collaboration 
in a business should exist between the principal men in all depart- 
ments if the utmost ‘s to be got out of that business. If a man ix 
not fit to be trusted with other information, although his own job 
is a responsible one, then it follows that he is not worthy of his own 
job, and the sooner he can be replaced the better. Some 
principals appear to dread their subordinates knowing as much as 
they do; if every subordinate’s knowledge was as extensive as his 
years would allow, the business would be immeasurably the gainer 
and not the loser. 

Hence it follows that the estimator should be the yr:me coster. 
He should not be compelled to look at totals worked up in another 
department by any process imaginable for his information as to 
how things have gone. He should see the whole make up of these 
totals, and by living in them and with them he will imbue the spirit 
of them and be able to see in what way and for what reasons items 
and processes may be altered or modified. It may be objected 
that if he controlled the prime costing he would alter items in his 
books and make his costs suit his estimates, and that prime costing 
would then be further than ever from the truth. In some cases 
there might be that danger, but if he was in any way fitted for the 
post and answered the description of the ideal estimator which we 
are about to discuss, one or two mistakes would give him worlds of 
information, and he would not fail to benefit by it. He might in 
instances be tempted to prove that his original tigures were always 
right, but those instances would teach him just as much as though 
his employer had actually seen them and he had been well 
lectured upon them ; his employer would still get the full benefit of 


‘them. On the other hand, if complete trust cannot be put ina man 


occupying such a position he should be dismissed at once and never 
ought to have had the post. The estimating department can do 
more to ruin a business than all the others put together. The 
whole question is whether final accuracy is not worth the slight 
risk of collusion mentioned. 

All these considerations point to the same end—estimating is 
largely personal. The first-class estimator is born, not made. He 
mrst have natural gifts which fit him to exercise foresight ; caleula- 
tion must be his strong point. First and foremost he should be an 
adept in the particular business with which he is associated. This 
is not thought necessary in many firms. Generally, a clerk who 
has always worked in an office, and has shown more intelligence 
than his fellows, is set to work up the works costs, and his 
employer then puts on the margin of profit he thinks he can 
get. ‘This may answer fairly well on the whole where the works are 
small and the employer is an engineer first and a business man 
afterwards, but it should not obtain in a large establishment 
where it is impossible for the principal personally to see and 
check everything. From the fact that on the correctness or 
otherwise of the estimate hangs the success of the firm, the man 
entrusted with its preparation should be the best man the firm 
possesses. Often in the firms who tackle big jobs—such as the 
pumping engines previously alluded to, or a high level bridge, 
as at Newcastle, or a subway, as at Blackwall—an error or miscon- 
ception may mean bankruptcy. Generally, of course, such big 
work is not accepted without strict investigation by the heads of 
the tirm themselves, but they are ustially content to leave the 
smaller jobs to their employés—in fact, they have to. Yet in the 
twelve months the smaller jobs through their number will aggregate 
more than the single large job, and if a little is lost on each the 
total loss is just as serious. The estimator has the most responsible 
post in the firm, yet he only too often. draws a superior clerk’s 
salary. 

There are engineers and engineers. 
engineer isof nouseasa commercial man—he cannot bring his mind to 
figures of pounds, shillings, and pence. But given the engineer with 
a thorough shop training and a capacity for financial ‘detail—and 
there are many such—and we get the ideal man to fill the position 
of estimator toalarge firm. He is not then dependent on the good- 
will of the managers, draughtsmen, and foremen forinformation—his 
own intimate knowledge of shop work saves him hours of worry in 
ferreting out particulars every day. For all ordinary work he is able 
to estimate without constant reference to others ; for special and 
particular work he will take pleasure in scheming and devising in 
conjunction with those whose duty it will be to do the work when 
it is obtained. In every concern ergaged in engineering there is 
room for a man who, from the nature of his position, must weigh 
the engineering and commercial features of every job thoroughly. 
A first-class mechanic delights in the good job turned out ; our 
commercial engineer sees first that every job will pay, and then 
gives as good value as is possible. Works are not carried on to 
delight the souls of mechanical enthusiasts, but solely because they 
should be dividend-paying enterprises. 

Let the best available man be given this position ; promote the 
head draughtsman, or the works manager, or the engineer—which- 
ever is best fitted—and then give him control of the costing and 
estimating, with power to direct operations if he sees anything going 
wrong. Make his position depend on his success ; pay him largely 
on profits if you will, and the result would be that there would 
soon be fewer works existing for the apparent sole benefit of the 
staff. : 

What are the essentials for sucha man? First-class engincering 
knowledge, keen business perceptions, and abundance of tact. 
None of them impossibilities, but qualities to be found in many 
men now occupying subordinate positions. Once create such posts 
and there will be no lack of men to fill them. The work itself is 
interesting and attractive and calls for the best in every man, and 


Sometimes the cleverest 
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engineers would willingly fit themselves for it. The bane of our 
trade to-day is the workman who only knows his work, and the 
newer generation of college-bred men who only know their books. 
The employer can only see the two classes ; the first is of use only 
asa means to an end, the second solely as a theoretical man and 
designer. We want badly the middle man; the man who has had 
a good education, and then grown up in the shops ; been ajonrney- 
man, a foreman, a draughtsman, or a manager, and risen because 
of his merits. This man will make the best estimator and watch- 
dog of the firm’s interests because he knows. 

Give such a man some good clerks and let him devise his costing 
system to suit the works itself not try to introduce some patented 
system only because it is reported to be working well elsewhere. 
Mere parrot-like imitation is of no use ; no two works are exactly 
alike, and most careful study is necessary to get the right system. 
The estimator should be the brains and his clerks capable of 
keeping the books. It is of no use advocating this plan or that 
plan for any one place ; there will be only one best plan, and that 
should be of the devising of the man who knows most about its 
capacities and peculiarities. As to gathering the information from 
the works, instead of entrusting this duty to junior clerks, who do 
not knowa spannerfrom a coupling, why not take the mostintelligent 
young mechanic in each shop or department, and let him check and 
verify the men’s time? He should live in the shop all the time and be 
responsible for seeing that all time is accurately booked by the 
men. His own knowledge of work will prevent—if he be the right 
man—the wholesale misapportionment now so prevalent, and there 
will be at least a chance that each job gets something like its due 
share. It is impossible to expect a busy foreman to know each 
man’s time on each job to an hour ; he has more important duties 
to attend to. There is plenty of ambition amongst our young 
journeymen ; we have only to look at the crowded technical 
colleges and the institutes to see this ; once make positions of this 
nature and you give them an incentive towards fitting themselves 

thay can see how they may lift themselves out of the ordinary 
groove. It may be objected here that they would be tarred with 
the same brush as their fellows, and what is now chance deceit and 
chance errors would soon become organised and intentional. Not 
if the right man is in the position of estimator; he knows too 
much himself to be long deceived. Human nature may err 
occasionally, but it is very chary of doing it designedly when an 
almost certain Nemesis awaits. Checks and corroborations of work 
will readily occur to the practical man—there is no need to enlarge 
further here. 

To be accurate, departmental expenses want careful subdivision 
and handling. It is not fair to put the ordinary percentage on 
work which requires very little labour. A great amount of 
discrimination and intimate knowledge of work is necessary if 
differentiation of any kind is to be attempted. Yet, if we are to 
know really which class of work is paying us best, and which we 
ought to cultivate or the reverse, such differentiation is necessary. 
We are aware in the abstract that certain classes of work absorb 
the dead charges heavily ; do we really know whether they are 
giving any real return for what they take, or is the shop being kept 
on mainly by other classes? These things are vital to a works, but 
they can only be successfully solved by a man in the position of our 
estimator. Such a man would, given the opportunity, find the 
weak places and give to the firm a rational policy ; many places 
which are now only just existing would become dividend-paying 
—not by any revolution in management or trade, but by the intelli- 
gent appreciation and use of hitherto unknown or neglected facts. 
It is impossible now to indicate details of how this would be 
aecomplished—the details will vary with the establishment ; it is 
the principle which just now concerns us. 

We have now arrived at the point where we can consider briefly 
how an estimate should be made up. Undoubtedly minute dis- 
section of the whole into its parts is the only correct way. Let us 
imagine our firm is tendering for a new pattern of crane for the 
Admiralty, just as an example. We have here a conglomeration 
of engines, boiler, spur wheels and pinions, shafts, clutches, wind- 
ing barrels, travelling wheels, &c. &c., and to get the total cost of 
the whole we must separately consider each part. New patterns 
have to be made throughout. Probably there will be records of 
the cost of patterns for other cranes previously made ; if so, they 
will be valuable for comparison. In any case the foreman pattern- 
maker would be consulted as to his estimate of costs, and he 
should send in to the office a priced estimate for eachitem. This 
will be checked by the estimator from his own knowledge, and 
possibly corrected in particulars. This is where the average 
estimator fails. He has no knowledge of actual work and cannot 
tell how long it would take a good patternmaker to make the 
wheel pattern or any other pattern ; consequently, in such cases, 
he is entirely dependent on the foreman, and with the best will in 
the world foremen have been known to be woefully out in their 
calculations. After settlement of the expected wages cost in 
patterns, has to be decided the cost and nature of the timber and 
other material to be used, and then the shop or dead charges have 
to be carefully apportioned. This latter is the most delicate 
operation for the estimator, and should be considered with a 
careful regard to the time to be occupied, and the other work 
likely to be in the shop at the same time. If overtime will have 
to be worked there may be the expense in running engines, light- 
ing, extra wages, &c.; the nature of the patterns may also 
demand the presence of patternmakers in the foundry to some 
extent, and according to the work there may be numberless 
similar points to be watched. All these can only be efficiently 
gathered by a good estimator working in sympathy with the 
different foremen and drawing largely from his own experience. 
Following the patternmaking will come the moulding, and a 
similar routine will obtain ; the foreman wiil give his idea of his 
wages costs, and this must be carefully weighed by the estimator 
who has also to consider the probable dead chargesand the influence 
of the other work in hand, the sand, coal, coke, lighting, melting, 
carrying, drying, fettling, and labouring, to say nothing of the 
«qualities and prices of the iron and scrap to be used. There is a 
vast amount to think about in all these things, and yet it is 
obviously grossly unfair to take either the wages costs or the 
weight turned out and lump on a never varying percentage 
obtained from the average of a year’s working. Each particular 
job should stand its own expenses as nearly as scientific methods 
can make it, and here accurately kept costs will be of incalculable 
advantage. i 

By the time the foundry has turned out the castings the 
machine shop has to take them, and here again very careful work 
is necessary. The foreman should be taken into confidence and 
help in the framing of the machining costs. Every piece must be 
considered and labour expense detailed ; the machines available 
and the other work in hand will want taking into account, as also 
the probable demand on the motive power, the time the job will 
be about, the handling it will take, and the attention to be given 
by the cranes, the space it will take up, and the labourers’ time it 
will absorb. Every single factor entering into its composition as 
a job will require thinking about. Similarly, in the erecting shop, 
and again in the testing and proving yard. Nothing can be 
neglected ; everything must be considered, and have its place. Is 
this, then, work for clerks untrained in the love of the shops? Can 
it be safely left to the perspicuities of the different foremen only ? 
It demands and should have a master mind. 

Until, however, we get some such safeguard, estimates will con- 
tinue to vary as they do now. Whether we take an estimate for 
a sewing machine or a Forth Bridge, the same principles should be 
followed, the same care be given to every detail. Rule-of-thumb 
methods will no longer do in the engineering trade. Time was 
when profits were so large, and work so easy to obtain, that the 
strictest attention to detail was not necessary. Now-a-days, with 
the keen struggle for existence which is to be seen everywhere, we 
must proceed on almost mathematical lines to retain our position, 


To the statement that such a course as has been outlined would be. 


still further increasing the dead charges by employing highly paid 
labour to do that which is now done by cheap labour, the right 





reply is that the contrary would prove to be the case. We cannot 
efficiently reduce dead charges until we really know what they are, 
how they exist, and how they are abused. It is only highly paid 
labour which can show us this. Many medium-sized works have a 
dead charge of £10,000 per annum to face. Let them increase the 
costing and estimating staff by £200 to £300 per annum, and the 
odds are that within a short period the remainder of the charges 
will have been brought down twenty per cent., because weaknesses 
will be shown, and the proper remedies indicated, non-paying 
work will be deducted, and well-paying substituted, and the whole 
tone of the establishment Rat There are few works but want 
the knife badly in their administration ; so long as it is nobody’s 
business but a harassed principal’s to do the cutting, so long will 
the cancer remain, for are dies he has almost enough to do to 
grasp the ends of the threads without being able to trace them 
throughout their whole lengths. Put the right man in the position 
indicated, and alteration is bound soon to ensue. 





THE INSTITUTION OF OIVIL ENGINEERS. 
THE ELIMINATION OF SUSPENDED SOLIDS AND 
COLLOIDAL MATTERS FROM SEWAGE. 

At the ordinary meeting on Tuesday, the 9th January, 1906, 
Sir Alexander Binnie, President, in the chair, two papers were 
read, namely, ‘‘The Elimination of Storm-water from Sewerage 
Systems,” by D. E. Lloyd-Davies, Assoc, M. Inst. C.E., and ‘‘ The 
Elimination of Suspended Solids and Collcida Matters from 
Sewage,” by Lieut.-Colonel A. S. Jones, V.C., M. Inst. C.E., and 
W. O. Travis. The following are abstracts of the papers :— 

The scope of the first paper is limited to a description of experi- 
ments and investigations into the subject of the discharge of 
storm-water from populous districts. A formula is framed for the 
estimation of storm-water discharge likely to obtain in under- 
ground channels from various defined areas, and this formula is 
proved by means of tables and diagrams compiled from experi- 
ments in the sewers of Birmingham, extending over twelve months, 
together with figures obtained from various other sources, An 
endeavour has been made to prove the accuracy of the various 
instruments used for the experiments, and the validity of the 
calculations adopted. The paper concludes with a description of a 
new type of storm-water overflow chamber constructed in 1904 in 
Birmingham. The importance of constructing bell-mouths on out- 
lets from manholes in surface-water culverts, and of making the 
connection above the highest flood-water level when the velocity in 
the main exceeds that of the affluent, is emphasised. 

In the second paper attention is drawn to the fact that the 
solids in suspension in sewage and the sludge resulting therefrom 
have monopolised general attention, to the entire exclusion of the 
colloids and the sludge to which they give rise. The presence of 
colloidal substances in sewage is established, and it is shown that, 
though variable in amount in different sewages, and in the same 
sewage at different times, they may be safely estimated as at least 
one-half of the organic constituents of settled or filtered sewage. 
The importance to be attached thereto, however, is demonstrated 
to be not so much a question of quantity as of behaviour in, and 
method of, elimination from sewage. It is shown that ordinary 
tank operations, though they will cause the deposition of the 
suspended solids, and the formation of that sludge which has 
always been regarded as the crux of the sewage disposal problem, 
will have practically no influence upon the colloids, which require 
to be brought into intimate or prolonged contact with material 
upon which they become particulate, forming a hitherto unrecog- 
nised and consequently disregarded sludge. 

Observations and experiments are adduced to substantiate the 
contention that sewage is clarified by the physical operations— 
deposition of suspended solids, and abstraction of colloid and other 
substances as solid matters from solution and pseudo-solution—and 
that the bacterial influence is secondary and subservient thereto. 
So that whether sewage be discharged into the sea or a river, or on 
to natural or artificial filtration areas, it is clarified in virtue of the 
elimination of solids, and not by reason of the biological character 
of the operation which has attended the liquid in its passage. 

The secondary nature of the bacterial action is evidenced by the 
fact that the organisms are occupied in dealing with the solid 
matters which have been separated from the sewage, and which, 
therefore, are, in so far as the original liquid is concerned, out of 
consideration. Its subserviency is illustrated by the existence of 
large accumulations which necessitate removal, proving that the 
ratio of deposition is in excess of bacterial resolution. 

The accumulated solids are demonstrated to be much greater in 
amount than is commonly supposed; and to have, in all parts of 
the treatment area, the characteristics of—in fact to be identical 
with—ordinary sludge. 

These statements are substantiated by the results of nearly seven 
years’ work in connection with the triple contact beds at Hampton- 
on-Thames. These triple contact beds are adduced as a striking 
object lesson, not only as regards the retention of organic solids, 
but also as an example of the protracted, if not inadequate, 
character of the bacterial operation. In addition, they point to 
the necessity for the greater protection of artificial filtration areas 
from the intrusion of depositable matters. 

In land treatment this necessity is demonstrated to be not so 
manifest, and certain data being assumed, tanks, &c., which have 
had a long practical trial, are described and illustrated. 

On the other hand, where artificial processes are adopted, the 
more perfect elimination of suspended solids and colloidal matters 
becomes imperative, and means for ensuring such removal must be 
provided, 

A means to this end is described, and illustrations of the hydro- 
lytic tank system with the results of ten months’ working are 
given, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Advances in Prices. 

THE year is certainly opening remarkably in the iron trade, 
We have not witnessed such a constant succession of advances in 
prices as we are now doing for a very long while. The revival of 
1905-6 is fairly earning for itself the name of a ‘‘ boom.” There 
seems to be no looking back, no let or hindrance, so far as this 
part of the kingdom is concerned. The tide is running all one way, 
and the indications are that it will still be so. The advance of 10s, 
per ton in Staffordshire marked bars, sheets, plates, and hoops, 
which was registered last week, is the second that has occurred 
since the present upward movement commenced. The former 
advance of 10s. per ton was made on November 1st last, and that 
was the only alteration which had been made since January 14th, 
1904, when a reduction occurred. Ali the marked iron hoyses now 
remaining in Staffordshire have shared in the present advance, and 
John Bradley and Co.’s ordinary bars become £9 10s., while those 
of all the other houses except Lord Dudley are £9. As already 
intimated, boiler-plates and sheets rolled by the ‘‘ list” houses 
move up with bars, and all are in improving demand. The best 
thin—stamping—sheet makers have put up the price of tinned 
sheets £1 per ton, so that the basis price for this material is now 
raised to £28 for common coke singles, with the usual extras 
Telegraph wire—made mainly in the Shropshire district—is officially 
advanced 10s. per ton, and now becomes £13 10s. at works, this 
being the quotation of, for instance, the Shropshire Iron Company, 
Limited. The same company’s ordinary bars are now quoted 
£7 10s. at works, best bars £8, and best best £9 10s, Shropshire 





bar iron is considered to be of high quality, and is largely used |) 
the Staffordshire chain makers, The Staffordshire Heavy Iron. 
founders’ Association have advanced the prices of chilled rolls 20s, 
per ton, and of grain and soft rolls and all iron and steel works 
castings 10s. per ton, 


Tube-making Material. 

Unmarked iron is following best iron in the Matter of 
quotations relentlessly, even if it is not—as many declare—leading, 
It is truly remarkable that gas tube strip iron should, at one leay), 
be officially advanced 10s, per ton. Yet the price of this materia] 
has been advanced from £7 to £7 10s., and even £7 12s, 6d. per 
ton. The tube makers, who are only moderately off for work, and 
whose selling prices of manufactured tubes are cut to a very unprofit- 
able point through severe internal competition, complain of the 
rapidity with which prices of material are rising. They consider 
that the advances are out of all keeping. Steel strip is dearer })y 
5s. per ton. Hoop iron is advanced 5s,, making the new quotation 
£7 15s. to £8 per ton, and some sellers ask 7s, 6d. per ton advance, 
Steel roofs are quoted £8, 


Unmarked Iron Quotations. 

The advance of 5s. per ton announced at the quarterly 
meeting last week is the second since the beginning of December, 
and brings the standard to £7 5s. Some makers allege that the 
new standard has already been passed in actual selling, and that 
transactions are being a iscwek yx at even £7 10s. This statement 
may be a little anticipatory, but there can be no doubt that this 
figure will shortly become the recognised standard when North 
Staffordshire and Lancashire prices strengthen. One reason for « 


further ‘advance is that too great a disparity exists to-day . 


between marked and unmarked iron. The recognised difference is 
from £1 to 25s. per ton. With marked bars now at £9, some 
levelling up is still necessary. 


Galvanised Iron. 

Black sheets are up 2s. 6d. to 5s. per ton compared with 
the rates which held the market prior to the quarterly meetings, 
and are this week quoted at £8 5s. to £8 7s. 6d. for singles, 
£8 7s. 6d. to £8 10s. doubles, and £9 to 29 2s, 6d. trebles. Gal- 
vanised sheets are quoted strong at £12 2s, 6d. to £12 5s, and on 
to £12 10s. for 24 w.g. f.o.b. Liverpool. It is stated to be the 
intention in future of the Midland Galvanised Iron Association to 
leave the matter of the regulation of prices entirely in the han ds 
of the central Association in London, 


Pig Iron. 

Pig iron is still very strong, and deliveries restricted. 
Northampton forge pigs are quoted 61s. 6d. to 62s. 6d.; Derbyshires, 
62s. 6d. to64s. North Staffordshire, best, 66s.; and South Stafford- 
shire, hot-air, all-mine, 65s. to 70s. for ordinary qualities ; best are 
quoted 90s, to 92s. 6d. Cold-air pigs are 110s. to 112s. 6d. per ton. 
These prices are an advance of 5s. per ton, both in hot and cold-air 
sorts. Steel is 5s. per ton dearer than before the meetings of last week. 
Particularly is this so as to rolled material. In raw steel the rise 
is not so conspicuous, though the demand is still enormous. 
Bessemer billets are £5 12s. 6d., and Siemens sorts £5 17s. 6d. 
Mild steel bars are £7 10s. to £7 15s., and girder plates £7 15s, 
to £8, while boiler ditto are £8 10s, to £8 15s, 


Colliery Pumping Engines. 

An amazing misstatement has this week obtained circula- 
tion respecting the new pumping engines which are to be erected 
by the Earl of Dudley at his new Baggeridge (Wolverhampton) 
Colliery. The allegation has been that owing to the inability of 
British engineering houses to execute the contract with the 
required promptitude, the orders had been given to an American 
firm. I am pleased to be able to say that I have the direct personal 
authority of Lord Dudley's chief consulting engineer, Mr. H. W. 
Hughes, to say that there is not the least shadow of truth for this 
extraordinary statement. As a matter of fact, the new engines, 
which will be of a very powerful type, are now being built in this 
country, and all the orders for the whole of the new colliery plant 
have been or will be placed in the hands of home firms. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, January 17th. 
A Quieter Feeling. 

WHETHER itis the result of the general election, or 
the state of affairs in Russia and Morocco, is not very clear, but 
there was certainly a quieter feeling on the Manchester Iron 
‘Change on Tuesday, although the attendance was quite up to the 
average. In pig iron, while there was not a great quantity on 
offer, Lancashire gave way Is., and Staffordshire was a shade 
easier. On the other hand, Lincolnshire and Derbyshire are well 
held for late rates, and certain Scotch makes were the turn dearer. 
Warrants had a slight relapse, but at the time of writing there 
is a slight improvement to note. Reports for various centres show 
that engineers, as well as founders, are well employed, and there 
is every prospect of a continuance for some time to come. 


Iron, Steel, and Copper. 

In forge iron there is not a very great business doing, as 
most makers appear to be well engaged for some time forward. 
The recent advance in bars has been well maintained, and it was 
followed by another of about 10s. for hoops. Makers’ representa- 
tives on Tuesday had little to report, except that they were still 
full of orders, and that the position continued strong. There was 
no particular change to note in either manufactured or semi- 
manufactured stuff, but English billets were rather in sellers’ 
favour. The raw material was a little weaker, but not sufficiently 
so to affect the manufactured article. Prices, therefore, show no 
change. 

Prices. 

Pig iron: Lancashire No. 3 foundry, 65s.; Lincolnshire, 
61s. 6d. to 62s.; Derbyshire, 65s, to 66s.; Staffordshire, 60s. to 
61s.; Middlesbrough, open brands, 63s. 10d. ; West Coast hematite, 
79s. 6d. to 80s.; East Coast hematite, 80s. net.° Scotch: Gart- 
sherrie, 69s. 6d.; Glengarnock, 67s.; Eglinton, 65s. 6d.; Dal- 
mellington, 65s. delivered Manchester. Delivery Heysham; Gart- 
sherrie, 67s.; Glengarnock, 65s.; Eglinton, 63s. 6d.; Dalmellington, 
62s. 9d. to 63s. Delivery Preston: Gartsherrie, 68s. 6d.; Glen- 
garnock, 66s.; Eglinton, 64s. 6d. ; Dalmellington, 64s. to 64s. 6d. 
Finished iron: Bars, £7 5s. to £7 10s.; hoops, £7 17s. 6d. to £8 ; 
sheets, £8 10s, to £8 lis. Steel: Bars, £7 10s. to £7 15s.; hoops, 
£7 15s.; boiler plates, £8 2s. 6d. to £8 5s.; plates for tank, girder, 
and bridge work, £8; English billets, £5 7s. 6d. to £5 15s.; 
foreign, £5 to £5 2s. 6d. ; sheets, £8 15s, to £8 17s. 6d. Copper: 
Sheets, £94 to £96 per ton ; seamless copper tubes, 11#d. to 1s.; 


brazed, 114d. to 11#d.; brass tubes, 8?d. to 9d.; condenser, 9$d. - 


to 10d.; rolled brass, 8$d.; brass wire, 8?d.; brass sheets, 94d. 
per lb, Sheet lead £20 per ton. 


Lancashire Coal Trade. 

There is a quiet but steady feeling in this trade. Forge 
and manufacturing coal, as well as slack and engine fuel, are in 
demand, but the shipping trade is very quiet. Quotations :— 
Best coal for domestic purposes, 13s. to 14s.; seconds, 12s. to 
13s.; common, 9s. to 10s.; steam and forge coal, 8s, 3d. to 8s.; 
best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 7s. to 7s. 6d.; 
medium, 6s. to 6s. 9d.; common, 5s. to 5s, 9d. at the pit. 
Screened coal, 9s. 9d. to 10s.; unscreened, 9s, 3d. to 9s. 6d. 
delivered Manchester Ship Canal. 
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Manchester Engineers’ Association. 

Notwithstanding that Saturday last was polling day in this 
city, a goodly number met at the Grand Hotel to hear Mr. 8. 
Rendell, of Manchester, on ‘‘ The Steam Locomotive Fifty Years 
Ago and Now.” The President, Mr. R. Matthews, having wished 
the company ‘‘ A Happy and Prosperous Year,” pointed out that 
the papers in this session had dealt with engineering more from a 
historical than a technical standpoint. In the course of his remarks 
Mr. Rendell described fully the points of main line engines, and 
reviewed the state of the locomotive industry in Manchester fifty 


‘ears ago, followed by a comparison of passenger locomotives of | tions i } 0 
years ago, | foundry, 57s, 6d. per ton; Lincolnshire No. 4 forge, 55s. per ton; 


that date with those of the present day on the principal railways. 


conclusion, Mr, Rendell asked--What is to be the future of | i 
ie commana | however, appears to be fully contracted for, as is also the case in 


railway motive power ? Steam locomotives are growing apace, and 
there appear to be limits beyond which they cannot under present 
conditions go. The next fifty years will witness more marked 
changes than those I have considered in this paper. Is the steam 
locomotive to be replaced on long-distance journeys by electric 
traction, either by the single or multiple unit system! 1t may, if 
electric traction can be made remunerative. Or, is the steam tur- 
bine or internal combustion engine to give some unexpected turn 
to railway working? Only time would show, 


BARROW-IN-FURNESS, January 17th. 
Hematites. 

There is still a very firm and steady tone in the hematite 
pig iron trade, and although prices are easier for warrant iron, the 
husiness doing is satisfactory, and makers are firm at 71s, 6d. for 
mixed Bessemer numbers net f.o.b. Warrant iron sellers are at 
70s. 6d. net cash ; buyers, 70s, 43d. There is still a strong belief 
that prices will advance within a month or two, and speculators 
are showing their confidence in this prospect by accumulating 
stocks. The increase this week is 3995 tons, and the stocks now 
held total at 62,138 tons. These increased stocks, however, are 
for the main part in respect to business done some time ago. 
Makers are well off for orders, and are holding very small stocks ; 
indeed, in some cases they are behindhand in their delivery engage- 
ments. The conswaption of iron is mainly on home account. 
Continental, colonial, and foreign users are taking but small 
parcels of metal, but there are heavy deliveries of iron by rail and 
by coasting vessels to different parts of the United Kingdom. 
Charcoal iron sells well, and so also does ferro-manganese and 
spiegeleisen ; but forge and foundry sorts are in slow sale, 


Iron Ore. 

The demand for iron ore is very full, and native raisers 
are doing business at 15s, to 15s, 6d. per ton net at mines for 
ordinary sorts, while best qualities are up at 19s. and 19s. 6d. per 
ton, and the price at which Spanish ores are selling is about 18s. 
or 19s, delivered at West Coast ports. There is a large importa- 
tion of foreign ores, 


Steel. 

There is no improvement to note in those departments of 
the steel trade which have been quiet for some months, notably 
the steel rail trade. The demand fell off in October, when prices 
were advanced, and very few orders have been booked since in this 
district. Prices are steady at £6 per ton net f.o.b. It is generally 
believed that plenty of orders are ready for being given out, and 
it is also the general opinion that prices will advance before they 
drop. The merchant steel trade remains quiet. 
steel is, however, large, and the mills are busy and likely to 
remain so, Heavy plates are at £710s. perton, Light plates and 
sheets are in heavy production, 


Shipbuilding and Engineering. 

Shipbuilders have not lately booked any orders, but there 
is every prospect of their doing so shortly for foreign warships. 
The engineering trade is brisk in all departments, but particularly 
so in the submarine, projectile, and gun-mounting branches. 
Marine shops are busier, but not fully employed. 


Shipping. 

The shipping returns for the year to date show that 36,870 
tons of iron and steel have been exported from West Coast ports, 
compared with 38,843 tons in the corresponding period of last year, 
a decrease of 1973 tons, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal, 


_ . _IN spite of the remarkably mild weather, the house coal 
pits in the South Yorkshire district continue to be almost fully 
employed, Stocks do not accumulate largely, the market demand 
being well up to the output. Quotations continue steady. An 
average tonnage of best Silkstone and Barnsley thick seam coal is 
taken by the metropolitan and southern markets, and there is 
little to complain of in the call from other districts. There is less 
doing in thin seam pits, the secondary qualities being most in 
request. Silkstone, best selected, makes from 12s. to 12s. 6d. per 
ton ; secondary sorts, 10s. 3d. to 10s. 6d. per ton ; Barnsley softs, 
in best qualities, are about 10s, 3d. to 10s, 6d. per ton; secon- 
dary descriptions fetch from 8s. 3d. to 8s, 6d. per ton. 


Steam Coal. 


. Having regard to the closing of the more important ports 
in the Baltic and elsewhere, the condition of the steam coal trade 
continues to show considerable animation. Fully an average 
tonnage of South Yorkshire hards is being forwarded to Hull and 
Grimsby, both for foreign shipment and the coastwise trade. The 
requirements of the steam fishing trawlers for south Yorkshire coal 
are well maintained at both ports, although the West Yorkshire 
and north Yorkshire pits compete pretty closely for this important 
business, The reports as to the railway coal contracts do not take 
us much farther, Since the announcement some time ago that the 
North-Eastern Company had contracted at 8s. 6d. per ton, another 
company, the Hull and Barnsley, is stated to have made arrange- 
ments at the same figure. But the other companies are holding 
out against any increase on the rates of last contracts, and with 
the principal South Yorkshire’ coalowners standing firm for an 
advance, it would appear that purchases will be largely made in 
the open market, F 


Small Coal and Coke. 


There is a fairly active trade in ordinary slack and 
smudge for engine purposes, the Lancashire cotton and York- 
shire woollen mills being the principal customers. Coking slack 
and smudge are easily saleable at from 4s. 6d. to 5s. per ton 
through the increased make of coke in various localities. A 
steady business is reported in coke. Owing to the enlarged 
output of the bye-product ovens prices appear to be easing off, 
Ty the make is somewhat in excess of the market requirements. 
al production finds its way chiefly to North Lincolnshire and 

crbyshire, where iron-smelting operations continue to be very 
- eg For ordinary unwashed smelting coke the quotation is 
ge Is, per ton; for washed samples, 12s. to 12s. 6d. per ton in 
th a ts wagons at the pits. In the heavy iron and steel industries 
~ : ae for fuel for manufacturing purposes has been very 
re actory Since the year opened, and in some instances heavy 
orders are booked well in advance. 


Iron and Steel. 


Activity is the predominant feature of the iron and steel 


trade, more especially in steel, throughout the Sheffield district. The 


Business in mild | 

















business extends to almost all kinds of steel, and is particularly 
marked in the high-speed steels, for which the United States demand 
is remarkably good. Makers of Bessemer and Siemens steels are 
fully occupied, and likely to be so for some time. In the iron 
market hematites remain as formerly reported, business being 
done at 81s. to 82s. per ton for West Coast, and 78s. to 79s. per 
ton for East Coast, less 24 per cent. at Sheffield and Rotherham. 
For Lincolnshire irons the quotations fixed on the 5th January 
still hold, but it is highly probable that at the ironmasters’ weekly 
meeting, on the 19th inst., the prices may again be marked up. 
The quotations, while we write, are as follows :—-Lincolnshire No. 3 
basic, 57s. per ton net, at Sheffield and Rotherham. The output, 
Derbyshire irons, the nominal prices of which have been pro- 
visionally advanced. 


Engineering and Railway Trades. 

The accounts from nearly all quarters are satisfactory as 
to volume of business, and values are steadily improving. Local 
engineering establishments are well employed, much of their work 
being for extensions of plant and machinery for Sheffield and 
district. At two of our largest places extensive additions are being 
made, and at others there are similar gratifying indications of good 
business, and confidence in its continuance. The rolling mills and 
wheel and wagon builders, as well as the boilermaking firms, 
are all fully engaged. Railway material, it is expected, 
will be in greatly increased demand later on. Most of the 
orders at present being dealt with are on foreign and colonial 
account, and as these are considerable, and likely to be succeeded 
by others of even more importance, the home companies will find 
it difficult to get what they want as quickly as they wish. 
Inquiries for British railways are being made, and the placing of 
work is inevitable, through the increasing traffic and the long- 
continued system of restricting orders for material to the require- 
ments of the day. The railways are now moving very heavy 
weights of raw material and manufactured goods in this district, 
and large orders for additional wagons, &c., are certain to be 
placed on home account. The outlook in the railway material 
trade is, therefore, very promising. 


Miscellaneous. 

In the finished iron branches there is satisfactory em- 
ployment given. At the local foundries colliery specialities form 
the leading feature of the work in hand. ‘Tramway material 
and special electrical equipment requisites are fairly busy, 
part of the former being on continental account. In light edge 
tools and several departments of the heavy edge tools the foreign 
and Colonial orders have latterly been followed by more home 
orders. More is doing in files and saws. The lighter staple 
industries, such as cutlery, silver, and plated goods, are not 
opening the year so well as could be wished, though several of 
the leading houses are better off than others on orders which are 
chiefly for the distant markets. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Election and Business. 

ON account of the elections the iron market has been 
temporarily disorganised, and very little new business has been 
done in any branch, but this has had no influence on prices except 
those for Cleveland pig iron. The latter are always affected by the 
operations of speculators, and more than ever is this the case now, 
when there is a stock in the public stores closely approaching three- 
quarters of a million tons of pig iron. Some of the weaker specula- 
tors appeared to be alarmed in the early part of the week by the 
great success of the Liberals at the polls, and there was a good deal 
of selling out of warrants. The price of Cleveland warrants fell 1s. 
per ton on the first two days of the week, bringing it down to 
53s. 7d. cash, or 1s. 4d. below the best price of the month, and 
lower than has been known Since the middle of December. But 
that uneasy feeling appears to have disappeared, or the weak 
holders have cleared out, because prices have recovered somewhat, 
and a greater amount of confidence is now being displayed, this 
being assisted by very encouraging reports from both the Continent 
and America, where prices are moving more markedly in favour of 
the sellers, Actual producers and consumers have not had their 
confidence lessened, as they believe that everything justifies the 
expectation that trade will go on improving whatever the action of 
the speculators. 


The Shipbuilding Industry. 

The work on hand and booked is probably larger in 
extent than has ever before been known, and if new orders are 
placed they have to be for long forward delivery, and at con- 
siderable increases in prices over those at which most of the work 
in hand has been taken. The advancing prices of new shipping 
and the likelihood that there will be several years of good trade 
have led to the distribution of further orders for new steamers, 
and it is now practically certain that this year’s tonnage will 
exceed that of last year, which was the best on record. Besides 
this, there is a large amount of ship repairing and dry docking. 
Last year it is calculated there were 1100 vessels dry docked or 
repaired on the Tyne, their tonnage being over 24 millions 
at Middlesbrough. The Russian steamer Smolensk, about which 
somuch was heard during the Russo-Japanese war, is being over- 
hauled, and a battleship from Elswick will be accommodated at 
the dock when the Smolensk is completed. At Smith’s Dock the 
Graf Stroganoff, an Anglo-American oil tanker, is being repaired. 
The need for a new dry dock in the Tees, large enough to accom- 
modate the most modern steamers, is being seriously considered, 
as shipowners do not like to have to send them round to the Tyne 
when anything requires to be done to their hulls. The Board of 
Conciliation for the pattern-making trade of the North-East Coast 
have agreed upon an advance of Is. per week for members of the 
Pattern-Makers’ Association employed at the shipyards, and in the 
associated workshops in the district, the advance to take effect on 
the first full pay in February. 


Cleveland Pig Iron. 

While the prices of Cleveland pig iron were weak during 
the first two days of the week in sympathy with warrants, there 
has since been some recovery, as the speculators are now taking a 
less pessimistic view regarding the intiuence of the elections, and 
whereas business in No, 3 Cleveland G.M.B. pig iron was done on 
Tuesday at 53s. 6d. per ton for early delivery, the rate has not 

one on falling, seeing that it was back at 54s. on Wednesday. 
No. 4 foundry is rather weak at 52s. 6d. per ton, but as No. 3 
standard iron is at 53s. 3d., the official price of No. 4 standard is 
52s. 3d. Thus it will be difficult for producers to get more than 
52s. 6d. No. 4 forge is at 52s., mottled at 51s. 6d., and white at 
51s. per ton, all for early delivery. 


Hematite Pig Iron. 

The demand continues satisfactory, and there is every 
reason to believe it will continue so all the year. Prices do not 
fluctuate to the same extent as those of Cleveland iron, because 
there is so little in the hands of speculators, and the small stock in 
the public warrant stores does not increase—it could not well doso, 
for production is, if anything, short of the demand, though the 
former has been considerably increased during the past year, and 
now is in the three northern districts at the rate of at least three- 
quarters of a million tons per annum more than it was at the 
beginning of last year. There are twenty-two furnaces more at 
work on hematite in Scotland, the north end of England, and Cum- 
berland, than in January, 1905. Makers quote 71s. per ton for 











mixed numbers of hematite pig iron, but 70s. 6d. has been accepted 
by second hands, and No. 4isat 66s. Rubioore has been advanced 
to 21s. 6d., wich is as high as anything that has been reported in 
the last ten years, and very little can now be met with at 21s. c.i.f, 
Tees ; a year ago 15s, was readily taken. 


Shipments and Stocks of Pig Iron. 

That the situation is better is shown by the increase in 
the shipments, and the lessened rate of increase in the stock of 
pig iron in the public stores. Belgian consumers have bought a 
good deal this month, and larger quantities are inquired for by 
the Germans. There is certainly more being shipped now than is 
usual at this period of the year, which is generally the quietest of 
the whole twelve months, Upto the 16th the quantity shipped 
from the Cleveland district was 37,885 tons, against 51,037 tons last 
month, 25,792 tons in January last year, 40,853 tons in January, 
1904, and 39,301 tons in January 1903. It is encouraging that the 
improvement is in the demand from countries oversea. The con- 
sumption of Cleveland pig iron has increased, and the surplus 
which can be sent into Connal’s public warrant stores has been 
lessened, so that such heavy increases in stocks are not reported as 
was the case all last year. If the stock were steadily decreasing 
the value of Cleveland pig iron would move up more rapidly and 
be less subject to fluctuations. The quantity of Cleveland iron 
held by Connal’s on 16th inst. was 720,544 tons, or 13,202 tons 
increase for the month, or 1100 per working day. The stock 
consisted of 665,260 tons of No. 3, 54,784 tons of iron deliver- 
able as standard, and 500 tons not deliverable as standard. 


Wages at the Cleveland Ironstone Mines. 

It has been arranged that wages at the Cleveland iron- 
stone mines for the next three months shall be advanced 1? per 
cent. There would have been a greater increase, but the miners 
have to pay back to the masters the amounts that would have 
been deducted in the bad years if the employers had enforced the 
reductions that should have been levied. 


Finished Iron and Steel. 

Manufacturers of these are doing very well; in fact, they 
can find a ready sale for all they can produce, and probably never 
at any time has there been such a large output as is now reported. 
More especially is this so in regard to rails and plates. Heavy 
steel rails have been raised to £6 2s. 6d. net f.o.b., and exports of 
them are very good, more particularly to India and East Africa. 
For steel ship plates nothing under £7, less 24 per cent., will be 
accepted, and a further advance of 5s. per ton is expected to be 
announced very shortly. Iron plates are 5s. per ton dearer than 
steel plates. Ship angles are £6 12s. 6d., less 24 per cent., for steel, 
and £7 5s., less 24 per cent., for iron. 


Iron Ore Statistics. 

Of the 7,350,714 tons of foreign iron ore imported into the 
United Kingdom last year, 2,823,756 tons were received at North- 
Eastern ports, 2,180,160 tons being imported at the Tees ports and 
West Hartlepool, and 643,696 tons to the Tyne and Wear. Spain 
supplied 80 per cent. In 1904 the imports into the North-East of 
England were only 2,336,164 tons, of which 1,765,746 tons came to 
the Tees and the Hartlepools ; and 570,418 tons to the Tyne and 
Wear. The Tees ports imported 132,549 tons of purple and burnt 
ores last year, against 112,109 tons in 1904, for use at the pig iron 
end steel works. It is worth notice that the North-East ports of 
England last year sent away 60 per cent. of all the pig iron that was 
shipped from the United Kingdom. 


Coal and Coke. 
The coal trade has become remarkably animated within 
the last week or two, the improvement being entirely unexpected, 
and it is largely due to a large demand which has sprung up from 
Germany for British coals. Consumers there are buying freely 
steam, gas, and coking coal in this district, and this has led to 
marked increases in prices. It is a long time since demand was so 
active in January. A communication from the Dortmund Chamber 
of Commerce to the Newcastle Chamber attributes the large 
demand to the fears of a miners’ strike in Germany, to the 
increased activity in all German industries, and to the want of 
wagons on the railways. Owing to this last reason coal from this 
district can be supplied to many German works at lower 
prices than the German collieries can take, and delivery 
is more certain at the stipulated time. The coal from 
this country is conveyed by barge from the sea ports on the other 
side. Northumberland and Durham have likewise the advantage 
in supplying the districts near the German seaboard. It will be 
remembered that in the early part of last year the Westphalian 
miners’ strike had a similar effect to the present in the coal trade 
of the North-East of England. From other quarters the demand 
is stronger, and the f.o.b. price of best steam coal is raised to lls. 
er ton, and smalls to 6s., while for delivery over the Baltic season 
best coal is 10s. 6d. Best gas coal has gone up to 9s. 6d., and in 
some cases ]10s., and best coking coal to 10s. At the same time, 
bunkers are quoted at 10s. for good average unscreened Durham 
coal, which is uncommonly high, and will seriously affect shipowners, 
who have not been counting upon having so much to pay for fuel. 
Foundry coke has been raised to 20s. per ton f.o.b., and medium 
17s. 6d., for delivery at the Middlesbrough furnaces. Both for use 
in the Cleveland district and for export, the demand has improved 
greatly, and the production is not at all in excess of requirements. 
All the collieries are fully employed, and prospects of continuing 
so are encouraging. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a somewhat quieter feeling in our markets this 
week, due largely to great amount of interest diverted from busi- 
ness to the General Election. During the last few days there has 
been a decided contraction in the amount of speculative business 
in the pig iron market. Much of the buying that has recently 
tended to support the market came from the south, but there has 
recently been a tendency to withdraw it and to realise warrants, 
the result being a decline in prices. Reports from the United 
States have, on the whole, been favourable, and despite the weak- 
ness in speculative iron, the general outlook is not unsatisfactory. 





Warrants, Pig Iron and Hematite. 

Business has been done in Cleveland warrants from 
54s. 7d. to 53s. 64d. cash, 53s. 9d. for delivery in seven days, and 
55s. to 53s. 10d. one month. Scotch warrants have been easier, 
from 58s. 6d. to 58s. 3d., and Cumberland hematite from 71s. 6d. 
to 70s. 9d. per ton. It is worthy of note that, while on some 
days this week the tendency of prices for cast iron has been 
decidedly weak, a fair business has transpired for delivery in 
three months at comparatively steady rates. 

The quantity of ordinary pig iron in Glasgow warrant stores 
has been decreasing in the last few days, but at the same time 
there has been an increase to an almost equal amount in the 
stocks of standard foundry pig iron. Holdings of makers have 
been so much reduced that it is not at all unlikely the stock in 
store will be left at a small figure, if not further reduced. In 
the last few days there has been a perceptible increase in the 
demand for hematite pig iron on the part of merchants and 
steelmakers. A considerable quantity of English West Coast 
hematite changed hands in Glasgow market. The demand for 
Scotch hematite is now about as large as in the earlier part of 


‘December, and the price is well maintained, merchants quoting 


75s. per ton for delivery at the West of Scotland steel works. 
Scotch Iron. 

The output of pig iron in Scotiand is large and steady. 
There are 91 furnaces in blast, compared with $4 at this time 
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last year, and of the total, 48 are making hematite, 37 ordinary, and 
6 basiciron. Prices of Scotch makers’ iron do not show much altera- 
tion. G.M.B., No. 1, is quoted at Glasgow, 62s. 6d.; No. 3, 60s.; 
Carnbroe, No. 1, 65s. 6d.; No. 3, 62s. 6d.; Clyde and Calder, Nos. 1, 
67s. 6d.; Nos. 3, 62s. 6d.; Gartsherrie, No. 1, 68s. 6d.; No. 3, 
63s. 6d.; Summerlee and Langloan, Nos. 1, 70s.; Nos. 3, 65s.; 
Coltness, No. 1, 76s.; No. 3, 66s.; Glengarnock, at Ardrossan, 
No. 1, 68s.; No. 3, 63s.; Eglinton, at Ardrossan or Troon, No. 1, 
63s. 6d.; No. 3, 61s.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 
60s.; Shotts, at Leith, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Carron, at 
Grangemouth, No. 1, 69s. 6d., No. 3, 64s. 6d. per ton. 


Shipments and Imports of Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5521 tons, against 7288 in the same week of 
1905. Foreign shipments were small, South America taking 65 
tons ; Australia, 140 ; India, 65 ; France, 80 ; Holland and Belgium, 
58 each ; Spain and Portugal, 102 ; other countries, 170 ; while the 
coastwise shipments were 4799 tons, compared with 4681 in the 
corresponding week. The imports of Cleveland pig iron into Scot- 
land in the past week were larger than usual, amounting to 12,868 
tons, compared with 7338 in the corresponding week, and showing 
an increase of 5530 tons. Large quantities of this class of iron are 
likely to be required for the foundries and malleable works. For 
a considerable time a section of the foundry trade has been dull, 
but a more cheerful feeling now prevails, and it is hoped that a 
period of general activity may be experienced in some branches 
that have hitherto been short of employment. 


Manufactured Iron and Steel. 

The finished ironworks are now generally well employed. 
Business is fairly satisfactory as a whole, while in some cases the 
makers have work in hand that will keep them busy for a consider- 
able time. There is at the same time plenty of room for a con- 
siderable addition to the current volume of business. The steel 
makers have been reconsidering prices. Some, if not the whole, 
of them have been feeling that the price of hematite, which has 
gone up Is. since the new year began, calls for an addition to 
current values of finished steel. Quotations are now on the 
basis of £7 2s. 6d. per ton for ship plates, less the usual 5 per cent. 
discount. Were pig iron to become easier in price, there would be 
no disposition to interfere with the rates for steel, there being a 
feeling that any further substantial advance might act as a check 
to the inflow of orders for shipbuilding material. 


The Coal Trade. 

The volume of business in the shipping department of the 
coal trade is expanding. The shipments from Scottish ports in the 
past week amounted to 192,301 tons, being 89,297 tons more than 
in the preceding week, and 57,270.tons over the quantity 
dispatched in the corresponding week of 1905. 
of 59,420 tons in the aggregate shipments since the beginning of 


the year, compared with the quantity dispatched in the same | 


»eriod last year. The inland demand for coal has been active, 
0th for household use and manufacturing purposes, and prices are 
steady. Main coal is quoted f.o.b. at Glasgow, 7s. 9d.; steam, 
8s. 9d. to 9s.; ell, 8s. 9d. to 9s. 3d.; and splint, 9s. 6d. to 10s. per 
ton. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Trade. 

THE elections have interfered a little with the output, and 
it isexpected that this week’s total will indicate a falling-off. This, 
however, is only likely to strengthen prices, for at all ports a 
sustained demand is shown, and the fullest confidence exists that 
the first quarter of the year will be an active one. ‘‘ Mabon” has 
been returned to Parliament unopposed, and here, as in other coal- 
fields, members are fairly united in the determination to get the 
coal tax abolished. This has told heavily on Wales in a monetary 
sense, and is alleged to have caused a large falling off in exports. 
On the 12th inst. there was again a repetition of brisk traffic at 
Cardiff, twenty steamers having been cleared with a total of 
64,070 tons, and 2000 coke. The week’s total is sure to be a large 
one, cargoes of 4000 tons and upwards being more numerous than 
usual. The coal trade revival is general, and not confined 
to one port, or to one class of coal. Swansea last week 
despatched 56,547 tons, Newport 74,255 tons, and of this 
total nearly 60,000 tons were for foreign destination. Port 
Talbot was also busy, and arrivals and despatches at Briton Ferry 
and Neath increasing. The steam coal trade remains the principal 
requirement, with smalls as a good second. Best seconds are very 
tirm ; house coals, without having reached high tigures, are yet in 
good healthy form, and Monmouthshire coals in fuller demand 
than can be met by coalowners. On ‘Change, Cardiff, the 
gratifying fact was discussed this week that Russia was again in 
the market, and though the requirements did not exceed about 
35,000 tons, yet it was accepted as a foretaste. The destination is 
stated to be Odessa, and the chief reason for urgency, the failure 
of oil supplies. 


The Italian State Railways and Welsh Coal. 

I referred last week to the large requirements made by 
Italy for Welsh steam coal. These totailed 300,000 tons, and I 
now learn that contracts have been entered into with one 
Cardiff firm for 290,000 tons, at 20s. to 20s. 6d. c.i.f., and with 
another for 10,000 tons. Negotiations are also proceeding for 
further supplies. 


New Seams of Coal. 

Every now and then evidence is forthcoming of new 
winnings. Last week the Rhymney Iron and Coal Company struck 
upon a fine seam at Groes Faen, Rhymney Valley, Bargoed, and 
from this and the Fencarreg veins expect an output of 3000 tons 
a day, or 900,000 tons per annum. This winning is on the out- 
skirts of the New Rhondda. Near Pontardawe, also, improved 
output has been gained by the opening of the Brynchwith Drift. 


Latest Coal Quotations. 

Best steam, Admiralty, large, 13s. 9d. to 14s. very firm, 
and prompt business difficult to arrange ; best seconds, 13s. to 
13s. 6d.; seconds, 11s. 9d. to 12s. 3d.; drys, 12s. to 12s. 3d.; very 
best smalls, 8s. 9d. to 9s. 3d.; best ordinaries, 8s. 3d. to 8s. 6d.; 
seconds, 7s. 9d. to 8s.; other kinds, 7s. 3d. to 7s. 6d. Monmouth- 
shire semi-bituminous: Best large, 12s. 9d. to 13s.; best ordinaries, 
12s, to 12s. 6d.; seconds, 11s. 3d. to 11s. 5d. House coal: Best, 
16s. to 16s. 3d.; best ordinaries, 13s. 6d. to 15s.; seconds and other 
sorts, 10s. 6d. to 11s.; No. 3 Rhondda, 13s. 6d. to 13s. 9d.; brush, 
lls. 6d. to 11s. 9d.; small, 9s. 9d.; No. 2 Rhondda, 10s. 9d. to 
lls. 3d.; through, 9s. to 9s. 3d.; small, 7s. 6d. to 8s. Patent fuel, 
13s. 6d. to 14s. Coke: Furnace, 16s. 3d. to 17s.; foundry, 18s. 6d. 
to 23s. Pitwood, 19s. 9d. to 20s.; some kinds quoted at 22s. On 
Change, Swansea, coal prices do not show so much improvement as 





There is an increase | he U 
| receiving about 10,000 tons from Bilbao. 





at Cardiff, steam quotations being limited to 13s., and No. 3 
Rhondda 13s. 9d. to 14s. Anthracite coal and other kinds are in 
fair demand ; best malting commands 19s.; seconds, 16s. to 17s.; 
big vein, 13s. 6d. to I4s.; red vein, 9s. 6d. to 9s, 9d.; cobbles, 
17s,; nuts, 17s. 6d. to 19s. 6d.; peas, 10s. 6d. to 11s.; rubbly culm, 
4s, 6d.; duff. 3s. 6d. Culm is in better demand. 


The Loss of the Bavaria. 

Considerable interest has been aroused by the loss of this 
steamer, owned by a leading Dundee firm, and trading regularly 
between Cardiff and Bordeaux. The master, Captain Hutchinson, 
was one of the most prominent and respected at the port of Cardiff, 
with a high repute for seamanship. On the last voyage, during a | 


great storm in the Bay of Biscay, the steamer was wrecked off Belle 
Isle, and the captain, engineer, and officers and men, totalling six- 
teen, were drowned, only a few, principally Russians, escaping in 
the lifeboat. Some of these men reported, on arrival at Cardiff, a 
state of unseaworthiness. On enter the Board of Trade inquiry 
at Cardiff, before the stipendiary and assessors, ended. The verdict 
was given as follows:—The loss of the vessel was due to the shipping 
of heavy seas that broke into the hatchway in the well-deck, 
smashed the bulkhead at the after end of the deck, and broke off 
a ventilator, whereby the water poured into the hold. The design 
of the vessel, namely, a well-decked vessel, and her insufficient free- 
board, were probably contributory causes of the casualty. The loss 
of the vessel was not caused by the neglect of the managing owner, 
or marine superintendent, or either of them. 


The Patent Fuel Trade. 

From all quarters news has come to hand of the patent 
fuel trade, which, from a somewhat depressed state as at Swansea, 
is now becoming active, with well defined prospects ahead. Last 
week Swansea despatched over 13,000 tons, and some important 
contracts have been entered into, principally with Cardiff, by the 
Italian State Railways. Several large cargoes have left Welsh 
ports of late, 4600 tons going to Pola from Cardiff. France, Spain, 
and Algeria continue large buyers. Quotations remain at 11s. 6d. 
Swansea, including tax ; 3500 tons went to France one day this 
week. 

The Tin-plate Trade. 

Manufacturers are hoping that as the year advances 
Russia will again come into the market. The process of quieting 
down the volcanic condition is slew, but authorities regard it as 
certain, and then the stocks of this country will be swept. China 
is buying more freely. Far East bookings generally are not 
marked. Italian business is good, also South American. In all 
70,366 boxes were shipped last week, and 60,826 received into 
stock, leaving in hand in warehouses and vans 186,358 boxes. 
Duffryn Works have now completed smelting furnace and ex- 
tensions and improvements which are expected to give an 
increase of 25 per cent. of steel. On ‘Change one of the sub- 
jects of prospective trouble is stated to be the Roumanian 
tariff. 


Iron and Steel Trades. 

After some period of stoppage imports of billets from 
America have again been started. This week 2685 tons came to 
Newport from New York. A similar cargo, 2175 tons steel bars, 
also was received at the same destination from Antwerp. New- 
port, and not Swansea, would appear to be the distributing 
centre, as this weel several consignments have been made to 
Lydney. Since my last despatch cargoes of iron ore have been 
much increased, Ebbw Vale, as usual, taking a prominent part, 
In addition, Crawshay 
Brothers are busy importing, also Guest, Keen and Co.; and one 
cargo of ore from Perman has come into Newport. Indications of 
more active times in the iron and steel trade are given by the re- 
start of two furnaces at Cyfarthfa, which have been modernised, 
and are adapted to give maximum yields. Only a moderate yield 
of steel rails was made at Dowlais last week ; but steel sleepers 
and billets are in demand, and after the election hindrances it may 
be expected that increased vigour will be shown at the mills. 
Home, colonial, and foreign demands are certain to be important 
this spring. Bar iron is being sent freely to Bristol and Waterford 
from Newport. Exports last week included 1000 tons pig iron to 
Glasgow from Newport, a large quantity of sheet iron to Bristol, 
and 580 tons galvanised iron to Liverpool from the same port. 


Iron, Steel, and Tin-plate Quotations. 

The year’s imports of iron and steel as against 1904 show 
an increase of 63,943 tons, a fact which local ironmasters discuss 
with much concern. Pig iron figures are now as follows: Bessemer 
mixed numbers, 70s. 6d.; Middlesbrough, 53s. 6d.; Scotch, 58s. 3d.; 
Welsh hematite, 72s. 6d.; Bessemer steel bars, £5 6s.; Siemens 
steel bars, £5 7s. 6d. Tin-plates: L.C., 20 x 14, 112sheets, 108 Ib., 
Bessemer primes, 13s. 3d. to 13s. 6d.; Siemens, 13s. 6d. to 13s. 9d.; 
charcoal tin-plates, C. 20 x 14, Siemens primes, lds. 6d. to 
17s. 6d.; C.A. roofing sheets, £10 per ton ; big sheets for galvanis- 
ing, 6ft. x 13ft. x 20 gauge, £10 5s.; finished black plate, £10 5s, 
to £10 10s.; charcoal ternes, ©. 28 x 20 x 112, Siemens primes, 
27s. to 27s. 6d., according to degree of finish, all f.o.b. Swansea, 
cash, 14 days, less 4 per cent. Block tin has gone up £4 per ton ; 
market very firm and advancing ; makers complain of actual loss 
from high prices of raw materials. Block tin is £166 5s.; lead, 
£16 15s.; copper, £78 5s.; silver, 20} per oz.; spelter, £28 2s, 6d.; 
iron ore, 19s. 9d. to 20s. 3d 


NOTES FROM GERMANY. 
(From our own Corr espondent.) 


Iron and Steel in Rheinland-Westphalia. 

THE pig iron trade is remarkable for its firmness, and the 
production of the blast furnace works, though heavy, cannot keep 
pace with consumption. The scarcity in iron ore continues, to the 
great disadvantage of the blast furnace works. Insufficient 
supplies in coke also are complained of, which is due to the scarcity 
of wagons. Inland as well as foreign demand in semi-finished 
steel remains extremely active ; all the mills are fully occupied, 
and yet they are hardly able to satisfy consumers. The majority 
of inland purchasers have covered their demand till end of June ; 
good prices are being realised for foreign sales ; billets, for instance, 
are paid with M. 92 to M. 95 p.t. free harbour, which is about the 
same as the inland quotation, so the mills will try and sell in 
foreign markets all that does not go into inland consumption, 


Scrap Iron. 

The favourable movement noticeable in the crude and 
malleable iron business has also been the cause of more life and 
strength in scrap iron, and dealers, knowing they can do a good 
trade, because stocks are far less heavy than was generally 
presumed, hold to their prices very stiffly ; for some sorts of scrap 
iron M. 8, and even M. 10, p.t. more is given than a few weeks 
azo. 


Raised Quotations. 

In last week’s letter it was stated that rivet iron had met 
with an advance in price, and now also hoops have been raised 
M. 2-50 p.t., being quoted M. 130 to M. 182-50 p.t. Bars and girders 
are in good request, and plates, both heavy and light sorts, are 
strongly called for, both for inland and foreign consumption. 
Wire is in very healthy demand, and the raised prices are paid 
without questioning. The Drawn Wire Convention has issued a 
circular stating that thelarge amount of fresh work recently secured 
compels the mills to ask six to eight weeks for delivery. In pipes 
a lively business is done, foreign competition being less keen than 
formerly. At the machine and wagon shops an active occupation 
is reported; some locomotive and wagon factories have secured 
employment until autumn. 


List Prices. 

The following are the current list quotations per ton at 
works :—Spiegeleisen, M. 80 to M. 81; good forge quality, M. 65; 
iron for steel making, M. 67, free Siegen; basic, M. 65 to M. 65-50; 
foundry pig No. 1, M. 71 to M. 72; No. 3, M. 67 to M. 68; semi- 
finished steel, M. 82,50; rolled bars, M. 87-50; billets, M. 95; 
raw plates, M. 97-50; the same in Siemens-Martin quality, M. 5 
».t.more. Scrapiron, M. 50toM. 60p.t., according toquality ; rails, 
M. 82 to M. 84; bars in basic, M. 117-50 to M. 120; hoops, M. 130 








to M. 132-50; girders, M. 117 to M. 120; heavy plates, M. 122.5 
to M. 125-50; Siemens-Martin boiler plates, M. 132 to M. 135- 
sheets, M. 125 to M. 130; drawn wire, M. 145; iron wire rods, 
M. 127-50. 


Trade in the Siegerland. 

All sorts of iron and steel are in very lively demand, and 
many shops are sold forward till into the second quarter. Also 
the hardware factories are doing a good trade, and prices all round 
tend upwards, 


Coal in Rheinland-Westphalia. 

The total deliveries of coal and coke in Rheinland-West. 
phalia during 1905 have been 5,573,524 wagons, against 5,713,452 
in 1904. The decrease in output of 3,607,973 t., caused by the 
colliers’ strike, has not been made up ; it was 1,334,556 t. at the 
end of the third quarter, but at the end of the year it was stil] 
one million tons, in consequence of the want of wagons. Both in 
Silesia and in Rheinland-Westphalia last week’s business in coal 
and coke was steady, and demand is generally increasing. 


Austrian Iron Industry. 

This week and the last have not been very busy, but the 
majority of the works are supplied with orders that will keep them 
moderately engaged for some weeks. Sales of importance have 
not been effected, nor is there likely to be any very material 
improvement until later on, when the purchases in building 
material are being made. Girders and bars are in limited request, 
on the whole ; plates and sheets sell pretty freely. A North-West 
Bohemian Girder Convention was formed at the end of last year, 
consisting of thirty-two firms. Coal for industrial purposes has 
been somewhat scarce, demand having continued active ier the 
last few weeks. In house coal a good trade is also being done at 
good prices, 


Belgian Iron Trade. 

In the course of the past week only a moderate amount 
of fresh work has been secured ; stocktaking is going on at most 
establishments, and, though the tone all round is firm, not much 
forward business has been done quite recently. The healthy con 
dition of the market will, however, extend into a brisk trade after 
a while, for prospects generally are fair. In coal a strong business 
continues to be done ; coke also meets with vigorous demand, 


Last Year's Iron Trade in Belgium. 

During the first two quarters of last year the iron and 
steel trade in Belgium was somewhat quiet--at least, so far as 
home demand was concerned, and makers of iron and steel have 
been dependent to a considerable extent on export, which, 
fortunately, was rather large and satisfactory. Later on home 
demand increased, and so during the last few months of the past 
year activity in nearly all departments of the Belgian iron 
industry was strong, and prices, on the whole, remunerative. For 
the Belgian coal trade the colliers’ strike in Rheinland-Westphalia, 
early in 1905, was most favourable, for besides sending supplies of 
coal to Germany, Belgian coalowners had got rid, for a time at 
least, of German competition in their own country. <A three 
weeks’ strike of the Belgian colliers has, it is true, for a short time 
checked the favourable development of the Belgian coal trade, 
without causing any material changes or a decreasing tone, and 
the last months of the year 1905, having brought increasing 
occupation to the iron industry, were favourable to the Belgian 
coal trade too, and prices have advanced. 


French Iron and Steel Industry. 

With the exception of the summer months the iron and 
allied trades in France have been fairly well occupied all through 
last year, especially in the Haute-Marne department. Prices for 
merchant iron have been 164f. to 165f. !p.t. free Paris, against 
162f. and 157f. in the two years before; girders, 167f. p.t., 
against 170f. in 1904, and 167f. .in 1903. The condition of the 
coal trade has been moderately good, home inquiry being pretty 
lively and exports having, at one time, been very strong in con- 
sequence of the colliers’ strike in Rheinland-Westphalia and 
Belgium. 


PERSONAL AND BUSINESS ANNOUNCEMENTS 

Mr. J, Watt SANDEMAN. of 1, St. Nicholas-buildings, Newcastle- 
upon-Tyne, informs us that he has taken into partnership his son, 
Mr. C. H. Sandeman, A.M. Inst. C.E., and that he will continue 
to practise with him under the name of J. Watt Sandeman and 
Son. 

ANDREW Brown AND Co., of 110, Cannon-street, E.C., inform 
us that they have been appointed the London and district agents for 
Messrs. Vaughan and Son, Limited, West Gorton, Manchester, 
makers of electrical cranes, 

A COMPANY, called the Rangoon Electric Tramway and Supply 
Company, Limited, has been formed to acquire from Messrs. J. W. 
Darwood and Co., of Rangoon, and to work the existing Rangoon 
Tramways, and the Rangoon Tramways Order, 1905, and the 
tangoon Municipal Electric and Electric Traction Licences, and 
the Rangoon Cantonment Electric Traction Licence granted in 
1905 by the Governments of India and Burma to the partners in 
that firm. 

WE are informed that the firm of Graham, Morton and o. 
went into voluntary liquidation on the 27th December last, and 
that Mr. Maurice Graham, the founder and managing director of 
that firm, has decided to commence in the same line of business 
for himself as a private concern under the title of Graham, Morton 
and Co,, of Pepper-road, Hunslet, Leeds. Mr. Graham informs us 
that the liquidation of the original firm was largely brought 
about by the enormous costs to which they were put by their 
law case against the Compagnie l'Union des Gaz, of Milan, 
which, in spite of the fact that judgment was given entirely in 
their favour, cost them something like £30,000. 


Raitway CLus.—The first meeting in the new headquarters at 
92, Vietoria-street, London, 8.W., was held on Tuesday, January 
9th. The president, the Rev. W. J. Scott, was unavoidably pre- 
vented from taking the chair, but he will preside at the third annual 
dinner, to be held at the Holborn Restaurant, on January 24th. 

Contracts.—The Kennicott Water Softener Company has just 
received an order for a type ‘“‘A” Kennicott water softener and 
vurifier, to deal with 15,000 gallons of water per hour, from the 
eo Forest and Worcester Steel and Tin-plate Works, Limited, 
of Morriston, Glam.—The Chain Belt Engineering Company, 
Derby, has recently completed for the Bethnal Green Borough 
Council the erection of a complete refuse-sorting, elevating, and 
screening plant, for dealing with the whole of the house refuse of 
Bethnal Green, and converting it into a marketable form,—The 
Pearson Fire Alarm, Limited, has been authorised by the Fire 
Offices Committee to connect its system to nearly fifty of the 
important cities and towns.—The directors of the Mold Collieric- 
Limited, a company composed chiefly of North of England collicry 
proprietors and mining experts, which has been formed for the 
surpose of unwatering and developing extensive coalfields in the 
Mold district, have, after careful consideration, decided to place 
an order with Messrs. Joseph Evans and Sons, of Wolverhampton, 
for two of their ‘‘ Griff” pattern suspended steam sinking pumps. 
Each pump will have a capacity of 750 gallons per minute against 
a head of 450ft., with 1501b, per square inch steam pressure, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an invention is communicated from abroad the name and addvess of 


the Communicator is printed in itatics, 
When the abridgment is not illustrated the Spee fication is without drawings. 
Copies of Spe cifcations may be obtained at the Patent-Office Sale Branch, 2 
Southampton-buildings, Chancery-lane, London, W.C., at Sd. each, 





The first date given is the date of application ; the second date at the end of 


the abvidgment ix the date of the advertisement of the acceptance of the complete 


pecification. 

, Any person may on any of the grounds mentioned in the Acts, within two 
nonths of the date given at the end of the abridgment, yice notice at the 
Paieat-Office of opposition to the yrant of a Patent. 


STEAM ENGINES AND BOILERS. 


7474. April 8th, 1905.—A METHOD OF PREVENTING THE VIBRA- 
TIONS SET UP BY UNBALANCED STEAM ENGINES OR THE LIKE, 
Arnulph Mallock, F.R.S., 3, Victoria-street, Westminster, S$. W. 

The vibrations which would be set up in a structure supporting 
two or more unbalanced engines are prevented by running such 
engines at the same speed and in such phases relatively to each 
other that the vibrations due to the separate engines mutually 
annul each other. ‘Thus, for example, in the case of a twin-screw 

-hip with two similar sets of remeroenting engines, the vibrations 

which would be set up in the hull by the separate engines mutually 

unnul each other when the engines are run at the same speed and 
in opposite phases. The equality of speed of the engines is main- 
tained by means of a governor which regulates the supply of steam 
to the engines in such a manner as to speed up that engine which 
is lagging behind its proper balancing phase or to slow down the 
engine which is in advance of its proper phase, or to do both. The 
required result may be effected by making the governor control 
either a throttle valve on the steam pipe or a valve for the admis- 
sion of high-pressure steam to the iene cylinder of the 
engine which lags. There are two figures. Fig. 1 is a diagram of 
the gear,which, by changes of relative speed of the two sets of 
engines, actuates the valve; Fig. 2 to admit high-pressure steam 
to the low-pressure cylinder of the lagging set of engines. The 
actuating gear consists of a set of differenial gearing of which the 
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driving wheels A B are loosely mounted on the shaft E, and are 
driven from the two independent sets of engines through gearing 
which gives equal and opposite speeds to the differential wheels so 
long as the speeds of the engines are equal. The intermediate 
pinions C Clare fixed to the shaft E, which will consequently be 
rotated in one direction or the other when the wheels A B are 
driven at different speeds. The excentric F on the shaft moves 
the valve in one direction or the other, whereby high-pressure 
steam may be admitted from the supply pipe H, either to the 
passage I leading to the port of the low-pressure cylinder of the 
port engine or to the passage I! which leads to the port of the low- 
pressure cylinder of the starboard engine. By this means, con- 
sequent on a change of speed of the two engines, high-pressure 
steam is automatically admitted to the low-pressure cylinder of the 
lagging engine, this steam supply being cut off from both engines 


when they are in substantially opposite phases.— December 13th, 
190%, 

TURBINES. 
16,542, August 15th, 1$05.— IMPROVEMENTS IN ExLastic Fivrp 


TURBINES, (Greorge Westinghouse, Pittsburg, Pennsuleania, 
U.S.A.—- Date under International Convention, August 23rd, 
1904, , 

This invention relates to elastic-fluid pressure turbines, and 
more particularly to such turbines which are applicable to marine 
propulsion and designed to act as reversing engines. There are 
tive figures, Fig. 1 is a longitudinal sectional view of the turbine. 
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The turbine comprises the usual divided casing 5. Extending 


circumferentially on and exteriorly to the casing are two inlet 
passages 8 and 9 respectively connected by ports to the source of 
supply of steam. The passage 8 is adapted to conduct the steam 
tothe primary, or ‘“‘ahead” portion of the turbine, while the 
passage 9 conducts the steam to the secondary, reversing, or 

astern” portion of the turbine. The inlet passages 8 and 9 are 
separated by a transverse partition and circumferentially by a 
partition 10, which is spirally formed in order to allow the inlet 
ends of admission nozzles for the “ahead” and ‘astern ” portions 
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| to be arranged in practically a single plane at right angles to the 
|axle. Exhaust chambers 11 are provided at each end of the 
turbine, and connected through ports 12 with a condenser. A set 
of ‘‘ ahead ” steam spaces 14 and a set of ‘‘astern” steam spaces 
are formed in half-ring segments 13, which are bolted or otherwise 
secured against the inner periphery of the casing 5. Each of the 
‘‘ahead” and ‘‘astern” spaces communicates with the corre- 
sponding inlet passage by means of a corresponding port 16 in 
the casing. Each steam space 14 and 15 has radially extending 
blades 17, of such contour that admission expansion nozzles 
are formed between them. The outer faces of each of the 
half-ring segments 13 and of the blades 17 are machined to 


that the casing forms one wall of the nozzles. The ‘‘ ahead” 
and ‘‘ astern” admission nozzles thus formed discharge in opposite 
directions, That portion of the central section 18 of the rotor 
lying between the two steam seals is provided with an annular 
channel or chamber 19 for collectyng the steam which leaks 
through the seals from either direction. At any convenient point 
in the ring segments 13 a port 20 is provided, which registers with 
the chamber 19, and also a steam conduit 21 registering with 
port 20 adapted to conduct leakage steam to a portion of the 
turbine where it can be utilised in doing useful work. If the 





steam, and if the conduit 21 communicates with a portion of the 
turbine where the pressure is low, the steam will flow through this 
chamber, port, and conduit in preference to passing through the 
inte~leaving flanges at that pat § of the turbine which is running 
‘‘in vacuo.” The turbine rotor is provided with a plurality of 
rows of blades 22 which co-operate with rows of stationary vares 
carried by the turbine casing. The steam issuing from the final 
rows of moving blades 22 may be utilised in blading of any well- 
known type. A thrust bearing 24 of any suitable design is 
utilised for taking up the unbalanced. end thrust on the turbine 
shaft 7. The end thrust imparted to the turbine shaft by a pro- 


| peller will be counteracted by the end thrust of the turbine itself, 


which will be in the opposite direction to the propeller end thrust, 
and this will be true with the turbine rotating in either direction.— 
December 20th, 1905. 


RADIATORS. 


11,629. June 2nd, 1905. IMPROVEMENTS RELATING TO THE 
FORMATION OF STACKS OF TUBES, ESPECIALLY APPLICABLE FOR 
WATER COOLING AND HEATING APPARATUS AND THE LiKE, Dy, 
O. Zimmermann, Lugwrigshafen-on-Rlhine, (rermany. 

3y this invention the casing surrounding the tubes may be made 
solid with the end pieces and the tubes themselves in the connect- 
ing operation. There are five figures. Fig. 2 shows a set of 
tuhes in the casting apparatus, the lower parts of the tubes being 
in section. A suitable flat casting form a is used and a bundle of 
tubes 4, held in position by cross pieces ¢ is inserted in the form 
with the outer casing ¢ surrounding it. The form is then heated and 
the molten metal d is poured in through an opening in the outer 
casing, which opening may serve subsequently to give access to the 

In a similar manner the other end ¢ of the stack is 


The 





tube set. 
formed after the tubes have been inverted over the mould. 


ends of the tubes / are filled up before the casting with stoppers f 


Neou,629. e 























Gas SBE 5 Bt 7 
. 


or are closed up with casting sand, so that the molten metal will not 
enter the ends of the tubes themselves in the casting of the end 
pieces. When the tubes are small or are very closely placed, as 
in radiators, so that the molten metal could not freely pass between 
them, the flat form is heated and the metal is melted in the form 
itself, whilst the tube ends and the edge of the casing with the 


bundle of tubes is inserted into the molten metal, whereupon the | 


metal takes up its position around the ends of the tubes and casing 
forming, when cold, the desired end piece e. The ends of the tubes 
may be left open in this casting operation, so that the molten 
metal can also enter the tube ends themselves; the metal stoppers 
so formed in the tube ends can be easily pulled out from the latter 
after cooling, if care be taken that only the outer surfaces of the 
tube ends are blanched or tinned.— December 20th, 1905. 


LIQUID FUEL BURNER. 


24,372. November 10th, 1904.—-IMPROVEMENTS IN AND RELATING 
ro Ligvuip Fue. Burners, Carl Leistner, 100, The Avenue, 
Bruce-grove, Tottenham, London, N. 

In this burner there is provided a supply of air supplementary 
to that necessary for atomising or spraying the liquid fuel em- 
ployed, this supply of air being directed around the nozzle from an 
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annularjchamber or outlet orifice surrounding it, so that the 
mixture of gas and air from the nozzle is completely surrounded by 
an annular jacket of air, and thus the complete combustion and 
the utmost development of heat in the flame are ensured, and the 
volume and length of the flame are increased. There are four 
figures. Fig. 1 is a longitudinal sectional elevation of a liquid fuel 
burner. A casing @ has upon it in diametrically opposite positions 
bosses ), which conveniently serve to carry the burner on pivots or 
trunnions, in which the angular position of the burner may be 


conform to the inner periphery of the turbine casing 5, so | 


interleaving flanges offer sufficient resistance to the passage of 
g Es 


adjusted as required in working. At the rear of this casing a cap 
| ¢ is fitted for carrying the liquid fuel and air supply pipes e and f 
into theecasing, while at the forward extremity an integral inner 
| supporting ring d@ is carried, within which the nozzle g of the 
burner is supported, and by which the impingement plate A carry- 
ing the section orifice ( is carried. The oil supply pipe ¢ and the 
| air supply pipe fare screwed into a ring j, which has a circular 
cavity threaded for the reception of the serew-threaded end of the 
inner body / of the burner. This latter is divided by a partition /, 
which is curved so as to clear the central oil valve regulating 
spindle m, so that thus an oil chamber x and air chamber o are 
formed in the body /, which respectively communicate with the 
inner oil nozzle p and the outer air nozzle g, the former screwed 
within the wall «’ and the latter serewed upon the body. A pack- 
ing ring y has holes at ¢ and jf’ to correspond with the holes 
| through which the oil and air pass from the supply pipes ¢ and f 
| respectively, so that the fiuid-tight — are formed between the 
| 
| 


faces of the ring j and the édge of the body £ and the edge of the 

partition wall /, The ring j is provided with an annular recess + 

for packing and a stuffing glands. The extremity «’ of the oil 
| valve regulating spindle is conically formed to correspond with the 
| conical bore in the nozzle p. An annular air chamber ¢ surrounds 
the inner oi] nozzle p, into which the air passes from the air 
chamber o. The oil valve regulating spindle m is supported by a 
perforated ring m?. The impingement plate i is capable of 
adjustment within the ring d by screwing. The ring d is supported 
by arms or web pieces u.— December 20th, 1905, 


SMALL ARMS. 


8079. April 15th, 1905.—ImPROVEMENTS IN MEANS FOR OPERATING 
SMALL ARMS AS MACHINE Guns, General Edward H. Clive, 
25, Ennismore-gardens, London, 8.W., and Sir W. G. Arm- 
strong, Whitworth and Co., Limited, Elswick Works, New- 
castle-on-Tyne. 

The object of this invention is to provide means whereby 
ordinary rifles may be used as machine guns, and the invention 
relates to machines of the kind adapted for use with that class of 
breech-loading rifle, such as the Lee-Metford, in which the bolt has 
an axial motion by means of a handle at the side to unlock it beiore 
it is drawn back, and to lock it before it is driven forward. The 
rifles are secured to a frame into which they fit by means of instan- 
taneous clamps or spring clips. Each rifle is operated by a longi- 
tudinal shaft, rotated by bevel gearing from one side of the 
frame. There are three figures. Fig. 1 is a plan. a isa frame 
supported by a mounting or carriage, as may be convenient, and 
provided with a butt rest a, to which the butt of a rifle may be 
secured by a clamp a?, fastened by a butterfly nut, while a similar 
clamp a? holds the barrel and stock just in front of the action, and 
behind the rear sight. Each rifle isoperated bya longitudinal shaft 4, 
rotated by bevel gear b!, actuated by a hand wheel. The 
machine illustrated is made to take only one rifle, but a machine 
can be made to take several rifles side by side, all of which can be 
operated by a single hand wheel. Upon the shaft b is keyed a 
cam ¢, in the groove of which works a bowl ¢! on a lever c? hinged 
at «3 to the frame. Pivoted to the upper end of this lever is a fork 
or universal joint ¢, to which is pivoted in its turn a clamp <, 
which, by means of the screw c®, can be firmly secured to the 
handle of the bolt of the rifle. As the haud wheel /? is turned, the 
revolution of the cam ¢ imparts to the lever c? a reciprocating 
motion about its pivot ¢* in a vertical longitudinal plane. During 
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| Fig.1. 


the first part of the motion, the clamp «- and fork «+ turn about 
their pivots and unlock the bolt, which is then withdrawn and 
pushed forward, the last part of the motion turning the handle 
down again to lock the bolt. Keyed to the shaft ) in front of the 
cam ¢ is a second cam d, in the groove of which works a bow] on the 
rearward arm of a bell-crank lever pivoted to the frame at d%, the 
forward arm of which lever has upon it a finger d®. The groove of 
| the cam d is so shaped that after the bolt has Seen locked the bell- 
crank lever is rocked on its pivot d3, causing the finger d® to pull 
the trigger and fire the rifle. ¢ is the feed drum rotating on 
trunnions ¢! in bearings on the frame, the drum being placed on 
the left side of the rifle so as not to interfere with the extraction 
of the spent cartridges by the extractor in the rifle itself. The 
drum has fast upon it a ratchet wheel ¢, with which engages 2 
ratchet pivoted to au arm & loosely pivoted on one of the trunnions 
el, The arm @ is rocked by a link & so as to turn the drum one 
| step for each revolution of the shaft 4. A hopper f supplies cart- 
tridges to the drum, from the compartments of which the cartridges 
fall through an opening in a vertical guide on to the top of a carrier 
which is moved up and down in the guide as follows :—The forward 
end of theshaft)) hasuponitacrank A with pink', on whichisa block /3 
working in a slot in a lever 4 pivoted to the frame at 46, The end 
of this Jever passes through a slot in the guide g and enters a hole 
in the carrier. As, therefore, the shaft ) rotates the carrier, which 
is shown in its lowest position, receives an up-and-down vertical 
motion raising a cartridge that has fallen on to it from the drum e 
into position. For the more accurate working and sighting of the 
rifle a fixed shoulder piece / is fitted on the right side of the frame. 
— December 20th, 1905. 


ELECTRICAL APPARATUS. 


2401. February 7th, 1905.—IMPROVEMENTS RELATING TO THE 
STARTING AND CONTROL OF DIRECT-CURRENT ELECTRIC MoToRS, 
William H. Heath, The Electrical Power Engineering Com- 
pany, Mary-street, St. Paul’s, Birmingham. 

The object of this invention is to construct a simple, convenient 
and reliable self-contained apparatus, comprising a switch and 
resistance, or rheostat, with means for automatic speed regulation 
and for break of the circuit in the event of a current failure or an 
overload, and having the switch and resistance so interlocked as to 
effectually prevent improper use or operation. There are three 
figures. Fig. 1 is a front elevation with cover-plate removed. 
The double switch pole a, the resistance }, and the other compo- 
nent parts are mounted upon a slate or slab ¢ of insulating 
material, and the whole is enclosed within a well-ventilated cast 
iron frame or case provided with a suitable window, or its equiva- 
lent, for inspection purposes. The variable resistance or rheostat 
b of any ordinary form is fitted on the slate or slab ¢ at one side of 
the double-pole switch a. Beneath the switch and resistance is 
pivotally mounted a starting bar or lever. The free end of the 
lever projects through or beyond the case with a handle gy. The 
pivotally mounted resistance arm / is provided with a quadrant or 
sector i having teeth adapted to gear with a pinion j mounted on 
the starting lever f. With such pinion j is formed a toothed 
wheel /, engaging a pinion / mounted* coincidently with the start- 
ing lever pivot. The pinion / is rotatable by a hand-wheel on the 
exterior of the casing. When the motor is at rest the starting 
lever is at its lowest position, and the pinion j which it carries is 








out of gear with the resistance arm quadrant /. The brushes «! of 
the double-pole switch @ are, of course, away from their respective 
contact pieces a?, whilst the resistance arm 4 is held at the off or out- 
of-service position or in contact with the highest resistance stud 


of the rheostat by the action of a spring arranged around the | 
To start the motor the starting bar or | 


pivot pin of the arm A, 
lever fis raised. The switch contact brushes «!, which are con- 
nected with the lever 7, are thereby caused to bridge their 
respective contact pieces for closing the main circuit, and, simul- 
taneously the pinion j on the lever f is put into gear with the 
quadrant ¢ of the resistance arm /. By now turning the hand- 
wheel the motor is started by the movement of the resistance arm 
A over the respective studs or contacts of the rheostat /. At the 


full-on position the arm / is held against the tension of its return- | 
The return movement of | 
| and hydrogen. 


ing spring x by an electro-magnet o. 
the arm & is limited by a stop /4'. Descent of the rod or bar p 
connecting the switch contact brushes a? with the starting lever 
is prevented by an electro-magnet y. A pin-and-slot connection, 
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GAS PRODUCERS. 

19,995. October 3rd, 1905.—IMPROVEMENTS IN AND RELATING TO 
THE PRODUCTION OF CARBURETTED GENERATOR OR WATER GAS, 
Julius A. Hutmacher, of 3, Potsdamer Strasse, Berlin, Germany. 

This invention has for its object a process for manufacturing in a 
gas generator uncondensed carburetted water gas. Hitherto the 
following two methods for attaining this object have been suggested. 

Either the hydrocarbons were vaporised separately and added to 

the producer gas after leaving the column of coal or else in the 

uppermost layer, the mixture being then fixed ina special chamber 
filled with incandescing bodies, Or else the hydrocarbons were 
conducted into the combustion zone, where they were for the greater 
part consumed and did not so much carburet the heating gas with 
gases rich in carbon as increased the percentage of carbonic oxide 
In this invention the carburetting medium is like- 


| wise conducted into the incandescent layer of coal but above the 


as shown between the lower end of the rod p and the lever f, per- | 


N° 2,401. 


























mits the latter to fall independently of the rod sufficiently to carry 
the pinion j clear of the sector /. For speed-regulating purposes 
an ordinary pin joint is employed in lace of the we Rp en 
connection. The resistance arm can then be sustained at any 
intermediate stud or contact between the off and the full-on 
position, as the magnet 4 prevents the lever f from falling and dis- 
engaging the pinion j from the sector ¢. In the event of a failure 
of the supply current the electro-magnets 0 and 4 become de- 
magnetised, the circuit is then broken by the fall of the switch 
contact brushes a?, and the resistance arm / is liberated and 
automatically returned by a spring to its initial position. 


overload an additional electro-magnet +, with armature s con- 
nected to the contacts of the switch ¢, is arranged in series with 
the main circuit and adapted in the usual manner to attract the 
armature s and close the switch ¢, and thereby shunt the current 
at a given load through a branch circuit of small resistance and so 
demagnetise the magnets 0 and 4.— December 20th, 1905. 


MOTOR ROAD VEHICLES. 


6424. -March 27th, 1905. IMPROVEMENTS IN AND RELATING TO 


DIFFERENTIAL GEAR FoR Motor Cars, WAGONS, AND LIKE | form of permanent gases. 


RoAD VEHICLES, Stephen E. Alley and Daniel H. Simpson, of 
Sentinel Works, Polmadie, Glasgow, N.B 
This invention relates to differential gear for motor cars, wagons 
and like road vehicles, and has for its object to effect the locking 
together of the wheels which are connected by differential gear to 
act in the usual manner, these actions being effected by simple 
movements of a small lever. There are three figures. Fig. 1 isan 
elevation of a wheel partly broken away and in section. A disc 1 
is keyed or otherwise secured on the outer end of the axle 2, on 
which one of the road wheels and one of the wheels 4 of the differ- 
ential gear are secured, and which axle passes through the tubular 
axle 5 on which the other differential wheel 6 and the other road 
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Fig.1. 


wheel 7 are secured, and projects beyond the wheel. This disc 1 
has notches 8, preferably rectangular, formed in its periphery. A 
small curved locking lever 9 is pivoted at one end on the hub of 
the wheel 7 and has near its free end a square-shaped block 10, 
and this lever 9 is so arranged that the block is free to enter one of 
the notches 8 when their positions coincide, and so lock the wheels 
together in the desired manner. A short supporting lever 11 is 
pivoted on the wheel hubat the free end of the locking lever, which 
on being turned a quarter turn lifts and holds the locking lever 9, 
which rests on it, with its block free of the disc notches 8, and so 
unlocks the road wheels, the end of the locking lever being 
notched or recessed to receive and hold the supporting lever. 
When it is desired to lock the wheels to turn together, the short 
lever is turned so that the locking lever block rests on the periphery 
of the dise 1 and falls into one of the notches 8 as soon as any 
differential action of the road wheels takes place.— December 20th, 
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the automatic break of the circuit in the event of a dangerous | 
| to a sufficiently high temperature to become converted into 
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oxidation zone into the reduction zone. Burning of the hydro- 
carbons is thereby prevented, but they are nevertheless submitted 
The grate is closed in 


permanent gases, There is one drawing. 


| an air-tight manner at its upper part by the charging hopper @. 


} 
} 


| 
} 


| charge conduits ¢/, ¢, and f. 


The syphon / serves for the supply of hydrocarbons and a chamber 


¢ for the vaporisation and superheating of the carburetting medium. 
The chamber for the reception of the solid fuel is marked 4, the 
grate /, the clinker and ash doors g, and the admission and dis- 
With hot-blowing, air enters through 


f, whilst the combustion gases pass away through ¢. With gases, 


on the contrary, water vapour enters through ¢, and oil vapour 
through ¢, the carburetted water gas passing off through ¢ in the 
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SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 


807.561. Recomm Gun, J. Arone, Essen-on-the-Ruhr, Germany, 
assignor to Fried. Kru Ip, Aktiengesellschaft, Essen-on-the- Ruhr, 
Crermany. Filed March 7th, 1905. 

The engraving makes this invention very clear, 





without trunnions, and pivots at the breech on a sliding cradle, on 

which the gun can be elevated without moving the cradle. There 

are seven claims, 

808,152. Enastic Fivrp TURBINE, M. A. Green, Philadelphia, Pa. 
Filed December 14th, 1904. 


This is a turbine of the ‘‘in-and-out” class—that is to say, the 


steam enters the revolving wheel at the top through a number of 
ports controlled by a sliding plate, acting as a throttler valve or 
regulator, passes into aninner chamber, and escapes again outward 


The gun is 
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through the revolver, and then goes in again. The construction is 
very clearly shown by the engraving. There are fourteen claims. 
807,604. Exastic FLurp TurRBINE, C. (, Curtis, New York, NUY., 
assignor, by mesne assignments, to General Electric Company, « 
corporation of New York,—Filed June 18th, 1903. 
This is a patent for the form of blades, the movable vanvu 
space having a greater cross sectional area at its centre than at 


‘ a 


either end, and provided with an anterior receiving portion having 
parallel opposing walls and a posterior discharging portion having 
parallel opposing walls. 
808,166. FREIGHT AND BAGGAGE Loaver, J. McGann, Wynduere, 
NV. D,—Filed September V5th, 1905. 
At each side of the truck or car is placed a platform hinged and 
fitted with a bell crank lever. Gane the car is a cylinder and 





piston, the rod of which has a fork at each end which engages in 

the bell crank as shown. The goods to be loaded are placed on the 

platform, and compressed air being admitted to the cylinder, the 
platform rises, and delivers the guods into the car. There are 
eight claims. 

808,228. INDEPENDENTLY FIRED SUPERHEATER, J. HE. Bell, 
Barberton, Ohio, assignor to the Stirling Consolidated Boiler 
Company, New York, N.Y., a corporation of New Sersey.— Filed 
June 6th, 1904. 

There are no fewer than eighteen claims to this patent, mostly 
repetitions. The invention consists in working an ordinary Stirling 





boiler, with the first bank of tubes always full of water. To 

prevent the overheating of the remaining banks, which are used as 

superheaters, suitable pipes and by-pass valves are provided for 

the purpose, 

808,236. WALL-FINISHING Process, H. H. Haha, Denver, Colo., 
assignor to the Western Engineering Company, Dencer, Colo, 
Filed February 13th, 1905. 


A compressed air double sprayer is used. One sprayer delivers 


808,236.) 

















size or some sticky material, and the other sand, pulverised cork, 
&c., which adheres to the sticky substance, which subsequently 
hardens, There is only one claim. 








Tue Lancashire and Yorkshire Railway Company has 
been making experiments in order to avoid runaway accidents. The 
tests were carried out recently on the Buruley branch line. A sand 
track was fixed outside the down line between Cornholme and 
Todmorden for a length of 160 yards. The Yorkshire Post describes 
the track as ‘“‘a sort of groove rail filled with sand, which, after 
branching from the main line, runs into it again. The idea is that 
when trains break away further up the gradient and run back 
they can be turned on to the sand track from the signal cabin, and 
in this way pulled up, and disaster averted.” Practical experi- 
ments were tried all day on Sunday, in the presence of the leading 
officials of the company. Trainloads of wagons, varying from ten 
to seventy in number, were let loose at Coffy Pit, and went bound- 
ing into the sand track at the rate of 40 and 50 miles an hour. 
Some trains were pulled up in the track, whilst others ey (rm 
their way through into the main line again. No accidents 
occurred, and on the whole the experts are said to have been 
satisfied with the trials, . 
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RECENT IMPROVEMENTS IN PILES. 
No, II.* 

Tue Hennebique pile, which is, perhaps, the best 
known in this country, consists of round bars whose 
diameters vary from lin. to 1Zin.—ocne being placed near 
each corner of the rectangular pile—wired together with 
jin. iron wire and distance pieces, to prevent the bars 
spreading under a vertical load. The toe is pyramidal 
in shape, shod with a cast iron shoe secured by wrought 
iron straps to the pile. The head of the pile is circular 

the bars being Lent inwards—to receive the cap used 



































Fig.4. 


dming driving. The piles used at a wharf at Noverossisk, 
Russia, have eight bars, as shown in Fig. 4. Sheet piles 
are shown in Fig. 5. Piles used at Southampton were of 
the following sections :— 


12in. square with 4 rods lin. diameter, 5 per cent. of metal. 
- Pe 


l4in. jin. 24 
1din. = Igin. 2 
I6in. by 12in. 12in. 1} 


load of 


The 15in. piles were 51ft. long, and, allowing a 
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430 Ib. per square inch, they will carry 43 tons each, 
their own weight being 5 tons or thereabouts. These 
were left in the mould twenty-eight days before they were 
removed for driving. The pile engine used was a La Cour 
steam pile driver, the ram of 30 ewt. falling 6ft. 

The Wells pile is an Englishman's invention, and its 
difference from other piles is the special double 1oll or 





bar having the narrow connecting strip between the two 
rolls perforated. These are placed at the angles of the 
pile, and run the length of the pile, the horizontal wires 
being both carried round the bars and through the perfora- 
tions. This is shown in Fig. 6. 

The Simplex pile is the type made by the Simplex Con- 
crete Pile Company, of Philadelphia, U.S.A. Two forms 





* No. | appeared January 19th, 


1 


of it are illustrated—Figs. 7 and 8. One consists of a. 


cylindrical tube having a shoe split, and hinged with strips 
of steel spring which opens when the pile shell is being 
withdrawn after driving by the weight of the liquid con- 
crete fed into the hole made by the driving-form through 
the form itself. In this type of pile reinforcement 
is not used, as the form of the shoe and driving shell will , 
not allow it to be inserted. To prevent the shoe open- 
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ing during driving a cast iron toe is placed on the point, 
this being left behind when the driving form is withdrawn. 
The second form shows a pile, as used by this company 
in the foundations of the Engineering School at Washing- 
ton Barracks, under the superintendence of Captain J. 5. 
Sewell and Lieutenant C. S. Smith, army engineers. 

The site of a building had on the surface 4ft. to 5ft. of 
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yellow loamy clay, below this a fairly dry solid stratum 
of blue silt, and below this beds of wet sand and gravel. 
By experiment it was found that, in consequence of the 
blue silt layer, the surface clay would only carry a load 
of 5001b. per square foot without serious settlement. The 
subsoil being alternately wet and dry, timber piles could 
not ke used. Fig. 8 shows a longitudinal section of the 


driving form used. It consists of sections of Zin. boiler 
plate, bent and riveted in the shape of a tube, each 11ft. 
long. An inner tube 10in. diameter of cast iron pipe, 
fitting against a shoulder on the previously prepared con- 
crete shoe, constituted the driving form. At the top was 
fixed a driving head of black ash. The outer and inner 
tubes were connected together at their upper extremities 
by a clamped collar, so that all would be driven together. 
When the pile form had reached its final depth the collar 
was loosened, the inner tube withdrawn, and concrete 
filled in and rammed in 12in. layers, the outer tube being 
withdrawn gradually, it always being 6in, below the top 
of the previous ranuning of concrete. When the inner 
tube had been withdrawn, and before the filling in of 
concrete commenced, the reinforcement in the form of 
a cylinder of expanded metal 3in. mesh, ;,in. thick, was 
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carefully placed in position, its lower end resting cn the 
concrete shoe 

The outer shell is used—and may be left in permanently 
—in wet soils, forming a protection tothe pile proper. 1t 
was found that the shock in driving caused the upper part 
of the concrete next the tube to fracture, this part often 
being withdrawn along with the inner tube. This, how- 
ever, had its advantage, as the newly fractured concrete 
formed a good key for the green concrete. Piles 17in. 
diameter and 35ft. long were driven through dry blue silt 
and sand, the outer shell of the driving form being ?in. 
metal. After driving, it was found difficult to withdraw 
the driving form, on account of friction against its sides 
by the earth. This was overcome by a coat of oil or 
grease previous to driving. Piles 16in. diameter, 40ft. 
long, standing in mud and sand, were loaded up to 26 tons, 
with a settlement not more than }in. during a period of 
several weeks. The ram used weighed 2200 lb., and had 
a fall of 10ft., the average final penetration being about 
lin. The concrete used for the shoe was composed of 
1 Portland cement to 2 of sand and 5 of broken stone, 
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Fig.10. 


inching the fine. . That for the pile proper was 1 to 3 of 
sand to 5 of gravel. 

The piles before mentioned, which were used in a wharf 

at Noverossisk, were 153in. square, and designed to carry a 
safe load of 38} tons, besides the dead load due to the whaif 
floor, there being 269 square feet to each pile. Their 
weight per lineal foot is about 262 lb., 45 Ib. being due to 
the reinforeement—see Fig. 4. They have been made up 
to 62ft. long, 16in. square, to carry a safe load of 50 tons. 
The sheet piles are shown in Fig. 5, the grooves in their 
edges being filled in with cement after driving; also 
acting as a guide for the pile being driven, the metal 
| tongues moving down them keeping the pile plumb. 

The Rechten pile—Fig. 9—consists of rolled steel 
| joists riveted together every 74ft. by angles and plates. 
| The narrow faces are tongued and grooved alternately to 
| fit into one another and to form one mass when used ag 
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sheeting. These piles are difficult to ram properly when 
in the mould. 

Fig. 10 shows a variation of the pile reinforced with 
round bars, three being used, and the pile being triangular 
in section. These piles were used at the Law Courts, 















































Berlin-Wedding. The bars, lin. diameter, were connected 
together every 10in. by }in. transverse bars. 
The concrete was carefully prepared in a pug mill, laid 


in 8in. layers in vertical wooden moulds, and each layer was | 
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6. . 
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P4714 diameter. 

















Longitudinal— 
Stiffeners — 















































Fig.13. 





couipressed to about half this thickness. The piles were 
left in the mould from twelve to twenty-four hours, then 
watered for about eight days, then removed from the 
mould, and again watered for about tendays. Then, being 
sufficiently hard, they were transported to the works and 


left a month before being driven, a steam pile-driver 
being used, the ram, weighing 2} tons, falling 5}ft. The 
length of these piles varied from 17ft. to 26ft. The pile 
head was protected during driving by sheets of lead and 
plates of iron and timber packing, all held together by an 
iron ring. 

Fig. 11 shows the Raymond pile, as used at Aurora, 
Illinois, but without the reinforcement. The ram, 
weighing 2400 1b., having a fall of 20ft. to 25ft., drove 
them through 14ft. of made ground overlying rock. Each 
blow drove them fin. to 2in. into the ground. A driving 
form or shell is used on the sameZyprinciple as the 


























This driving form is very heavy, and it is found necessary 
to use the water jet wherever possible. The proportions 
used were 1 part Portland cement, 2 parts sand, and 
4 parts broken stone. This pile is usually tapered and 
vertically reinforced, as shown in the drawing, with a 1}in. 
round bar in the centre, and three #in. rods spaced equi- 
distant from each other and the central rod. 

Fig. 12 shows a longitudinal and cross section of 
Mouchel’s hollow pile. This is a light hollow pile, which 
is as strong as the solid pile, and being much lighter is 
more readily handled. The reinforcement consists of 





iron distance pieces, wire ties, and diaphragms. The 
cavity in the pile is formed while the pile is in the 
mould. 

| In Fig. 13 is shown the patented pile of A. E. Williams. 

| The vertical reinforcement consists of a rolled 

| surrounded by steel wire hoops. 

| The drawing shows a pile 14in. by 14in. reinforced 
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| 3,in. steel wire rings 14in. diameter at intervals of Ift., 
| to form a horizontal reinforcement, the weight per foot 
| being about 224]b. Three holes are drilled in the web 
and concrete, and lined with 2in. boiler tubing, one 
about 2ft. from the top, the second and third being about 
a-quarter and three-quarters the length of the pile away. 
These are for handling purposes, and the top one is used 
as a gauge bolt hole. Clean shingle which will not pass 
through a }in. gauge, but through a }in. gauge, is used for 
the concrete to half its volume of sand. The proportions 
used are 200lb. Portland cement to 9 cubic feet of 
| aggregate, which is all sprinkled with water and passed 
| through a special pug mill, after being first mixed by 


“ Simplex,” but much more complicated in its parts. | 


| with a 9}in. by 4in. by 203 1b. rolled steel joist, with | 


hand. A two-ton ram is used for driving, having a fall 
of 6ft. to 8ft., the head of the pile being protected during 
driving by a cast steel cap and a hardwood dolly 3ft. long, 
The illustration shows two bent flat steel bars, these 
being introduced to take any oblique stresses and resist 
.| flexure. 

The Stern pjle is shown in Fig. 14. Here a meta] 
tube is used for driving, having a shoe point connected 
with the tube by four metal bands, the bottom of the 
pile being practically open. During driving a wood core 


Round Rods 


Clinton electrically 
Welded fabric, 


Fig.16. 





| is inserted into the tube, the head of which, encircled by 
|a metal ring, receives the blows of the ram. After 
| driving, the wood core is removed, and concrete is filled 
|in in the usual way, the open base of the shell allowing 
| some to flow through and form a good connection with 
|the surrounding earth. The Johnston pile shown in 
| Fig. 15 consists of four vertical angles connected by iron 
| bands and steel wire diaphragms, the latter being intro- 
| duced to take the shearing stresses. The lower end of 
| the pile is shod with a steel shoe. Those designed for a 
| wharf at Rotherhithe, on the Thames, are 18in. by 12in. 
| and 40ft. to 50ft. long. Fig. 16 shows the patented pile 
| of F, B. Gilbreth, U.S.A. It is octagonal in shape, and 


| 
| 
| 
| 
| 
| 
| 
| 
| 


round iron bars running vertically, tied together with | 


steel joist | 


Fig. Ibu 
| tapered in its length, each of its sides being recessed 
|as shown. This pile is hollow, which reduces its weight. 
| The Gilbreth pile has been used in the foundations of 
the Lattermann Buildings, Brooklyn, which cover a site 
| 100ft. by 129ft., the building being six storeys high. The 
majority of the piles—480 have been used—carry a load 
| of 25 tons each, the piles been arranged in groups of 
| four under walls and piers. The reinforcement consists 
| of crossed #in. rods. Piles are 18ft. long, and 16in. cir- 
| cumscribing diameter at top and 1lin. at the bottom, the 
| corrugations in each of the sides having a radius of 2}in., 
| whose centre is fin. from the flat face. The circular jet- 
| hole is 4in. bore at top and 2in. at bottom, and during 
| 





driving a water-jet was used. A sheet of Clinton elec 
trically-welded fabric 17}ft. long by 62in. wide was used, 
with 3in. by 12in. meshes of No. 8 and No. 10 wires, the 
larger wires running longitudinally. The moulds used 
were 10in. by 2in. spruce, a 2}in. half-round fillet with 
| din. sawn, off the flat face being fixed centrally to each 
| face of the mould. The concrete was mixed in a machine, 
| in the proportions 1:2:4, Atlas Portland cement and 
| lin. broken stone being used. The mould was stripped in 
twenty-four to forty-eight hours, and the pile watered 
| for two weeks, after which time it was considered 
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An ordinary pile-driver with 30ft. 
leads and a ram of 8200 lb. was used. An oak 
jumper was interposed between the pile-head and 
yam 2ft. long, the pile-head being further protected 
by a steel sleeve 8ft. long, with 4in. clearance filled 
with old rubber hose. An experiment was made with 
a in. oak plank placed between the pile-head and ram, 
and after several blows the pile was found to be unin- 
jured. The number of piles driven per day varied from 
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Fig.18. 


yeady for driving. 





seven to eighteen, the water jet being used to assist the 
driving. 

The Chenoweth pile is manufactured by A. C. Che- 
noweth, no forms being used for moulding, as the pile is 
made by machinery. It consists of a sheet of wire mesh 
bent in the form of a spiral, as shown in section, filled 
and surrounded by concrete. The drawing, Fig. 16a, shows 
the construction, this being a novel section combining, 
as it were, the circular bands of Considére with lateral 
stiffness increased by the enclosed spiral. 

Experience has shown that steel embedded in concrete 
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does not rust, and if a bar end is exposed to the atme- 
sphere, it is found that the steel a few inches below the | 
outer surface of the concrete is sound and bright. Even 
if embedded in a rusty state, on examination after a 
short time the steel is found to have regained the bluish | 
tint usual after leaving the rolling mills. This is due to 
a chemical action of the cement, and probably to the 
formation of a protective coating of silicate of iron. Not- | 
withstanding the advantages of concrete piles over all- 
steel piles, inventors are still at work improving steel 





piles. Four recent inventions are shown in Figs. 17, 18, 
, ag ( 


19, and 20. They are all built up of rolled-steel sections, 
which are bolted or riveted together after being driven. 
These figures need no explanation. 

We are indebted to the “ Proceedings ” of the various 
engineering institutions and the engineering papers in 
preparing this article. 








ELECTRO-METALLURGY IN 1905. 
No. I. 

THE issues of THE ENGINEER for February 10th and 
17th, 1905, contained an article dealing with the progress 
of the various branches of electro-metallurgy during 1904. 
The present article carries out a similar survey of progress 
in these industries during 1905. It is intended to supple- 
ment the earlier articles, and to bring the information 
contained in them up to date. The chief progress of 1905 
has been recorded in connection with the various pro- 
cesses for iron and steel production. In the United 
Kingdom nothing, so far, has yet been done, but in all the 
other industrial countries of Europe the electric produc- 
tion of iron and steel upon a commercial scale is now an 
accomplished fact, and America and Canada are about to 
give the new processes trial upon a large scale of opera- 
tions. The opinion expressed over two and a-half years 
ago”, that these new processes would prove valuable for 
the production of special brands of steel, has been en- | 
dorsed since by ma:1y authorities, and it is noticeable that | 
this is the direction in which most of the inventors and | 
patentees of electric steel and iron processes are now | 
working. 

The aluminium industry is practically stationary, so far 
as figures for the production are to be relied on, but the 
financial ‘position of the producing companies is im- 
proving, and important developments are now in progress | 
both in this country and on the Continent. The calcium | 
carbide and acetylene industries are only slowly develop- | 
ing; but although the early expectations have not been 
realised, these two industries are now resting on a healthy 
and sound basis, and no check to their further progress 
is to be expected. The copper refining industry continues 
to expand in America, and in that country the refining 
plant has been enlarged in many works, until the aggre- 
gate capacity is nearly equal to the output of raw copper 
by the mines, 

When ‘one compares the position of the refining in- 
dustry in Europe with this extraordinary development 
across the Atlantic, one has a practical illustration of the 
benefit of closeness to the supplies of raw material. The 
details of the position in these and in other electro- 
metallurgical industries are given in alphabetical order in 
this article. In the second article the remaining indus- 
tries will be dealt with in a similar manner. 

Aluminium.—No trustworthy figures are available for 
the production of aluminium during 1904. As regards the 
production in 1908, the United States Geological Survey 
Department has published the following totals :—United 
States, 3402 tons ; Switzerland, 2500 tons; France, 1700 tons; 
U nited Kingdom, 650 tons. Aggregate production in 
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| 1903, 8250 tons. Since all the aluminium producing 
companies, including the Pittsburg Reduction Company, 
have refused to publish any figures for their production 
since 1902, these totals have only the value of estimates, 
and must be treated accordingly. Although the demand 
for aluminium is undoubtedly slowly increasing, it is pro- 
bable that the production since 1902 has not shown 
| similar expansion, for stocks of the metal had accumulated 
in the makers’ hands, and these had to be disposed of 
| before the annual output could show any upward move- 
ment. A.S. Betts, an American metallurgist, has patented 
a process by which aluminium can be extracted 
from alloys with iron and other metals, or from 
impure aluminium carbide or silicide. The aluminium- 
bearing material is placed in the fused state at the bottom 
of the cell; above this is placed the electrolyte—fused 
eryolite containing alumina—and floating on top of all 
}comes a layer of fused pure aluminium. These three 
components of the bath keep their respective positions, 
owing to their varying specitic gravity. On passing a 
current through this cell, using the alloy or carbide as 
anode and pure aluminium as cathode, the aluminium of 
the former is obtained at the cathode in a pure state. 
This process, if successful on an industrial scale, may 
cheapen the production of aluminium, and thus widen its 
sphere of usefulness in the arts and industries. The average 
price of the metal—99°75 per cent.—in 1000 Ib. lots during 
1904 was 33 cents per pound in the United States, and the 
average selling price of the whole United States production 
in 1903 was 805 cents per pound. The December price 
for ingot metal in this country was 16°0d. per pound. As 
regards individual companies and works, the British 
Aluminium Company appears at last to have emerged 
from the financial troubles that have for many years 
| beset it, and at the last annual meeting of this company, 
held in April, 1905, a net profit of £55,411 was recorded. 
The whole of the available power at Foyers was stated to 
be employed for aluminium manufacture, and the develop- 
| ment of the second water-power scheme on Loch Leven 
was being pushed forward as quickly as possible. The 
report of the Neuhausen Company was equally satisfac- 
tory, a net profit of 2,012,587f. being reported and a 
dividend of 18 per cent. being declared. 

This co npany, during the year, has been engaged in 
the raising of fresh capital, in order to develop new water- 
power centres on the Rhone and on the Navizance, and 
also for the purpose of working the Heroult steel process 
at some of the centres already developed. 
| At Lend Gastein, one of these centres, 4000 horse-power 
|is available, and cele-carbide has for some time been 

manufactured there in addition to aluminium. As regards 
| the Pittsburg Reducing Company, there is nothing new to 
report. Production in France during 1904 has been 
hampered by strikes, and the works at La Praz have been 
closed for part of the year. This curtailment in the 
ordinary production has sent up the price of aluminium 
in Europe to the comparatively high figure of £200 per 
ton. The Italian works referred to in the previous 
article are not, to our knowledge, yet producing alu- 
minium, and there is nothing new to report concerning 


| the uses of the metal. 


Bullion refining.— There is nothing new to report con- 
cerning this industry. Easterbrooks read a valuable 
reference paper upon the electrolytic methods of parting 
silver bullion at the September meeting cf the American 
Electro-chemical Society, and described the Moebius, 
Balbach, and Wohlwill methods of parting. 

Calcium carbide.—The latest estimate for the produc- 
tion of calcium carbide gives the total as 86,000 tons in 
1904, whereas the producing capacity of the sixty-eight 
factories engaged in the industry, according to Marmier, 
is 200,000 tons. That the industry in some countries is 
still in an unsatisfactory position is proved by the report 
of the working of the Bosnische Elektricitiits Gesellschaft at 
Jaice, which showed aloss of £6705 in 1904. This company 
produces chiefly calcium carbide. The consumption and 
production for the various countries in 1904 was given by 
Marmier as follows :—- 





Production. | Consumption. 

‘ons. Tons. 

Germany 12,000 18,000 
France .. rp 18,000 14,000 
United States and Canada... 18,000 16,000 
Italy 20,000 17,000 
Spain 5,500 5,500 
England .. a a 1,250 3,500 
Sweden and Norway 11,000 1,500 
85.750 75,500 


The production for Switzerland is not separately stated 
by Marmier, but is possibly included in the total for 
Germany. According to this authority an increase of 
between 20 and 25 per cent. in production and consump- 
tion was expected during 1905. 

The number of factories engaged in the industry are 
stated by Marmier to be:—Germany and Switzerland, 
17; France, 14—Skinner, the U.S.A. Consul at Marseilles, 
gives only 11 for France; United States and Canada, 11; 
Austria, 8; Norway and Sweden, 8; Italy, 6, Spain, 2; 
United Kingdom, 1—the correct number is 2; Argentina, 
1; total, 68. 

The wholesale price of carbide in France in 1904, 
according to Skinner, was’ just under £8 6s. 8d. per ton, 
and the retail price was £14 1s. per ton. The present 
retail quotation in the London area is from 15s. to 16s. per 
ewt. The carbide factory at Ingleton, Lancashire, was 
burned down in 1904, and has not been rebuilt. Carbide 
is now only produced in the United Kingdom at two 
small factories in Ireland situated at Collooney and 
Askeaton. The bulk of that used in England is im- 
ported from Italy, Norway, and Sweden. As regards 
utilisation, the applications of acetylene to domestic light- 
ing are slowly extending, and the most rapid progress is 
occurring in other directions. Thus, the difficulties 
attending the usé of:acetylene for cmnibuses and motor 
cars have been overcome by the introduction of new 
forms of lamps and -generating apparatus—Ross and 
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Lewis lamps, and the applications of dissolved acetylene 





—acetylene absorbed by acetone—are also helping. to 
solve the problem presented by the utilisation of calcium 
carbide and acetylene for car and omnibus illumination. 
Acetylene is also coming to the front as a substitute 
for coal gas, or for hydrogen in blow-pipe work, and tem- 
peratures rivalling those of the electric are can be 
attained by use of the oxy-acetylene flame. By use of 
the Fouché blow-pipe with this mixture steel and ircn 
tubes and sheets can be welded with perfect ease, and 
this method of welding metals is expected to have a great 
future. The article in THE EneiveerR of September 29th 
may also be referred to. 

Carborundum.—The carborundum manufacture at 
Niagara Falls is now ten years old, the factory having 
commenced work in October, 1895. The following figures 
show the progress in output during. the ten years ending 
1904 :— : 





Ib. ¢ 
1895 226,000 .~| > - 1900 *.7 
1896 1,207,000 | 1961 © 
1897 1,256,000 +|-. 1902 
1898 1,447,000 . |. 1903 759, 
1899 1,741,245 -| 1904 7,060,380 


The price cf carborundum now lies between 8 and 
10 cents per lb. The German patents granted to Acheson 
for this manufacture have been declared invalid, and a 
large works is about to be erected at Rheinfelden to meet 
the demand for carborundum in Europe. Another aiti- 
ficial substitute for emery has also appeared in the field 
of competition, this being an electric furnace product 
named “ alundum,” obtained by heating bauxite to a high 
temperature. The competition from this and from the 
by-product of fused alumina, obtained inthe Goldschmidt 
“thermit ” process of welding, will probably considerably 


curtail the demand for American carborundum in 
Europe. The original product, “ carborundum,” is, how- 


ever, believed to be superior in grinding and abrasive 
properties to any of its later rivals. 

Copper.—The electrolytic copper refining industry con- 
tinues to expand in America, and the output of the 
refineries across the Atlantic is stated by a writer in the 
electro-chemical industry to have doubled within the last 
six years. The Laritan Copper Works have been again 
enlarged, and will shortly be producing at the rate of 
130,000 tons per annum ; while the works of the Ameri- 
can Smelting and Refining Company and of the Turner 
Refining Company have been extended to a capacity each 
of 54,000 tons per year. The Nicholls Chemical Com- 
pany has also a plant capable of producing 90,000 tons 
of refined copper per annum. If these figures—from 
American sources—are correct, the present capacity of 
the American copper refineries is considerably over 
328,000 tons per annum. As the American production of 
raw copper in 1904 was only 334,000 tons, the electrolytic 
refining capacity of the American works has nearly over- 
taken the production of raw copper, and one must assume 
that American mine owners have decided to treat the 
whole of the copper production of that country by the 
electrolytic process. The price of copper has increased 
from an average of £583 in 1904 to over £80 in 1905, but 
this upward tendency in price does not continue. Interest- 
ing details of the refinery of J. Nicoleeff in Mcscow have 
been published during 1904. This refinery is only of 
small capacity—500 tons per year—and it produces other 
metals and alloys in addition to refined copper. 

The refining industry in Germany, France, and England 
is practically stationary. As regards the electric-furnace 
methods of extracting copper from its ores, there is 
nothing new to report. New methods of electro-deposit- 
ing copper have, however, attracted some attention during 
1905, and Cowper Coles has described the application of 
his centrifugal process to the production of copper wire. 
A method of modelling electrical fittings and similar 
articles in clay, and then coating them with copper by 
electro deposition, has been patented and worked upon an 
industrial scale, and this process, known as the “ Kup- 
ron ”’ process, is expected to undergo ccnsiderable develop- 
ment. The cost of metal articles produced in this way is 


| stated to be only one-half that of the ordinary method of 
| manufacture. 








THE ORGANISATION OF AN ENGINEERING 
WORKS. 
By W. 0. Horsnau.t, A.M.I. Mech. E., A.M.1E.E, 


Haviné fully described the organisation of the drawing: 
office—TuE EnGInEER, December Ist and December 8th, 
1905—it will be useful to consider the effect of this 
system in the shops, and to describe the shop organisa: 
tion in conjunction with it for obtaining accurate prime 
costs, and for turning out the work in the cheapest and 
most efficient manner. One important advantage of the 
drawing-oftice system already referred to is that each 
order, whether for stock or for a customer, has a com- 
plete set of instructions to itself. This does not mean 
that a new set of drawings is issued with every order, 
but simply that a list of parts referring to each drawing, 
tracing, or sketch required is sent out in every case. 
Also that no drawing is referred to unless every detail of 
it is correct; that is to say, no sketches showing altera- 
tions with references to drawings for other dimensions 
should be allowed. Great stress is laid upon this point, 
as unless the above rules be rigidly enforced, mistakes 
will frequently occur. No system which allows altera- 
tions to standard drawings or lists of parts with the con- 
sequent cross references to particular machines can ever 
be permanently satisfactory; the instructions for each 
order or batch of machines must be complete in itself. 
In these days, when machines are turned out in batches 
of fifty or a hundred, the extra work involved is negli- 
gible, and small improvements can be made from time to 
time without having to alter a number of sets of standard 
drawings and instructions. 

The pattern store.—It will be remembered, in connec- 
tion with the drawing-office organisation, that patterns 
are numbered consecutively, these numbers forming a 
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convenient means of identification and reference; but it 
is impossible to store them in consecutive order on 
account of the great variation in size. The best method 
of storage is in racks under their descriptions, such as 


pulleys, bearings, bed-plates, &c., these descriptions being | 


similar to the headings adopted in the drawing-oftice card 
index. A duplicate of the latter should be kept by the 
foreman patternmaker, the cards being issued to him 
by the drawing-oflice as new pattern numbers are taken. 
The warehouse.—A separate room or building, entirely 
shut off from the workshops, so as to be free from dust, 
should be reserved for completed machines and for 
finished parts for which there is a direct sale for cus- 
tomers. A packing-room should adjoin the warehouse, 
provided with a saw bench and a small stock of timber. 


| 


| 
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Stores.—The most important points in connection with | 


this department are as follows:—(1) Each different kind 
of material should be kept in a separate bin or rack 


having a reference number clearly marked on the front of | 


it. (2) Material will only be issued on receipt of a job 


card signed by the foreman, or a note signed by the ware- | 


houseman ; 
stated, and the card or note must be given up to the 
storekeeper. (3) A stores ledger having an account of 
each kind of material must be kept and posted up each 


in either case an order number must be | 


day from the job cards and notes above mentioned. Each | 


ledger account will show deliveries on one side and with- 
drawals on the other, and will be marked at the top with 
the minimum stock which must be maintained, and the 
quantity to be. ordered when this minimum has been 
reached. Also the rate at which the mater.al will be 
charged up to the various jobs should be clearly stated, 
this rate being about 5 per cent. in excess of the actual 
cost. (4) Bins or stalls must be reserved for all orders in 
progress through the shops. (5) All material coming 
into the stores which is too large to be at once removed 
to its respective bin or rack should be marked with the 
supplier’s order number, and in the case of material for 
manufacturing orders the latter number should also 
appear. For large castings and forgings these numbers 
can be painted on. 

The tool-room.—A tool-room where all tools are stored 
and dressed is now universally admitted to be necessary, 
even in a small undertaking. Jigs of all kinds and shop 
drawings should also be kept in this department, and 
should be served out tothe men in return for signed cards. 
making each man responsible for the return of the tool or 
drawing he has taken out. The card system for this purpose 
is much to be preferred to the method by which the 
workman deposits a numbered brass check in return for a 
tool, the checks being very liable to displacement, thus 
leading to disputes, whereas a man cannot repudiate his 
own signature on a card. 

The working of the system.—We will now trace an 
order through the various departments :—All customers’ 
orders will be checked by the estimate department, which 
will send instructions to the warehouseman in cases 
where the goods can be dispatched from stock without 
alterations. In all other instances the orders will be 
sent to the drawing-office, as already described. This 
department will issue four or five copies of the list of 
parts, giving a complete inventory of the parts, drawings, 
patterns, material, &c., which are required. One copy 
will be sent to the storekeeper, who will immediately 


reserve a bin for this order, and will prepare the material, | 


as far as can be done, until the receipt of the job cards, 
lengths of bar being cut off if required, and so forth. 
Copies of orders for material from other departments of 
the works or from outside sources will be sent to the 
storekeeper, who will see that deliveries are duly made. 
Another copy of the list of parts will be handed to the 
piecework superintendent, who will make out the jo 
cards. Each job card will be folded down the middle 
and perforated, one side being reserved for labour, the 
other for material. 

The labour card will contain the following particulars :— 
On the front, at the top of the card :— 


Machine rate es 
and columns for: Description of job time on, time off, 
hours, rate, day money, bonus, price. 

On the back will be :— 

Drawing No 
Jigs required 
Tools required 
Description of process, if necessary. 
The material card will contain, at the top: — 
Order No. ..0<c.05s 
Ref. No... ahi 
Job NO, 20.0.5, pions 
GEOG GE WOTKERAA >. .5.000050605-000cc000se0es 
Cheek No. ........ 
And columns for: Date, description, weight or quantity, 
rate, cost, £ s. d. A space for the foreman’s signature 
should be arranged on both labour and material cards. 

The description of these cards look somewhat compli- 
cated on paper, but in actual practice they are simple 
enough, and it may be stated here that with any prime 
cost system all the work represented on the above 
cards has to be done in some form or other, and it is 
more easily performed by a piecework clerk in an office 
than by the foremen and storekeeper amidst the rush of 
their legitimate work. 

The complete cards will be sent to the storekeeper, who 
will issue them to the foremen as soon as the material 
has been prepared or delivered. The foremen will issue 
the cards te the men, after having drawn the material 
from the stores, and the tools and drawings from the 
tool-room. For this purpose each foreman should have 
sufficient closed in space under lock and key where he 
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will go straight off one job on to another without any 
delay. The time on or oft each job is best taken by 
means of a suitable time recorder placed in each shop; 
the men can thus record their own time without any 
possibility of dispute. 

When a job is completed the card should be signed by 
the foreman and placed in a post-box provided for this 
purpose, these boxes being cleared at frequent intervals 
by the job clerk. The bonuses on the labour cards can 
then be transferred to the wages book. The total hours 
should be compared with the figures given by the men’s 
time-sheets, the difference being the time lost which 
cannot be charged to a manufacturing order number ; 
the total of these differences week by week form an 
effective check on the efficiency of the foremen. The 
labour cards are now available for prime costing pur- 
poses, and the figures can be transferred to the job 
ledgers. 

The material cards are posted each day into the stores 
ledger, these cards then being available for prime costing, 
and the figures can be transferred to the job ledgers. 
On the labour cards will be noticed a heading “ Machine 
Rate.” The working cost of each machine should be 
filled in here; the cost will be based on interest on first 
cost at 5 per cent.; depreciation and repairs at 10 per 
cent. power, labour—if any—oil, lighting, &c.; and the 
totals charged in this way to the manufacturing orders 
will be finally credited to shop establishment charges. 
The machine tool cards should be of a different colour 
from those used for fitters and erectors, otherwise the 
| machine rate may be overlooked. 

It is hardly necessary. to follow the prime costing 
beyond this point, as the subsequent arrangement of the 
| accounts is better dealt with by an accountant, who can 
| easily arrange his books to give the total labour and 
material on each order at any time, as well as detail costs, 
as far as may be desired. 

One or two advantages of this system may be set 
forth :—(1) The foremen- have no writing to do whatever, 
and all the work ahead of them is clearly shown by the 
job cards in their possession. (2) The storekeeper has 
no immediate records to make when serving out material. 
(3) The prime cost can be detailed or not to any extent 
which may be desired, as each operation can have a 
separate job number, or groups of operations can have 
the same job number. 

A number of standing orders will be required for labour 
and material, which cannot be allocated to any par- 
ticular manufacturing order, such as power, shop cranes, 
lighting, &c., and each foreman, as well as the store- 
keeper, should be provided with a list of these orders. 

The total cost under such orders during a financial 
period should be taken out as a percentage of the labour 
charged tomanufacturing orders during the same interval. 
This figure is necessary for estimating purposes, and 
useful as showing the efficiency of the whole under- 
taking. 

The above description is not intended to give every 
little detail of works organisation, but only a flexible 
system of shop instructions which can be applied to a 
great variety of work, and which will give accurate prime 
costs without unduly increasing the clerical staff. It 
may be useful to state that the system has been satisfac- 
torily in use for some time in a large electrical engineer- 
ing works. 





can lay out his work in advance. In this manner the men , 


LINKS IN THE HISTORY OF THE 
LOCOMOTIVE. 


ALTHouGH three-quarters of a century have elapsed 
since the opening of the Liverpool and Manchester Rail- 
way, and an additional year since the epoch-making 
trials at Rainhill, near Liverpool, which decided the fate 
of the locomotive engine as a means of traction, yet any 
echo of those memorable events still arouses interest. 

It is to be regretted that no official particulars of the 
whole trial were published, as it would have saved much 
paper and ink subsequently, so conflicting have been the 
statements made as to the competing engines. With the 
Rocket and Sans Pareil we shall not deal, as their history 
is now fairly well established, as a reference to our pages 
will show. But about the remaining engine—the Novelty 
of Braithwaite and Ericsson—considerable ignorance 
still exists, as was evinced by the comments in the 
Press when, about two years ago, it was announced that 
this locomotive had just been discovered at Rainhill. 
This statement was deservedly received with incredulity, 
but had, nevertheless, just that slight basis of truth 
which every mis-statement appears to possess. 

The facts are briefly these :—A gentleman who was 
making a pilgrimage at that time to Rainhill heard that 
in a neighbouring works an ancient locomotive was 
preserved. The works proved to be those of the Rainhill 
Gas and Water Company, which had originally been laid 
down for bottle-making, but had been taken over about 
1838 or 1840 by John Melling, locomotive engineer to the 
Liverpool and Manchester Railway. This Melling, in 
1837, patented a valve gear without excentrics, and it 
is said to be he who, in 1888, first introduced the practice of 
giving lap to the slide valves of the locomotives under his 
care, thereby effecting great economy in fuel. In _ his 
son’s time the works started making coal gas and pump- 
ing water from a well on the premises to supply the 
neighbourhood; subsequently to the death of the latter, 
the works had been developed on these lines entirely. 

There were plenty of evidences about of old-world engi- 
neering, and among other objects there were the remains 
of a locomotive, but it was certainly of much later date 
than 1829. There were, however, two cylinders with 
their parts, formerly much treasured by the Mellings. 
The tradition that they had formed part of one of the 
engines which competed at Rainhill had been handed 
down by workmen who had served under the old firm, one 
or two of whom are still alive. One of the cylinders 
admittedly had been much altered, and is still doing duty 
in a winch; the other had at one time been used to drive 
a lathe, but was said to be in the original state. This 
cylinder stands on a pedestal which shows that it had 
been used in the vertical position, and has return con- 
necting-rods descending to a crank shaft beneath, while 
the valve has been similarly driven. This general 
arrangement coincides with that of the Novelty. 
Closer examination showed that the diameter and stroke 
were also in agreement, while the piston and machine 
details are in accordance with Braithwaite’s practice, as 
evidenced by existing drawings still in the possession of 
his family. 

This cylinder and parts—see Fig. 3—have been gene- 
rously presented to the nation by the Rainhill Gas and 

| Water Company, and are now to be seen in the South 
Kensington Museum. 

The question at once arises as to how the cylinders 

came to be at Rainhill, and it may, perhaps, be best to 
{follow the history of the Novelty so far as it can be 
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pieced together from contemporary accounts and private 
sources. 


John Braithwaite succeeded in 1828 to the sole control | slight defect in the blowing machine and an insufficient | 
His manu- | supply of water and coke, and its trial with a load | 
factory—as shown by the rate books of St. Pancras | was deferred.‘ On the, second day—October 7th—the | 
“Novelty drew 11 tons 5 ewt. at 20 miles per hour, the | 


of his father’s general engineering business. 


parish of 1822—was situated in closé proximity to his house 
at No. 1, Bath-place, New-road. 
it was only a.few hundred yards from the field in which, 
in 1808, Trevithick exhibited his locomotive—see our issue 
of December. 18th, 1903,- page 589—and destined 
subsequently to be the terminus of a great railway. In 
1827 John Ericsson became associated with him as junior 
partnér, ‘and by 1829 they had constructed the first steam 
fire engine. Though its value was widely demonstrated, 


the prejudice against the employment of such apparatus | 
The | 


was not overcome .till twenty years subsequently. 
experience thus gained, however, was not wasted, for the 


It is worthy of note that | 


be P : p % 
| 31°9 miles per hour—running the mile and three-quarters 


| at 28 miles per hour. A delay then ensued, caused by a 


smoke consumption being perfect. Operations suspended 
|in the afternoon, owing to rails being clogged with mud, 
&e.” On the third day—October 8th—some revision in the 


| rules was enforced. Each engine was to be timed as to | 
interval between furnace being kindled and steam pres- | 


sure reaching 50 lb. per squareinch. The Novelty appears 
to have been under repair this day. On the fourth day— 


October 9th—the owners protested against the newly- | 


revised conditions, and the Novelty did not run. _ 
On the fifth day—Saturday, October 10th—which was 
'the official’ trial, the owners gave in; “the Novelty 
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Fig. 2—*WILLIAM THE FOURTH” LOCOMOTIVE 


Novelty followed closely on its lines, and hence derived 
that elegance and extreme lightness in weight which 
gained it extravagant encomiums from the Press of the 
period. This also explains how it was that the engine 
was built in such a remarkably short time. In Ericsson’s 
own words,! “the Novelty was planned and built ready for 
transportation to Liverpool in seven weeks. The necessity 
for haste was due to the fact that but for letters received 
from a friend in that town—i.e., Liverpool—at the end of 
July, 1829, informing me that a steam race was expected, 
the Novelty would never have been constructed.” 

The framing was of oak with a platform protected by a 
handrail. The axle-boxes and springs were tied together on 
either side by an iron bar, one end of which was connected 
to the frame by links. The cylinders were 6in. diameter 
by 12in. stroke, acting by means of bell-cranks and hori- 
zontal connecting-rods on a crankshaft carrying the 
driving wheels. While recognising the necessity for 
springs, Ericsson points out in a MS. left behind by him? 
that he did not overlook the fact as did Stephenson and 
Hackworth, that unless the power be applied in a hori- 
zontal direction their value is very small. Hence, given 
a vertical cylinder, the peculiar arrangement of bell-cranks. 
The wheels were 50in. diameter, so that the tractive power 
per pound of mean steam pressure was only 8°6. These 
wheels were of the suspension type patented by Theodore 
Jones in 1826, No. 5415. 

The boiler, which had been patented by Ericsson in 
1829, No. 5763, consisted of a “ conical fire-box or furnace 
within a vertical shell to which was attached a horizontal 
drum 138in. diameter by 10ft. long; the flue, made of 
copper, was a descending one leading out of the furnace 
and returning three times, with the exit at the extreme 
end of the horizonial part of the boiler. Several boilers 
on this plan all proved very satisfactory.” This flue 
tapered from 4in. at the fire-box end to 3in. at the 
chimney. 

“The Novelty was provided with a blowing machine 
operated by a short lever attached to an extension of the 
axle of one of the bell-cranks. The air was forced into 
a close ashpit, the fuel—coke—being supplied from the 
top by means of a hopper having two slide valves. The 
bottom of the ashpit, as well as the grate, moved on 
hinges, in order to admit of cleaning.” The grate area 
was about 1} square feet, the heating surface of the fire- 
box 9} square feet, and that of the boiler about 33 square 
feet. The steam pressure was limited by the conditions 
of the competition to 50 1b. by a spring loaded valve. 

Feed water was carried in a tank slung beneath the 
boiler, and supplied thereto by a force pump; the coke 
was carried in baskets on the platform. Hence the 
Novelty differed from its competitors in being a tender | 
locomotive—the first of a useful race—and allowance was 
eventually made for this in the trials. The weight in work- 
ing order was 8tons lewt. The engraving—Fig. 1, 
page 82—illustrating a model lately added to the col- 
a at South Kensington, shows the construction very 
clearly. 

The engine was taken to Liverpool by the Grand 
Junction Canal, without, of course, ever having been 
tried on a railway, and slight alterations to the gauge of 
the wheels were necessary. The first few days of the 
tests were occupied in trying the engines. On the first 
day of the trials—Tuesday, October 6th,’ 1829—after 
the Rocket had been tried, the Novelty started off 
without a load, and did one mile in 1 min. 53 sec.—i.c., 
og Examples of Steam, Air, and Gas Engines,”1878, appendix, 
: fear Life of John Ericsson,” 1890, page 58. 

Pr io wheels were soméwhat extensively used ;. they were an almost 
Mr e anticipation of 
oir, BE. A. Cowper in 1868, 
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the modern cycle wheel usually ctedited to | 





appeared, got up steam in 55 min. and started with a load 


of 10 tons 14 ewt., but at the end of its first trip of 1} | 


miles a small pipe gave way.” This was the feed-pipe, 
which burst owing to the cock being accidentally shut 
while working. “No forge was at hand, and a message 
had to be sent to Prescot—two miles off—to procure what 
was necessary for repairs. It was three o'clock when the 
Novelty was again fit to run, and her performance was 
not deemed competitive. She drew a total weight of 
10 tons 6 ewt. 1 qr., inclusive of her own weight. I 
rode on the engine and carefully timed her performance. 
She went her first distance at 174 miles per hour, and 
then discarded the load for a wagon full of forty-five 
passengers, which she whirled along at upwards of 30 
miles per hour.” 

On the sixth day—October 14th—she was again tried 
officially, and ran two trips, when the water sank below 
the level of the furnace + ai causing it to give way at the 
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Fig. 3-REPUTED CYLINDERS OF THE “NOVELTY” 
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trials I used the Novelty as an experimental engine to 
test the efficiency of exhaust draught and independent 
power for operating the blowing machine, &c. &c.” 

On December 17th Ericsson writes :—‘ We have been 
at work steadily the whole day, and everything has gone 
extremely well. We went at various speeds 
during the day, sometimes with and sometimes without 
passengers, and the steam was kept up in wonderful 
| style. The engine did not exceed 260 strokes per mitiute 
—not quite 40 miles per hour, and I am confident. that if 
I dare trust the force pump at such a rate I could have 
done one mile in one minute.”? 
| -On December 21st it drew 35 tons at 12 miles per hour, 
and early next January it is reported as having worked 
| for 6} hours. 

The desire to use the engine in this experimental 
manner may have been the reason why the partners 
refused the offer of the directors of the Liverpool and 
Manchester Railway to purchase it. That the latter 
shared the general opinion that the defects were due 
rather to misfortune than to design is evidenced by the 
| fact that they entrusted the makers with an order for 
| two engines which were to carry 40 tons to Manchester 
| in two hours with a consumption of }1b. of coke per ton 
| per mile—z.e., about half the consumption of the com- 
| pany’s engines at that’ time—the price to be £1000 each, 


and the date-of delivery July 1st, 1830. These engines, 

|named William the Fourth and Queen Adelaide, had 
cylinders 12in. diameter by 14in. stroke. Ericsson himself 
confesses*:—“I_ . designed ‘another form of loco- 
motive engine of very elegant appearance, two of which 
| were built by Braithwaite, intending to astonish the 
| world’ at the opening of the Liverpool and Manchester 
| Railway. They proved utter failures from want of 
| stéam ; my opponents’ outery against a close ashpit 
| having induced me to abandon the blowing machine and 
resort to exhaust draught produced by a small fan wheel 
| turning within a magnificent polished copper vase placed 
on the top_of the boiler—very classical, but miserably 
inefficient.” 

These engines were not ready till September 22nd—z.e., 
| after the formal opening ‘of the line; they were found 
| unequal to their task, and were withdrawn by the makers. 
| A side view of one of these engines is given, Fig. 2. 
| We next hear of the Novelty in 1833, when new 

cylinders and boiler tubes were put in by Mr. Robert 

| Daglish; of the well-known St. Helens Foundry, as 
appears from their ledger, which is still: preserved. The 
work was apparently done to the order of John Melling, 
of Rainhill, to whom the old cylinders were sent; this 
circumstance also helps to establish the authenticity of 
the relic now at South Kensington. 

The last mention of the Novelty that we find is during the 
construction of the North Union Railway, which extended 
from Parkside, on the Liverpool and Manchester Railway 
to Preston. Of this line C. B. Vignoles was the engineer, 
and in his diary for May: 30th, 1838, the day before the 
formal opening of the line, we find the following entry *: 
— This day, for the first time, I went with a locomotive 
on the rails just laid over the new Ribble Viaduct. The 
engine used was the Novelty, which was conducted by 
my son Hutton, who also regulated the steam; proud 
exploit for a boy of. fourteen.” 

This may possibly explain the origin of the statement 
that the engine wa& sold to the Preston and Longridge 
Railway; as this line was not opened until May Ist, 
1840, and was not worked by a locomotive until 1848, it 
is manifestly wrong. 

Another authority says it was used on the St. Helens 
|} and Runcorn Gap Railway, but this also was for long a 
| horse-worked line, so that the statement can hardly 
| be correct. It seems most probable that the engine was 
| scrapped along with others of the North Union Railway 
| Company’s locomotive stock, when that company amal- 
| gamated with others in 1846 under the name of the 
| London and North-Western Railway. 











CANALS: ANCIENT AND MODERN. 
No. IL.* 

France early exercised her ingenuity and activity in 
the construction. of canals for inland navigation. The 
canal of Briares was begun under Henry IV., and finished 
in the reign of Louis XIII. It opens a communication 
| between the Loire and the Seine, and then between 
| Paris and the western provinces. Commencing at the 
| Loire near Briares, it passes to Montarges, joins the 
| canal of Orleans, which was begun in 1675, and falls into 
| the Seine near Fontainbleau. 

The canal of Picardy connects the river Somme with 
the Oise. The most considerable work of this kind is 
the canal of Languedoe, called the canal of the two seas, 
which forms a junction between the Ocean and the 
Mediterranean. It was first projected under Francis L., 
but began in 1666, and finished in 1681, under Louis 
XIV., during the ministry of Collert, and by the skill of 
Riquet, the engineer. It established a ready communi- 





| cation between the two fertile provinces of Guienne 


joint between the fire-box and the fire-tube. To get at | 
the damaged part it was necessary to break two of the | 
joints of the boiler. Ericsson, thinking possibly that the 
repairs could not be executed in a reasonable time, in the 
absence of Braithwaite, withdrew the engine from the 
competition. In this he afterwards acknowledged that he 
was too hasty,® for not only had the engine made a 
powerful impression on the public mind, but also on the 
minds of the engineers and scientific men present. 

The engine was sent to Liverpool to the yard of 
Messrs. Faweett—well-known engineers—where it under- 
went considerable alterations; a better steam connection 


was made fiom the horizontal drum to the steam space, | 


and a geparate cylinder applied to work the blowing 
machine, or, in Ericsson’s words :—“ After the Rainhill 





~ 4 “Life of C B. Vignoles,” by his son, 1889, p. 126. 


“ § Church—ibid., page 58. 





and Languedoe, and extends from Cattees, in the bay of 
Languedoc, to the. Garonne. In some places it is con- 
veyed by aqueducts over bridges, under which other rivers 
pursue their course. Near the town of Beziers it was 
conveyed under a mountain by a tunnel—then thought 
extraordinary—720ft. in length, and lined ‘vith freestone. 
Its breadth is 144ft., including towing-paths; its depth 
6ft., and its length about 180 miles. -The expense of its 
construction was about £540,000, defrayed partly by the 
king and partly by the province of Languedoc. 

On the reduction of the army and navy in 1782, after 
| the conclusion of the American war, the disbanded 
soldiers and sailors were employed in the construction of 
|three navigable canals—viz., one called the canal of 








7 ‘Vignoles’ Life,” page 135. 


8 Bourne—idid. 
9 “Vignoles’ Life,” page 149, 


8 Bourne—ibid., page cxxvi. 
* No. I. appeared January 19th. 
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Dehune, extending from Chalon-sur-Saéne to the town 
of Dijon, on the Loire, through an interval of 60 miles, 
and forming a junction with the Sadne and the Rhone; a 
second, called the canal of Burgundy, reaching from St. 
Jeane-de-l’Aune to the village of Roch through a space 
of 150 miles, and opening a communication between the 
Sadéne, the Rhine, the Yonne, and the Seine; and a third, 
called the cana! of Neuf-Brissac, which commences at the 
village of St. Symphoriex on the Sadne, and passing the 
city of Besancon, is continued below Strasburgh, forming 
a junction of the Saéne with the Rhone, and of the Ill 
with the Rhine. 

British canals—That the navigation of our rivers, by 
ships or smaller vessels, has long been an object of con- 
siderable importance, will appear from Magna Charta, 
which has made a special provision in the twenty-third 
chapter for the putting down of weirs and other obstruc- 
tions in the rivers of England; and from the Statute 25, 
Edw. IIL. ce. 4, which sets forth, that “whereas the 
common passages of boats and ships in the great rivers 
of England be oftentimes annoyed by inhansing gores, 
weres, stakes, &c., in great damage of the a: it is 
established, the same shall be cut and utterly pulled 
down, without being renewed, and that writs be sent to 
the sheriff to do execution.” 

After two other unsuccessful attempts by statutes in 
the succeeding reigns to prevent the free navigation of 
the rivers from being obstructed by individuals intent 
upon fishing, embanking land, or building mills, bridges, 
or making fords, the Statute of 4 of Henry I, c. 12, 


appointed special commissioners for carrying the above | 


statutes into effect, whose powers were continued 
and enforced by two other Acts, prior to the 23rd 
Henry VIIL., c. 5, which being entitled, “The Bill of 


Sewers with a proviso,” appointed a general commission | 
of sewers, with large powers that are still in force and | 
acted upon, for making laws and ordinances, and com- | 
pelling obedience thereto, for the “ removing and prevent- | 
ing of impediments and annoyances on rivers, streams, | 
and floods, whereby the passage of ships and boats might | 


be letted or interrupted.” And -by the statute of 


Edward VI., c. 8, the last-mentioned and former statutes | 


were confirmed and made perpetual. During the above 


period several other statutes were also made for remov- | 


ing obstructions in particular rivers. 

The general laws of the land proving so very ineffectual 
for protecting internal navigation from the encroach- 
ments of individuals and the effects of neglect, this pro- 
bably suggested the propriety of those particular grants 
or statutes which we find enabling corporations, and in 


some instances individuals, to take particular rivers under | 
their charge, and to receive tolls or dues from the vessels | 


navigating within their particular district. 


In process of time, as population increased and the 


advantage of water carriage became more apparent, 
further grants and Acts of Parliament were made, 
authorising companies or individuals to extend the 
navigation on certain rivers into the country, generally to 
reach some city or great town; these Acts generally 
enable the parties to deepen, and in some instances to 
straighten, the course of their rivers, to embank them 
where too wide, to erect jetties and sluices, and, in later 
times, to erect. pound-locks, for gaining the ascent to the 
different mill dams upon the river. But the constant 
tendency of rivers, especially rapid ones, to cast up banks 
of sand or gravel in particular places, their deficiency of 
water in times of drought, and superabundance in times 
of flood; the ravaging effects. of these last in destroying 


the works erected for the use of the navigation, the great | 


labour and difficulty of towing or dragging vessels against 
the stream, especially where there was not a towing path 


for horses, near to the channel of the river, and yet not | 
subject to be overflowed and rendered useless in times of | 
flood; the very lengthened course of most rivers, arising | 


‘front their serpentine, and in some instances varying, 
channel, was not also amongst the smallest of the diffi- 


culties attending them; these at length suggested the | 


propriety of:leaving the bed of the rivers in some instances 
for a new cut for the navigation across a neck of land, 
with a _pound-lock at its lower extremity. 

As these side cuts and pound-locks were increased in 
number, to shorten the course of the rivers, their superior 
‘advantages became so apparent that a company of 
gentlemen and merchants, who had in 1755 obtained an 
Act of Parliament authorising them to make Sankey 
Brook navigable from the. Mersey River to near St. 
Helens in- Lancashire with the powers at that time 
usual in Navigation Acts, for the purchasing of land and 
other things necessary for the intended navigation, at a 
— estimate to be made by conimissioners named in the 
Acts. 
avoid the bed or channel of the brook altogether, and to 


make one entire new cut or canal as near as convenient | 
to the bed of the river, with locks thereon, in such places | 


as the falls of the ground should render. necessary; and 
this canal they accordingly made about 1760. 


Thus navigable canals had their rise.in England; but | 


a less fortunate set of men, who, under the power of an 
Act obtained in the-year 1730 for making the river 
Stroudwater navigable from the river Severn to near the 


town of Stroud, although the Act empowered them “to | 
make as many new cuts as they may judge proper, and | 
| doubtless each has its special advantage. 


of what length and breadth as they shall deem con- 
venient ;’’ yet when they had, about the year 1774, deter- | 
mined upon following the example of the Sankey’ pro- | 
prietors, and in imitation of the Duke of-Bridgewater’s | 
and several other canals which had then been executed | 
or were begun, by cutting a canal on the side of the! 
Stroudwater River, they were stopped by an expensive 
lawsuit, carried on by certain mill and landowners in 
the neighbourhood, whereby the distinction between the 
River Navigation Acts and Canal Acts was established | 
by the Court of Exchequer, before whieh the case came 
to. be argued. 

Some idea of the state of communication in England | 
before the era of canals may be gathered from the third | 
chapter of Macaulay’s History. The markets were otten | 


They determined, after mature deliberation, to | 


inaccessible during several months. It is said that the 
fruits of the earth were allowed to rot in one place, while 
in another place, distant only a few miles; the supply fell 
far short of the demand.’ When the canal system was 
being fairly started in England, only one stage coach ran 
between London and Edinburgh, starting once a month 
from each city, and taking ten days for the journey in 
summer and twelve daysin winter. It took fourteen days 
to travel between London and Glasgow. In 1760 it took 
three days to travel from Sheffield to London, and in 1774 
Burke travelled from London to Bath with what was 
described as “ incredible speed” in twenty-four hours. 

Much of the discomfort, the high range of prices, the 
general existence of poverty, the limited extent of com- 
mercial operations in the early part of the eighteenth 
century was, no doubt, due to the imperfect development 
of the modern processes of manufacture and distribution. 
But the high cost of transport had also much to answer 
for. With only the old pack-horse facilities, it would 
have cost an almost incredible sum to have performed the 
same service which the railways now render to the people 
of England in the transport of minerals and merchandise. 

The introduction and development of internal water- 
ways gave remarkable stimulus to commereial and indus- 
trial progress. It enabled raw materials to be transported 
at about one-tenth of what they had formerly cost, and 
facilitated the interchange of commodities between the 
different parts of the kingdom to an extent previously 
unknown. Up to the period of the first Canal Acts, 
| English waterways were under the control of the State, 
or of authorities appointed by the State for the con- 
servancy of navigation. 

With the construction of the first canal began the era 
of private enterprise in respect of inland navigation, 
which owes its existence to the genius of Brindley, and to 
the unflagging .determination of the Duke of Bridge- 
water, whose efforts in the cause of progress were, like 
those of Stephenson, and the pioneers of railway enter- 
prise after them, at first strenuously opposed by the 
public, and almost entirely neglected by the State. The 
| turning point of public opinion, as regards both canals 
and railways, was the discovery that money might be 
made out of them. Brindley’s grand project of uniting 
the four great ports of Liverpool, Hull, Bristol, and 
| London by a system of main waterways, from which sub- 
| sidiary branches might be carried to contiguous towns, 
had been to a large extent successfully accomplished at 
| the end of the first quarter of-the: nineteenth century, 
and when canals began to pay dividends the nation began 
to admit their public utility. 











IMPACT TESTING. 
By Captain RIALL SANKEY, R.E., Ret. 

DurinG the last few years the subject of testing steel 
has received more than usual attention in this country 
owing, to a certain extent, to the action of the Engineer- 

| ing Standards Committee, but perhaps more particularly 
to the production of many new steels of greater strength 
and ductility, to the greater duties imposed by high speed, 
as in the case of motor cars and their engines, steam 
turbines, and high-speed engines of various kinds, and to 
the reading of several papers om the subject." A notice- 
| able feature in the discussions that have taken place is 
| the gradual separation of the tests which may respectively 
be called “static and “dynamic,” meaning that the 
former are suitable for materials which have to resist 
stresses which are static or principally so, as in the case 
of bridges and roofs, and the latter to materials used in 
' machinery subject principally to live loads and shocks, 
such as the moving parts of high-speed engines, rails, and 
such like. When static tests alone are needed, the ordi- 
nary tensile test usually provides all the information, but 
for materials in the latter class, in addition to a static 
test, an impact test should be made to determine the 
resistance to*shock of the material. In the writer's 
opinion it is very important in such cases to make both 
| these tests, and it appears to him that there is a tendency 
(in some quartérs to assume that a shock test alone is all 
that is necessary. Some examples which will be given 
later will, it is hoped, dispel this idea and will show that 
| it is in all cases necessary to make a tensile or some 
| equivalent test. 

Impact testing has received far more attention -in 
| France than ia this country, and dates from a memoir on 
| the subject by M: Considére, an engineer of the Ponts et 
| Chaussées, presented about fifteen years ago. : 

The object of this article is to place before the readers 
|of THE ENGINEER a few remarks in connection with the 
various shock or impact tests at present in use, and to 
| describe more particularly the one-blow method with 
which the writer has had some experience. 

Shock tests can be made either with plain or with nicked 
| test pieces, and can be also grouped under thé one-blow. 
| method and the many-blow method. In the one-blow 
method the test piece can either be supported at both 
| ends or it can be fixed at-one. end-only, and in the many- 
| blow method the specimen ean either be reversed after 

receiving each blow, or.only after-the angle bent through 
has reached an excessive or’ a~—predetermined value. 
There are advocates for each of these methods, and 
Impact or 
shock testing is based principally on a determination of: 
the work required to’ produce the rupture or deformation 
of the test piece under the effect of the blow or blows, 
and is measured variously according to the apparatus 


| 
| 


* The following is a list of some of the literature on the subject :— 
‘Resistance of Materials, Testing Metals by Impact,” by M. C. Fremont, 
Bulletin de la Société d’ Encouragement pour I’ Indastrie Nationale, Septem- 
ber, 1901; “ Pendulum Apparatus for Testing Steelas regattas 88,” 
paper read before Section G, British Association, 1 B. G. Izod; 
‘Impact Testing,” pa by Messrs. Seaton jand before the 


r read 
| Institution Totknnleal Weigineern, 1904; “‘ Heat Treatment Experiments 
| with Chrome Vanadium Steel,” by Captain Sankey and Mr. Kent Smith, 
| Institution Mechanical Engineers, 1904; ‘‘Contribution to the Study of 


Brittleness in Irons and Steels,” published by La Société d'Encouragement 


used. The following is a list of some of the apparatus 
which has been used by various experimenters as stated, 


OnE-BLOW METHOD. 
NotcHeD Test PrEcE. 

Frémont.—Falling weight, remaining energy in tup 
measured by the compression of a spring. Test piece 
supported at both ends. 

_ Bent Russell_—Tup arranged as a pendulum, remain. 
ing energy measured by noting rise of pendulum after 
impact. Test piece supported at both ends. 

Izod.—In principle the same as Bent Russell’s. 
piece fixed at one end. 

Charpy.—Same in principle as last two. Height of 
pendulum 4 m. (see Tuk ENGINEER, March 10th, 1905). 
Piaw Test Piece, 

There does not appear to be any apparatus in use for 
breaking plain test pieces with one blow. 


Test 


Many-BLow MeEtHop. 
NorcHeD Test PrEcE. 

Pierre Breuil—A weight of 10 kilos. falls from a 
known height; three gradations, viz., 1, 2,and4m. Test 
piece not reversed unless the angle to which the bar is 
bent becomes excessive. After each bow the test piece 
is laid on a piece of paper, and the outline is traced. 

Yarrow.—Falling tup with constant energy. Test 
ieee reversed after each blow, and supported at both 
ends. 

Seaton and Jude.—Same principle as Yarrow's, 6 |b. 
weight falling through 2ft. Test piece reversed after 
each blow. 

Brinell and Wahlberg.—The height of fall of the tup 
is increased until the test piece is broken. Test piece 
fixed at one end and held horizontally. 

Ruelle.—Somewhat similar to Brinell and Wahlberg's. 

The following has also been suggested :—Inclined plane 
down which the tup falls. The inclination of the plane 
can be varied so as to increase the energy of the blow 
until the test piece is broken. The energy absorbed can 
be measured by the number of blows and the inclination 
of the plane. 

Puan Test Piece. 

Pierre Breuil—Same arrangement as with notched 
test piece. 

Note.—Many of the arrangements for notched test 
pieces could obviously be used with plain bars. 

The theory of the effect of impact is somewhat lengthy, 
and reference is made to Merriman’s book on “ Mechanics 
of Materials," in which a full discussion will be found. 
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He gives the following formula for calculating the stresses 
due to impact of a weight falling on a beam: 
T=S (2h/p)4 

Where T is the unit stress produced by the impact, 8 is 
the unit stress due to the weight statically applied, h is 
the height from which the weight falls, and f is the 
deflection due to the static application of the weight. But 
this formula only holds good if the elastic stresses are not 
exceeded. In all impact testing, however, the elastic 
stresses must be exceeded; in the one-blow method there 
must be an excess of energy to ensure that the breaking 
stress be reached; this, in reality, is the essence of the 
method. In the many-blow method the elastic stress 
must be considerably exceeded if the specimen is: to be 
broken’ with a reasonable number of. blows; and it is 
further evident that the amount of this exeess will very 
greatly affect. the number of blows. From the’standardi- 
sation point of view a difficulty of the many-blow method 
is thus made apparent, for obviously it will be difficult to 
co-ordinate the results of machines having different 
energy in the blow, and different sizes of specimens. con)- 
bined with ‘varying strengths of steel. Suppose, for 
instance, .that-a .certain’ specimen breaks with twenty 
blows when the elastic limit is exceeded by 20 per cent., 
how many blows: would be required: if -the energy of 
each blow were reduced so that the excess were only 
5 per cent.? No doubt a far_ greater number of blows, 
but how many moresit'is difficult to say. Or, again, 
suppose the machine is so arranged that it will break a 
strong. steel with 200 ‘blows, the yield -point being 
exceeded, say, only 10 per’ cent., with a weak steel the 
percentage excess on the yield point might well: be 80 or 
40 per cent., and only a very few-blows would be ‘neces- 
sary to produce rupture—perhaps only 10. It seems clear 
that in such @ case the proportion of 200 to 10 does not 





pour I'Industrie Nationale, 1904; “‘ Experiments with a New Machine for 
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Civil Engineers, 1898. . 
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in reality represent the shock-resisting capacity of the 
two steels, The matter may be put in another way. 
Suppose the energy in the tup is just sufficient to break 
the specimen at one blow, then any reduction in the 
rgy will necessitate more than one: blow, and as the 
energy is diminished so will the number of blows be 
increased, probably at an increasing ratio. Obviously 
the energy in the blow can be so much diminished that 
the number of blows would become infinite, and this 
stage would be reached when the stress produced by each 
blow was less than the yield point. The relation 


ene 


between the energyin the tup and the number of blows | 


to produce rupture might be expressed by the curve 
chown in Fig. 1. The writer has no experimental data 
for drawing this curve, and suggests that some experi- 
nents on the subject would be desirable. If some such 
relation exists, it is clear that a comparatively small 
chinge in the amount of energy in the tup will greatly 
afi-ct the number of blows, and this would seem to add 
ore itly to the difficulty of standardising the many-blow 
jethod of impact testing. 

In th's connection the one-blow method has a decided 
advantage, because all that has to be done is to measure 


the energy required to break the specimen at one blow, | 








and this energy is, within limits, independent of the | 
energy in the tup at the moment of striking the blow. | 


Preliminary experiments on this point have been made 
by the writer, and it was found, after breaking a large 
number of specimens in Izod’s pendulum machine, that 
the energy absorbed was the same for a given steel 


itself is a most valuable feature of this method of impact 
testing, and the writer has no hesitation in saying that 
the appearance of the fracture is of the greatest assistance 
in deciding on the quality of the steel. This statement 
is undoubtedly also true of the fractures obtained with 
the many-blow method, but the difference between the 
various fractures is not so well marked, and the fracture 
cannot well represent the actual structure of the steel, 
because the molecules will have time to become displaced, 
and the final fracture will be that due to the modification 
of the structure of the steel produced by the effect of the 
successive blows. It is not difficult to conceive that 
owing to some particular heat treatment the molecules 
of a steel of good composition may be so arranged 
as almost, but not quite, toform a structure capable of 
resisting shock. The structure may, in fact, be in a 
condition of partial unstable equilibrium, which would be 
upset by a blow; thus the steel would be in a brittle 
condition, and would break readily if subject to a blow of 





| sufficient magnitude, as would be the case if tested by the 
| one-blow method. 


A small blow, however, might have | 
the effect of slightly displacing the molecules and bringing 
them nearer to the positions required for a structure 
capable of resisting shock. In the case thus conceived | 
the effect of the successive small blows of the many-blow | 
method of impact testing would be gradually to improve 
the structure of the steel so that it would resist a great 
number of blows, and would appear to be of good quality. 
Obviously a steel so constituted would give a good tensile 
test as regards ductility, because the molecules have time 


fracture has a silky appearance. The granular fractures 
always indicate a tough steel, and the medium crystalline 
fractures often belong to steels which give a good impact 
figure, but the coarse and fine crystalline fractures 
betoken a brittle steel, whether the brittleness is due to 
high carbon content or to improper heat treatment—such 
as water quenching from a high temperature or soaking 
at a high temperature. A gradation of fractures was pre- 
pared by Mr. Izod and the writer, together with a sug- 
gested conventional graphic representation, and was 
published in “ Proceedings” of the Instifution of Mechani- 
cal Engineers, 1904, page 1283. 

Although this article is on notched test pieces, it is 
desirable to make a passing reference to plain bars, 
because some engineers object to notching, principally on 
the ground that the effect of a notch is to make even the 
toughest materials appear brittle. This contention has 
more weight in the one-blow method than in the many- 
blow method, and, according to M. Pierre Breuil, there is 
little difference in the comparative results when using 
the many-blow method whether the bars be plain or 
notched. Plain bars have the great disadvantage that 
each test takes a much longer time, with the same 
scantling and the same energy of blow, that the fracture 
cannot be located, so that a correction for leverage may 
be necessary; and, lastly, surface condition, such as 
scratches, undoubtedly have a considerable effect. The 
most serious objection, however, appears to the writer to 
rest on other grounds. The real practical object of impact 
testing is to detect those qualities of a mild steel which, 






























































TABLE I. 
} : 
or r: Maxi- Elonga-| Reduc- | Impact 
Item Description. t — er b _ mum rena | tion ion, Impact fracture and remarks, 
No. eee point. | stress. 2in. | of area. | ft. Ibs. 
Tons per sq. in. percent.|per cent. 
Brittle Group. 
1 Mild steel for making bolts Unanneuled as supplied 13-7 22-6 44 64 2-0 | Crystalline—after annealing at cherry red gave 18-0 
impact figure 
> |e ee aie ee! 16-2 32-1 28-5 39 0-9 | Coarse crystalline 
3 | Steel for a turbine shaft test piece parallel to length 16-1 36-0 32 46 3-0 | Medium crystalline 
{ Same as Item 3—test piece at right angles to length 18.2 34-3 9 + 2-5 | Coarse crystalline 
5 | Steel for crank shaft of 1000 horse-power engines 17-5 32-3 23 31-5 2-4 | fe a 
6 [ED ete So cee oe oe, Sea ot : ‘ 21-8 39-6 21-2 & | 1:3 Fine crystalline—see Item 22 for result of annealing 
7 | ‘Compressed ” steel for shafting a a 28-8 32-6 22 46 | 1-0 | Crystalline—tensile fracture—silky 
8 | Plain carbon steel—0-7 carbon Annealed cherry red 28-8 44-5 19 43 | 1-7 | Fine crystalline 
9 | MN oc ae ts, xe Unannealed 32-3 56-4 15 a | 3S bP , ee 
10 | Ordinary spring steel 2. 2. 2... : Annealed... ... ... 31 49-8 13 36 1-5 | Medium crystalline 
11 | 0-947 plain carbon steel (Sixth Alloys Report) ... Annealed, 900 deg. a 51 10 15-4 0-3 | Fine crystalline 
Tough Group. 
12 | Ordinary crank shaft steel .. | As supplied 11-7 29-6 32 52 5-0 Medium crystalline 
13 | Forging steel, special quality ... 17 31 32 47 8-0 | Granular and crystalline 
14 | Ordinary crank shaft steel hog cine 19 32 27 37 5-6 | Medium crystalline 
15 | Plain carbon steel—0-29 carbon ... ..._... .... ...| Annealed cherry red... . a 39 29 61 9:2 Granular—experimental crucible steel 
16 | Plain carbon steel—0-468 carbon (Sixth Alloys Report) | Quenched in oil at 800 deg. Cent.,and| 31-9 41-1 17 52 6-8 | Granular 
reheated to 600 deg. Cent. 
7 | Chrome-vanadium steel ... Oil-quenched and reheated below] 39+5 49 24 55 8-0 
recalescence point 
| 
Very Tough Group. 
18. | Bead éteel) 80 ns as iss ec ed ae az | RO ee eer ee fe 21-0 46 | 58 14 Silky 
19 | Carbon steel—O-13 carbon (Sixth Alloys Report) ...| Quenched at 900 deg. in oil, and re-| 15-6 24-5 40-7 | 72 16-3 + 
| heated to 600 deg. 
20 -Reeled steel for bolts i Pee : har: As supplied— probably annealed 18-0 30-5 oy.CU|. CS 15-6 | Fine granular fracture 
21 | Chrome-vanadium steel—case-hardening type .. | Me as aaa 20 25 45 69 17 Fine granular 
Se | CRO ne ch tse i ge es | Annealed blood red 2 21 28-5 34 | = (62 21-2 | Silky—see Item 6 for same steel unannealed 
23 | Chrome-vanadium steel ... Annealed, 800 deg. Cent. ene 39 34.—«| 583 15-6 | Fine granular with 10 per cent. crystalline 
24. | Same steel as Item 23 Oil-quenched at 900 deg. Cent. and} 43-4 53-6 22 | 58 13-4 | Fine granular 
| reheated to 600 deg. Cent. } 
25 | Nickel steel—2-95 per cent. Ni, 0-32 C, and 0-4 Mn | Annealed 600 deg. to 650 deg. Cent....}| 21-7 39-3 34 0C~«<Ssi(‘<té‘i ‘DD 14-1 | Granular—open-hearth steel 
26 | Nickel steel—5 per cent. Ni, 0-20C, 0-51 Mn... ...| Annealed cherry red ... ... ... ...| 37 49-5 27 54 12-5 | Granular—crucible steel 
Miscellaneous. 
27 ~~ Piece of gun-barrel which burst under proof stress ... - -- _ - “= 1-8 | Fine crystalline—very short 
28 | Phosphor bronze casting... ... 0... 0... eae 14 14-8 2 ~_ 0-7 | Granular 
29 | Yellow brass well rolled (turbine blading) ... } o— 20-7 68 ~~ 9-0 ” 
OF: TAM once ple weds venes tes) vata as | — 30-3 28 55 5-5 | Fine granular 





whether the energy in the tup was 23 foot-pounds or 

12 foot-pounds. - This statement, however, can only be 
true within limits, for obviously if the: tup were very 
heavy and had only a very small fall, the blow would 
approximate to a statical pressure, and, at the other 
extreme, if the tup were minute but had a correspondingly 
_ velocity on striking, it would act more like a 

ullet, 

_ Itis probable that the shape of the notch has a greater 
influence in the case of the one-blow method.than in the 
case of the many-blow method. Fremont carried out an 
extensive series of observations on this matter. Refer- 
ence is made to his memoirs on the subject for 
full particulars, but the conclusions he came to 
are as follows :—‘The influence of the dimensions of 
the notch thus seems ta be unimportant, especially in 
tests by shock. It will, therefore, be at once seen that 
it is not necessary to take into account the small differ- 
ences which may occur in practice.’ 

_ From these conclusions it appears that there is no prac- 
tical difficulty in forming the notch so as to give con- 
sistent results, and this has also been the writer’s ex- 
perience. The notches can be made either with a file, a 
Saw, or a special cold chisel with a shoulder to limit the 
depth of the notch. The results obtained with each form 
of notch are, of course, different. 

It will probably be conceded that owing to the sudden- 
hess of the rupture with the one-blow method with 
notched test piece that there is insufficient time for the 
molecules to become displaced, and that therefore the 
fracture is an index of the molecular, or, perhaps, more 
strictly, of the molar structure of the steel, and this in 
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to flow into proper positions to exhibit a good elongation 
and reduction of area. May it not be that this is an 
explanation of Frémont’s experience, which he described 
as follows, and which was the incentive which induced 
him to carry out the research previously referred to? 

“Certain wrought irons from the Ardenne district were 
very ductile when cold, the bars yielding to the hammer with- 
out cracking ; but if a slight notch was made with the 
chisel in the surface of the bar it would break clean at 
that place under a moderate blow from the hammer, 
which showed that the metal, though ductile, was fragile 
if subjected to shocks. About the same time, in 1880, 
I was in charge of a manufactory of wagon fittings, I 
bought some iron in the Ardennes with excellent tensile 
tests, but on delivery I found, to my great astonishment, 
that, on the cart containing the fittings being tipped up, 
many of them broke. Twelve thousand pieces were thus 
damaged, and I learnt, to my cost, that the existence of 
fragility is not shown by tensile tests. I will further 
quote a recent mechanical installation in which eight 
large cranks weighing 10 tons, and costing 30,000f. each, 
broke one after the other after working for a few months. 
Test bars were taken from some parts which had suffered 
no strain, and others from parts as near as possible to the 
fracture ; both showed in the tensile tests a maximum 
stress of 39 kilos. (29 tons per square inch), and an 
elongation of 25 to 29 per cent. Tests by shock on other 
test pieces showed that all parts were exceedingly brittle. 
In short, if steels which have suddenly broken.in use are 
tested by shock it is always found without a single excep- 
tion that they are very brittle.” 

The impact fractures with the one-blow method are 
either purely crystalline, purely granular, or a mixture of 
both ; occasionally, however, with very tough steels, the 





although it may ay Oo to be ductile if slowly pulled or 
bent, is, in reality, brittle to shock. Reference ‘to steels 
having this dangerous quality has already been made in 
quoting Frémont’s experience, and examples are given in 
Table I., under items 1, 2, 3, 5, and 6, &., showing that 
the defect is exposed by notching the test piece. On the 
other hand, the data that the writer has so far been able 
to obtain goes to show thata plain bar is unable to detect 
this dangerous quality. The writer is acquainted with 
many experiments which prove that, although hard brittle 
steels are broken off short at one blow, even if the test 
piece is plain, in the case of brittle mild steel a plain test 
bar bends over, and appears to ‘be tough, although, in 
reality, it is brittle, and has actually failed in practice 
owing to this defect. On the other hand, however, impact 
tests on cast iron are best made with plain bars, for in 
this case the effect of the notch is to obscure any differ- 
ence there may be in toughness, whereas the plain bars 
break readily with one blow, and the readings of energy 
absorbed are a measure of the toughness. 

Table I. gives a number of impact tests, and the tensile 
tests of the same material have been added. These tests 
have been selected from over 3000 impact tests made with a 
pendulum machine shown in Fig. 2, and of which the fol- 
lowingis ashort description. Itis knownasIzod’s machine, 
and is made by W. and T. Avery, Limited. The machine 
consists of a cast iron frame standing upon an oak base 
box. The pendulum is suspended by means of hardened 
steel centre punch points, and consists of a very light 
steel tube terminating in a cast iron head or tup. There 
is a hardened steel blunt knife-edge at the point which 
will come in contact with the specimen, and the position 
of this knife-edge is at the centre of percussion of the 
pendulum. The prepared specimen is secured in a vice 
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at the base of the frame, and the pendulum is held at the 
proper height by means of a pin actuated by a trigger. 
In the machines at present made, the weight of the tup 
and its height above the specimen are such that the 
energy on striking the specimen is 23 foot-pounds. On 
releasing the trigger the tup will fall and break the 
specimen, and then rise to a height corresponding to the 
energy remaining in it, allowance being made for friction, 
&e. The energy absorbed by breaking the specimen can 
therefore be measured and is practically recorded by 
means of a loose pointer carried forward by the pendulum 
and then left behind on the return swing, and which thus 
indicates on a graduated quadrant the energy absorbed 
by the breaking of the specimen. The graduation on 
this quadrant is a matter for the makers of the machine, 
and allowance is made by them for friction, so that if the 
pendulum is swung without inserting a specimen in the 
vice the reading of the pointer should be zero. If on trial 
this should be found not to be the case, the friction of 
the pivots can be reduced or increased by means of two 
adjusting hand wheels provided for the purpose, and which 
are shown in Fig. 2 at the top of the frame. This adjust- 
ment of the zero has to be occasionally carried out—the 
user will soon find out how often. The specimens are 
Zin. wide and about ;*;in. thick, the important point being 
that the thickness of metal left after cutting the notch 
shall be exactly the same in all cases; a gauge is pro- 
vided for this purpose, but a micrometer should be used 
for final checking. The actual depth of the notch is of 
no consequence, and some experiments made by the 
writer have shown that Zin. square specimens can be 
used so long as the notch is made correspondingly deeper, 
as shown in Fig. 3. 

It will be seen from the examples given in Table I. that 
there is no general relation between the tensile tests and 
the impact tests. It will be only necessary to call atten- 
tion to a few such cases of disparity; a study of the 
table will reveal many others. Comparing, for instance, 
item No. 18 with item No. 25, it will be seen that the 
impact test is practically the same in both cases; 
the first is a soft mild steel of low maximum stress, 
suitable for making tubes, whereas the second is that of 


Item 1 is a steel which would be described as extremely 
ductile if no impact test had been made, and its defec- 
tive condition is evidently due to improper heat treat- 
ment, for when annealed at a cherry red the impact figure 
was increased to the high value of 18 foot-pounds. 
Items 6 and 22 give another example of the same effect, 
and a great many more such cases have come under the 
notice of the writer. These are undoubtedly the class of 
steels that Frémont refers to in the extract previously 
given, and, as already stated, the detection of such steels 
is the main object of impact tests. Items 3 and 4 are 
interesting, inasmuch as the impact figure indicates an 
inferior steel for both test pieces, whereas from the tensile 
tests taken parallel to the length it would appear that the 
steel was of good ductile quality, whereas the other 
tensile test shows an inferior steel. Item 7 is another 
case in which the tensile tests taken by themselves would 
lead to an incorrect decision. Items 8 to 11 are brittle 
merely by reason of their high carbon content, and differ 
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from the previous examples, which are brittle due to their 
| structure, and which would have given good impact 
figures had they been properly heat treated or properly 
worked. Items 12,13 and 14 are good ordinary steels, 
| suitable for crank shafts or connecting-rods, &c.; and 
items 15, 16 and 17 show that it is possible for high 
| tensile steels to have a good impact figure if they are 
| properly heat treated, or if they are of suitable composi- 
tion, a point which is still further emphasised by items 24 
and 26. 
5 per ceni. nickel steel is tough when the carbon is low 
and the manganese moderate, whereas from the recent 


Item 26 is interesting because it shows that a | 


Seventh Alloys Report it appears that a 4} per cent. | preferred to a tunnel or railway ferry. 


Shields, Seaton Delaval, and other railways. In 1842 he 
was made chief engineer of the Walker Ironworks of 
Messrs. Losh, Wilson and Bell, of which the late Mr. 
Isaac Lothian Bell—afterwards Sir Lothian Bell—was 
general manager. While there Mr. Dove designed the 
first blast furnaces used at the Walker and Clarence 
works. 

In 1857 he joined Messrs. John Cowan, E. P. Sheldon 
and William Bouch in the firm of Cowans, Sheldon and 
Co., of Carlisle, and retained his active association with 
this company until a few weeks before his death. The 
original company started work in 1847, at Woodbank, 
near Carlisle. In the same year that Mr. Dove joined it, 
however, it purchased the works at St. Nicholas, which 
belonged to the late Mr. G. D. Richardson, and Mr. Dove 
undertook the practical management of these works. In 
1873, when the firm was converted into a limited liability 
company, he was made managing director, a post which 
he continued to hold until the end. He was elected a 
member of the Institution of Mechanical Engineers in 
1857. He was a member of the Carlisle Town Council 
from 1873 to 1891, and was, with one exception, the 
oldest of the city magistrates. His loss will be deeply 
felt in Carlisle, where he was deservedly popular. ; 


FRANCIS WEBB WENTWORTH-SHEILDS. 


Tue death of Mr. Francis Webb Wentworth-Sheilds, 
M. Inst. C.E., at the ripe age of eighty-five, has removed 
from us one of the fathers of the engineering profession, 
He was the youngest son of the Rev. Wentworth Sheilds, 
M.A., and was born at his father’s rectory of Kilbeg, co, 
Meath, Ireland, on October 8th, 1820. His mother, who 
was a member of the Plunkett family, died during his 
childhood. Through his grandmother he became the 
representative of the Irish branch of the well-known 
Wentworth family, and in 1877 took the surname of 
Wentworth by Royal licence. He was educated in 
Dublin, and in 1837 was articled to Mr. Charles Vignoles, 
President Inst. C.E., for whom he afterwards carried out 
much important work. In 1843 he went to Sydney for 
eight years, where he held the office of city surveyor, and 
| had the distinction of designing the first 1ailway of New 
South Wales and of Australia. After his return to London 
in 1851, the first work which brought him into prominence 
was the Crystal Palace, Sydenham, for which he was 
resident engineer during its construction. In 1860 he 
started a consulting practice in Westminster, and was well 
known as the original designer of the Victoria Embank- 
ment of the river Thames. His plan was selected from 
fifty-nine others, and recommended by the Royal Com- 
mission of Inquiry appointed for’ the purpose; and 
| although the Embankment was finally carried out by the 
| Metropolitan Board of Works, it was constructed on the 
lines of Mr. Wentworth-Sheilds’ scheme. 

He reported for Lord Sherbrooke, then Mr. Robert 
Lowe, and Chancellor of the Exchequer, on the means 
|for improved communication between England and 
| France, and made a design for a channel bridge which he 
He also for some 





nickel steel is exceedingly brittle when the carbon content | years held the office of Inspecting Engineer to the New 
is about 0°4, and the manganese 1°0. per cent. Item 27 has | South Wales Government. He superintended and 
interest because there was only sufficient material to | reported on the restoration of various historic buildings, 


make an impact test, so that the brittleness of the 
material which caused the bursting of the gun-barrel 
could not in any case have been detected by a tensile test. 

Several experiments made by the writer show that 
when the steel was very brittle there was a fairly close 
| agreement between the impact figures of a number of 
| test pieces, and that the same was true when the steel 
| was very tough. When, however, the steel was of 
medium. toughness there was often a great variation in 
the impact figures of different test pieces, even when 


Fig. 2—IZOD TESTING MACHINE | 


a strong steel suitable for the moving parts of high-speed | 
machinery. Item 6 can also be compared with item 22; | ar : ter é , 
the tensile tests are almost the same, but the impact | Frémont gives a similar case in the memoir above 
tests are very different; the steel of item 6 is an unreliable referred to, as follows—20°5, 18°5, 18°5, 16, 7, and 
material, although, as a matter of fact, the composition | 5 kilogram-metres—his test pieces were rather larger, 


of the steel is exactly the same in both cases, but in| #nd the energy in the tup greater. Such steels, there- | 


item 6 it had been improperly heat treated. Lastly, a | fore, show brittleness in parts, but it is a question yet to 
comparison can be made with items 8 and 11, which deal | be decided whether such a steel should be rejected, or 
with high-tensile steels; it will be seen that the impact | whether one is entitled to take the average of the 
test is low, due in these cases to the nature of the steel, | impact figures. 

and not to any effect of heat treatment. In this connec- | L : 
tion experiments show that the various heat treatments steel are undoubtedly considerable in any case, and 
have a greater effect on the impact tests than on the | are apt to scandalise those who are accustomed to 


tensile tests. The limits of this article do not admit of a | quote tensile tests to the first place, or even to the | 


lengthy discussion on this point, but the reader is referred | Second place, of decimals. The writer is not prepared at 
to the Sixth Alloys Keport and to a paper on the heat | present to give any reason for these variations, but he 
treatment of chrome vanadium steel by the writer and | knows that, notwithstanding them, those who have made 


taken quite close together; for instance, the following | 
| results were obtained from four test pieces cut out from a | 
bar of l}in. diameter: 5°6, 2°3, 3°5, 1°1 foot-pounds. | 


The variation in the results obtained with the same | 


Mr. J. Kent Smith.“ This property of impact tests is 
obviously of great practical value. 

It will be observed in Table I. that the tests with steel 
—which are practically of most interest—have been 
divided into three groups. The first group comprises 
impact figures varying from 0°1 to 3, and can be regarded 
as the brittle group. Such steels are brittle either by 
reason of their composition—high carbon—or by having 
been exposed to improper heat treatment, and should on 
no account be used for structures subject to shock, how- 
ever good their other qualities may be. In the second 
group the impact figure varies from 5 to 8, and such 


steels are suitable, if their tensile qualities are right, for | 


the majority of uses in machinery, such as crank shafts, 
connecting-rods, &c. The third group principally con- 
sists of steels of special composition, or which have been 
specially heat treated, as indicated in Table I. Those 
which give high tensile figures are evidently suitable for 


the working parts of niotor car engines, motor car axles, | 


and such like. Those which have a low tensile resistance 
—such as item 18—would, however, be quite unsuitable 
for such purposes, and this shows clearly that an impact 


test alone is insufficient, and that a tensile or similar test | 


must be made. 





* “ Proceedings,” Mechanical Engineers, 1904. 


| a sufficient number of impact tests are prepared to rely 
| on such tests as being a good guide to the quality of steel. 
| This article has dealt almost entirely with the one-blow 
| method of impact testing, and it is hoped that those who 
| have had experience with the many-blow method will 
express their views. 





OBITUARY. 


GEORGE DOVE. 
WE regret to have to announce the death of Mr. George 
| Dove, of Viewfield House, Stanwix, which took place on 
| the 22nd inst. Mr. Dove was born at Derwenthaugh, in 
| the county of Durham, on March 8rd, 1817. About the 
| year 1831 he was apprenticed at Messrs. R. and W.-Haw- 
| thorn’s works at Newcastle-on-Tyne, and when through 
his time there he went into the drawing-oflice of Messrs. 
Hawke, Thompson and Co., of Gateshead, afterwards 
accepting the position of manager at the works of Messrs. 


| 
| 
| 


were prominent locomotive builders, and Mr. Dove was 
occupied with the construction of some of the earliest 
\ engines used on the Newcastle and Carlisle, Brunton and 


Thompson Brothers, of Wylam. Both of these firms | 


| including Salisbury and Truro Cathedrals, and the Church 
|of Stratford-on-Avon, and was associated with the late 
| Sir Gilbert Scott in several works, including the founda- 

tion of the Albert Memorial in Hyde Park. His work 

often took him abroad—to Riga, for an important railway 

trial, and for a design for the drainage of that city; to 
| Oporto for the building of its Crystal Palace ; to Iceland 
| to report on the sulphur springs ; to Heligoland to report 
|on a Government harbour; as well as to South America, 
| Spain, Hungary, &e. 

In the latter years of his life he designed and carried 
out several important works of sewerage, including the 
Lower Thames Valley and the districts of Barnes, Mort- 
| lake, Kew, and Petersham, and recently of Woolston and 
| Bitterne, suburbs of Southampton. His figure was well 
| known in the committee rooms of the Houses of Parlia- 
|ment, as promoter and engineer to many important 
schemes, and at the Institution of Civil Engineers, where 
| he often spoke, and for which he acted as auditor. He 
| was the author of several works, particularly a volume on 
| Strains in Ironwork,” which for some years was the 
standard work on this subject. He was greatly respected 
for his gentle and generous character, and for the high 
ideal of uprightness and strenuousness which he held in 
both private and public life. He died on January 18th, 
1906, at -his home near Southampton, leaving his widow, 
two daughters, and two sons. One son is an Archdeacon 
in Australia, and the other is following his father's pro- 
fession, and is a member of the Institution of Civil 
Engineers. 


ALEXANDER WYLIE. 


Mr. ALEXANDER Wytik, of the firm of Messrs. Jolin 
Wilson and Son, Johnstone, whose death occurred on the 
9th inst., was long associated with the engineering trade 
in Johnstone. For many years he was connected with 
the firm of J. and W. Wemyss, who were well-known 
engineers, and on the death of Provost Wemyss, the head 
of the firm, Mr. Wylie became sole partner. After some 
years the business was transferred to John Wilson and 
Son (well-known in Glasgow as tube makers), the prin- 
cipal of which firm, Mr. John Wilson, M.P. for Govan, 
died about a month ago. Some years ago this firm 
acquired large works in Johnstone, which have since 
been successfully carried on. Mr. Wylie, who was fifty- 
nine years of age, was predeceased by his wife, and he 
leaves two sons. Mr. Wylie travelled extensively in 
| England and the Continent in the interests of his firm, 
and was greatly respected for his rectitude in all his 
| business dealings and for his urbanity of manner. 



































JAN. 26, 1906 


THE ENGINEER 


87 








THE DRESDEN TECHNICAL HIGH SCHOOL. 
No. I. 


Tux mechanical department of the Technical High 
School of Dresden, which was built in 1872-1875, having 
prov ed insufficient to cope with present-day requirements, 
it was decided some years ago to rebuild it entirely. The 
new buildings were begun in the autumn of 1900, and the 
last part was completed by Easter, 1905. 

The machine laboratory A—see Fig. 1—has been 
d under the control of Professor Lewicki. Its 
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Fig. 1—PLAN OF MECHANICAL DEPARTMENT 
in addition to the main testing plant, comprising a horizon- 
tal three-cylinder compound steam engine—Fig. 5, page 
90—and a vertical two-cylinder compound engine of 150 
horse-power, each of which operates a dynamo. There is 
also an extensive hydraulic department. In the southern 
courtyard has been installed an interesting testing engine 
belonging to Mr. C. V. Knorring. This is a 100 horse- 
power portable steam turbine and boiler, which has been 
used, together with other steam engines, for the produc- 
tion of current for lighting and power purposes, and 
which said to afford great economical possibili- 
ties. 

The experimental theatre situated in this part of the 
building is especially noteworthy. The experimenting 
table is represented in Fig. 2. It is constructed on a 


is 





| checked by the students. 
eral compressors, steam pumps and cylindrical pumps, | 





| required for drying or for superheating the steam for 
| experimental purposes is supplied by means of gas jets 


placed underneath. At the opposite end of the table 


| there is an original Weisbach experimental plant for 


lecture experiments in technical hydraulics, as will be 
seen in Fig, 2. 

The design of the experimenting table is due to Pro- 
fessor Lewicki, and has so far given every satisfaction. 
Several gauges enable the pressures in the experimental 
pipes to be read by the audience, while a clock, having 
a springing seconds hand, allows any time tests to be 
A mercury barometer, in con- 
nection with a mercury vacuum gauge, as well as a gauge 
for showing the pressure of the water in an Intze reser- 
voir of 130 cubic metres capacity, complete the plant; 
the latter gauge being so constructed that both the actual 
pressure and water contents can be read by means of its 
mercury level on a divided longitudinal image of the 
tower reservoir. It may be mentioned that the various 
rooms of the laboratory have been geodetically tested 
throughout, and the different levels accurately marked. 

The hydraulic plant above referred to is worthy of 
especial notice. This includes, in addition to a high- 
pressure turbine, the following experimental outfits :— 
(1) A cast iron vertical tube, 175 mm. inside diameter, 
is connected to a large air chamber in the pump-room for 
carrying out experiments at pressures up to 10 atmo- 
spheres. (2) A device intended for the testing of nozzles 
at different pressures. This device consists of a reservoir 
resting on a wide vertical tube, and connected by 
an S-shaped pipe to the exhaust pipe proper, which is 
provided with a scale and water level. A float acting on 
a balanced piston slide maintains the water level in the 
exhaust pipe at constant height. The parabolic curves of 
water jets can also be measured, a channe! heing pro- 
vided to catch the water. (8) A circular water-raising 
plant for capacities of up to 100 litres per second under a 
head of 2°5 m., consisting of an _ electrically-driven 
centrifugal pump, running at 280-340 revolutions pei 
minute, a return conduit, a discharge vessel placed at a 
higher level, and a Hansen measuring weir 1m. in 
breadth. (4) Two water column machines constructed by 
Schmid, of Zurich, and Hasenclever, of Diisseldorf, 
respectively, which are used either direct or for operating 
a plunger piston pump running at a speed of 450 revolu- 
tions per minute through a Fischinger dynamometer. 
This pump is also provided with suction reservoir, air 
chamber, and measuring vessel, to enable tests to be 
carried out. 

The turbine plant connected with the hydraulic labora- 
tory includes a Jonval turbine of 35 effective horse-power 
output, constructed by A. Kuhnert, of Meissen, and a 
Francis-Swain automatically-regulated turbine constructed 
by Voith, of Heidenheim. There is also a simple hand- 
regulated spiral turbine. Arrangements have been made 
to enable the water pressure in the running wheels to be 
determined. 

The large water-raising plant includes two centrifugal 
pumps lifting the exhaust water from the above turbines 
to a height of 4°7 m. into the upper channel. Each of 
the two pumps is able to raise 2160 cubic metres of water 
per hour when running at a speed of 360 revolutions per 
minute, for which work about 100 horse-power is neces- 
sary. Power is obtained from an electric motor deriving 
its current from the dynamo installed in the steam engine 
hall or from the mains. The speed of the flow of water 
in the upper channel, where hydrometrical vane tests 
are carried out, is ‘6m. per second. The renewing of the 





Fig. 2—EXPERIMENTAL LECTURE THEATRE 


masonry foundation, and has ‘been so designed as to 
enable the most varied instruction and practical tests to 
be carried out during the lectures on small-sized machines 
and models. A small travelling crane of 300 kilos. 
capacity has been provided for lifting the machines to be 
tested on to and off the table, the various girders of which 
are made removable. Beneath the table, into which has 
been fitted a standardised water-measuring groove with 
float gauge, there are situated masonry channels contain- 
ing the various water, steam, gas and air pipes and 
electrical conductors. A surface condenser for steam 
measurements in connection with steam tests has also 
been installed. At one end of the table is placed a 
small steam boiler, which is fed from the main steam 
boiler plant of the laboratory, and to which the heat | 





water is only carried out every two years from the muni- 
cipal mains, as it keeps fresh fora long time, owing to the 
intimate contact into which it comes with the air on 
falling down the weir. 

The machine laboratory B—Fig. 1—has an area of 
about 1000 square metres. It is given up to machine 
and testing halls, and 500 square metres are occupied by 
instruction and administration rooms. The following 
machines are tested here:—(1) Combustion motors; 
(2) refrigerating engines; (3) air compressors; and (4) 
steam engines. Another of the main subjects dealt with 
in the laboratory is the testing of the basis of technical 
thermo-dynamics. The energy of the engines carrying 
out practical tests is absorbed by brakes, and all the 
engines are driven, either singly or in groups, by electro- 


motors deriving their current from the electricity works 
of the High School. 

In order to enable accurate time measurements to be 
carried out in any part of the laboratory, an electrical 
clock plant of the Grau-Wagner system has been pro- 
vided, which is connected toa standard clock, with a 
Riefler pendulum, placed in the mechanical testing 
laboratory. In each testing room there is a secondary 
clock having a springing seconds hand, in addition to 
contact boxes arranged at a large number of places, and 
to which portable seconds clocks with bell signals can be 
connected. 

An open mercury gauge 14m. in height, consisting of a 
steel tube and lateral glass tubes, is installed in the 
vestibule, readings being taken either immediately from 
a scale or from a divided drum on which a wire—the 











Fig. 3-CONDENSER AND GAS HOLDER 


other end of which is weighted and kept automatically in 
contact with the merecury—is wound up by an electrical 
relay. In order to measure the temperature, thermo 
elements and platinum thermometers are frequently used 
in connection with the Lindeck compensation arrange- 
ment, whereas mirror galvanometers are employed for 
accurate determinations. 

The following internal combustion motors have been 
installed in the laboratory:—A_ horizontal 70 horse-power 
gas engine, constructed by the Deutz Gas Motor Works, 
for working with lighting and producer gas. This motor— 
Fig. 4, page 90—is regulated either by controlling the 
amount of charge or by simultaneously throttling the gas 
and air; a horizontal 8 horse-power engine—Fig. 7—con- 
structed by Messrs. Kérting, for working lighting gas, pro- 
ducer gas, benzine, alcohol, or petroleum operation. This 
motor is governed by means of a mixture valve and 
throttling valve; a horizontal 8 horse-power engine of an 
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Fig. 4—-FOUCAULT CURRENT BRAKE 


old design of the Deutz firm, which, however, is to be 
replaced in the near future by a modern engine of the 
same size for gaseousand liquid fuel ; a vertical 8 horse-power 
automobile motor, constructed by the De Dion Bouton 
firm for liquid fuel, running at 1600 revolutions per minute, 
and a vertical 4.horse-power Deutz motor, working at 
800 revolutions per minute for liquid fuel. Some of the 
engines which have been installed are there only on 
account of their historical importance. 

The effective output of the engines is ascertained by 
means of a special type of Foucault current brake, which 
is shown diagrammatically in Fig. 4. The exciting current 
for the braking magnets is derived from the mains, and 
the load controlled at will by means of an accurately 
graduated resistance. This brake is a measuring instru- 
ment of the highest accuracy, and is said to be unusually 
easy to work. Its design is due to Dr. Brion. The 
engines are mostly operated with fixed regulators, the 
angular speed being rapidly adjusted for by means of 
bi-fluid speed gauges. An optical indicator is used in 








connection with the two high-sveed engines. The gas 
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and air meters are provided with a device enabling the 
position of the hands to be fixed at any moment; this 
consists of another hand carried along by the hand of 
the clock, and lifted and fixed by means of an electro- 
magnet. There are also arrangements for taking the 
temperature of the exhaust gases. 

The gas generating plant, supplied by the Deutz Gas Motor 
Works—Fig. 6, page 90—has been designed to produce both 
ordinary producer gas—Dowson gas—and water gas, and 
a steam boiler of large dimensions and a blower have 
also been provided. Two pre-heaters can be at will con- 
nected and disconnected to the apparatus. The amount 
of air blown in is measured in the compression compart- 
ment by means of a special meter. This plant readily 
generates 200 cubic metres of producer gas per hour, the 
gas reservoir—Fig. 3—of 50 cubic metres capacity, having 
ample dimensions for storing large amounts of any given 
gas, while being susceptible of filling with lighting gas. 








Tue INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—The twelfth annual dinner of this Association 
will be held at the Queen’s Hotel, Leeds, on Thursday, February 
8th, at 7.15 p.m. The chair will be taken by Mr. J. H. Wick- 
steed, M. Inst. C.E., President of the Association, supported by 
Sir Alexander R. Binnie, M. Inst. C.E., President of the Institu- 
thon, and Dr. J. H. T. Tudsbery, secretary of the Institution. 

INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
STUDENTS.—At a meeting of this body, held on the 22nd inst., in 
the Institution Rooms, Bath-street, Glasgow, presided over by Mr. 
B. Hall Blyth, M.A., Mr. W. A. Kemp read a paper on ‘‘ Aberdeen 
Railway Widening,” which dealt with the widening of the approach 
lines on the Caledonian Railway to the city of Aberdeen. These 
lines were originally constructed in 1866, and were carried.on a 
viaduct of masonry arching accommodating three lines of rails. 
This arching has now been widened to accommodate five lines of 
rails at the south end, and nine at the north end. 


EXHIBITION OF A NEW FIRST-CLASS ARMOURED CRUISER.— 
H.M.S. Black Prince, the latest and most powerful type of 
armoured cruiser, will be on view in the Victoria Docks, London, 
on Saturday afternoons, 27th January and 3rd February, also on 
Sunday, 4th February. The proceeds will be given in aid of the 
Seamen’s Hospital Society—Greenwich and Albert Dock—Poplar 
Hospitaland West Ham Hospital. This important concession has 
been generously granted by the Thames Ironworks Shipbuilding 
and Engineering Company, with the consent of the Admiralty. 
The charge for admission to the ship will be one shilling, and six- 
pence extra will be charged for the engine-room to avoid crushing 
there, so that those interested in machinery can see it to advantage 
and in comfort. 

GLascow TECHNICAL COLLEGE SCIENTIFIC SocleTy.—At a 
meeting of this body, held on 20th inst., presided over by Mr. R. D. 
Munro, M.I. Mech. E., a paper on ‘‘ Deep Mine Pumping ” was 
read by Mr. James Hogg, of Airdrie. Without going into the 
history of the subject—beyond referring to the great variety in the 
methods and appliances employed for dealing with water in mines 
—Mr. Hogg described some of the main characteristics of modern 
designs of pumping plant, illustrating his remarks by lantern 
slides. The various systems in use, and their adaptability to the 
special circumstances and requirements of different mining 
districts, were discussed at length, and descriptions given of Cornish, 
underground steam, and hydraulic pumping, also of express pumps 
and centrifugal and other pumps electrically driven. A good dis- 
cussion followed the reading of the paper, for which the author was 
cordially thanked. 

Royal COLLEGE OF ScIENCE.—The President of the Board of 
Education has appointed Professor W. W. Watts, M.A., F.R.S., of 
Birmingham University, to the Professorship of Geology at the 
Royal College of Science, South Kensington, vacant by the retire- 
ment of Professor Judd. In view of the changes in organisation 
that may be found desirable in the Royal College of Science and 
the Royal School of Mines after the consideration of the Report of 
the Departmental Committee on the College, it has been thought 
best to make this appointment a temporary one. Professor Watts 
was a Fellow of Sidney Sussex College, Cambridge, from 1888 to 
1894, and a member of the Geological Survey from 1891 to 1897. 
He has acted successively as Deputy Professor of Geology at Leeds, 
Birmingham, and Oxford. At the present time he is Assistant 
Professor of Geology and Professor of Geography at the Birming- 
ham University, and is seeretary of the Geological Society. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
At a meeting of this body held within the Institution Rooms, Bath- 
street, Glasgow, on the 23rd inst., the discussion of Mr. Neilson’s 
paper on ‘The Evolution and Prospects of the Elastic Fluid 
Turbine” was continued. The speakers were Messrs. John Riekie, 
W. B. Sayers, and Edwin Griffiths, the latter of whom referred to 
the feasibility of using other turbines than Parsons for ship 
propulsion, especially for astern work. Mr. Yarrow, he said, had 
tried two torpedo boats—one with Parsons and the other with 
Rateau turbines. The vessels were almost similar in size and coal 
consumption, and. yielded about the same speed. He thought a 
combination of turbines might be tried; for example, Parson’s 
turbines for ahead work and another type for astern work. The 
Parsons turbine was inherently irreversible, vut the speaker had 
experimented with a turbine that was reversible, and the 
reversibility was obtained without any sacrifice of the go-ahead 
efficiency. Turbine experts, he thought, might do well to direct 
closer attention to the reversible turbine. A paper was then 
submitted by Mr. James Howden on ‘‘The Screw Propeller Con- 
troversy ,” reference to which will be made in next issue. 


SHEFFIELD UNIVERSITY : STUDENTS’ ENGINEERING AND METAL- 
LURGICAL SociIETY.—The Students’ Engineering and Metallurgical 
Society of Sheffield University held its sixth meeting of the session 
on Tuesday, January 23rd, when Professor J. O. Arnold presided 
over a good attendance. The business of the evening was the 
reading and discussion of a paper by Mr. R. Mather on “The 
Electric Smelting of Iron and Steel.” In opening his paper, Mr. 
Mather gave a brief historical account of the rise of electro-thermic 
smelting processes, and then proceeded to describe the eight or nine 
processes which have received practical application. In the section 
concerning the reduction of iron ores, which was dealt with first, 
the lecturer described the arc furnace of Stassano and the resistance 
furnaces of Harmet, Keller, and Héroult, and referred to the main 
principles on which the Galbraith and Ruthenburg furnaces are 
based. Among the steel-making furnaces described in the paper 
were the induction furnaces of Kjellin and Schneider, the arc 
furnace of Stassano, the Gin resistance furnace, and the com- 
bined arc and resistance furnaces of Héroult, Harmet, and Keller. 
Special attention was paid to the Harmet reducing furnace, and to 
the Kjellin and Héroult steel-smelting processes. In connection 
with each furnace described, Mr. Mather gave information as toits 
commercial application and the number of furnaces now working, 
and made the interesting announcement that the installation of a 
Kjellin furnace in .the metallurgical department of Sheffield 
University is now under consideration. In view of the importance 
of the question, a special committee of the society has been 
appointed to make exhaustive tests of the properties of some 
Kjellin steels kindly submitted by Professor Arnold. After giving 
a general review of the important features of electric smelting as a 
whole, the lecturer concluded a very comprehensive paper by 
indicating the probable future position of such processes in the iron 
and steel industry. The paper was illustrated throughout by 
numerous lantern slides, 
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MOTOR TRACTORS FOR THE WAR OFFICE. 


CONSIDERABLE progress has been made in the application of 
the internal combustion engine for heavy motor traction 
since the memorable trials carried out at Aldershot some three 
years ago by the War-office officials, when the competition was 
practically confined to steam vehicles. The accompanying 
illustrations represent a pair of tractors recently supplied 
by John I. Thornycroft and Co., Limited, Chiswick and 
Basingstoke, to the War-office, in which explosion engines 
furnish the motive power. The engine of the larger tractor 
has four cylinders, with a bore and stroke of 6in. by 8in. 
respectively, giving 40 brake horse-power at 600 revolutions, 
using paraffin as fuel. The ignition fitted is low-tension 
magneto and high-tension magneto, the low tension being of the 


important of whichis an arrangement to drive a dynamo 
for a field searchlight when stationary. The official trials 
included :—(1) A six-hours’ test of the engine driving its 
dynamo at full load. The output was shown to be quite 
sufficient for searchlight purposes. (2) A road trial of 
200 miles, which was performed quite satisfactorily under 
official supervision. This tractor is adapted to haul the field 
searchlight with the cable on a drum. 

The clutch is of the multiple-friction dise type, completely 
encased, and running in oil. The transmission is by means 
of a bevel wheel, and one of a pair of bevel pinions—giving 
forward and reverse motion—both of which are constantly in 
mesh and either of which may be locked to the driving shaft. 
Motion is communicated to the bevel wheel shaft—or first 
countershaft—and through one of three sets of change-specd 














FOUR-CYLINDER 40 H.P. MOTOR TRACTOR 


‘* make-and-break *’ type, while the Eisemann system is used 
to provide the high-tension current. The drive is transmitted 
to the back axle through a friction disc clutch running in oil, 
and a four-speed gear-box. The whole of the gears are 
enclosed in a dust-proof and oil-retaining case, and in order 
to facilitate working over uneven surfaces, the lowest portion 
is 18in. from the ground. Storage capacity is provided to 


carry water, lubricating oil, and fuel for a run of 100 miles | 


without replenishing. 

This vehicle was guaranteed to be capable of pulling a gross 
load of 5 tons under any practical conditions. The official 
tests, which were satisfactorily carried out, were as follows :— 
(1) A brake test of the engine when in position on the vehicle 
using its own radiator, fuel tanks, &c.; (2) an official road 
test pulling a gross load of 14 tons on an incline of 1 in 12; 
(3) an official test over soft ground pulling a gross load of 
7 tons. During this test the tractor was made to haul its 
load while running forwards and backwards, and finally to 
pull its load out of soft ground with the winding gear. 

The engine of the smaller machine shown in the illustra- 
tion has two cylinders, 6in. by 8in. It is of the firm’s standard 
pattern, with the exception of several modifications made to 
comply with the requirements of the War-office, the most 





gears to the second countershaft, whence the transmission is 
continued by means of a Renolds roller chain to the differen- 
tial gear on the back axle, 








THe Errect or CLAY ON CEMENT.—According to the Engineer- 
ing Record, the effect of clay on the tensile strength of Portland 
cement mortar has been investigated in the laboratory of the 
Office of Public Roads at Washington, and some rather surprising 
results obtained. Ina1:1 mortar showing 6801b. strength with- 
out clay, the addition of varying amounts of clay to the sand 
caused a maximum loss of strength of 501b., and no appreciable 
gain. With 1:2 mortar haying 595 lb. strength, 3 per cent. of 
clay in the sand was accompanied by a drop in the strength to 
5501b., while 16 per cent. of clay gave 6151b. strength. With 
both these mixtures the influence of clay was not important. 
With a1: 3 mortar, the tensile strength increased from 375 lb. 
with clean sand to 555lb. with 16 per cent. of clay in the sand, 
and then fell off to 365lb. with 40 per cent. of clay. Ina 
mortar the increase was from 300]b. with clean sand to 445 lb. 
with 20 per cent. of clay in the sand, when a ray off com- 
menced that carried the strength down to 270 1b, with 50 per cent, 
of clay, 
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RAILWAY MATTERS. 


Tur total length of railway in Japan is now over 
4500 miles. The gauge is 3ft. 6in. 

Ir is expected that the Baker-street and Waterloo 
Electric Tube Railway will be open for traffic to the public by 
Faster. 

Tue New York Central is preparing to adopt green for 

and yellow for caution as the night indications in fixed 
The Hudson and the Harlem divisions will be changed 





pr ceed 
signals. 
first. 

Tue Spanish Government has been authorised to ratify 
the Franco-Spanish Convention relating to the Trans- Pyrenean 
railways, and a decree of authorisation was officially published this 
week, 

Tue Grand Trunk Railway of Canada has placed an 
order for eighty-one locomotives, at a cost of £279,600. The 
Canadian branch of the American Locomotive Company will con- 
struct sixty-five of the engines. 

Ir is announced that Mr. C. B. Stuart-Wortley, K.C., 
of Sheffield, who is also 1 director of the Great Central Railway, 
has been appointed chairman of the City and South London Rail- 
way, in succession to the late Mr. Charles Grey Mott. 


Tue Great Western Railway Company announces that 
a special train, bringing the American mails from Plymouth to 
Paddington, recently covered’ the distance of 246 miles in 240 
minutes. A portion of the mails was slipped at Bristol whilst the 
train was running at over 60 miles an hour, 


To-moRROW — Saturday —is the date fixed for the | 
the opening of the Nile-Red Sea line to Port Soudan, branching from 
the main Atbara-Suakim Railway, on which a bi-weekly service has | 
been in operation for passengers since the Ist inst. The new line | 
will displace the conveyance of the mails by camel. : 


Tue Board of Trade have recently confirmed the 
Grimsby District Light Railways Order, 1906, authorising the | 
construction of light railways in the borough of Great Grimsby | 
and in the rural district of Grimsby, in the county of Lincoln 
parts of Lindsey—from Great Grimsby to Immingham, | 





Iv is reported that the Weardale Steel, Coal, and Coke | 
Company, Limited, is about to immediately lay down at Tudhoe | 
Works, South Durham, an extensive installation of by-product 
coke ovens, with complete plant for recovery of residuals. The 
battery will consist of 120 ovens, The spare gas will be employed 
for power purposes, 


Tue French railways in Asia Minor will a year hence 
extend to 600 kiloms., and the system is capable of extension | 
to Biredjik, a distance of 150 kiloms., where a junction | 
would be effected with the Bagdad-Koneh line. The Damascus- 
Hamah route is making rapid progress. In order to shorten by 
three hours the journey from Beyrout to Damascus, a project is 
under consideration for the construction of a tunnel. 


On the 18th inst., on the District Railway, the number | 
of trains in the busy hours was increased from twenty to twenty- | 
four an hour, or a train every 24 minutes. The new automatic 
signalling arrangements, now in — from the City to Mill 
Hill Park, also worked satisfactorily. Good progress is being made 
with the installation of the signals east of the Mansion House, and 
as soon as these are at work—probably within a month—six trains | 
an hour will be added. 


Tue accounts of the London, Chatham, and Dover 
Railway Company for the past half-year have been submitted to 
and approved by the directors, and subject to the completion 
of the audit, they show a balance of £180,241 available for divi- 
dend. The directors will propose that a dividend of £2 5s, per | 
cent. for the half-year be paid on the Arbitration Preference stock, | 
carrying forward £28,875 to the credit of the current half-year, as 
compared with £20,064 at the corresponding period of last year. 


Tue Munich municipal tramways suffer from over- | 
capitalisation, the Town Council having bought the concern from | 
a private company, with the stipulation to pay 11 per cent. 
dividend till June 30th, 1906. when the entire electric tramway 
system will pass into the hands of the Municipal Council for the 
final sum of £35,660. In existing circumstances the undertaking 
is far from flourishing, and, in spite of having changed the rate of 
fares several praseengy. frm the past few years, there was a deficit 
of £6500 in 1904-05. 

THE most important of the measures upon the list of 
legislation now before the Italian Parliament are the three railway 
Bills—first, for the organisation of the management of the State 
railways; the second, for approving the agreements made with 
regard to the management by the Southern Railway Company of | 
their own lines; the third, for authorising the payment of the | 
sums agreed upon for the liquidation of the Adriatic, Mediterranean, | 
and Sicilian companies. e last two of these Bills are marked 
urgent on the order of the day. 


Accorp1nG to the Railroad Gazette, the Government of | 
Ecuador will build a railroad from Ambato, in the province of | 
Tunguraughua, to San Antonio, at the head of navigation on the | 
Curaray River, 120 miles. The object is to develop the rich | 
district east of the Andes mountains. The new line will also 
shorten the distance for transporting the upper Amazon rubber, 
by conriecting with the Guayaquil and Quito Railway at Ambato, 
thence to the port of Guayaquil on the Pacific side, making the 
distance by rail 277 miles, and the entire distance to New York 
4000 miles, instead of 7000 miles, as at present. 


THE Executive Committee of the Italian State Rail- 
roads proposes the introduction of a zone tariff intended especially 
to encourage long-distance travel. The existing rates are substan- 
tially, mileage rates, and these are to remain unchanged for | 
distances of 150 kiloms. (93 miles) orless. For that distance they 
are 7s.. 10s. 10d., and 15s. for the three classes respectively. For | 
250 kiloms., or 155 miles, there would be but a slight reduction— | 
ls, 2d., 1s. 8d., and 2s. 5d.—from the present fares, but for 550 | 

| 





kiloms, (332 miles) there would be a saving of nearly a third on the | 
two lower classes and a fourth on the first class. 


Tue Congress of the mineowners of Southern Russia is 
considering the project of building the St. Petersburg and Donetz | 
Railway, which would connect the capital with Slaviansk, in the 
Kharkoff Government, and serve as a means to carry the coal pro- | 
duced in the Donetz region to the Neva and the Baltic Province 
ports. The Donetz coal region is the richest in that part of 
European Russia, and the local mineowners hope that, if the pro- 
jected railway is laid down to the coast, then the Donetz coal 
would succeed in driving out of the Russian markets a great deal 
of the English coal now imported. The length of the projected 
railway would be 867 miles. 


Ir is safe to say that the American output of steel | 
railway cars for 1906 will be close to 200,000, if it does not exceed | 
those figures. There are, according to the Railroad Gazette, at the 
present time eight plants in the United States equipped for build- 
ing steel cars and cars with steel underframes. These plants turned 
out nearly 75,000 cars in 1905, or about 45 per cent. of the total | 
output, and of these 75,000 cars more than 60 per cent. were built | 
entirely of steel. Assuming the steel bodies alone to weigh 10 tons | 
each, this would indicate a consumption of 450,000 tons of plates | 
and structural shapes. The cars built with steel underframes would | 
increase this total to more than 600,000 tons. | 


| Southern Russia, says the Engineering and Mining Journal. 


| per head. This also constitutes a record. 


| gallons in Canada, and 18,500,000 gallons in Germany. 


| rivets is a good day’s work for three men and one heater. 
| cost per rivet, according to the Engineering and Mining Journal, 


| 4-5 cents. 


NOTES AND MEMORANDA. 


Accorp1NG to the Board of Trade returns this country 
last year exported £5,429,292 worth of new ships, an increase of 
£974,141 on the total for 1904. 


In the navigation season of 1905 the three locks at the 
Sault St. Marie passed an average of 87 vessels perday. This 
— has never been “pproached by any other ship canal in the 
world, 


Iris said that better results are obtained with tantalum 
lamps on a continuous current circuit than with alternating cur- 
rents. With the latter the lamps have a tendency to blacken and 
the life is shorter. 


THE mineral output of the Transvaal for 1905 is 
valued at £22,688,675, of which amount diamonds account for 
£922,780. The total increase in value, as compared with 1904, 
amounts to £4,544,558. 


THE largest industry in Japan is textile, there being 
some 4537 factories of various sizes engaged in this trade, the 
majority being centred in and around Osaka. These are mostly 
worked by steam power. 


Tue Thames Conservancy Board have accepted an im- 
portant contract for dredging the river Thames between Gravesend 
and the Nore. The navigable channel along this stretch of the 
river is to be dredged to a uniform depth of 30ft. 





Wuereas Great Britain continues to be the chief coal 
exporter in the world, from 35 to 40 per cent. of the coal mined in 
the United Kingdom being consumed beyond its borders, the 
United States exports only about 2 per cent. of the coal mined in 
the country ; and about half of this is offset by the imports. 


THERE is no country in the world where the use of 


| crude petroleum as fuel has made such rapid progress as in Cali- 


The use of oil-fuel is more extended there than even in 
The 
reason, of course, is found in the scarcity and high price of coal in 
that State. 


For large internal combustion motors a mixture of 


fornia. 


| equal parts of aleohol and benzol has been found to give good 


results and to be safe. The best mixture, so far as efficiency goes, 
seems to be that containing from 15 to 20 per cent. of benzol. 
In automobile engines 30 per cent. benzol has been found most 
advantageous. 


Ir is thought likely, says the Journal of the Society of 
Arts, that the present year may see a considerable further advance 
in prices for rubber, but it may be expected that before very long 
the supply will be ample for all demands. Not only are there 
immense tracts of rubber which remain untouched in Liberia and 
elsewhere, the cultivation of the rubber tree is veing rapidly 
extended. i 


THE total imports of New South Wales during 1905 
amounted to £29,431,828, being the largest yet recorded, and being 
equal to £19 18s, 3d. per head of the population. The total 
exports amounted to about £37,000,000, equivalent to £25 0s. 8d. 
The registered tonnage 
of shipping trading with the State reached the record figure of 
9,381,619 tons. 


Tue total output of gold from the mines of the 
Transvaal last year is valned at the record total of £20,802,000, 
exceeding the aggregate of the previous year by no less than 
£4,750,000. The natives distributed to mines during December, 
1905, by the Witwatersrand Native Labour Association were 4747 ; 


| time expired and other wastage 6755; net loss during December, 


2008 ; number employed at the end of December, 80,954. 


Tue petroleum production of the world in 1904 was 
9,303,000,000 gallons, of which 4,916,000,000 gallons were produced 


| in the United States, 3,650,000,000 gallons in Russia, 202,500,000 
| gallons in Austria, 206,500,000 gallons in Java aud Sumatra, 
| 135,000,000° gallons in Roumania, 105,500,000 gallons in British 


India—principally Burma—49,000,000 gallons in Japan, 20,000,000 
The 
United States and Russia produce practically nine-tenths of the 
petroleum of the world. 


AccorDING toa report issued by the Bureau of Statistics 
of the Department of Commerce and Labour of the United States, 
the total value of the trade between the United States and 
Germany in 1905 amounted to over sixty millions sterling. The 
imports from Germany, which were greater than in any previous 
year, were £23, 600,000 ; while the exports, greater than in any 
previous year except 1904, amounted to £38,800,000. Germany 
now stands second in the order of magnitude of American trade 
with foreign countries as regards both imports and exports. 


Writine in American Mauwufactures, Professor A. E. 
Outerbridge, Professor of Metallurgy, at the Franklin Institute, says 
that ‘‘Among the comparatively new metallurgical products for 
which I think an increased use will be found is an exceedingly rich. 
ferro-silicon alloy, containing from 50 to 80 per cent. of silicon. 
Ferro-silicon containing from 12 to 20 per cent. of silicon has been 
a commercial product for a long time, but the new rich silicon 
alloy possesses distinctively valuable properties which I have dis- 
covered in the course of some extended investigations not hereto- 
fore published.” 


A NEWLY patented gas producer for gassy coals, 


| lignite, &c., says Power, consists of a small and narrow producer 


superposed on a broad producer, Thus the lower producer is full 
of coked fuel, and has an up draught. The upper producer is fed 
at the top with fuel, and has a down draught. The gases from 
the two producers meet in a space which is formed in the top 
corner under the crown of the lower producer by the natural slope 
of the fuel. Thence the two gases pass to the common outlet. 
Apparently the idea upon which the invention is based is that the 
tarry gas from the upper producer will be more permanently 
gasified by the clean gas from below. 


In riveting with pneumatic hammers, two men and 


| one heater average 500 rivets in 10 hours, whereas by hand 250 


The 


was 1-62 cents by pneumatic hammer, and 3-68 cents by hand. 
On 93,480 rivets in a shipyard at Chicago the machine cost was 
1 cent to 2-5 cents, according to size ; the hand cost, 2-5 cents to 
On 1,300,000 rivets at Cramp’s shipyard, near Phila- 
delphia, the hand price was7 cents for lin.; machine, 3 cents. 
For jin. the hand cost was 5-5 cents; machine cost, 3 cents. In 
general, riveting with the pneumatic hammer is 40 to 50 per cent. 
of the cost by hand. 


Tue following are the number of second and third- 
class passengers Westward bound to the United States by the 
principal British lines during 1905:—American Line: Southampton 
to New York, 6733 second-class and 27,106 third-class; and from 
Live: ] to Philadelphia, 4098 and 19,531 ry ppt making a 
total for the American Line of 10,831 and 46,637 respectively—in 
all, 57,468. Anchor Line: Glasgow to New York, second-class 
and 17,283 third-class, a total of 25,949. Cunard Line: Liverpool 
to New York, 10,891 second-class, and 37,857 third-class, a total of 
48,748; Liverpool to Boston, 3940, 26,755, and 30,695 respectively. 
White Star Line: Liverpool to New York, 11,242 second-class and 
45,903 third-class, a total of 57,145; Liverpool to Boston, 2382, 
11,117, and 13,499 respectively. 





MISCELLANEA, 


Tue use of acetylene for lighting the smaller towns and 
country railway stations is on the increase in Bavaria, the gas 
being cheap. 

Tue bed of the Kiel Canal is to be widened by 22 yards, 
and the water surface by 50 yards, at an estimated cost of 
£4,000,000. 


THE “ Diario Official, Chile,” of December, contains a 
Decree authorising the Director of Public Works to invite tenders 
rd the construction of a bridge over the river Aconeagua, at 

alera, 


A COMPETITION for spring wheel devices, pneumatic | 
hubs, and shock absorbers may be held in Paris in the spring ; a 
paees meeting of interested manufacturers has already 

een held. 


APPLICATION is to be made by the Council to the 
London County Council for an advance of £14,905, balance of 
a loan of £91,905 sanctioned in respect of electricity supply in 
Shoreditch. It was resolved by the Doon Council on Tuesday 
to also apply to the London County Council for sanction. 


In the Cunard Daily Bulletin, published on board the 
Etruria, there appears particulars of the charges for wireless 
telegrams. The minimum rates from ship to ship, and in the 
United Kingdom, are 6s. for twelve words; while in America the 
charge is 8s. 4d. for ten words, Additional words in each case cost 
6d. each. 

Ir is announced that Freiston Shore, an area of level 
land on the Wash, has been acquired by the Coventry Ordnance 
Company and Messrs, Cammell, Laird and Co. for use as a range 
on which to test guns and armour plate. The range is quite level, 
and of such length that experiments can be carried out under 
conditions such as may be expected in modern warfare. The plans 
have already been submitted to the Board of Trade. 


Tus (Friday) evening two motor cars will leave the 
General Post-office, London, at 9 p.m., en route for the General 
Post-office, Edinburgh. The cars will be a 22 horse-power 
Crossley and a 24 horse-power De Dion. They will have to run 
to a fixed time-table drawn up to comply with the law in regard to 
speed ; the intention is that neither engine shall be stopped for one 
moment before reaching the General Post-office, Falinburgh, a 
distance of 400 miles from the General Post-office, London. The 
suggested time to be occupied is 20 hours. Only momentary 
ee of the cars—not the engines—will be made to pick up 
petrol. 


THE year 1905 was not only the most productive and 
the most prosperous year in the history of the American iron trade, 
but it was the most uniformly prosperous year, says an American 
contemporary. From January to December thé demand for all 
leading forms of iron and steel and for the raw matérials of their 
manufacture was continuous and insistent. There was no “dull 
season,” no overloading of the markets, no slump in prices. Upon 
the other hand there was no great scarcity of iron and steel at any 
time, the markets in the main were well supplied, and consequently 
there were no “famine” prices. Few orders were sent abroad, 
and export trade was not neglected. 


THE Canadian Pacific Railway Company is starting 
an Atlantic service this summer, and the two large vessels 
which are to carry on this service are now nearing completion at 
the slip of the Fairfield Company on the Clyde. These boats, 
which will be named the Empress of Britain and Empress of 
Ireland respectively, are of 14,500 tons displacement, and will be 
engined for the development of 18,000 horse-power. e trip from 
Liverpool to Montreal, even when taking the longer and safer 
route to avoid ice, will be accomplished, it is hoped, by the new 
vessels within seven days, and if this be accomplished the new 
vessels will be not only the largest, but also the fastest sailing 
out of Liverpool on the Canadian service. 


THE new route between England and Ireland, vid 
Fishguard in Pembrokeshire and Rosslare in County Wexford, is to 
be opened .this summer, and Messrs. Cammell, Laird and Co. 
launched from their Birkenhead yard on Saturday, the 13th imst., 
a turbine steamer, which is the first of three sister ships designed 
for this service. This ship, named the St. George, is “Soft. 
long, 41ft. in breadth, and 17ft. 6in. depth, and has turbines of 
sufficient power to develop a speed of 22} knots. The distance 
separating Fishguard and ,Rosslare is 54 nautical miles, and the 
new vessels will, it is hoped, cover this in 2? hours, thus making 
it the shortest sea passage between England and Ireland. ' The 
two sister ships, the St. Patrick and the St. David, are also being 
built by Messrs. Cammell, Laird and Co. 


Tue Liverpool Dock Board, at a meeting held last 
week, decided to promote a Bill in the first session of the new 
Parliament, in order to obtain the necessary powers for carrying 
out extensions and improvements on the north side of the dock 
estate at an estimated cost of £4,000,000. Considerable opposition 
is being shown by the residents of the Waterloo and Blundellsands 
districts, which are those which will be chiefly affected by the new 
works, to the pro ls of the Dock Board, and the Bill, when it 
comes before the Committee of the House, is likely to be opposed 
by the Urban District Councils of these two places, unless some 
compromise is arrived at beforehand. The new scheme involves 
the construction of a half-tide dock, of two branch docks—capable 
of taking the largest liners—and the enclosure of a new area of 
foreshore on the north side of Liverpool, by an extension of the 
existing dock well towards Waterioo. 


Some small measure, at least, of the improved 
accommodation for fitting out and docking new ships at Dundee, 
for which the shipbuilders and engineers of that port have long 
been soliciting the Harbour Trust, has now been conceded. 
At a meeting of the Board held on 8th inst., it was agreed to con- 
struct a timber jetty at the yard of the Caledon Shipbuilding 
and Engineering Company, Limited, for the completion of the 
fitting out of vessels. The jetty, which will be 260ft. long, will 
cost £2000. The whole matter of deck accommodation has, how- 
ever, still to be discussed. Two of the shipbuilding firms have 
stated that they have been prevented from tendering for the con- 
struction of large ships by reason of the insufficiency of the width 
of the wet dock entrance, and one of the firms has had to limit 
the beam of the vessel—presumably a dle steamer—until 
entrance and exit from the wet dock could be effected. 


AN item in the budgetary programme of irrigation works 
in Egypt during 1906-causes some doubt as to whether the Esneh 
dam will be placed under construction as early as might be 
expected. In bridge work the coming year may witness an 
important addition to the Kasrd Nil Bridge, which already spans 
the Nile at Cairo, and the Rodah Bridge, which is actually in 
progress, as intelligence from a reliable source states that the 
erection of a bridge to unite Ghezireh with the Cairo bank has 
been decided upon in principle. The structure is, it is believed, 
intended to be of imposing design and proportions ; in fact, a 
worthy companion to the bridges already crossing the Nile. 
While details are yet in the background, so much appears to have 
become known as that the bridge will have a roadway width of 
20m. A large quantity of materials has arrived from the work- 
shops of Messrs. Daydé and Pillé, the French firm who so narrowly 
competed with Sir William Arrol and Co. in the Rodah Bridge 
contract, for the erection of the new Zifta railway bridge, on the 
completion of which the same firm will underteke the construction 
of a large bridge across the Damietia Nile. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrockHavs, 7, Kumpfyasse, Vienna. 
CHINA.—KELLY AND Watsn, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boy VEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMAN Y.—ASHER AND Co., 18, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic ; A. TWEITMEYER, Leipzic. 
INDIA.—A. J. COMBRIDGE AND Co, Railway Bookstalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama. 

Z. P. Marvuya AnD C©o., 14, Nihonbashi Tori 
RUSSIA.—C. RIcKER, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—Wa. Dawson & Sons, Lumirep, 7, Sea-st. (Box 489), Capetown. 

GorRDON AND Gotcu, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Juta and Co., Capetown, Port Elizabeth, Johannesburg, 

East London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpew Houses, Liurrep, Kimberley. 

ADAMS AND Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anv Gotcn, Melbourne, Sydney, and Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney ; Melbourne, 

Adelaide and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Cratio, J. W., Napier. 
CANADA.—MontrEAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co,, 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 

85, Duane-street, New York ; SUBSCRIPTION News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke.ty anv Watsu, Liirep, Singapore. 
CEYLON.—W.WAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tue ENcInreR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
ad vance) - 

Half-yearly (including double number) £0 148. 6d. 
Yearly (including two double numbers) .. £1 9%. Od. 


Ciot# Reapine Casks, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given. below. Foreign Subscribers paying in advance at these rates 
will receive THe ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tas Paper Copies. Tuick Paper Corres. 
Half-yaarly .. .. £0 18s. Od.| Half-yearly .. .. £1 Os. 8d. 
Yotly ous os A TO eee a. EE a 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


4@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’’ 
Telephone—No. 13352 Central. 











PUBLISHER'S NOTICES. 


*,* With this week's number is issued, as Supplements, a Two-page 
Engraving of a Compound Express Locomotive, Great Northern 
tailway; also the Index to Vol. C. Every copy as issued by the 
Publisher includes copies of these Supplements, and subscribers are 
requested to notify the fact should they not receive them. 





*.* If any subscriber abroad should receive THE ENGINEER im an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


42 = In order to avoid trouble and confusion we flad it necessary to injorm 
correspondents that letters af inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4aF All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whutever can be taken of anonymous communications. 


We cannot undertake to return drawings or manuscripts; we must, | 


therefore, request correspondents to keep copies. 


REPLIES. 


SrupEnt.— You might see H. Sexton’s book on “‘ Producer Gas,” and the 
series of articles on ‘‘Suction Producers” which appeared last year in 
our columns, 

DRAUGHTSMAN.—You must seek the information you want in any work 
on steam engines. It would occupy too much space to go into it here. 
See Tennant’s little book on “The Compound Engine,” or the “ Practical 
World Pocket-book.” 

A. F. B.—Go to the Patent-office Public Library, Southamp 4 
Chancery-lane. The shelves are open to readers, and you can see all 
the principal technical books there. See particularly Carpenter's 
“ Heating and Ventilating of Buildings.” 

H. L.—Probably such a rail joint as you describe would run a good 
chance of being adopted. It would, of course, have to stand the test of 
time. Joints of the kind generally suffer in —- ways from wear. 
For example, the ends of scarfed joints fray out and perish. 

A. J. 8.—There are too many makers to name more than a few: Fletcher, 
Russell and Co.; John Wright and Co.; Arden Hill and Co.; Richmond 
Gas Stove and Meter Company ; and Smith and Wellstood, Limited. 
Several show-rooms will be found in Queen Victoria-street, and most 
of the big stores sell various makes. 

Uratirte (A Competitor).—The results of the competition instituted by 
the Uralite Company were given in our issue of October 28th, 1904. In 
the architectural competition the first prize of £21 was awarded to Mr. 
Alfred E. Sidon, and other prizes were awarded to Messrs. John 
Huxtable, E. C. Ackermann, P. N. Brown, Pooley and Follett, C. F. H. 
Voysey, and C. L. Cox. In the shipbuilding competition the first prize 
of £21 was awarded to Mr. G, A. Lax, and other prizes were awarded 
to F. W. Haddy, D. M. Wallace, W. R. Ould, Archibald Scott, and 
William Dawson. The judges highly commended drawings sent in by 
many other competitors, while those of others had to be rejected owing 
to the introduction in them of sections which the company at that 
time was unable to manufacture. 
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ERRATUM. 


Owing toa printer's error the name of the hydraulic engineer to the 
Port Elizabeth Water Scheme was given in our last issue as ‘‘ Mr. W. 
Dugham,” instead of ‘‘ Mr. W. Ingham.” 








MEETINGS NEXT WEEK. 


INSTITUTE OF MARINE ENGINEERS.—Monday, January 29th, at 8 p.m., 
at 58, Romford-road, Stratford, E. ‘‘ Fuel Testing.” 

Tne Junior INSTITUTION OF ENGINEERS.—Friday, February 2nd, at 
Sp.m., at the Westminster Palace Hotel. Paper, ‘‘Some Recent Elec- 
gy readied Measuring Instruments,” by Kerelm Edgcumbe, 
M.1.M.E. 

GroLocists’ AssociaTion.—Friday, February 2nd, at 7.30 p.m., at 
University College, Gower-street, W.C. Annual general meeting. The 
President willdeliver his address, entitled ‘“‘ The Study of Fossil Fishes,” 
with lantern illustrations. 

Civit asp MecHANiIcaL Enorxeers’ Socrery.—Thursday, February Ist, 
at 8 p.m., at the Caxton Hall (late Westminster Town Hall), near St. 
James's Park Station, Westminster, 8.W. Paper, “ Destructor Bye- 
products,” by Mr. F. L. Watson 

Tae InstitvTion or Crvit ENcIngers.—Tuesday, January 30th, at 8 p.m. 
Ordinary meeting. Discussions: ‘‘The Railway Gauges of India,” by 
Frederick Robert Upcott, C.S.1., M. Inst. C.E. Wednesday, January 31st, 
at 2.30 p.m. Students’ visit to the Greenwich Generating Station of the 
London County Council Electric Tramways. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, January 29th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society, 
Corporation-road, Middlesbrough. Papers: ‘“‘ Non-cunducting Work,” with 
special reference to Boiler and Pipe Covering,” by Mr. Ashby W. Warner, 
A.LM.E., Norton. ‘ The Commercial Utilisation of the Surplus Gases 
from Blast Furnaces,” by Mr. Gerald Hooghwinkel, M.I.E.E., M.I.M.E., 
London. 

Tue Farapay Socrery.—Tuesday, January 30th, at 8 p.m., in the 
Library of the Institution of Electrical Engineers, 92, Victoria-street, 
8.W. Papers: ‘‘The Electric Furnace, its n, Transformations, and 
Applications,” Part 3, by Adolphe Minet. monstration of a New 
Electrolytic Tube Furnace, by Dr. J. A. Harker. ‘‘ Note on the Produc- 
tion of Ozone by Electrolysis of Alkali Fluorides,” by E. B. R. Prideaux, 
M.A., B.Sc. 

Roya Institution oF Great Britary.—Friday, February 2nd, at 
9 p.m., at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Electric 
Production of Nitrates from the Atmosphefe,” by Professor Silvanus P. 
Thompson, D.Sc,, F.R.S., M.R.1. Afternoon lectures :—Tuesday, January 
80th, at 5 p.m. (IIL) ‘Impressions of Travels in China and the Far 
East," by Professor Edward Harper Parker, M.A. Thursday, February 
Ist, at 5p.m. (I.) “‘The Significance of the Future in the Theory of 
Evolution,” by Mr. Benjamin Kidd. Saturday, February 3rd, at 8 p.m. 
(1) ‘‘ Advances in Microscopy,” by Mr. John Gordon, R.M.I. 
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Shipyards and the Mersey. 


Ir is improdable that either the enormous ship- 
building output of the United Kingdom last year, or 
the considerable amount of new construction with 
which the present year has begun, will in any way 
stimulate the establishment of new yards of any 
importance in different parts of the country, unless 
isolated instances occur in relation to the substitu- 
tion of new sites for old. The shipbuilding industry 
is almost as liable to fluctuations as the British 
shipping trade, which is, of course, its mainstay. 
Hence we find rising and falling movements in the 
volume of new tonnage turned out of the British 
yards. For instance, we have an almost uninter- 
rupted period of advance in the new construction 
completed between 1893 and 1896 inclusive. After 
a decline extending. over twelve months there 
occurred four years of increasing prosperity as 
represented by 1898, 1899, 1900, and 1901, the 
latter of which witnessed the output of 1,802,000 
tons of new steam and sailing vessels. The next 
three years exhibited a gradual reduction; but, as 
mentioned in a previous issue, the production last 








year amounted to 1,806,000 tons, or about 4000 tons 
above the figure reached in 1901. In addition to 
demonstrating the resourcefulness of the British 
yards, the statistics show the enormous capacity for 
responding to inéreased or sudden demands. Yet 
the increase of 429,000 tons in 1905 over 1904 is 
less than the augmentation of 514,000 tons in 1898 
as compared with the year inmediately preceding it. 
If, then, it were possible to expand the shipbuilding 
business so considerably in 1898, it is reasonable to 
assume that the shipbuilding yards in the United 
Kingdom were by no means taxed to their utmost 
capacity, and that having regard to the extensions 
which all prudent builders carry out, or should 
execute, in order to construct the larger vessels of 
the present day, they could have turned out a still 
greater tonnage than was the case last year. 


The enormous adaptability of the existing ship- 
building yards—clearly illustrated by these figures— 
shows what great caution must be exercised in the 
establishment of entirely new yards, that is, in con- 
tradistinction to new sites for existing businesses of 
long standing and high reputation. We feel con- 
strained to make this observation by reason of a 
statement which was recently made at a meeting 
of the Mersey Docks and Harbour Board. It 
appears that the Board have still a large area of 
land on hand at Tranmere, which is, it is claimed, 
admirably suited for shipbuilding purposes, and 
surprise is expressed that applications have not yet 
been received “from other people” to build yards 
in that locality. Apparently those on the scene at 
present are connected in the form of a development 
company which is preparing a large area for ship- 
building purposes, but it is not obvious whether 
this labour is being carried out as a speculation or 
on the basis of a definite agreement to establish and 
equip shipbuilding works on the site. At any rate, 
it can scarcely be believed that Messrs. Yarrow and 
Co., or any firm on the Thames, already harassed 
by high wages and excessive local rates, to say 
nothing for the moment of the distance from 
supplies of raw materials, would remove to Tran- 
mere, even if that had been the original proposal, 
after the definite statement that in the past ten 
years the rate contributions by the Mersey Docks and 
Harbour Board have increased by £30,000 per 
annum. It is also incredible that the firm of 
Harland and Wolff would think of leaving Belfast 
for Liverpool, as however great the latter may be 
from a shipping point of view, it has many draw- 
backs as a site for the building of ocean liners in 
the most economical way, and there appears to 
be no ground for the report recently circulated 
that the firm proposed to transfer their business 
from Belfast to Liverpool. The only foundation 
for the rumour, according to the Right. Hon. W. 
J. Pirrie, is that the firm are carrying out a large 
amount of work at Liverpool owing to the lack of 
dock accommodation at Belfast. 

The most practical and economical sites for ship- 
building works are those which, in addition to the 
obvious necessity of being on the coast, are also 
situated within easy reach of supplies of coal, iron, 
and steel, which are also utilised for other branches 
of the engineering industry, including the con- 
struction of boilers and engines and auxiliary 
machinery, and where the scope can also be deve- 





‘loped, although in a comparatively few cases, to the 


making of forgings and castings and guns and 
armour-plate. But a glance at a list of the many 
producers of pig iron in Great Britain shows that 
among them there is but a comparatively small 
number of shipbuilders, and where the latter do not 
smelt their own ore and convert the pig iron into 
steel and roll it into plates, they have done the 
next best thing possible by becoming domiciled 
within easy reach of these materials. Thus we 
observe a preponderance of builders on the Clyde 
followed by the Tyne, the Wear, the Tees, and the 
Hartlepools, whilst Ireland comes next, owing to the 
labour facilities enjoyed by Belfast and the delivery 
of water-borne materials. The sixth position is 
occupied by the North-west coast, and this is there- 
fore not very encouraging for the promoters of ship- 
building on the Mersey. In fact, the future 
prosperity of shipbuilders lies with those who will 
be able to control raw materials as far as possible, 
and those who do not enjoy these facilities will 
probably find that. friendly combinations with 
others will be preferable to the initiation of rival 
undertakings. As the chairman of one of the prin- 
cipal engineering companies stated a few months 
ago, the feeling of competition which leads firms to 
buy plant to cut each other's throats is deeply to be 
regretted. It was far better, he declared, to com- 
bine for the utilisation of resources and obtaining 
better prices, and in course of time it might be 
possible, as in the case of the Americans and the 
Germans, to make a little more profit by helping 
instead of opposing each other. These observa- 
tions, although referring mainly to the question of 














































































































































92 


THE ENGINEER 


JAN. 26, °1906. 


iad 








ordnance, are equally applicable to the various 
branches of the shipbuilding industry at the 
present moment, and the general question may 
therefore be dismissed at this stage. 


Locomotive Smoke-boxes. 


THERE is an extensive though desultory literature 
of locomotive smoke-boxes. They have constituted 
a standing puzzle for generations of engineers. No- 
thing has been definitely settled about them. The 
reason is that anything will do for a smoke-box. 
Inventors do not seek the good, but the superla- 
tively excellent. The first we have ; the second is 
hard to get. It is not even quite clear in what this 
superlative excellence consists. The conditions to 
be satisfied are numerous, in some ways conflicting. 
It is not wonderful that the whole problem 
constitutes a perennial subject for discussion, in- 
vention, experiment, and dispute. 

Into a cylindrical extension of the barrel of the 
boiler the products of combustion are delivered 
through a large number of small tubes. These 
gases have to be got out of the smoke-box as quickly as 
possible, and to this end a short vertical pipe or 
chimney is placed on the top of the smoke-box, and 
up this is directed the exhaust steam, which escapes 
at a high velocity and -by “inducing” the hot 
gases to follow it, reduces the pressure in the smoke- 
box below that of the atmosphere. The pressure 
at the ends of the flues being greater in the furnace 
than the smoke-box, the gases flow through the 
tubes. Thus “draught” isestablished. All this is 
elementary ; yet it was necessary to state it here in 
order that the real nature of the smoke-box problem 
may be understood. The first condition of all to be 
observed is that nothing shall be put into the 
smoke-box which will interfere with the sweeping 
of the flues. Certain obstructions are admissible, 
such as the blast pipe because the flexible wire rod 
used in sweeping will pass round it. Baffle plates 
of any kind in front of the tubes may or may 
not be used according as they can or cannot be 
taken out, or pushed out of the way of the sweeping 
rod, with little trouble or loss of time. The next 
condition is that the rate at which the gases pass 
through the tubes, and consequently the volume of 
gas, shall be as nearly as possible the same in every 
tube. It is only in this way that the maximum 
tube efficiency can be secured. Otherwise some 
tubes may pass so much gas that the heat is not 
properly taken out of it, while others pass so little 
that the efficiency of the tube surface, as a whole, is 
diminished. Here we have the crux of the whole 
problem. We need not now do more than mention 
spark arresters, or superheaters, the use of which 
somewhat complicates a problem quite tortuous 
enough without them. 

Early in the history of the locomotive it was 
discovered that the theory that there was the same 
amount. of “ vacuum” or negative pressure at the 
smoke-box end of every tube was unsound. 
Furthermore, it was equally untrue that the positive 
pressure at the fire-box end of every tube was the 
same. But, other things being equal, it is on the 
difference in pressure at the two ends of a tube 
that the volume of gas passed through it in a given 
time will depend. The principal reason why there 
is not a uniformly distributed difference is that 
eddying takes place in the gas. Currents more or 
less violent are set up. These currents and eddies 
do all the mischief, and the art of designing smoke- 
boxes lies mainly in abolishing them as far as pos- 
sible. It seems almost certain, but not quite, that 
the gases will always move along the line of least 
resistance ; but it is not so easy as it appears to say 
what that line is. In a general way the products of 
combustion tend to go to the top rows of tubes, and 
particularly to those nearest to the chimney ; but 
a water gauge does not always give the lowest 
readings in that part of the smoke-box where we 
should expect to find them. We have always to 
take into account the momentum of the gas, which 
carries it more or less far into the smoke-box and 
beyond the tube-plate. It is to enable the gas to 
lose this momentum that the extended smoke-box 
has been introduced. The current of gas has to 
turn more or less at a right angle to get up the 
chimney, and it has, besides, to come in from 
the sides of the box. Again, except at high 
speeds, the action of the blast is intermittent, and 
the smoke-box is intended to act the part of an 
equaliser. Most of the improvements devised for 
the smoke-box have for their object the equalisation 
of the “vacuum” inside it. If the chimney simply 
stands on the top of the smoke-box, and the blast 
pipe is placed high up, then the upper tubes will 
get nearly all the pull of the exhaust, and the lower 
tubes will do little or nothing. To get over the 
difficulty the space in the smoke-box is often divided 
into imaginary horizontal planes or zones by carry- 
ing the chimney down inside the smoke-box in the 
form of one or more petticoat pipes, which are 











simply cones, the action and influence of which are 
too well understood to need detailed description here. 
In the monster locomotives which .are now being 
built the whole “chimney” is inside the smoke- 
box, with the exception of a frill or ring outside, and 
various forms are given to it according to the ideas 
of different inventors. 

It seems to be easy enough to multiply 
petticoats, but an important factor steps in and 
interferes. In order that the blast may be efficient, 
it must discharge through a tube, and this tube 
should diverge like the expanding nozzle of a steam 
turbine. The efficiency of the blast is all-important, 
yet it depends on apparently most insignificant factors. 
For instance, if the blast-pipe stands a fraction of an 
inch to one side of the centre of the chimney the 
draught will be impaired—so much, indeed, in some 
cases, that the engine will not keep steam. If, 
being central, it so happens that the blast strikes 
one side of the chimney, the effect will be exceed- 
ingly bad. So long as boilers were of small 
diameter it was possible to use a fairly long 
chimney, and to place the blast pipe to the best 
advantage, but with the modern engine the chimney 
is mainly in the smoke-box, not outside it, and 
the facilities which are available for placing the 
blast pipe in the best possible position are not all 
that is desirable. This means that the smoke-box 
which will suit a small diameter boiler and a long 
chimney may not be suitable to a modern big engine. 
In point of fact, each type of locomotive requires 
special smoke-box proportions and arrangements to 
sult it. 

If we turn to the furnace bed we have to deal 
with a violent rush of air in under the scoop de- 
flector, which by its curvature tends to concentrate 
the current on the centre of the fire. The curve of 
the brick arch again favours the rise of the gas in 
the middle more than at the sides. The eddies in a 
smoke-box are as nothing to those in a fire-box, as 
may be seen by anyone through blue glass. It is 
even held desirable that the upward tendency 
should be favoured, in order that the flame may 
lick the crown of the fire-box. Naturally, the top 
rows of tubes will get most work to do, unless the 
effect of the petticoat pipes is to augment the pull 
of the blast on the lower as compared with that on 
the upper flues. But whatever arrangement may 
be made, the first condition of success is that the 
blast shall be the most efficient exhausting instru- 
ment possible. This is a truth constantly lost 
sight of; and we find as a consequence that blast 
nozzles much smaller than they might have been 
are necessary in order to maintain steam. While 
attempts are being made to distribute pull over the 
face of the tube plate, pull itself is being diminished. 
Then the engine does not keep steam, and all 
manner of explanations of the reason why, mostly 
wide of the mark, are given. A good deal is being 
said just now, and has been said before, in our 
correspondence columns about smoke-box capacity. 
But capacity is entirely a secondary consideration 
as compared with the efficiency of the exhausting 
apparatus. When difficulties turn up wealways find 
that there is one way out of them—-make the 
nozzle smaller. It is by no means impossible to 
provide maximum exhaust power, and at the same 
time to arrange for the fairly equable distribution 
of the pull among the tubes. But the dimensions 
of the smoke-box can very little affect the question, 
save in one way—a long smoke-box favours the 
deposition of ashes and sparks that would other- 
wise go up the chimney. Whatever it may do at 
slow speeds, when an engine is running fast the 
blast effort is practically continuous, and no equal- 
isation is required. It seems open to doubt that 
capacity much affects distribution of pull. At all 
events, according to our experience, engines with 
very different smoke-box capacities seem to steam 
equally well. As regards distribution, it is to be 
noted that petticoat pipes are always circular. It 
would be worth while to try a rectangular, rather 
narrow-mouthed, petticoat extending across the 
smoke-box from side to side. 


Galvanised Wire. 


In a short time the full report of an investigation 
into the causes of the deterioration of galvanised 
wire, which has been conducted by the Department 
of Agriculture of the United States, will be pub- 
lished ; outlines of the contents of the report have 
already reached us. The inquiry appears to have 
been of that kind which deserves and receives 
universal approval. Its object has been both to 
help the farmer and purchaser in his selection of 
galvanised wire, and to assist the manufacturer in 
his efforts to improve quality by telling him the 
causes of deterioration. There will not be wanting 
those who contend that the second object would be 
better left to the manufacturers themseives, so that 
the most enterprising and scientific amongst them 
might profit by what he had learnt. We will 





not gainsay them, but will only point out that. 
such information as the report contains will now - 
be accessible to all, to British as well ag 
American makers. 

The complaints about the quality of the wire 
are not that any one brand is very inferior to 
others, but that even in the best kinds there are 
curious unexplained inequalities. Thus, certain 
wires will outlive others, rolled probably at ihe 
same time from the same heat. The problem, 
then, is not to distinguish between bad and good 
wires, which would probably be a fairly easy 
matter, but to define the causes of bad parts in good 
wires. The defect to which investigation hag 
been principally turned is corrosion. It has been 
observed that some parts of a woven wire fence 
are eaten away more rapidly than others, and this 
deterioration presents some curious anomalies. It 
has, for example, been found that the wires nearer 
the ground which are in contact with wet grass and 
herbs, instead of corroding more rapidly than por- 
tions more exposed to drying influences, actually last 
longer. Again, it has been noticed that where the 
wire is fastened to trees or stumps it resists decay, 
in spite of the fact that snow and water can lodge 
and remain on it more easily than if it were 
reely exposed. These curious facts are taken 
as supporting the opinion that the rate of 
corrosion is influenced by galvanic action, the 
argument being that the wire is earthed at 
frequent intervals by the herbs or trees with 
which it comes in contact, and the internal action is 
thereby reduced. It will, we think, be generally 
admitted that this explanation as it stands is far 
from convincing. It may receive greater amplifica- 
tion in the detailed reports, but unless it does it is 
hard to understand why, in a network of wire in 
which electrical contact must be good, the in- 
different earthing produced by blades of grass 
should have any distinguishable effect. Further- 
more, the electrical action is presumed to take place 
within the substance of the steel wire itself— 
that is without the assistance of the zine coat 
—and lack of homogeneity in the composition 
of the wire is supposed to exist. We say 
supposed, because so far there is no sound 
evidence that there are such differences in the 
composition of the material as would account 
for the action. The opinion appears to have 
arisen from the observed fact that modern wire does 
not stand as well as the wire of twenty years ago. 
Now, the steel used to-day contains a larger per- 
centage of manganese than the older material, 
which was frequently practically free from it, and 
it is sought to lay the blame on this ingredient. It 
is admitted that were the manganese equally dis- 
tributed throughout the wire it welll nowhere 
exist in sufficient quantities to produce electrical 
action of any moment, and, therefore, it is presumed 
that segregation occurs. Unfortunately for this 
argument, manganese is one of the substances 
which do not segregate readily. If authority is 
required for this statement we may refer to Mr. 
H. H. Campbell’s “ Manufacture and Properties 
of Iron and Steel,” where it is asserted that 
‘“‘ manganese, copper, and nickel do not segregate to 
any extent.”” Hence the whole argument appears to 
lack foundation, and on the evidence before us, 
which is, we admit, incomplete, the electric theory 
of the unequal corrosion of galvanised wire 
should be rejected. A preconception that electri- 
city was at the bottom of the trouble appears to 
have deflected the attention of the examiners from 
the probable existence. of mechanical defects and 
agencies. A microscopic investigation of the zinc 
covering of the wire would: in all probability show 
that it is perforated by exceedingly minute holes ; 
through these holes moisture finds its way, attacks 
the steel, and produces a particle of rust which 
undermines the zine covering and causes further 
damage. An illustration of the kind of action 
that occurs may be found in the micro-photo- 
graphs of a nickel-plated bar, which appeared 
on page 608 of THE. Enarveer, of June 17th, 1904. 
Such defects are liable to occur irregularly, and 
might account for much of the deterioration. It is 
true that the curious phenomena that the bottom 
wire and the wires attached to trees have a high 
resistance to climatic influences is not thus at once 
accounted for, but if we bear in mind that these 
very parts suffer less from stretching by high winds 
and by variations in temperature, that is to say, 
that they undergo less maltreatment than the main 
body of the wire netting which receives, without 
any protection or support, the full strength of sun 
and weather, it is not difficult to believe that in 
these parts small original defects in the zine coating 
are opened and enlarged by the stretching of the 
core, which is thus more and more exposed to 
malign influences. 

Possibly this aspect of the question is re- 
ceiving the attention of the Committee, who 
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are still pursuing their experiments. How- 
ever that may be, the inquiry shows that the 
whole subject of corrosion requires much more 
careful investigation than it has yet received. In 
discussing the last report of the Alloys Research 
Committee we alluded to this question, and we 
again insist on the practical value and importance 
of a thorough research into the cause and rate of 
the corrosion of metals. 


Petrol Torpedo Boats. 


Tur advent of the petrol motor has practically 
effected a revolution in our methods of locomotion 
on land, and it is not a very daring prophecy to say 
that ere long it will prove a very formidable antago- 
nist in marine propulsion, at any rate in small 
craft. In another part of this issue we give a 
description of a launch, only 60ft. in length, with a 





beam of 9ft., which has been driven by means of 
petrol engines at a speed of 26°15 knots, slightly | 
over 30 miles an hour. This in itself is a speed 
which has never before been attained in a vessel of | 
this size, propelled by steam machinery, being | 
approximately 54 knots more than the best result 
obtained for a boat of the latter type. Its hull has 
been strongly constructed, and it has already proved 
itself to be a very seaworthy craft. Under these 
cireumstanees it would be idle lightly to brush aside 
the. contention of Mr. Yarrow, the designer and 
builder, that such craft are eminently suitable for 
coast and harbour defence. As a matter of fact, it 
appears that they might suitably take the place of 
the second-class torpedo boats now carried by our 
first-class battleships and cruisers. It is undoubt- 
edly the case that, even with our present knowledge 
of the internal combustion engine, its running could 
be rendered practically inaudible, or at least only 
audible when at very close quarters. Even 
with the best coal there must occasionally be smoke, 
and, at night time, visible flames, but these would 
be altogether absent. So also would the funnels 
and every other superstructure on deck. Another 
feature in the design renders it specially suitable 
either for emerging from or entering shallow harbours, 
and that is its extremely shallow draught, which is only 
12in. when the boat is at rest. This would also render 
such boats very useful in estuaries or rivers 
obstructed by shoals. The prime cost of these boats 
is small, and it is suggested that a number of them 
might be stationed at various harbours round the 
coast, where, in order to minimise the cost of up- 
keep, they might be manned by the local coast- 
guards. The coastguards are at present the picked 
men of the Naval Reserve, and are already pro- 
ficient in torpedo and gunnery work. As regards 
engineers, there are certainly very few places 








where a perfectly efficient volunteer staff could | 
not be provided from the shore. Thus the only 
expense involved in such a scheme would be the 
initial outlay and the small additional cost of up- | 
keep. On the other hand, there are some objec- | 
tions which are constantly urged against the use of 
petrol. It shares with other spirits the evil repu- 
tation of danger from explosion. But if proper 
precautions are taken, and if, as in the present 
boat, the tank is absolutely isolated from the hull, 
we see no reason why there should be any real 
danger. But as at the present time extensive 
experiments are being made with paraffin, and as 
already encouraging success has been attained in 
its employment, probably in the near future its 
use will provide a solution of the difficulty. It 
may be mentioned in conclusion that the German 
Government are constructing a number of craft 
similar to these for the purpose of fishery protec- 
tion, 


The Thames Steamboats. 


Tue Rivers Committee of the London County 
Council, after many delays, has at length been able 
to present definite figures for the finances connected 
with the steamboat service. They refer, however, 
to but little more than nine months of actual ser- 
vice, but include preliminary expenses between 
April 1st and June 17th of last year. They do not, 
therefore, represent the full loss that the boats 
have sustained, and they are, furthermore, based 
partly on estimates of the outlay and receipts until 
the end of March next. The figures as they stand 
are, nevertheless, sufficiently deplorable. The total 
expenditure for the year, real and estimated, is 
£88,140, including the £18,600 which has to defray 
the debt and pay the interest on it; the receipts, 
also partly estimated, and, we gather, partly based 
on sums which it is believed are recoverable from 
Insurance companies, amount to only £36,935, and 
we are thus left with an uncomfortable deficit of 
over £51,000. It appears that the correctness of 
these figures is not above suspicion, but any dis- 
cussion of them was incontinently suppressed at 
the meeting on Tuesday last. It is to be - feared 





that the Council will not profit by the lesson of 
the last nine months until it has been repeated 
several times; but it is desirable that no stone 
should be left unturned to find means of putting a 
stop to a useless extravagance at the earliest 
moment. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


At the ordinary monthly meeting of the Institution of 
Engineers last Friday evening, before the adjourned 
discussion on Mr. E. J. Izod’s paper on “ The Behaviour 
of Materials of Construction under Pure Shear” was 
resumed, the President announced that the annual 
general meeting would be held next month, when the 
officers for the ensuing year would be ‘elected. * A list of 
the retiring officers, which included-the President, two 
Vice-presidents, Mr. J. A. F. Aspinall and Mr. Tannett- 
Walker, and seven members of the Council, was read. 
This business having been transacted, ‘Professor~Carus 
Wilson supplemented his remarks on Mr. Izod’s paper 
made at the last meeting.~ It appeared to him that 
the author had tried throughout the paper to obtain 
a relation between the shearing stress and_ tensile 


| strength of materials from a physical point of view, and 


had avoided all empirical data and rules connected with 
the subject. He thought that in order to obtain this 
relation, the author ought to have taken the two stresses 
into consideration, and not adopted the arbitrary method 
he had done. The shear stress was half the maximum stress, 
and had the author made use of this, and worked on the 
lines indicated at the last meeting, he would not have ob- 
tained the ambiguous results given in the paper. Referring 
to an illustration he gave at the previous meeting to show 
that a semicircular groove cut in a round bar makes the 
bar stronger than it ought to be, if the strength were cal- 
culated on the reduced area, he said that he had been 
told that his remarks were not conclusive. In order 
further to illustrate this, he explained the phenomena by 
saying that not only had the breaking stress of the bar 
at the reduced area to be taken into consideration, but 
there was also the resistance to shear to be overcome, and 
this had to be added to the strength of the bar at the 
reduced area. 

Regarding the figures given in the table for the tests 
on cast iron, he admitted that this rather disproved the 
results obtained by the author, who had found that 
the shear stress was equal to half the tensile 
strength, or nearly so, whereas his values were lower 
than this. Of the subject of shear tests on cast iron, 
little, he said, was known, and corroborated this statement 
by comparing it with that made by Professor Unwin in 
his standard work on the testing of materials. In some 
tests that had been carried out on cast iron a ratio of °5 
had been given for the relation between shear strength 
and tensile strength. But, according to Professor Unwin, 
these tests were not correct. The question was one 
of considerable complexity, and he was of opinion that 
what is called a shear test is only a crude way of obtain- 
ing the shear strength. Two diagrams were then given 
to illustrate the effect of shear. These we reproduce 
below; the first shows a plate arranged for a shear test 
in the usual manner, whilst. the second gives an extremely 
exaggerated notion of what really takes place during the 








“Line of Principal Shear 


Fig. 1 
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process of shearing—Fig. 1. It was explained that in 
the latter case the lines of principal shear are known to 
take the form shown in the diagram by means of the 
dotted lines. And the corresponding lines in the former 
diagram are those which suggested themselves to him as 
being the most likely lines of principal shear when the 
plate is subjected to that kind of shear. In the illustra- 
tions given by the author in Plates I. and IT. the peculiar 
knife edge in the broken sections, indicating that the 
shears were extremely irregular, are well shown. This 
irregularity, it was pointed out, was greatly intensified in 
the case of cast iron. Professor Wilson expressed the 
opinion that only good results could be obtained in the 
case of plastic materials. 

The next speaker, Professor Unwin, observed that the 
author was to be congratulated on the paper he had 
written, which was not only interesting and useful, but 
of such a nature that it would be greatly appreciated by 
practical engineers. With regard to the paper, he had 
only one or two slight comments to make. It was 
apparent that he did not think that the shackles used by 











the author in the shear tests were as good as they might 
have boen. The reason given for this was that 
a strong compression was put on the face of the 
material under test by means of some _holding- 
down screws. Professor Unwin explained that, by 
compressing the plate in this manner, longitudinal 
stresses, near the shearing plane of the metal must be 
set up. This was not the case in the apparatus used 
at the Central Technical College for shearing circular 
bars, as in this shackle the shear took place between 
one or two dies. This was the essential difference 
between his and Mr. Izod’s apparatus. Continuing, 
Professor Unwin explained that in a good kind of shear 
a peculiar frill is formed, similar to the sketch given 
below—Fig. 2. In test pieces the part a tends to dis- 
appear when the plate td be sheared is very thick, 
whereas the part b disappears if the plate is thin, a 
phenomenon which was said to 
be most curious. In objecting 
to the title of the paper, Pro- 
fessor Unwin said that he did 
not think that it was possible 
to obtain pure shear with a 
scissor-like action. The dia- 
gram Fig. 3 was then drawn to 
illustrate the ordinary shearing 
, action. Here the bar is shown 
: partly sheared, and the dotted 
line indicates the position in the 
bar where there is a tendency to 
crack. The greatest deforma- 
tion takes place in the lozenge- 
shaped area, whilst the arrows show the compres- 
sive stresses and indicate the tensile stresses. These, 
it was said, are not inclined at the correct angle 
to show that pure shear has taken place. Discussing 
punching tests, Professor Unwin referred to the large 
amount of study which was being devoted to this subject 
in France in order to obtain a suitable workshop test for 
finding the value of materials. A good deal has already 
been done to connect the results already found with 
shear tests, and he expressed a hope that before long a 
suitable relation would be found. 

Mr. Wicksteed made some most interesting comments 
on the paper, and on testing generally. He had tested 
specimens of mild steel in a shearing machine as much 
as 6in. diameter, and it was impossible, with our present 
state of knowledge, to test larger pieces, as no steel 
could be got for the knife edge to stand more than this. 
He believed that a bar always tried to avoid shearing. 
It tries to bend and to stretch, but not to shear. 
In order, briefly, to outline his views on the manner 
in which shearing took place, he drew the diagram 
illustrated in Fig.4. This is a sketch of a bar lying in 
position on the bottom steeling. He explained that the 







































































Fig. 2 














Fig. 3 


bar would not stop in the position shown, but would take 
up that position shown by the dotted lines if it were not 
for the force applied to make it do so. The metal a and 
b would, he said, be removed by the knife edge. After the 
steelings had entered lin. on either side, the crack 
extended another inch inward, the two cracks trying to 
join each other on the line of contrary flexure, until 
finally about half the bar separated through shearing. 
Referring to the author’s statement in the paper, that the 
lines shear at 75 per cent. of the tensile strength, he 
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thought that what really took place was that the 
area had been reduced 75 per cent. before shearing 
took place. Previously the action had been one of 
cutting. We give in Fig. 5 an illustration of a 
machine designed by Mr. Wicksteed for making 
single shear tests, which is capable of taking test pieces 
up to 8in. wide by 3in. thick. Numerous experiments 
had been carried out on this machine with a test piece 
8in. wide by 2}in. thick, and the results obtained were 








interesting. The curve given in Fig. 6 was instructive 
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It showed that the maximum pressure exerted on the test 
piece was reached until the blades had approached each 
other half an inch, whilst before the bar broke there was 
nearly three-fourths of one inch displacement in the bar. 
The chief point which Mr. Wicksteed wished to emphasise 
appeared to be that the process of shearing was gradual, 
and consisted of two parts. These were compression and 
indentation, until the area had been sufficiently reduced 















































Fig. 5 


to make the specimen more willing to shear than to stand 
any further compressing. 

Mr. Stromeyer observed that different materials might 
be expected to behave differently under compound 
stresses, and stated that all materials have the property 
of becoming stronger under compound stresses. Dis- 
cussing fractures, he drew attention to the author’s 
diagrams showing the lines of principal shear for cast iron 
and mild steel, emphasising the fact that these lines of 
principal shear were exactly opposite to each other. He 
also referred at some length to compound stresses, and 
also to the title of the paper, to which he objected. In 
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conclusion, he hoped that the investigation of compound 
stresses would be taken up by the Institution of 
Mechanical Engineers. The next speaker, Mr. Maw, 
asked Professor Unwin if he hadmade any measurements 
of the cubical contents of the test pieces mentioned in his 
remarks during the earlier part of the evening, He also 
asked if the hole from which the piece came had been 
measured. He wished to know because several years ago, 
when dealing with this subject, he had found that the 
piece punched out was smaller than the hole from which 
it came, and it would be interesting to have Professor 
Unwin’s views as to where the metal went. When slowly 
punching a thick plate a burr is always obtained, which 
is probably due to a flow of material into the plates.. He 
asked Professor Unwin if he had found that this was so, 
and also if he found that the specific gravity of the 


material had altered, as in his—Mr. Maw’s—experiments | 


there had been a slight decrease. 

In replying to Mr. Maw’s questions, Professor Unwin 
confirmed all his temarks, namely, that the volume of the 
piece punched out is less than the hole from which it 


that he had taken several indentation diagrams, Fig. 7, and 
found that he obtained the same curves for punching as for 
single shear. The discussion then closed, and the author 








indentation, 
Fig. 7 


being unavoidably absent, no reply was possible to the 
various criticisms. 

The next paper was then taken. The subject was 
“ Worm Contact,” by Mr. Robert Bruce, of Leeds. We 
commence printing this paper on page 98 of this issue. 
The discussion which ensued was very brief, only two 
gentlemen participating in it. 


contact was an unworked field, especially with regard to | 
Makers had had to work in the dark, | 


experimental data. 

and let experience guide them at every step. He 
regretted that the subject had not been carried 
further by the author, as the paper lacked practical 
results. The keynote appeared to be the advocating of 
large contact surfaces for worm and worm wheel. But it 
appeared to him that this was not consistent with the 
suggestion that hardened steel worms should be used, 
because, although by this means seizing might be pre- 
vented, it would certainly not prevent wear. The author 
ought to have tried to get rid of wear and tear, probably 
by better lubrication, as both wear and tear are extremely 
detrimental to the efficiency of that class of gearing. 
| The great mistake that had been made with worm 
gearing was the result of designing it in a similar 
manner to spur gearing. Abrasion must be considered if 
good results were to be obtained. The abrasive surface 
in the former case was very small, whereas in the latter 
case it was always large. He was of opinion that the 
only good way of constructing worm gearing was to 
| increase the surfaces, and so to construct them that the 
/oil is never squeezed out. Recently he had made 
numerous experiments with different worms, «&c., and 
had come to the conclusion that if the actual contact 
between the two metals is got rid of, say by a layer of oil, 
it does not matter what metal is used in the construction 
of the gears. 

Mr. Wicksteed remarked upon the value of the paper, 
| and quoted an instance where the pressure on the tooth 
| is 25 tons, and the velocity of the worm very high. This 

gear had been designed according to the author's sugges- 
tions, and the results obtained confirmed the theory upon 
which the design was based. He then quoted another 
case in which a worm gear was driving a slotting 
machine. The machine would take a shaving lin. in 
thickness, and j;in. deep, which was not sufficient, as in 
some cases it was required to remove 3in. of metal. A 
new set of wheels was fitted to the machine, designed on 
the principles laid down in the paper. The same 
diameters of worm and worm wheel were used, and the 
same power ratios adopted, the only differences being the 
newly-designed thread, with the result that a much 
deeper cut could be taken. 

Mr. Bruce, in reply, said that at first. he hesitated to 
bring forward theoretical data without supporting it with 
evidence of a practical nature. But experiments which 
would be of any value would have to be very elaborate, 

| and far beyond the means of a private experimenter, 

‘unless he had much money and time. He agreed that 
the keynote of his paper was to make the contact surfaces 
very considerable, and although it might seem irrelevant 
to suggest the construction of the worm, or worm wheel, 
in hardened steel, still he had done so, because probably 
one tooth might fail, after which there would be consider- 
able wear and tear, unless the worm, or wheel, were of 
hardened material. 

The meeting then adjourned till February 16th, when 
the annual general meeting will be held. 








A PETROL TORPEDO BOAT. 


Last Friday we had an opportunity of inspecting and of 


taking part in a trial run of a new petrol launch which has | 


just been built at Messrs. Yarrow and Co.’s works at Poplar. 
This little craft, which is only 60ft. in length by 9ft. beam, 


was built, so we understand; for use as a_ second-class | 


torpedo boat, and if used for this purpose the tube would be 
carried aft, and a quick-firing gun in the bows. A peculiarly 


shaped hull, with a flat bottom, has been adopted, it being | 


| claimed that the boat of this form will swim upon the surface 
of the water. Practical experiments have demonstrated that 
a speed of one knot more can be obtained with this form of 
hull than with any other with a given power; the reasons 


assigned for this being that the bows of the boat rise, the | 


result being that there is a gliding rather than a cutting 

motion, and that that portion of the power which is usually 

expended in producing surface disturbance, or what is called 

‘‘ wave making,’ is utilised for propulsion. The boat is said 

to have excellent sea-going qualities, as good as can be 
| expected from a craft of this size. 

The petrol engines, which have been made to the designs of 
Mr. Napier, develop about 300 horse-power. There are 
three units driving three propellers. The starboard and port 
engines are of 120 horse-power each, and there is a smaller 
unit in the centre of the boat which develops 60 horse-power. 


Mr. Major said that worm | 


sidered that this amount of reversing power is sufficient 
| The clutches are of metal to metal. The three sets of engines 
| are all controlled from the same board, by means of three 
| throttle and three control levers. -Speed indicators are also 
| placed in a convenient position so that the speeds of the three 
| shafts can be regulated.- One | high-tension - ignition 
| box for each of the side engines, with single coil and 
an eight point distributor, has been provided. While 
the centre motor is driven from a single coil and four 
point distributor. One. of the special’ features of the 
| boat is the arrangement of the petrol tank. In order to 
obviate all danger due to the use of this spirit the main petro] 
tank is quite separate from the remainder of the hull, so that 
in case of damage to the tank the petrol would simply flow 
into the sea, and hot into the boat, and, in case of any con- 
| flagration, the flame, when the boat is travelling, would pass 
| away from the hull. For a length of about 6ft. at the stern 
| of the boat the hull is designed to form a ‘ tray,’’ upon 
| Which this tank rests. Itis sufficiently large to carry one toh 
| of fuel, a quantity which, it is estimated, will drive. the. beat 
|‘for nearly 300 miles, The speed of the boat is high. On a 
| series of trials recently carried. out over a measured mile, 
| she attained a speed of 26°15 knots, which, we believe, to 
| be unprecedented for a boat of these dimensions. This 
increased speed is said to be due to several reasons. First, 
| the much lighter weight of the machinery of the internal 
| combustion type, as compared with, those driven by steam, 
| the saving being nearly 50 per cent. ; and, secondly, the form 
| of hull, which, it may be mentioned, only draws a foot of 
| water when at rest. A feature worthy of mention is the 
| small amount of wash caused by the boat’s progress through 
| the water. The weight, including the hull and propelling 
machinery, does not exceed eight tons. 

As to the future of this type of boat, it is claimed that if 
such a launch be fitted with torpedoes it would be eminently 
suitable for the defence of a port or a coast, and that a certain 
amount of money would be more advantageously spent in 
obtaining a large number of such craft, rather than a few 
vessels of larger size. For example, the cost of a modern 
destroyer is said to be about fifteen times as great as the cost 
of the boat just described. For the purpose of defending a 
port from an attacking or blockading fleet, fifteen small 
vessels of high speed, which it would be difficult to hit, should 
offer a much safer means of defence than one destroyer of 
large size, upon which the fire of a number of guns could be 
concentrated. There is also another point in connection 
with these launches. The number of the crew working the 
machinery is about half what is needed for this class of boat 
if propelled by steam. 


AUTOMATIC SIGNALS ON THE DISTRICT 

RAILWAY. 
Ir is a coincidence that, simultaneous with the appearance of 
the article on the above subject on page 57 of our issue of 
January 19th, the Board of Trade published the report of 
Major Pringle on the collision which occurred on the District 
Railway on November 7th last. The night was very foggy, 
and whilst a train from Ealing Broadway was approaching 
Mill Hill Park Junction it was run into by another from 
South Harrow. The former train being in possession of the 
section, should have been protected by an automatic signal 
219 yards in its rear, which signal was passed by the Harrow 
train. The motorman and front conductor of this train 
maintain that the signal was in the clear position, but as to 
this the evidence is pretty conclusive that they are wrong. 
We are not so much interested in this as in a desire 
to see what arrangements have been made to protect trains 
during foggy weather, when the arms and lights of signals are 
obscured. 

These conditions are met by the provision of the automatic 
stop referred to in the article already mentioned. This 
apparatus works with the signal, and when the latter is at 
danger it is in its normal vertical position, and strikes a trip 
on the leading car of a train should the signal be passed in 
this condition. The trip is thus turned, and this operation 
cuts off the current and applies the continuous brake. Such 
being the arrangement, it becomes necessary to ascertain why 
this safeguard did not lead to the Harrow train being pulled 
up before it came into collision with the train from Ealing. 

Immediately after the collision the automatic stop was 
examined, and was found to be true to gauge. Later in the 
evening the cars were taken over the line, and the trip tested. 
It was found that it came in contact with the stop, and was 
moved round, but, owing to its being twisted on its axis, it 
fouled some of the brake rigging, and did not turn sufficiently 
far fully to open the air brake valve. There is no 
evidence to show how it was twisted, but it was proved that 
the apparatus was gauged before leaving Ealing. This 
examination of the cars appears to be a very thorough one, 
but the Board of Trade inspector recommends that, instead of 
simply gauging the trip to test its vertical and horizontal 
distance from the rail, the carriage examiners should actually 
test the movement by moving the trip until the air valves are 
fully open, and that the motorman or front conductor of each 
train should also do this. 

The trips are mounted on the frame of the car bogie, and 
| are thereby liable to movements caused by the swing of the 
| frames or action of the springs. The inspector, therefore, 
| recommends that they be attached direct tothe axle. On the 
New York Subway they are similarly attached to the truck 
of the car. He further recommends that a second trip be 
provided in case of the failure of the first. There is an objec- 
tion to this, as, should the car be moving slowly with the 
signal at clear, the signal might go to danger, and the stop 
rise before the second trip was reached, and this would pull 
the train up unnecessarily. 

The signals between South Kensington and the Mansion 
House Station are now in use, and the line east thereof is 
| being fitted. 
| The improved schedule on the District Railway provides 
for thirty trains in an hour, instead of twenty. How these 
| are accommodated may be judged by the fact that there are 
| ten automatic signal sections between the Mansion House 
| station and Westminster, instead of four blcck sections. 








| As soon as Dr. Jameson returns to South Africa, Sir H. 
| Goold-Adams, the Lieut.-Governor of the Orange RiverColony, hopes 
| to obtain the consent of the Cape Government to the constructicn 


| of a junction at Kimberley for the projected new railway to Bloem- 


| 


came, and also that the material did flow into the plate. | The two outer propellers are only capable of going ahead, | fontein, upon receipt of which work in connection with the line 
He supplemented his previous remarks with the statement | whilst the central propeller can be reversed, it being con- | would be pushed on at once. 
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COMPOUND EXPRESS LOCOMOTIVE, GREAT NORTHERN 








COMPOUND EXPRESS LOCOMOTIVE, G.N.R. 


Ir may be recalled that, in presiding at the half-yearly ordi- 
nary general meeting of the shareholders of the Great Northern 
Railway Company, held on the 12th February, 1904, the 
Right Hon. Lord Allerton, the chairman of the directorate, 
in referring to locomotive expenses, stated that their locomo- 
tive engineer, Mr. H. A. Ivatt, had, during 1903, built, out of 
revenue, forty-five new engines, as against twenty-eight built 
during the year 1902. Although these engines represented 
fully 35 per cent. more power than the engines which they 
replaced, Mr. Ivatt was not quite satisfied. Their engines 
were well abreast of the times, but the directorate, and also 
Mr. Ivatt, were very anxious not to lose any opportunity of 
testing in every way the power or the opportunity of getting 
the best that is available, and, acting on his suggestion, they | 
were then about to issue invitations to locomotive builders, 
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square feet, to which the tubes, which are of the Serve type, 
contribute 2344 square feet, and the fire-box the remaining 
170 square feet. The working pressure is 200 Ib. per square 
inch, and the fire-grate area 31 square feet. The fire-box has 
a length of 10ft., and its height, asZalso that of the engine 
cab, has been restricted, on account of the smoke troughs in 
the running sheds, and also the coaling platforms, and for 
this reason a Belpaire pattern fire-box, which had been 
originally designed for this locomotive, could not be utilised. 
The engine is fitted with the Vulcan patented starting valve, 
which is designed for the purpose of admitting steam, at a 
reduced pressure, to the receiver at starting, whilst the Vulcan 
pitented screw reversing gear, which has been specially 
arranged for compound locomotives, but which is equally 
applicable for compound engines generally, has been installed. 
This gear is designed so as to permit the ‘‘cut-off’’ in one 
cylinder, or set of cylinders, to be varied independently of 
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GENERAL DIMENSIONS 


specifying the duty to be done, and asking them to build 
engines—compound or otherwise—for trial on the Great 
Northern, 

In accordance with this decision, a contract was, towards 
the end of 1904, placed with the Vulcan Foundry, Limited, of 
Newton-le-Willows, Lancashire, for a four-cylinder balanced 
compound locomotive, to be constructed from designs sub- 
mitted by the Great Northern Company. The locomotive 
was completed last year, and we are indebted to the cour- 
tesy of the builders for the accompanying particulars and 
engravings, including that: given in our two-page supple- 
ment, illustrating this powerful type of express engine. | 
This engine has been submitted to exhaustive trials on 
the Great Northern Railway. The high-pressure cylinders 
are 14in. diameter, with a stroke of 2Sin., whilst the low- 
pressure cylinders are 23in. diameter, with a stroke of 26in. 
The bogie wheels are 3ft. 2in. in diameter, the driving wheels | 
6ft. 8in. in diameter, and the trailing wheels 3ft. Sin. in | 
diameter, the total wheel base of the engine being 28ft. 3in. | 
The boiler barrel is 11ft. 1lin. in length, with an outside | 
diameter of 5ft. 1gin., its centre line being placed no less than | 
8ft. 10in. above rail level. The total heating surface is 2514 


| ment, are of the Great Northern standard types. 


— 


OF THE LOCOMOTIVE 


that in the other. This ensures that the expansion shall be 
reasonably shared between the cylinders, and prevents undue 
rise of pressure in the receiver, with the resulting excessive 
stresses on the low-pressure piston. 
reversed from any position in one gear to the corresponding 
point in the other by moving one handle, and there is no possi- 
bility of jamming the screw, as in other arrangements now in 
use. The leading bogie, as also the trailing wheel arrange- 
In running 
order, the engine, as originally designed, weighed 72 tons, but 
this was subsequently reduced to 71 tons, distributed thus :— 
On the bogie wheels, 20 tons 5 cwt.; on each of the driving 
wheels, 18 tons 10 cwt.—the maximum permitted by the 
Great Northern Railway Company ;. whilst the trailing wheels 
carry 13 tons 15 ewt. The tender runs on six wheels, each of 
4ft. 2in. diameter, and has a total wheel base of 13ft., weighing 
40 tons 18 ewt., and carrying five tons of coal and 3670 gallons 
of water. In running order, the new four-cylinder compound 
locomotive of the Great Northern Railway Company has 
therefore an aggregate weight of 111 tons 18 cwt., and a total 
length over buffers of .58ft.- 10in., the distance from rail 
level to top of chimney being 13ft. 4in. 


The motion may be | 





WATT ANNIVERSARY CELEBRATION. 





THE James Watt anniversary dinner of the Institution of 

| Engineers and Shipbuilders in Scotland was held on Friday, 

29th ult., in the Grosvenor Restaurant, Glasgow, where Mr. 

| James Gilchrist, president of the Institution, presided over a 

| large gathering of representatives of the engineering and ship- 
| building industries of Glasgow and all Scotland. 

In responding to the toast of ‘‘ The Imperial Forces,’’ 

Admiral Wilson said that on the Clyde during the past year 
| there had been completed eight large warships—two battle- 
ships, four first-class cruisers, and two scouts. Those eight 
ships had gone away and been immediately put in commis- 
sion, and the engineering and shipbuilding industries of the 
Clyde should be congratulated on the results. Although it 
was quite ‘‘confidential,’’ they all knew what was happening. 
| They could not, however, mention anything beyond the 
| fact that there were four vessels now building in four 

different yards on the river. After. the toast of ‘‘ James 

Watt’’ had been honoured in silence, a message was read 

from the engineers assembled in Tokio, Japan, that same day 
to honour the memory of Watt. The message ran :—‘* From 
the Far East we greet you on the anniversary of the birthday 
of James Watt. As fellow-sharers in the benefits of his 
genius and activity, we rejoice with you. May the bequests 
which we have together received from him continue to bind 
us closer in cordiality and urge us to mutual assistance.’’ To 

| this message the following reply was cabled:—‘‘ We, the 
engineers and shipbuilders in Scotland, send hearty greetings 
to our confréres in Tokio on the anniversary of the birthday 
of James Watt, and congratulate our professional brethren in 
the Far East in sharing the fruits of Watt’s discoveries and 
inventions. We also hope that succeeding generations of the 
peoples of the island homes of Japan and Britain may enjoy 
increasing comforts and privileges as the ‘ future miracles of 
mechanical power,’ of which Watt laid the foundation, are 
harnessed for their behoof; and that they may be bound by 
ties of friendship and goodwill stronger even than exist 
between the two nations to-day.’’ 

In proposing ‘‘ Engineering and Shipbuilding Industries,’ 
| Mr. Nathaniel Dunlop said that one could not help sometimes 
| wishing it were permitted to. the great men of the past to 
| re-visit the scenes of their early struggles and triumphs, and 
| to see to what they had led. If Livingstone could but have 
| seen the Zambesi spanned at the Victoria Falls by a bridge, 
| forming part of a railway route from Cape to Cairo, its open- 
ing ceremony performed by the British Association ; or if 
| Watt could but get a glimpse of the engineering and ship- 
| building industries upon the Clyde, and the fleets that 
| traversed our ocean routes, with what amazement they would 
| be filled, with what gratitude they would be stirred, that they 
should have been instrumental in doing so much for mankind 
as has resulted from their labours and their genius. In the 
earliest steamers of his firm, so little confidence had they in 
steam propulsion that they made them full-rigged ships, and 
fitted them with lifting screws, so that when the engines 
broke down they could take the propellers out of the water 
and resort to sails. He wondered what modern engineers 
would think of such a suggestion to-day. Not only could they 
make reliable machinery, but they were ready to devise and 
provide new methods of propulsion to the enterprising ship- 
owner. If he preferred turbines, they would make for him 
turbines. They would even, if he wished it, get rid of steam 
altogether and find him a new motive power! Dr. Robert 
Caird, in responding, referred to the enterprise of the two 
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companies—the Allan and the Cunard—in applying the 


marine steam turbine to the propulsion of Atlantic steam- 
ships. : 

In responding to the- toast of ‘‘ The Institution of Engi- 
neers and Shipbuilders in Scotland,’’ proposed by Sir John 
Ure Primrose, the Chairman referred specially to the history 
of the Institution, and to its coming removal to premises of 
its own. Premises had been secured in the centre of the 
city, and they hoped to erect there a building which would 
be a credit to the Institution and an ornament to the city. 
The sum aimed at was £25,000, and as next year was their 
jubilee, it would, he thought, be fitting if the celebration 
were held in the new premises, and particularly so if the 
premises were free of debt. 

The Watt anniversary lecture, under the auspices of 
Greenock [Philosophical Society, was delivered on the 
19th inst., in the Watt Institution, by Mr. S. W. Barnaby, 
member of Council of the Institution of Naval Architects. 
The subject of the lecture was ‘‘ Marine Propulsion,’’ and while 
dealing comprehensively and popularly with the general 
subject, Mr. Barnaby directed specially close attention to two 
aspects which have of recent years come prominently before 
engineers and naval architects, viz., speed in relation to depth 
of water and propeller cavitation. Messrs. Thornycroft had 
found that the speed of some torpedo boats recently built for 
the British Government was 14 knots more in 50ft. of water 
than in 65ft., this being the difference between high and low 
water on the Maplins. Singular results had been obtained 
on the trials of the river class of destroyers. It appeared at 
first impossible to obtain a speed of 254 knots with any of the 
class in less than 120ft. of water, and the speed was three 
knots less in a depth of 50ft. onthe Maplins than in a depth 
of 240ft. on the Clyde. It was subsequently found by Mr. 
Yarrow that at a depth of 25ft. to 35ft. the resistance did not 
exceed that in deep water. The worst depth for a given 
speed was that in which a solitary or non-repeating wave 
was produced. At higher speeds this solitary wave could no 
longer keep pace with the boat, and there was practically no 
wave-making. From Colonel Rota’s experiments it was 
possible to calculate approximately the best depth of water 


for ships of various forms and speeds, and the lecturer had | 


calculated the depths for least resistance for a few typical 
vessels of the destroyer class. 
the coastal destroyers of from 200 to 215 tons;‘and 26 knots 
speed, appeared to be about 20ft., and the resistance was 
greater at any depth exceeding this. The normal deep-water 
resistance was met with at 98ft., and there could be no 
appreciable advantage in running in deeper water than 
this. The resistance of the river class was at a 
minimum at 29ft., reached a maximum at 67ft., and 
dropped at 135ft. to the same amount as at 29ft., and 
remained nearly constant at all greater depths. The figures 
for these boats accorded very closely with the results of the 
trials. It appeared that the new ocean-going destroyers of 
33 knots should do best in about 32ft. of water, and the 


normal deep-water resistance occurred at about 150ft., and | 


was then greater than at 32ft. A vessel of the destroyer type 
of 36 knots speed seemed likely to do best in a depth of 36ft., 
and normal deep water resistance-would be ‘met with at 170ft. 
Vessels of suitable form and sufficient power could be made to 
lift and more or less skim on the surface, and it was probable 
that some of the very highly-powered petrol motor boats had 
reached the condition when displacement was less than when 
at rest, and the wave making was very small. 

Unfortunately, as the resistance became less at high speed, 
the efficiency of the screw became less also, due to the 
phenomenon known as cavitation. The velocity with which 
water could follow up the blades of a screw was that due to 
the head of water over the screw plus the atmospheric pressure, 
and theré was a limit to the speed to which it could attain, 
and there was a definite thrust per square inch of projected 
s*rew surface at a given depth at which cavitation would 
commence. 

After reference to the formation of cavities in the wake of 
submerged boulders in the Niagara Rapids, and, as observed 
in the wake of turbine-propelled steamers when these vessels 


were gathering way, the lecturer drew attention to, and made | 


The best depth of water for | 


use of, an apparatus furnished by the Hon. C. A. Parsons, ! 


whereby the phenomenon of cavitation was illustrated on a 
lantern screen. In an enclosed tank, partially: filled with 
water, there was operated-a propeller 2in. in diametef, the air 
having been exhausted from above the surface of the water in 
order that cavitation might be produced at lower speeds 
than would otherwise be required. The cavities were seen to 
form at about 1200 revolutions, and became very pronounced 
at 1500 revolutions. 

For future progress the lecturer said, in conclusion, it was 
necessary to look for improvements in the generation of 
power, in its utilisation in the engine, and in its application 
in such a manner as to effect the best compromise between 
the various ways in which energy. was dissipated. There was 
room for great improvement in the steam engine. Whether 
steam would hold its own,.in conjunction with a rotary 
engine, such as the Parsons turbine, instead of a reciprocat- 
ing engine ; or whether an internal combustion engine would 
replace both, or whether we must look for the application of 
electrical energy in some very different form from that now 
available, was for the future to determine. 








THE BRAZILIAN BATTLESHIP AQUIDABAN. 


On Sunday night the Brazilian Government lost one of 
their finest battleships, the Aquidaban, which was blown up 
whilst at the small port of Jacarepegna, to the south of Rio de 


Janeiro. The cause of the explosion is not at present definitely 
known, but according to the accounts which have reached us 
up to now it took place in the powder magazine. The loss of 
l'fe wasenormous, nofewer than 212 men having perished,among 
these being, it is said, four rear-admirals. At the time of the 
accident the Aquidaban was accompanying the cruiser Barrosa, 
which was conveying the Minister of Marine and a special 
party on a tour of inspection in connection with the construc- 
tion of a new naval yard. According to the telegrams from 
Brazil, the ship sank in three minutes, in only 24ft. of water. 

The Aquidahan has seen much active service, and was the 
flagship of the famous Admiral Mello, who led the great 
Brazilian naval mutiny, and held control of the harbour of 
Rio de Janeiro for several days. Nor is this the only adven- 
ture through which she has passed, for in April, 1894, during 
the revolution, she was torpedoed by a Government ship 
whilst anchored in the north entrance to Santa Catherina 
Strait, which is situated about a mile from the fortified island 
of Anhatorinirim, and sunk. She was, however, raised and 
re-christened the Vinte Quarto de Maio, the namie again being 
subsequently changed back to the Aquidaban. 


DOUBLE-ENDED MARINE 
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reconstructed at the Vulcan Company’s Works at Stettin in 
1897, calling on her return journey at Elswick to have her 
armament modernised. An armoured battleship of 5000 tons 
displacement, she was one of the Brazilian Government's 
finest warships. Her total length was 280ft.; beam, 52ft.; 
and she had a mean draught of 214ft. The engines, which 
were built by Humphrys, Tennant and Co., comprised two sets 
of vertical three-cylinder compounds, driving twin screws. 
Steam was generated in eight cylindrical boilers designed to 
give 5000 horse-power with normal draught, which could be 
increased to 6000 with forced draught. A speed of 15 knots 
in the former case and 153 knots in the latter was attained in 
service, but were slightly exceeded when the ship was new. 
Her armour consisted of a 1lin.—7in. belt amidships. She 
had a 2in. steel deck. Her vitals were well protected with 
10in. bulkheads below deck, 10in. turrets, 10in. turret bases, 
and a 10in. conning tower. With regard to guns, she carried 
four 8in., 45 calibre; four 4°7in. of 50 calibre; eight six- 
pounders ; and ten Nordenfelts. She also carried five torpedo 
tubes—stern and quarter—two submerged and three above 
water. Her full complement numbered 388, and the price of 
the ship was £345,000, exclusive of her armament, 





DOUBLE-ENDED WATER-TUBE BOILER. 


HiTHERTO the only type of water-tube boiler made by Yarrow 
and Co., Limited, of Poplar, has been that in which the boiler is 


A 





for the innovation in this particular instance, but we under- 
stand that it is by no means the firm's intention to discard the 
single-ended type. Some of the arguments given in favour 
of the double-ended boiler are that it requires much less floor 
space for the same power than does the ordinary type, that 
the weight, which is always an item of considerable import- 
ance, is considerably less, and, lastly, that the constant repair 
incidental to firebrick surfaces is avoided. It follows from 
the foregoing that units can be increased in size, and the 
arrangement of all the steam and feed pipes is simplified. 

Where a group of two or three double-ended boilers, with a 
single stokehold at each end, is placed in one compartment, 
the uptakes and funnel are not so complicated as compared 
with the single-ended type, having the boiler compartment 
with two rows of boilers and a double stokehold between. 
The objection is sometimes raised to the double-ended boiler 
that when there is any difference of air pressure between the 
one stokehold and_the other, flame may issue out of one of the 
firedoors when opened into the stokehold with the lower 
pressure. This consideration is in some cases important, but 
we are given to understand that it has been amply provided 
for by the arrangement which Messrs. Yarrow adopt. 

The advantages of the new boiler over the old will, it is 
thought, be sufficient to insure its adoption when possible. 
In fact, Mr. Yarrow is of opinion that this form of boiler will 
become the most popular on account of its simplicity, and tke 
greater accessibility of all the parts. Its adoption in large 
installations will, it is said, cause a reduction of 12 to 15 per 
cent. in the weight of the boilers for a given power. 
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DOUBLE-ENDED YARROW BOILER 


fired from one end only, the furnace having at the back a fire- | 


brick wall and the necessary double casings and asbestos to 
protect it. But quite recently the firm has undertaken. the 
construction of a double-ended boiler, the designs being in all 
other respects based upon the firms well-known principle. 
The accompanying illustrations show the new boiler, which 
has only just been completed. -In one view we give a longi- 
tudinal section-through the centre of the boiler, from which 
the arrangements of the various parts can be seen. The 
double-ended boiler illustrated has been constructed to take 
the place of the locomotive boiler in the torpedo boat Halcon, 
built by Yarrow and Co., Limited, for the Spanish Govern- 
ment nineteen years ago. 
to have done well, but it was decided by the Spanish 
authorities not to reproduce it but to provide one of the 


water-tube type, so as to conform to modern requirements. | therefore, was equal to 28 million tons, and this at 7s. per ton was 


It is expected that at least a knot more speed will be obtained 
by this change, partly due to the saving in weight, which 
amounts to four tons, and partly due to a greater supply of 
steam. The heating surface of the new boileris 3450 square feet, 
and the grate surface 60 square feet. The locomotive boiler 


which itis replacing had 2300square feet of heating surface, and | savings, due to the high 


The locomotive boiler seems | 


Gas +. StkAM FOR PoweER.—In the course of his address as 
honorary president of the Glasgow University Engineering Society, 
on the 11th inst., Mr. George T. Beilby, president of the Chemical 
Section of the British Association, gave some interesting statistics 
bearing on steam boilers and engines versus gas engine power and 
how the question affected the conservation of the coal resources of 
the United Kingdom. The author entitled his address ‘‘ Modern 
Power Production in its Relation to the Coal Resources of Great 
Britain,” and he said that at a moderate estimate there were in 
Great Britain steam engines and boilers with a yearly output of 
five million horse-power. The coal consumed by these was not 
less than 5 lb. per indicated horse-power hour, or for 300 days of 
12 hours, say, 8 tons per annum, equal to 40 million tons, The 
actual figure of consumption for power was 53 million. By the use 
of gas engines and steam turbines the coal consumption might be 


| reduced to 14 lb. per indicated horse-power hour, or 2-4 tons per 


| 
| 
| 


annum, equal on the whole to 12 million tons. The saving in coal, 


equal to £9,800,000. The cost of making the change need not 
exceed £50,000,000, or, if the power was to be delivered as elec- 
tricity, £60,000,000. ‘The saving on the coal bill was equal to a 
return of 19-6 per cent. on the lower capital expenditure, and 
16-3 percent. on the ape In the latter case the incidental 

y available and convenient form of the 


She was built at Samuda’s Yard at Poplar in 1885, and , 46 square feet of grate surface Mr. Yarrow gives these reasons | power, would more than compensate for the extra expenditure. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





SMOKE-BOX ACTION, 


Sin,—In this week’s ENGINEER Mr. George T. Clayton supplies 
an exceedingly interesting communication on a subject which Is as 
fascinating as it is neglected. Like him, I am convinced that the 
«moke-box of a locomotive is susceptible of considerable improve- 
ment, perhaps more so than any other part, yet almost all smoke- 
boxes are built just as the end of the boiler happens to come, the 
only variatica being that some designers.carry it out in front-toan 
unconscionable length. 

In America, where every atom of gas is made to pass through a 
grating, this enormous volume is, IL think, chiefly valuable-in con- 
sejuence of the large-area of _ it permits, but here that argu- 
ment does not at present hold.good,. The value of the ‘dead ”’ 
volume for equalising the draught is, to my mind, counterbalanced 
by the diminution rendered necessary in the nozzle, surely a clear 
enough indication of reduced efficiency ! 

Most of Mr. Clayton’s arguments I cordially agree with, but | 
cannot help thinking his requirements are much more nearly ful- 
tilled in my own system than in the diagram he provides, and then 
pr weeds ng tw demolish. To this process of demolition | 
propose, if he will allow me, to lend a little assistance. 

In THE ENGINEER for April 29th, 1904," design of mine was 
published for the smoke-box of a moderate sized express engine. 
On comparing this with his, it will be seen that we are both agreed 
in blocking off the upper part of the smoke-box altogether, and in 
making the cross section conform to the shape of the nest of tubes, 
but there the resemblance ceases, although I arrived at my design 
by very-similar reasoning to his. I agree that the box ought to be 
tapered, but resisted the temptation—so far as tapering in the 
horizontal direction “is* concerned—in order to avoid hampering 
access to the tubes. The best smoke-box must be a compromise ; 
the ideal form would be represented by one something like mine, 
with the blast pipe and chimney turned horizontal, on the centre 
line of the boiler, with the engine always running fire-box first, 
and pushing the train before it. . at 

The petticoat he shows is wrong in three respects ; first, it is 
so small at the bottom that much resistance would be caused at 
that point by the crowding of the gases ; secondly, it should stop 
short at the inner “ceiling,” for if it projects as shown, one third 
part of the gases have to be drawn downwards at first in the 
reverse direction to that in which they are wanted to travel, and 
made to turn a sharp corner under the edge of the petticoat ; 
thirdly, by being right against the front of the lining, power would 
be wasted by the remaining two-thirds striking the latter, and 
turning a sharp corner to get up. Incidentally, I may remark that 
the temperature of this lining would be something remarkabie. 
Doors get red hot at the bottom even in the normal position. The 
top plate would also get fairly warm—enough to cause its speedy 
destruction, I suspect. 

To return to the question of resistance, anyone who will examine 
my system side by side with~his, and imagine a set of arrows drawn 
to represent the flow of gases from each tube, will see at once the 
enormous increase of resistance there must be with the crooked 
and congested paths that would have to be travelled in the one case, 
compared with the easy curves and gradual convergence in the 
other, to say nothing of the resistance set up by his steam pipes 
and their sheet iron sheathing, which increases the obstruction 
still further. The attrition of the draught from which these 
obstacles are admitted to be in need of protection means increased 
work thrown on the exhaust steam, while the corresponding 
‘advantage ’—-which is evolved later on in his letter, namely, 
dividing the draught—appears to me to be not an advantage at all, 
but very much the reverse. An “island” in a busy thoroughfare 
may have a good effect in some places, because there is a stream 
of traffic in both directions, but in this case all the rush is one way, 

The diverging nozzle to the blast pipe is a feature independent 
of the form of the box, which might, or might not, be good 
although contrary to hose practice—but it would be preferable to 
try it first in a smoke-box of normal design and known efficiency. 
Anyhow, I very much doubt the sufficiency of the draught with 
the arrangement as shown. 

The waste pipe is also an outside affair. It was tried about 
thirty years ago in some express engines for the North-Eastern 
Railway, and I have often wondered what was the objection to it.; 
there must have been some, or so obvious a means of relieving the 
back pressure would have been perpetuated. In that case the 
waste nozzle was directed downwards and backwards, which is 
better than obstructing the smoke-box. 

Your correspondent draws attention to the fact that in a normal 
smoke-box the draught is much greater in the top middle tubes, 
but in my design this is considerably moditied by the interposition 
of a sloping spark-arrester. The question of ‘sparks he does not 
attenipt to deal with. j 

I have not calculated the capacity of my smoke-box, for one 
thing. because it, is difficult to say: where the. smoke-box ends and 
the chimney begins, which, according to Mr. Clayton, is just as it 
should be, although he pronounces it impracticable ; but in design- 
ing larger engines I increase the length of the smoke-box consider- 
ably, was eeping the chimney just in advance of the centre, 
and spreading the petticoat to the utmost possible extent. 

In eonelusion, Mr. Clayton expresses his belief that he has laid 
down the correct principles. In the main I think he has too, with 
the exception that by carrying the chimney so far forward he 
spoils the effect by introducing sharp corners, the deleterious 
nature of which he seems nevertheless to appreciate. 

The ideal smoké-box, as I have shown, is unattainable ; the best 
makeshift must be as smooth, simple and straightforward as it is 
possible to make it. 

I have seen drawings of a patent design in which an attempt is 
made to give the gases a spiral twist, on the principle of the 
rifling of a gun. That this is clearly wrong will be realised by 
anyone who considers the effect of whirling the water round in a 
lavatory basin. It takes much longer to run away when revolving 
than if it goes out straight. Turn the basin upside down, and 
substitute gas for liquid, and the same thing applies. I hope these 
letters will lead to further discussion on the subject. 

: C. F. DeNDY MARSHALL. 
January 20th. 





WATCH-KEEPING IN THE NAVY. 

Siz,—1n my former letter I traced the future career of the 
young “Qsborne” trained officer till he found himself before the 
starting gear im the engine-room ready tobe the responsible officer of 
the watch, Unless it be apparent that other duties, viz., gunnery, 
marine duty, navigating, or torpedo duty require higher mental 
capacity, it is fair te assume that the young engineer officer will be 
chosen beeayse of his superior attainments in all branches, including 
engineering. The eleverest of the engineers will then be chosen 
for graduation for the highest grades in engineering. Apparently 
the course of those who do not elect, or are not chosen, to perform 
engine-room duties is clear to the top of the tree. The engineer 
officers (E), officers of all grades, will most likely remain as the 
successors of those I have ealled the aborigines, and will never 
reach the coveted position of hoisting the red cross flag, nor sit at 
‘The Board.” Which is very like the present past position of 
engineer officers, and is irksome because of fading known as 
‘int 2llectual pride, self-respect, and aversion to helotage. 

Perhaps some forecast of the proposed ‘‘specialising methods 
«after heterogeneous training may be formed from the words of the 
“Policy” itself. Prior to 1883 naval ships were navigated on the 
one-man-one-job principle, the navigator being the best actual 
‘seaman in the ship, and her safety “was entrusted to him, © All 


- 





admirals, from Drake, through Nelson, and later, were only 
responsible for the safety of their ships in so far,as they verified 
the shipmaster’s work. The abolition of the life-long navigator 
was prompted then, as now, by the idea of substituting a 
‘*specialised ” officer available for other duties. Of the success of 
this departure the ‘‘ Policy” says, under the item ‘‘ Training of 
rite Officers ” :—‘‘ Until the institution of the Navigating 
School—H.M.S. Mercury—-in Midsummer, 1903, the training of 
the navigating officers has been of the most desultory (my italics) 
description.” That system has failed, and is being amended as 
the policy states. 

It was the system which a Og the older one. Under the 
older system there is no doubt that the ships, both steam and 
sail, were better navigated then under the supplanting system. 
Citing naval disasters since 1883, we have the Phoenix, Sultan, 
Howe, Serpent, Viper, Cobra, Assistance, and others, all due to 
errors in navigation, which, with the-many groundings and colli- 
sions, all point out that certainly better navigation is desirable. If 
the collision bills be totalled it will be found to be enormous, 
£10,000 a year of 365 days of commission being said to be the 
average for one class of small war vessel ; and a comparison with 
the numbers of vessels —- in the mercantile aa war navies 
and the mileage done would be very instructive if culled from 
underwriters, and official, repair, and other indents. It may sound 
romantic, but it is not businesss to regard ‘‘a young naval officer 
as of no good until he has smashed up a vessel ;” possible foes 
may rejoice if we have many such, all graduating. 

Seeing that the expiring system of training naval officers of the 
military branch, including navigators, has earned the term 
“desultory ”—which means “‘ jumping” from one thing to another 
without rational or logical connection—the success of the new 
scheme might be doubled, as it is intended to educate in a greater 
variety of subjects, and without allowing proportionate time for 
learning, but if carried out as proposed, and equal attainments 
to those of the present junior engineer officers insisted upon, 
there will be provided an officer who nominally is capable of 
taking command of a ship, is capable of navigating and piloting 
her the world over, is capable of fighting her, has kept watch 
on the bridge—though for how many days and nights is not 
stated—and has his captain’s certificate to that effect, and, in 
addition, is capable of taking sole charge of the machinery of any 
ship to which he may beappointed. All in the event of illness or death 
of his superior officer. And, further, as a naval lieutenant, not a 
‘*specialist:” ‘*Some slight alterations in matters of detail will 
be required to adapt the naval lieutenant to his position as Captain 
of Royal Marines on shore, but no difficulty is anticipated.” 

There is salvation in the new scheme in that, should the ‘ special- 
ised” engineer be incompetent, or not be tfustworthy, or should he 
find that floor-plate work is not congenial, ‘ any officer who desires 
to revert to ordinary executive duties will be able to do so, sub- 
ject to the sanction of the Admiralty.” Though whether there 
‘*will be officers who have special aptitude and inclination for 
engineering work, and who will devote their lives to that particular 
branch of the service, and will forego the chance of executive com- 
mands afloat in favour of the important administrative positions 
in the Admiralty and at the dockyards, which will be open to 
officers with high engineering attainments,” savours very much of 
a conjecture, which is ‘ an fopinion formed on slight or defective 
evidence,” and the writer learns from the conversation of 
parents who have sons at Osborne, that the proclivities of 
those youths are rather fora tomb alongside Nelson’s than to be 
responsible for the introduction and satisfactory working of such 
things as water-tube boilers, which make ships top-heavy, their 
tubes corroding, their cases burning ; of new machinery, which 
may or may not be coal-eating ; of piston and connecting-rods, 
which break and kill —: of careful attendance to the align- 
ments of machinery, and to be a target generally for these and 
other mistakes of his subordinates, and of earnest but untechnical 
advisers. 

As the “ Policy” claims to be a record of reforms and retrench- 
ments, and as we have lately been in the midst of heavy pollings, 
would it not be a business-like method to take a poll to ascertain 
who are willing to be engineers only? This would certainly be one 
mode of retrenchment, as the training would not cost so much and 
the mental efforts would be lessened, for it must be a heavy 
responsibility for any young man to be called upon to perform such 
duties as re-tubing boilers one day and becoming a Captain of 
Marines the next. 

January 23rd, SoRITEs. 


CHARING CROSS AND CANNON-STREET, 


Sir,—lI have read with great interest the letter of Mr. Ambrose 
Poynter, of 8, Southampton-street, Bloomsbury, on the subject of 
the much-desired improvement of the railway service of the South- 
Eastern Railway Company—old style—in regard to its Waterloo 
Junction and Charing Cross passengers. The present system of 
running passenger trains into Cannon-street when one leaves 
Charing Cross for some petty journey of perhaps 12 or 15 miles, 
leads to one’s finding oneself, after sitting in the train twelve to 
fifteen minutes, crossing the Thames for the third time really 
bound for one’s destination, is surely a disability from which most 
railways would have freed themselves long since. It is as bad as 
the Herne Hill disability of uniting East and West trains from 
Victoria and Ludgate-hill, and is a “‘time-tax” on all passengers 
on these amalgamated lines of from five to ten minutes per 
journey, one hour at least per week, and, of course, reduces the 
earning powers of the line and rolling stock in that proportion, 
besides requiring greater wage expenditure. : 

Any reasonable system by which this ‘looping the loop” 
system—of running in and out of Cannon-street when-yot really 
want to travel between Charing Cross and North Kent—can be 
eliminated will have the approval of all who have to travel on this 
railway, and to me it seems.that Mr. Poynter's suggestion is both 
sound and good, and if on careful examination it should be found 
that the roof of Cannon-street Station is not more to be relied on 
than that of Charing Cross, and that in the near future the com- 
pany must face its reconstruction, it would seem a suitable oppor- 
tunity for remodelling it entirely, and. for adopting a scheme based 
on Mr. Poynter's suggestion, amplified, perhaps, in some ways. 

The present system of running in and out of Cannon-street, 
crossing over so many lines, is fraught with infinite delay and not 
a little danger in fog, and the congestion which forthwith on the 
coming of fog arises at Cannon-street throws out of gear the traffic 
all over the line. Much of this delay would be removed if. Mr. 
Poynter’s proposed scheme were adopted. 

Mr. Poynter’s suggestion, in your issue of 5th January, on 
age 9, provides for direct passenger rolling platforms from the 
Sod and Brighton line, as well as for the South-Eastern line, 
to that centre of non-luggage passengers, Cannon-street. The 
suggestion to utilise a portion of the wide bridge as a roadway for 
light quick-moving vehicles, horse-drawn or motor, is also good, 
and deserves the serious consideration of the directors of these 
companies, : 

STEPHEN H. Terry, M. Inst. C.E. 

Westminster, 8.W., Jauuary 16th. 





CHARING CROSS ROOF. 


Sir,—Reading in THe ENGINEER of the 12th inst. Sir B. 
Baker's evidence at the coroner’s inquest upon the deaths from 
the Charing Cross roof accident, where he is reported to have said, 
‘“ When a weld was being made, every effort was used to discover 
a possible flaw, but if. there was no metallic union in the centre 
he knew of no way of discovering it . . . he was quite itive 
that the flaw could never have been discovered.” Sir B. Baker is 
upon the top rung of the professional ladder, and deservedly so ; 
everything he ‘says upon the strength of materials commands 
attention, being the outcome of an unique experience and ripe 





judgment, and it is knowing this that I read the above quoted 
evidence with some surprise. Those sentences may have. been 
quite true some fifty or sixty years ago, but it is in my own experi- 
ence that internal flaws in bars, otherwise apparently quite sound 
to sight, as well as giving a healthy ringing sound by hammer 
tapping, can be detected by suitable apparatus, also in a long bar 
stressed to yielding point, the cross sectional plane of rupture can 
be located beforehand within a few inches. : 

Given suitable ap tus, internal hidden flaws in propeller 
shafts can be detec and located, and what is more, the nature 
or kind of flaw can be ascertained—i.e., whether along with or 
across the grain of the metal. My experience is only with com- 
paratively small bars up to 2in. or 3in. diameter, but with suitable 
apparatus the inside of larger bars can be as easily examined for 
internal flaws as can the lungs and heart of a patient by means of 
the stethoscope ; therefore I cannot admit the accuracy of the state- 
ment-in your leader, page 43, to the effect, ‘It is almost impos- 
sible to discover an enclosed flaw in a weld.” 


Manchester, January 16th. SPECIALIST. 





CANE MILLS. 


Str,—Referring to the article upon sugar cane mills and Mr. 
R. W. Purvis’ letter of the 13th inst. in your current issue, we beg 
to point out that it is not the universal practice in this country to 
make mills with fixed bearings only ; we in common with other 
British firms manufacture mills with either fixed bearings or with 
bearings held in position by means of hydraulic pressure, or by 
springs, according to our customers’ requirements, and we may 
add that of the mills built by us during the past twelve months, 
more than half the number were fitted with hydraulic attachments. 
As a matter of fact, it was originally proposed to provide the Port 
Mourant mill with hydraulics, but it was subsequently decided not 
to do so, but to make provision for hydraulic regulators being 
added at some future time. 

We note Mr. Purvis’ remarks concerning the quality of work 
accomplished by mills of American manufacture, and would point 
out that the percentage of extraction obtained upon the weight of 
the canes depends very considerably upon the composition, and also 
upon the degree of maceration and other conditions of working. 

We may conclude by saying that we do not fear comparison 
being made between the results cf our mills and of those of 
American manufacture. GEORGR FLETCHER AND Co, 

Litchurch, Derby, (H. MarsH, Manager). 

January 22nd, 


GREAT CENTRAL LOCOMOTIVE. 


Sir,—A propos of the article on Great Central Compound Loco- 
motive No. 258, appearing in your current issue, may I be 
permitted to point out that this is not the first instance of a 
compound locomotive with three cylinders, one—high-pressure— 
inside the frames, and two—low-pressure—outside, driving 
separate axles, as is suggested in the article, although not by the 
author. 

On the St. Gothard Railway, Switzerland, one may see engines 
having this characteristic, in conjunction with the 4-6-0 wheel 
arrangement at work on passenger traffic. The Great Central 
compounds may, as stated in the article, easily be converted to the 
two-cylinder simple type, but in that event we might expect to see 
the outside cylinders bushed so as to reduce their diameter ; as 
2lin. by 26in., taking steam direct from the boiler, would be 
rather large in proportion to the capacity of the latter, well 
designed as it undoubtedly is. 

Cuas. S. Lake. 

London, January 22nd. 





TRAMWAYS OVER THE BRIDGES, 


Sir,—Mr. Sennett’s suggestion of an elevated tramway over 
Blackfriars is vastly better than the scheme at present receiving 
official consideration. Indeed, I am convinced that the latter, if 
carried out, will be more obstructive than its promoters realise. 
On the other hand, an elevated structure would admit of freedom, 
at least for the tramcars, which would appreciably decrease the 
omnibus traffic on the bridge proper. Again, a miniature station 
could be included—a “‘ long-felt want ” for trams, as all who have 
occasion to use the present dangerous termini will admit. 
Another important consideration is the relief to the traffic which 
crosses Blackfriars-road at Stamford-street, a spot which would be 
bridged by your correspondent’s scheme. I must state that I am 
not an engineer, but an observer. H. Speak. 

London, 8S.W., January 23rd. 





CHAUDIERES MARINES. 

MonstEUR,—Permettez moi de recourir & la publicité de 
THE ENGINEER pour faire savoir que je n’ai participé en rien & la 
nouvelle édition de mes ‘‘Chaudiéres Marines,” mise en vente en 
ce moment par M. John Murray. 

Je ne suis responsable en rien—(1) Pour les modifications qui y 
sont apportées au texte de mon édition frangaise de 1902. (2) Pour 
les modifications qui n’y figurent pas, et que l’expérience des quatre 
derniéres années m’aurait fait apporter. 

Veuillez agréer l’expressions de mes sentiments les plus 
distinguées. i. BERTIN. 

21 Janvier. 





ESTIMATING COSTS, 

Str,—Having read, with great interest, the able and lucid 
article by Mr. A. W. Farnsworth, on ‘‘ Estimating Costs,” I should 
like to draw attention to the reference to ‘‘ Standing Charges.” 
Without increasing the clerical labour to an appreciable extent, in 
an ordinary office, much that is ‘‘dumped” on these can be 
easily placed direct on some order or department if a little extra 
thought and care is used, say when ordering sundries, and much 
more can be done by a due allocation of salaries. I do not-agree 
with Mr. Farnsworth’s, apparently, slighting remarks concerning 
cards. During a fairly long and varied experience 1 have found 
no system so adaptable to the different claims and needs of 
‘* general orders” and all the “ detailing” required for present- 
day work. ; 


January 23rd. A. WILLIAMS PRICE. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the 
Admiralty :— 

Engineer Commanders.—C. J. James, to the Duke of Edinburgh ; 
and M. Sennett, to the Blake. Engineer Lieutenant J. M. Simpson 
has been promoted to the rank of Engineer Commander, with 
seniority of January 2nd. 

Engineer Lieutenants.—H. E. J. Reynolds, to the Duke of 
Edinburgh ; A. R. Rice, to the Blake; H. B. O’Dogherty, to the 
Empress of India; S. M. G. Bryer, to the Vernon and 
Excellent for T. and H. courses is cancelled ; R. G. Jeffery, to the 
Doris ; W. Rattey, to the Victory, for the Velox ; J. E. Mortimer, 
to the Vivid, for the Hebe; H. F. Russell, to be Duke of 
Edinburgh, on completing. The following Engineer Lieutenants 
have toon ae ~ the Senior List, with seniority of 
ong a :~A. F. White, G. Wormald, R. B. ison, W. H. 


Pratt, H. Murray, R. W. Skelton, J. F. Bushby, and C. F. L. 


Donkin. 

Engineer Sub-lieutenants.—J, D, Grieve, to the Duke of 
Edinburgh, on og re G. J. B. Barry, to the Cornwallis, 
lent ; and 0. C. D. , to the Blake, temporary. 





98 


THE ENGINEER 


JAN. 26, 1906 








a 
—— 





RIGID SUSPENSION BRIDGES.—SYSTEM 
GISCLARD. 

Two rigid suspension bridges, involving a novel and im- 
portant detail of construction, have been recently designed to 
carry the railway from Villefranche to Bourg-Madame over 
the river Yét at different sites. The scheme of the structures 
is the conjoint production of M. Gisclard and his collaborator 
M. Arnodin, the latter gentleman being an engineer well 
known for his work in connection with the erection of trans- 
porter bridges. 
project the authorities submitted the design to examination by 
a commission of experts. In order that their report may be 
properly understood, it will be necessary to describe the 


general features of the proposed bridge, of which a skeleton | 


Before sanctioning the execution of the | 


A DOUBLE-POLE SWITCH. 


Wer have recently had an* opportunity of inspecting a new 

| double-pole switch made by Messrs. Seage and Co., of 
Cambridge Works, Hammersmith. This switch was designed 
to meet the requirements issued by the Corporation of 
| Glasgow relating to its 500-volt service. Incidentally we may 
mention that it has been approved by the various fire offices 

| throughout the country, and is said to fulfil all their usual 
requirements. The instrument possesses one or two features 
which, although they cannot be said to be new, add to its 
| usefulness and utility. The mechanism of the switch is 
| shown in the accompanying illustration. The box is made of 
cast iron, and is shown fitted with insulating bushes for the 





GISCLARD-ARNODIN 


elevation appears in the accompanying cut. Between abut- 
ments the total length is 772ft., which is divided into three spans, 
one central of 514ft., and two shore or side spans of 128ft. Sin. 
each. The width between parapets is 20ft. From one slope 
of the valley to the other the line is on a uniform gradient of 
1 in 16, which leaves a headway at the centre of 247ft. above 
the water level of the Yét. This inclination, together with 
the consequent difference in the apparent height of the piers, 


which is the same for both from track surface, detracts from | 


the general appearance of the structure. The piers are 
founded upon the solid rock, are built of masonry up to the 


underside of the platform, and of steel above that datum. | 


Although the masonry part of-one of the piers is 7ft. 6in. 
more in total height than that of the other, the area of both at 
their junction with the steel work is 27ft. by 14ft., with a 
batter of 1 in 25. Both piers carry at the apices a set of 
expansion rollers. 

Cross girders connect the longitudinals. They are braced 
underneath by diagonal members arranged in the form of a 
St. Andrew cross, and overhead by a series of metallic plates, 
which serve also to support the ballast and permanent way. 
The whole flooring is suspended by vertical rods to a type of 
framework in which more especially consists the originality 
of the design. 
inclined metallic shrouds, five of them in the direction of the 
shore spans, and ten towards the centre of the principal 


SUSPENSION BRIDGE 


receiving cables, but these bushes can be dispensed with, and 
the holes screwed for taking barrels, if it be so desired. In 
order to render the box fire-proof, it is lined throughout with 
asbestos. The switch is also provided with a suitable means 
of ‘‘earthing.’’ One or two alterations in the arrangement of 
the details of the switch have added greatly to its efficiency, 
and made the type a decided improvement on those hitherto 
made by this firm. For instance, instead of the handle coming 
through the cover, the pole pieces are connected to a hard vul- 
canised tube by means of suitable levers, which extend through 
the sides of the box. The pivots of the levers which thus extend 


the cover. The switch is thereby made gas and water-tight. 
Another feature of the apparatus is the impossibility of 
removing the cover when the switch is ‘‘on.’’ This arrange- 
ment prevents anyone tampering with the instrument. The 
switch is constructed so that it has a very rapid ‘‘ break,’’ and 
also so that it is impossible for the blades to be left in an 


From the summit of the piers radiate the | 


opening, which are completely analogous to those used in the | 


Arnodin transporters. In those structures, the lower ends of 


the inclined suspension members are directly attached to | 


the platform of the bridge, and act as an auxiliary to the 
ordinary parabolic cable, that is to a cable passing over the 


apex of the piers, and having its lowest point at the centre | 


of the main span. 
are connected at their extremities to a cable, which has its 
highest point at the middle of the central opening, at a 
height of 20ft. above the flooring. The other ends of the 
cable terminate near the piers, 7ft. above the platform, and 
are entirely free from any attachment to them. It follows 
from this degree of freedom and the absence of stresses due to 
the effects of temperature, that the calculations respecting 


In the present instance, the inclined ties | 


the strength and resistance of the structure can be under- | 


taken with facility and security. 
tions in the principal span, one on each of the piers, and one 
at the centre of the lower cable where the maximum rise 
occurs. 

In addition, all the radiating suspension bars or 
rods, together with the free lower cables, that is all the 
structural members, are under stresses, solely of a tensile 


There are three articula- | 


| 


| 
| 
| 
| 


character, whatever may be the nature, position, and amount 
of the loading to which they are subjected. It is consequently | 


unnecessary, when employing long suspension members, to 
be obliged to use a quantity of extra metal, to enable them 
to resist moments of flexure. 
remarked that long suspension rods are always liable to 
bending moments, so that ordinary constructive triangula- | 
tion would be altogether inadequate, except theoretically, | 
to ensure the requisite indeformability of the whole system | 
of framework. 

It appears from a report drawn up by M. Maurice Lévy, 
Inspector-General of the Ponts et Chaussées, published in | 
the Annales des Travaux Publics de Belge, that the appointed | 
Commission has expressed opinions respecting the proposed | 
design, which, while tolerant, are equally guarded. It | 
is stated that from a purely theoretical. point of view there is 
nothing to object to, but from a practical, since it has not 
yet received the stamp of actual experience, there may be. | 
The Commission observes that the design, in the light of a | 
material structure, has many features in common with 
ordinary suspension bridges, and especially with the trans- 
porter bridges of M. Arnodin, and possesses the same facilities | 
for erection. Again, referring to the Ordish system of | 
suspension, there seems no reason why the example under | 
notice should not be endowed with the same degree of | 
rigidity as a type which has already undergone and survived | 
the ordeal of constant working traffic. It should be borne | 
also in mind that there is nothing in the principle of bridges | 
of the system Gisclard, forbidding its realisation, although | 
certain questions of detail may be reserved for future inquiry. 
The Commission lays stress upon the great interest that is 
connected with the practical execution of the design, which 
is well adapted for spans of very large dimensions. 


| 
It may be here generally | 


| tion of the Symons gold medal to Sir Richard Strachey, 


DOUBLE POLE SWITCH 


intermediate position between ‘‘off’’ and ‘‘on.’’ A vulcanite 
partition, shown in the illustration, is provided to prevent 
‘‘arcing.’’ We are informed that the switch is made in eight 
sizes, suitable for carrying currents ranging from 10 to 200 
amperes, 








RoyAL METEOROLOGICAL Society.—The annual general meeting 
of this Society was held on Wednesday evening, the 17th instant, 


| at the Institution of Civil Engineers, Great George-street, West- 


minster, Mr. Richard Bentley, president, in the chair. The council 
in their report stated that the new scheme of lectures and exhibi- 
tions had been successfully inaugurated during the year, and that 
they had appointed Mr. W. Marriott as the lecturer. The work of 
the Kite Committee had been continued, the special observations 
being carried out by Mr. G. C. Simpson on board the mission 
steamer Queen Alexandra, in the North Sea. After the ew 

.C.S.1., 
F.R.S., the president delivered an address on ‘‘ Meteorology in 
Daily Life.” He referred to the recent advances which had been 
made in that science—more especially in the analysis of the com- 
position of the atmosphere—and in the investigation of the upper 
currents of the air. He also laid stress on the increasing urgency 
of safeguarding the water supply, pointing out that while in the 
reign of William the Conqueror there were barely two millions of 
inhabitants in these islands, and no water then used for sanita- 
tion or manufactures, to-day the population has risen to over 
forty-two millions, and most of the surface lands had either been 
drained or built over. In the course of his address various illus- 
trations of the effects of weather on human life, on the land, on 


| navigation, and on transit, were given. 


WORM CONTACT.* 
By Mr. Ropert A, Bruce, Member, of Leeds. 


THOUGH the subject of worm gearing has been less thoroughly 
explored than that of spur gearing, it might nevertheless be 
anticipated that little remains to be said on either from a purely 
theoretical point of view. Experimental investigation of the actions 
involved in worm gearing has been singularly incomplete, but many 
writers have contributed to the theory of the subject. In spite of 
what has been written, some of the most interesting aspects of the 
question have been overlooked or ignored, with the result that there 
is no single source from which a complete account of the action of 
worm gearing can be gathered. The present paper is intended 
rather to cover some of the more obvious omissions than to g:ve q 


Dovnie-Turzavep R.H. Worm, 4” pitch, 4” outside diam., 3” pitch diam. 
Fia. 1.—Transverse Section. 
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Fio, 2.—Seotion on BB. 
(As seen from left of BB in Fig. 1.) 
b 6 6 b 


om saz: 


rene 








Fio. 3. —Section on AA 
(As seen from left of AA in Fig. 
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are suitably connected to a handle which works on the top of | 
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Fria. 4.—Section on CO. 
(As seen from left of CC in Fig. 1 
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- “Obverse” of aaa in Fig. 3.) 
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complete account of this form of gearing. A complete explanaticn 
would be impossible within the compass of a paper of reasonable 
| length. 

The comparative completeness of the theory of spur gearing is 
due to the fact that the whole action of such gears may be studied 
in a single plane perpendicular to the axes about which motion takes 
place. The successive positions of the tooth profiles in this plane, 
though not capable of continuous representation on a plane diagram, 
may be drawn at close intervals, and a tolerably clear conception of 


Fia. 5.—Generation of the central profile of Worm-Whcel Teeth. 





Fic. 7.—Section of Worm- Wheel in plane OC (Fia. 4) 
J (“ Obverse” of wow in Fig. 6.) FF) 


awa 


the motion may be gathered by the aid of a corresponding series of 
figures. 

In the case of worm gearing the motions of rotation are about 
axes at right angles, and at the outset some device or artifice is 
required in order to bring the motions within the range of plane 
diagrams. If attention be confined to any plane section of a worm 
parallel to its axis, and the worm itself is rotated whilst the plane 
remains stationary, it.is found that the profile of the section remains 
the same, but changes its position, advancing uniformly in a direc- 
tion parallel to the axis at a definite rate, one revolution of the 
worm causing a translation parallel to the axis through a distance 
equal to the pitch. 














* Institution of Mechanical Engineers. 
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Thus Fig. 1 represents a transverse section of a double-threaded 
RH worm, 4in, outside diameter, gin. pitch diameter, din. pitch. 
The section on a plane through the axis is shown in Fig. 2, the 
observer being situated on the left of BB in Fig. 1. The profile 
remains unchanged in shape as the worm rotates, but is translated 
! from right to left as shown by the arrow. Figs. 3 and 4 are 
; respectively sections by planes A A and CC, the observer being 
: situated in each case to the left of A A and CC in Fig. 1, As the 
j worm rotates the same constancy of form, combined with a definite 






Diagrams showing increased Distortion with incressed Pitci 
Three Sections on DD (Fig. 8). 
Fis. 9a. 
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F109. 9b. 
Ditch trebled. 
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rate of translation, is seen to occur. In order to study the action 
of a worm gearing with a worm wheel, it is only necessary to choose 


B B so that it is the plane through the centre of the worm wheel. | 


AtA, BB, and CC will then be detinite planes in the worm wheel 
perpendicular to the axis about which it rotates. The tooth profiles 
of the worm wheel in any particular plane, such as BB, must be 
such that they would correctly gear with a rack of the form bb +, in 
Fig. 2. Similarly the tooth profiles of any plane section A A must 


be such as to gear correctly with a rack aa aa, Fig. 3. 


4- 












The plane | 
whose trace is X X must also remain at a constant distance from | 


| Fis. 14.—Jdustration of Fundamental Condition of Contact of Projiles. 





various outlines of the section of the worm thread. The outline of 
the worm thread, in moving from the position 049 topppp, 
sweeps out the profile «ww, which represents a S44 Bed within 
which it-cannot enter, but every part of which it is forced at some 
time to touch. The central section of the worm yields a symmetri- 
cal profile bL4b—-Fig. 2—and the ar gd section of the worm 
wheel is also symmetrical—Fig. 5.. All other sections of the worm 
by planes, such as A A or CC, parallel to B B, yield unsymmetrical 
profiles, and the conjugate worm wheel profiles are also unsym- 
metrical. 

Thus in Fig. 6, rvrv represents a section of the worm thread 
by the plane A A— Fig. 3—in one of its proper positions relatively 
to the worm wheel whose pitch line is y Y ; «ss also represents 
| the same worm thread in another possible position, and sufficient 
| intermediate positions of the profile have been drawn to show the 
unsymmetrical profiles of the worm-wheel teeth, which, as stated 
before, are merely the envelopes of the successive positions 
assumed by the section aaaa—Fig. 3—of the worm tooth. 

Fig. 7 represents a section of the worm wheel by the plane CC 
situated on the side of BB, opposite to AA, and at the same 
distance from it. It should be noticed that the sections aaa, cee, 
in Figs. 3 and 4, are sections of the worm threads by planes 
symmetrically situated with reference to the central plane B B, 
and that.either may be regarded as the obverse of the other. 
That is to say, ecc—Fig. 4—presents the same appearance to an 
observer in front of the plane of the diagram as aaa—Fig. 3 
presents to an-observer situated at the back of the plane of the 
diagram. In the same way the section yy yy Fig. 7-- which is 
the conjugate or envelope of the successive positions of ¢ ¢-— Fig. 4 

is merely the obverse of the section # w «—Fig. 6—which is the 
conjugate of aaa—Fig. 3. Regarded in this way, the whole surface 
of the worm wheel is realisable, for it is clear that the positions of 
the planes A A, BB, in Fig. 1, have been selected in a perfectly 
general manner. It should be noticed that, as the plane of section 
is removed farther away from the central section, there is an in- 
creasing tendency of the worm thread to become skewed or 
distorted, leading to a similar tendency on the part of the conju- 
gate profile of the worm-wheel teeth. The effects of increasing 
the pitch, or decreasing the pitch diameter of the worm, are 
precisely similar, skewing or distortion being in each case 
increased, These statements will become clear on studying Figs. 8 
to 9, 

Fig. 8 represents a quadrant of the transverse section of a worm. 
B B is the trace of a plane containing the axis, and DD and EE 
are the traces of planes parallel to B B, 

In Fig. 9 the shaded protile dd represents the section of the 
worm by the plane DD, 44 being the section by the central 
plane. 

In Figs. 94 and 9/ the effect of doubling and then trebling the 
pitch is clearly shown, the tendency to ‘‘ skew ” being very marked 
as the pitch is increased. 

In Figs. 10, 10a, and 10), sections in the plane E E of Fig. 8 are 
exhibited in conjunction with the central section, and the effects 
of departure from the central plane and increase of pitch are 
illustrated by the increasing tendency of the sections ¢¢ to become 
distorted. 

Figs. 11, 12, and 13 are sections of a worm of double the pitch 
diameter of Fig. 8, the pitch and the form of thread remaining 
unchanged. Fig. 13 compares in all respects except pitch diameter 
with Fig. 9), the _ and distance of the plane of section from 
the central plane being identical. The effect of increasing the 
diameter is to very much regularise the profile of the sections in 
planes parallel to the central plane. 

Fig. 13 may be compared with Fig. 10), and the effect of 
increasing the diameter is seen to be equally marked in the 
case of sections by the plane EE. These illustrations will serve 
to explain the general tendency of the forms assumed by correctly 
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Plane Seclions of Conta: 


so that its central plane was horizontal and level with the centres. 
The actual worm—or a duplicate of it cut in lead—with which the 
wheel cast from the pattern under construction was to gear, was 
mounted between thecentres of the lathe, and the two were brought 
as nearly as possible into gear. The rotation of the worm, which 
was covered with ‘‘marking,” in the partially formed pattern, 
marked the “ high points,” which were then carefully removed by 
the patternmaker, and this process was continued till the bearing 
of the worm in the wheel was judged sufficiently good, and the 
correct centre distance was reached. This process, tentative and 
tedious as it may appear, is performed at a less cost and leads to 
better results than the method of determining the correct sections 
of the teeth on various parallel planes and shaping the teeth to tke 
marked lines with the aid of intermediate templates. On the other 
hand, the various methods by which worm-wheel teeth are cut do 
not require accurate predetermination of the form of the teeth. 
So that, however produced, a correct knowledge of the forms of the 
teeth is necessary rather for the comprehension of the finished 
article than for its production. 

A much more important question now presents itself. Given a 
perfectly formed worm wheel and its mating worm, what is the 
nature and extent of the contact that takes place, and how are the: e 
affected by the proportions assumed? It is evident that a know- 
ledge on these points must be gained before a really satisfactory 
basis for determining the proportions of worm gearing for a given 
load or duty is arrived at, and until some satisfactory theory is 
developed purely empirical methods must be used. 

In developing the theory which follows, the method of prc- 
cedure is to examine what takes placein various planes parallel to the 
central plane of the worm wheel. And, as has been already pointed 
out, the action of the sections of the worm and worm wheel by sucn 
a plane is precisely analogous to gearing together a rack and whee'. 
When a rack tooth is in contact with an engaging wheel tooth, the 
common normal at the point of contact of the tooth profiles must 
pass through the pitch point or point of contact of the pitch lines. 
This is the fundamental condition which must be obeyed Ly ary 
protiles whatever which are suitable for correct gear teeth. Th:= 
statement needs no formal proof, for at any moment the correct 
motion of the pitch surface of the wheel relatively to the rack or 
that of the rack relatively to the wheel is one of rotation about the 
pitch point as virtual centre ; any other disposition of the surfaces 
of the teeth in contact than that stated would therefore lead either 
to their separation or interpenetration. Thus, in Fig. 14 the pitch 
line of the rack is p R, that of the wheel being » W, which touches 
pR at the pitch point p; rv is one position of a rack or worm 
tooth. The point at which contact takes place can now be readily 
determined, for, if a normal po be drawn from p to rv, « is the 
only point which fulfils the condition laid down. WW, the 
protile of the wheel tooth, must also touch r+ at a, and pa must Le 
normal to it. On this condition alone rotation about the 
instantaneous centre p possible. As a rack tooth passes through 
all its stages of contact with an engaging tooth, the position of the 
point of contact is continually changing, and relatively to the 
pitch lines its path is determinable, and is termed the path of 
contact. The path of contact for any particular rack tooth can Le 
readily found as follows :—7/ 7g is the profile of the driving side of 
a rack tooth, and », jg is the pitch line—Fig. 15. Normals p47}, 
P2'q+ ++ Pg’, are drawn at intervals to cut the pitch line at py, 
P2+++ ps When contact takes place at 7}, »; must coincide with 
the pitch point ; similarly, when contact is at rg, p2 coincides with 
the pitch point. If, therefore, as in Fig. 15a, the normal and -the 
profiles are re-drawn in the successive positions, when contact 
takes place at r}, 7g... 7s, a series of points on the contact path 
will be obtained, and a fair curve through these gives the contact 
path r, ...7g—Fig. liu. The shape of the contact path depends 
solely upon the shape of the rack tooth. Thus, in Fig. l5a a 
rack tooth convex with regard to the mating tooth has a curved 
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the axis of rotation. According to this view, any section of a worm 
wheel by a plane perpendicular to its axis is the conjugate of a rack 
Whose profile is the section of the mating worm in the same plane. 
In other words, the profiles of the worm wheel teeth are the 
envelopes of all the possible successive positions of the worm teeth 
— the latter can assume when working in proper relation to the 
ormer, 

In Fig. 5 the statement just enunciated is illustrated, several 
Successive positions of the central section—that is, the section in 
the plane B B of Fig. 1—of the worm are shown in proper relation 
to the worm wheel. 











The profile of the worm wheel is seen to be the envelope of the | 
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| shaped worm wheels. Valuable as it is that correct notions on 
| these points should be current, they are not of immediate practical 


— 
ough accurate machine methods of producing worm wheels | 


have been known for at least seventy years—Sir J. Whitworth 
patented his hobbing machine in 1835—nearly all worm wheels in 
common use till within late years were cast from wooden patterns. 
The production of the pattern was seldom dependent upon the 
previcus accurate determination in the drawing-office of the correct | 
profiles of its various sections. The most. expeditious method in 
| vogue was to form an approximate pattern of the worm wheel and | 
mount this upon a vertical stud carried on the slide rest of a lathe 


contact path concave towards the centre of the mating gear. 
If, however, a rack tooth is concave on the side of the mating 
tooth, the path of contact is curved so as to be convex towards 
the centre of the mating gear, as in Figs. 16 and l6a, whilst a 
straight-line rack tooth has a straight-line path of contact. The 
curvature of the contact path is greater or less according as 
the curvature of the protile of the rack tooth is greater or 
less, and its inclination to the pitch line is also greater or less, 
according as the inclination of the rack-tooth profile is greater 
or less. 

The limitations of the paths of contact re determined in general 
by its intersections with the paths’dt thé ‘extremities of the mating 
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tooth profiles. Contact commences at the intersection of the con- 


tact path with the circle limiting the worm-wheel teeth, and ends at 


its intersection with the straight line through the tips of the worm 
teeth. In certain cases, however, the path of true contact is 
considerably abridged by reason of interference. In order that 
the path of contact may be determinable for any plane section 
selected, it is necessary to know when interference is likely to 


occur, and for this purpose it is necessary to study in greater | 


detail the method of obtaining the conjugate of any given rack or 
worm profile. 


In Fig. 14 the line a p, which is a normal of the rack tooth, is also | 


a normal of the wheel tooth at the point of contact, and the same 
holds good for any other point of contact. 

In Fig. 17a 1 p1, 72 pg, &e., are normals of the rack profile 7 7), 
when 7}, /2, &c., are points of contact, and );. pg, &e., coincide 
with the pitch point P. Hence, if W P is the pitch line of the 
wheel gearing with the rack whose profile is 7, 7), points 7, o, 
&c., cen be obtained on the conjugate profile which will come 
into contact with the points 7, rg &c., of the rack profile as 
follows : 

Make the are p, P—Fig. 17/—equal to the line p,; P—Fig. 17a 
and draw 7p; #, equal to Pi", and inclined to the radius », O at an 
angle equal to O pj); in Fig. 17a. Find pe and i,, &c., in a similar 
manner. 

It is obvious that if Pin Figs. 17a and 17) were brought into 
coincidence, and the pitch lines were brought into their proper 
relative positions, so that , po, &c., successively coincided at P, 
then w, would coincide with r,, and w, p, with r, p, ; also in its 
turn tg would coincide with 79, and ig pg with ig pg, so that ir, is 
one point, and #9, #3, &c., other points of the conjugate profile. 
This method of using the normals to construct the conjugate of the 
rack profile is therefore an alternative to the method of envelopes 
already described. It is evident in Fig. 17a that as the lower part 
of the convex profile is approached the normals greatly extend in 
length, and if they are drawn for portions below +,,, the direction 
of the normal will ultimately be parallel to the pitch line, and hence 
will never meet it. It will now be impossible to find any point on 
the conjugate profile which will come in contact witha point in the 
profile from which a normal parallel to the pitch lines is drawn. 
When, therefore, the path of contact becomes parallel to the pitch 
line of the rack, further contact becomes impossible. 

A limitation in the other direction is illustrated in Figs. 18a 
and 18+. The rack profile is here concave and the path of contact 
is such that a circle concentric with the pitch circle touches it at T. 
Contact beyond this point T cannot take place. For if the con- 


struction already described be applied in Fig. 18 to find the con- | 
jugate profile, we find that the resulting curve has a cusp, and that | 
| of the worm at the moment when contact takes place at the pitch 
Mathematically, contact along a line yields no area, but it | 


the second branch of the curve +; «7, corresponding with that 
portion of the contact path beyond T, is of such a character that, 
though the mathematical relationships hold good, physical contact 
is impossible. If the case be carefully examined, it will be seen 
that contact between the branch #; #r) and the rack 77; would take 
place on the opposite side of 7, 7; to that on which contact occurs 





| point. 


section. On the other hand, the inclination of the contact line on 
this side is greater as the distance from the central plane is 
increased. The inclination of g,g, at the commencement of con- 
tact is very marked, whilst that of the line 6, ), denotes a consider- 
ably reduced obliquity. In Fig. 20 the scheme of lettering is the 
same as in Fig. 19, the worm represented in this case being one 
whose pitch is equal to the pitch diameter, the helical angle being 
16 deg.—42 deg. 

Fig. 20u represents the sections of profiles and contact surface of 
a worm of the same diameter, the pitch being reduced to 2in., and 
the helical angle being 6 deg. 4min. The distortion of the contact 


| surface is much less marked, and as the ratio of pitch to pitch 


diameter—as in Fig. 20a—becomes less and less, the tendency of 
the surface to coincide with an oblique plane whose trace is a) « 
becomes greater and greater. 

The limitation of the contact surface to the left of A A is not 
here so apparent, but the tendency towards greater obliquity on 
that side of the worm which, as it rotates, is advancing towards 
the central plane is still marked, though not to the extent indi- 
cated in Fig. 19. In conjunction with the foregoing remarks, 
Figs. 19, 20, and 20a sufficiently indicate the general tendency of 
the surface of contact for any given worm, but the actual amount 
of contact depends upon the limitations imposed by interference or 
by the intersections of the surfaces bounding the two gears with 
the contact surface. 

Fig. 21 is drawn to scale, to illustrate the actual boundaries of 
the contact surface in the case of right-hand worm Sin. diameter, 
8in. pitch—double thread—gearing with a worm-wheel with thirty 
teeth. The lettering is similar in all three views of the contact 
surface, the boundary of which is KO K!O—the dotted lines 
a A, a Al, &c., represent lines of contact in planes parallel with 
the central plane—that is, dividing the worm wheel symmetrically 
and containing the axis of the worm. It will be readily seen that 
the lines of contact are much more extended on the side of the 
contact surface where the worm-wheel teeth are receding from the 
central plane—that is, on the lower side in plan—and that the 


average obliquity of contact is at the same time less on that side. | 


It must not, however, be imagined on this account that the reced- 
ing side of the contact surface is the more valuable, for in 
determining the ability of the surfaces in contact to transmit 
pressure without undue wear or abrasion, it is necessary to con- 
sider the mutual forms of the surfaces in contact as well as the 
length over which contact is maintained. The actual contact at 


| any moment takes place along a curved line which is the intersec- 


tion of two surfaces, namely, the acting surface of the worm and 
the surface of contact. Thus, in Fig. 21 the line Q Qin the trans- 
verse section of the worm shows the line of contact across the face 








THE IRON, COAL, AND GENEKAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Buoyant Trade. 

TRADE in this part of the kingdom rules buoyant, although 
on the week there is, perhaps, hardly so much doing. This, how. 
ever, is easily explained. The quarterly meetings are only just out 
of the way, and there is at the moment a disposition by buyers to 
take a short survey of the position rather than act so precipitately 
as recently in placing any and all sorts of orders. The temporary 
lull, however, in no way disturbs the steady course of trade or 
occasions surprise. Very heavy buying has been going on now 
for some weeks past, and it is only natural that the market should 
have a rest. Forward contracts have been placed on all hands, 
and some buyers have for the moment covered their wants. he 
works in every department of the market keep busy, and this is 
the best test of the healthiness of industry. The prospect promises 
full occupation and large prices. Indeed, the trade generally may 
be spoken of as remarkably busy. 


Selling Prices. 

It is surprising how remarkably prices maintain the strong 
situation they have established for themselves. Whether raw or 
rolled iron be consulted, Quarter Day rates continue to rule. The 
advance which has occurred in marked iron, as well asin unmarked 
varieties, has been exactly in accord with anticipations. Indeed, 
the advance of only 5s. per ton in unmarked bars by no means 
represents the true condition of trade, for the reason that in 
nuinbers of cases—so it is firmly alleged—the present official 
standard of £7 5s. is already being exceeded. Some makers are 
obtaining, they state, £7 7s. 6d., and even £7 10s. per ton, 
Second-class bars are £8 per ton, and best £9 to £9 10s. per ton. 
Hoops are this week again quoted at £8, while gas tube strip is 
£7 10s. to £7 12s. 6d. As was intimated last week, this price is 
considered too high, since the wrought iron tubemakers cannot 
possibly realise the Sd, apo on the finished tubes, whether 
steam, boiler, or gas tubes are spoken of, Rivet iron is £7 lis., 
and slit nail rods £8 per ton. 


Galvanised Sheets. 

At last the Galvanised Ironmakers’ Association have taken 
action in the matter of prices. For some time surprise has found 
expression on the Birmingham Ironmasters’ Exchange that they 
have not moved. At a meeting just held in London it has now been 
resolved to raise the standard 5s. per ton. This makes the mini- 


is scarcely necessary to state that the elasticity of the surfaces and | mum basis for corrugated sheets of 24 w.g. £12 7s. 6d. per ton 


the viscosity of the lubricant in conjunction contribute to expand | f.o.b. Liverpool, or equal. 


Some producers who are well booked, 


this ideal line contact into contact over an area on either side | however, are realising £12 10s., and even £12 12s. 6d. for the same 


of this line. 


Fic. 22.—Sections of worm and worm-wheel Teeth in contact 
by plane d D on advancing side of worm. 
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between the portions “; wy and 7; 739. The actual contact path 
therefore is liable to limitations in two ways—(1) through inter- 
ference; and (2) through the limitations of the mating teeth 
themselves. When contact ends through interference, the points 
at which contact vanishes are those at which the contact path 
coincides in the direction with the motion of either of the moving 
members, that is, where the contact path becomes parallel to the 
straight pitch line or is touched by a circle concentric with the 
cireular one. In the second case, as already stated, contact ceases 
at the points of intersection of the contact path and the paths of 
the extremities of the tooth surfaces. 

By the method described above, the contact path for any section 
of a worm parallel to the middle plane can be found—for the 
mathematical relationships see Appendix I., which will be given in 
a future issue—and if an infinite number of such planes be taken a 
surface of contact will be obtained. The actual amount of the 
surface of the worm in contact at any moment is the curved line 
of intersection of its own surface and the surface of contact. The 
representation of the surface of contact on a plane can be accom- 
plished by drawing a number of lines of contact by various parallel 
planes in juxtaposition. 

In Fig. 19 the lines of contact are drawn for a worm whose acting 
face is generated by the line a a, which rotates and advances along 
the axis at the rate of 18in. for one complete turn. The pitch 
plane is situated 3in. from the axis and the inclination of aa to the 
axis is 15 deg. The surface generated therefore is that of a right- 
hand worm whose pitch is three times the pitch diameter. The 
lines b b, cc, dd; ee, ff, and g g, are sections of the worm surface 
by planes whose traces are A A, BB, CC, DD, EE, F F, and 
G G, in the transverse section. The corresponding lines of 
contact are a; a, 4) Wy, 4 1, 4) hh, 4 4, fi fry and gm 9, 
which are the sections of the surface of contact by the planes 
of section A A, B B, &c. In this and all other figures giving the 
surface of contact, the sections of the acting face of the worm, and 
the contact paths have been obtained by calculation using the 
formule in Appendix I. The surface is seen to be twisted. All 
sections of the contact surface cut the line P P, whose trace in the 
longitudinal section is p. It will be seen that there are no real 


lines of contact corresponding to sections of the worm surface ¢ ¢ | 


and dd by planes C Cand DD. The dotted line d; d; and ¢ ¢ 
represent imaginary contact lines fulfilling the mathematical con- 
ditions of contact only, physical contact being prevented by inter- 
ference. There are real contact paths beyond the regions of the 
diagram corresponding to the sections d d and ¢ ¢, but they are at 
such a distance to the left of the diagrain that in conditions likely 
to arise in practice they may be ignored. 

The contact surface of the Fig. 19 is typical of the contact sur- 
faces common to all very “‘ steep pitched” worms where the helical 
angle at the pitch line approaches 45deg., the angle in this case 
being 43deg.—50 deg. Certain peculiarities should be noticed. 
The useful or effective portion of the contact surface is much more 
extended transversely, cn,the side to the left of A A in the trans- 
verse section, or behind the cemwval plane in the longitudinal 


The relative curvature of the surfaces in contact must therefore 
be carefully considered, for it is obvious that if they have opposite 
curvatures, as is the case with surfaces mutually convex, the area 
of physical contact will be much less than is the case where the 
curvatures are in the same direction, as happens when a concave 
touches a convex surface. 


to the central plane. The contact along dD in Fig. 22, though 
much less extended than that along d! D! in Fig. 23, is of a kind 
much more adapted to withstand heavy pressures, the convex pro- 
file of the worm wheel fitting into the concave profile of the worm in 
Fig. 22, whereas in Fig. 23 the opposite curvatures of the profile 


are less suited for retaining the oil film upon which the — of | 


sustaining a load depends. Generally speaking, on the side of the 
central plane where the worm is advancing the curvature of the 
profile is alike though the path of contact is less extended, whilst 


contact path is more extended and the curvature of the profiles is 
unlike. 


determine the amount of end pressure which can be safely 
sustained at any given speed, the curvatures of the various sections 
of the surfaces in contact playing an important part. 


(To he contin ued.) 


TRADE Makks IN AvsTRALiA.—Merchants and exporters will 
be pleased to learn that the Australian Government have passed 
an Act whereby trade marks can be protected in Australia. This 
Act, we are informed, not only applies to all the States of Victoria, 
New South Wales, Queensland, South Australia, Tasmania, and 
Western Australia, but it enables them to be covered in one 
application in Melbourne. In three or four months the Act will 
become law, after which State trade marks cannot be applied for 
or renewed. The administration of all the State Trade Mark 
Acts is transferred to Melbourne. Though State trade mark 
rights may not have expired, it is advisable for applicants to apply 
at once under the Federal Trade Mark Act. The reasons are: 
(1) The State rights expire sooner or later, and if renewed protec- 


| tion is required, it is impossible under any but the Federal Act. 
(2) If applications are postponed till later, a usurper or unauthor- 


ised applicant may apply; and if registration ensues, the cost of 
rectification may exceed the cost of application hundreds of times 


| over, even if successful. (3) In the absence of fraud, registration 


| 


is regarded as conclusive after five years, if continuous use is 
proved. (4) Futile legislation, if not the loss of the marks, is 
prevented by early application. 


——— 


The influence of the curvature of pro- 

files in contact is illustrated in Figs. 22 and 23, which represent | 
various positions of the profiles of the worm and wheel of Fig. 21, | 
the planes of section being symmetrically chosen with reference | 


It follows, therefore, that the mere extension of the | 
contact surface of a worm and worm wheel is insufficient in itself to | 








gauge iron. The increase is attributed more to the dearness of 
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raw material—spelter and steel black sheets—than to any other 
cause. Still, producers are better occupied than a while ago, an¢ 
prospects are improving every month, so far as the shipping 
business is concerned. 


Pig Iron and Steel. 
Pig iron continues in excellent sale, and pricesare quoted : 
Forge, Staffordshire cinder, 57s. 6d. to 58s. 6d.; part-mine, 62s. 6d. 
to 63s, 6d.; all-mine, 65s. to 70s.; best all-mine, 90s. to 92s. 6d.; 
cold blast, 110s.; Northamptonshire, 61s. 6d. to 62s. 6d.; Derby- 
shire, 62s. 6d. to 64s.; North Staffordshire, best qualities, 66s. ; 
secondary, 62s. 6d. to 63s. 6d. Abundant strength still marks thix 
department of the market, and is likely to for some time to come. 
Prices this week are quoted :—Bessemer billets, £5 12s, 6d.; hoop 
iron, £8 ; gas strip, £7 10s. to £7 15s.; girder plates, £7 15s. to 


| £8; boiler plates, £8 10s. to £8 i5s.; joists, £7 to £7 5s.; angles, 
| £6 15s. to £7. 


on the side of the central plane where the worm is receding the | 


Railway Wagon Building. 

A very special feature of trade is the enormous amount 
of work which the railway wagon and carriage-building establish- 
ments still have on hand. According to one authority none of the 
builders in the Birmingham district could guarantee delivery of 
any new work booked at the present time for twelve months hence. 
This state of affairs is causing some concern, inasmuch as the effect 
must be to drive away the trade to other countries and districts. 
It is well known that very great enlargements have taken place at 
the great Birmingham and District Amalgamated Wagon Works, 
which are fully twice the size they were a few years ago; but 
further enlargements will be inevitable, and a really strenuous 
effort is being made to cope with the trade. 


Birmingham Proof House. 

I understand that the Birmingham Proof House returns 
are not likely to show any improvement upon those of the 
previous year, even if they are not actually worse. The explana- 
tion is attributed to the severity of foreign competition, not only 
at home, but in neutral markets abroad. This would seem to be 
borne out by the fact that for the whole of last year the number 
of small arms exported was 20,793 fewer than in 1904, while 
the value was £62,194 less, The military gun trade, however, 
remains steady. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, January 24th. 
The General Position. 


THE general position on the Iron Change for the past tw” 
market days has been one of increasing quietude, There is a fair” 
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ing put through, but there is also an absence 
of speculation in pig iron on the part of merchants, which is 
becoming marked. Engineers still report good business, and iron- 
founders are also well employed. Still, it cannot be denied that 
olitical situation is exercising a rather adverse effect on trade 


ordinary business be 


he p 
generally. 

Pig and Finished Iron. 

Makers are still offering in comparatively small quantities 
and on Tuesday makers of Lincolnshire and Staffordshire 
asked rather more money, but Middlesbrough was lower, owing, 
probably, to the decline in warrants and a dull forward outlook. 
There was no change to record in Lancashire or Derbyshire, and 
Scotch was practically unchanged. Hematites were quiet. In 
forge ironmakers are still well engaged forward. There is every 
probability of another advance in bars next week, notwithstanding 
the recent advance, and premiums are being paid over official 
prices for prompt delivery. Hoops continue strong. 


only, 


Steel. 

In connection with the steel trade, the shortage of raw 
manganese in the country of origin has already caused a percep- 
tible advance in the manufactured article. Some anxiety as to 
the future is being manifested in this centre, as it is expected to 
exercise a detrimental effect on the production of steel which may 
be felt all round. Holders are very chary about committing them- 
selves, and prices are to some extent of a nominal character. 


Prices. 

Pig iron, Lancashire, No. 3 foundry, 65s.; Lincolnshire, | 
62s. to 62s. 6d.; Derbyshire, 65s. to 66s.; Staffordshire, 61s.; 
Middlesbrough, open brands, 62s. to 62s. 6d.; West Coast hema- 
tite, 79s. 6d. to 80s.; East Coast ditto, 80s. net; Scotch, Gart- 
sherrie, 69s. 6d.; Glengarnock, 67s.; Eglinton, 65s. 6d.; Dalmel- 
lington, 65s., delivered Manchester; delivery Heysham, Gart- 
sherrie, 67s.; Glengarnock, 65s.; Eglinton, 63s. 6d.; Dalmelling- 
ton, 62s. 9d. to 63s.; delivery Preston, Gartsherrie, 68s. 6d.; Glen- 
garnock, 66s.; Eglinton, 64s. 6d.; Dalmellington, 64s. to 64s. 6d.; 
finished iron, bars, £7 10s.; hoops, £7 17s. 6d.; sheets, £8 10s. to 
£8 15s.; steel, bars, £7 10s. to £7 15s.; hoops, £7 15s.; boiler 
plates, £8 2s. 6d. to £8 5 A guy for tank, girder, and bridge, 





| the call for B 
| the home markets, th 





£8; English billets, £5 7s. 6d. to £5 15s.; foreign, £5 2s. 6d. to 
£5 5s.: sheets, £8 15s. to £8 17s. 6d.; copper, sheets, £92 to £94 
per ton; seamless copper tubes, 1]#d. to 1s.; brazed, 114d. to 
11?d.; brass tubes, 8d. to 9d.; condenser, “9#d. to 10d.; rolled 
bress, 84d.; brass wire, 8#d.; brass sheets, 94d. per lb.; sheet lead, | 
£19 5s. per ton, 


Lancashire Coal Trade. 

The market on Tuesday was of a somewhat featureless 
character, although the attendance on the Coal Exchange was | 
quite as good as usual. The spell of wintry weather may induce 
animproved demand for house coal; but this can easily be met 
from stocks. Slack and engine fuel generally is well held, and 
there has been a trifle more inquiry on shipping account. Quota- 
tions are :—Best coal for domestic purposes, 13s. to 14s.; seconds, 12s, 
to 12s. 6d.; common, 9s. to 10s.; steam and forge coal, 8s. 3d. to 
8s, 6d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 7s. to 
7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 5s. 9d. at the pit ; 
screened coal, 9s. 9d. to 10s.; unscreened, 9s. 3d. to 9s. 6d., 
delivered Manchester Ship Canal, 


BARROW-IN-FURNESS, January 24th. 
Hematites. 

The hematite market has been rather weaker this week, 
and orders have not been given out quite so freely. This has 
resulted in the weakening of prices warrant iron having dropped 
7d. per ton, and is now pee at 69s, 9d. net cash, buyers 3d. less. 
Makers still quote 71s. 6d. for mixed Bessemer numbers net 
f.o.b, nominal, and some special blends realise more money than 
this. Stocks again increased during the past week by 2780 tons, 
and they now stand at 64,918 tons. They are expected to show 
further increases, as some of the orders placed with makers are for 
delivery to speculators, who may or may not have entered into 
delivery engagements. There is still a strong belief that prices 
will further advance, and that the demand will show expansion in 
the course of a month or two, Sales of special classes of iron such 
as spiegeleisen, charcoal iron, and ferro-manganese are well main- 
tained, and trade in forge and foundry sorts is ver quiet indeed. 


Iron Ore. 


The demand for native iron ore is well maintained, and a 
good business is also being done in Spanish sorts, the former at 
lds. net at mines and the latter at 19s. net at West Coast ports. 


Steel. 

The steel trade shows no change. The briskness which 
has been maintained for so long in Siemens-Martin’s steel is still 
shown, and it is certain from present indications that a continued 
run of good orders for plates and other classes of shipbuilding 
material will be booked ; but in Bessemer steel the trade is very 
quiet, and buyers are not disposed to book orders at £6 per ton, 
which is the ruling quotation. The demand for merchant steel is 
quiet, but prices are firm, as they are ruled to a considerable 
extent by the cost of iron. Heavy plates are still quoted at £7 10s. 
per ton net f.o.b. 


Shipping. 
. _ The exports of iron and steel this year are depressing. 
The shipments to date total at 44,328 tons, compared with 50,681 
tons in the corresponding period of the previous year—a decrease 
of 6333 tons, i 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 

THERE are indications that house coal is being affected by 
the continued open weather, as well as the increased output. 
Quotations are nominally unchanged, but merchants’ requirements 
have fallen off considerably. The tonnage sent to London and the 
Southern markets guascally is about up to the average. There has 
been less doing, however, on local account, and competition for all 
land sale business is very keen. The demand for Eastern Counties 
markets is well maintained. At several collieries stocks are 
beginning to accumulate, Silkstone coal, in selected samples, are | 
quoted at 12s. 3d. to 12s. 6d., good secondary sorts making 10s. 6d. | 
to lls, per ton. Thick seam Barnsley house is from 10s. 6d., 
inferior descriptions fetching about 8s. 6d. per ton at the pits in 
owners wagons. The decline in business is chiefly in the better | 
qualities ; household nuts are in good request, and prices are firm. | 





Steam and Gas Coal. 


. There is nothing further to report as to railway contracts. | 
Several of the companies are receiving deliveries under former | 
contracts, and, with moderate stocks in hand, are in a position to 
stand out for the present. The coalowners are well booked 
forward, and thus the situation does not offer prospect of 
mediate change. The steam coal trade generally is active, the 
rome demand being increasir ¥ important, while satisfactory | 
he hts are still being sent to Ho 1, Grimsby, and Goole, the call 

tom the Continent being beyond what is usual at this season of 
the year, Values range at from 8s. 3d. to 8s. 6d. per ton. 
_ 1s in steady request by the gas companies and Corporation gas 
Cepartments, to whom good deliveries are being made under con- 





Gas | 





tract. It is expected that gas coal may fetch a little more money so large. It is thus not a little difficult to satisfy all consumers. 
when contracts come to be renewed six months hence. Prices in | A large increase in the production has been made during the last 


the open markets are ratber higher than those fixed by contract. 


Small Coal and Coke. 


Activity still characterises the trade in coking, slack, and | 


smudge, New ranges of by-product ovens 2re approaching com- 
pletion, and this, of course, will cause business to be still brisker. 
Prices range from 4s. 6d. to 4s, 9d. per ton at the pits, Ordinary 
slack and smudge for steam generating purposes is fairly well 
called for. The coke trade, though not unsatisfactory, scarcely 
maintains the strong conditions recently reported. This is not 
owing to any decline in the consumption, but to over-production, 
through the large number of by-product ovens now at work. North 
Lincolnshire and Derbyshire, where smelting operations are active, 
continue to receive heavy deliveries. 


terms. 


Iron and Steel. 

Inquiries at the leading establishments elicit replies of a 
generally gratifying character, both as to the present condition of 
business and the prospects of the immediate future. Nearly 
all departments of the heavy industries are working at full pres- 


sure, and every confidence is expressed that the improved trade is | 


certain to be maintained. All our leading steel manufacturers are 
fully engaged, largely on foreign and Colonial account. While 
and Si steel continues to increase for 
e United States requirements for high-speed 
steels are well maintained, and there is a satisfactory business 





being done in crucible steel as well, though the orders in the | 
Values continue | 
Hematites remain about the same | 
West Coast making from 81s. to 82s. per ton ; | 


latter appear to be somewhat unevenly divided. 
to show an upward tendency. 
as last reported. 
East Coast, 78s. to 79s. per ton—less 24 per cent. at Shetfield and 
Rotherham. As we anticipated last week, Lincolnshire irons 
have again advanced. Current quotations, net at Sheffield and 
Rotherham, are as follows :—Lincolnshire No. 3 foundry, 58s. 6d. 


per ton; Lincolnshire No. 4 forge, 56s. per ton ; basic, 58s. per | 


ton. These quotations show a rise of 1s, per ton all round. 
Derbyshire No. 3 foundry, 60s. to 61s. per ton ; for forge, precise 
figures are not obtainable, the output being fully contracted for at 
present. 


Railway Material. 

Sheffield and Rotherham have shared to a satisfactory 
extent in the orders for railway material which have recently 
been placed. 
important feature of the latest work, and the makers of tires, 
axles, springs, buffers, and similar accessories, are well booked 
forward, and thus able to command better prices for what is 


required by companies who have delayed ordering until raw | 
materials advanced, and the pressure began in the principal esta- | 
blishments, The wagon buildersarealso actively engaged, chieflyon | 


foreignand colonial account, and pricesaresteadily tending upwards. 
There is every prospect of railway business in this district continuing 


to increase, and, as the reports from other localities are equally | 


Steel smelting coke is firm, | 
though blast furnace qualities can be obtained on slightly easier | 


Rolling stock for the Indian companies has been an | 


| few months, and it has become anything but an easy task to 
augment it still further, because of the supply of ore. The con- 
sumption of foreign ore in the North of England has never been so 
large. The producers of hematite iron here are altogether inde- 
| pendent of the warrant market; speculative operations do not 
| trouble them, as there is only a stock of 3396 tons in the public 
| warrant stores. The quotation for mixed numbers of East Coast 
| hematite pig iron is 70s. 6d. perton, and No. 4 is at 66s. Several 
of the makers ask more, but, on the other hand, some of the 
merchants have sold mixed numbers this week at 70s. 


Stocks and Shipments of Pig Iron. 

The stock of Cleveland pig iron continues to increase in 
Connal’s stores, but producers do not voluntarily reduce their out- 
put; they believe that all that is made will be required when the 
| spring shipping season is entered upon, and that the stock in 
| Connal’s stores will likewise be drawn upon. The stock of Cleve- 
| land iron held by Connal’s on 24th inst. was 727,582 tons, an 
| increase of 20,240 tons this month, or 1060 tons per day. This 

stock consisted of 672,694 tons of No. 3, 54,338 tons of other iron 
| deliverable as standard, and 500 tons of iron not deliverable as 
standard. The shipments of pig iron this month are not as good 
as they were in December, but are quite equal to a January 
average, and would have been larger if they had not been inter- 
fered with by the galesat sea. Yet there is a satisfactory increase 
in deliveries to the Continent. The total exports this month have 
been 54,425 tons, as compared with 71,952 tons last month, 40,838 
tons in January last year, and 61,218 tons in January, 1904, all to 
24th. It must be taken into account that this is the dullest 
period of the year in regard to shipments. Expected labour 
troubles in Germany and Belgium have led to larger deliveries 
to consumers there, and the mildness of the winter has allowed 
| larger imports to be made. 


Manufactured Iron and Steel. 

The reports given by the producers of finished iron and 
steel are most encouraging, more especially those of the plate and 
angle makers, who are finding the shipbuilders again coming into 
the market for materials, as they have booked more orders, and the 
owners want to take advantage of the present prices, seeing that 
the general expectation is that shortly more will be asked for new 
shipping. Never was the demand for steel plates su good as it is 
at the present time, and all the mills are running to the utmost of 
their capacity. Not less than £7 less 24 per cent. will be accepted 
for steel ship plates, and £6 12s. 6d. less 24 per cent. for steel ship 
angles, prices which will leave a fair margin of profit. The rail 
makers are doing a better trade than for three years past, and 
mostly £6 2s, 6d. net is asked for heavy steel rails delivered f.o.b. 


Shipbuilding. 

The lull in the demand for new steamers seems to be dis- 
appearing, for there has sprung up a much better inquiry, and 
orders have resulted from some of these. The men employed in 
marine boilermaking in the engineering shops in the North of 
England on Friday last arranged with the employers for an ad- 


favourable, the large number of workers in this important branch | vance of 1s. per week on time wages and 2} per cent. on piece 


of local industry are certain of employment for a considerable 
time. 


Tramway Material, &c. 

A good deal of work is on hand in tramway material and 
spevialities for electrical equipment. Sheffield firms have recently 
been successful in obtaining tramway and similar work against 
foreign competition. Tramway points and crossings, &c., are at 
present being made in Sheffield for a large continental undertaking. 


The various local and district foundries and ironworks are well | 


employed, colliery companies ordering freely. Boilermakers and 
repairers continue very active, overtime being worked in several 
instances, 
New Testing Range. 

The Coventry Ordnance Company and Messrs, Cammell, 
Laird and Co., Limited, Cyclops Works, Sheffield, have deposited 
plans with the Board of Trade for the erection of a range at 
Freiston Shore, near Boston, for testing naval ordnance. A con- 
crete fioor is to be built at the shore 90ft. square, with a connecting 
roadway to the sea bank. The range will be twelve miles, and 
the creek will be straightened and deepened to permit of the 
passage of barges containing the guns, which will be delivered and 
shipped at Boston Dock to be tested. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The General Situation. 

IN all other branches of the iron and steel industries of the 
Northof England, except that of Cleveland pig iron, the position and 
prospects are most encouraging ; in no other this week is the price 
easier. The less favourable aspect of affairs in Cleveland pig iron 
is altogether due to the speculative operations, for all trade 
influences @re as satisfactory as they can well be. But the warrant 
market is very unsettled, prices being up one day and down the 
next, and the higher qualities of Cleveland pig iron follow the 
fluctuations in warrants ; in fact, sellers of No. 3 Cleveland pig 
iron are more than ever guided by the course of business in 
warrants, as might be expected with a stock of nearly three- 
quarters of amillion tons in the public stores, by far the largest 
quantity that has ever been held. The warrant market is. par- 
ticularly sensitive, as the stock has got into so many hands; in 
fact, while the bulk of the warrants appear to be owned in London, 
there are holders on the Continent. It has been rumoured that 
another ‘‘corner” was in contemplation, but that is hardly likely 
with such a heavy stock, and that held inso many hands. Besides 
this, merchants are not heavily oversold, as they were in the spring 
of last year, and the circumstances are altogether different ; 
traders, therefore, attach very little importance to the rumour. 


Cleveland Pig Iron. 

Cleveland warrants, which went as high as 54s, 114d. cash 
last week, have been down to 52s. 114d. this week, though in the 
meantime the general market for iron and steel became more satis- 
factory. There has, however, since been some recovery, and on 
Wednesday the price closed at 52s. 114d., after being up during 
the day at 53s, 3d. cash. No, 3 Cleveland G.M.B. pig iron has been 
down to 53s, 3d. per ton this week, whereas 53s. 9d. was readily 
obtainable last week, and on Wednesday 53s. 3d. was realised for 
prompt and 53s. 6d. for February delivery. The lower qualities, 
which are scarce, have not followed No. 3 down, and, as a matter 
of fact, are nearer it in price than they have been for two years ; 
indeed, something like the normal differences have been re- 
established. Last April No. 3 was 4s. 6d. per ton dearer than 


| No, 4 forge, the normal difference being 1s., and now the difference 
| is ls, 3d. per ton. This has been brought about by the ironmasters 


roducing too much No, 3 and too little of the other qualities. 

hus, while there_is tons of No. 3 in Connal’s public stores, 
the quantity of No. 4 forge held there is only 500 tons. No. 4 
foundry is at 52s. 6d.; No. 4 forge, at 52s. 3d.; mottled, at 51s. 6d.; 
and white, at 51s., all for early delivery, 


Hematite Iron. 

The demand is very satisfactory, and is likely still further 
to increase, as the shipbuilders are again buying plates and 
angles rather freely. Besides this, there has sprung up a brisker 
demand from the Continent, Germany and Italy being the best 
buyers. Sheffield and other home requirements have never been 


rates, to take effect from the first full pay in February. 
Improved Educational Facilities. 

At the Armstrong College, Newcastle-on-Tyne—late 
Durham College of Science—a Chair of Electrical Engineering has 
| been established, and £2600 has been voted by the governors 
towards the equipment of a laboratory. The Newcastle and 
Gateshead Chamber of Commerce has founded a commercial 
institute in close proximity to the quayside, at which youths can 
be trained for a commercial career. Mr. Thomas Cairns, the new 
M.P. for Newcastle, has been the prime mover in this scheme, and 
£500 per annum over a period of years has been guaranteed by the 
leading commercial houses. For those intending to enter offices 
there is a day course in languages, commercial law, book-keeping, 
shorthand, commercial geography, &c., and for those already in 
offices night classes will be provided, 


Coal and Coke. 

The demand is not quite so strong as it was last week, but 
there are still good sales to Germany. Belgium is not buying now, 
as it is almost certain that the labour troubles with the miners will 
be adjusted without any strike. All the same, the coalowners in 
the North of England have done well out of the unrest among the 
miners on the Continent. But operations have not been so briskly 
carried on at the ccllieries, as the gales at sea have delayed the 
| arrivals of steamers, and shipments have been curtailed in conse- 
| quence. The prices of Durham coking coal have risen considerably, 
| 10s. 6d. to lls. being asked, and small is at 10s. For foundry 
| coke, 18s. 6d. to 19s. per ton f.o.b. has to be paid, and 17s. 6d. 
per ton is given for medium coke delivered at the furnaces at 
Middlesbrough ; other deliveries in proportion. 








NOTES FROM SCOTLAND. 


From our own Correspondent. 
ys 


General Business. 

THERE has been an easier feeling in the Glasgow pig iron 
market in the last few days. Holders of pig iron warrants have 
been selling freely, with the result that prices came back to a con- 
siderable extent. The weakness in the market is ascribed to various 
causes, among these being the turn of the elections, less favourable 
reports from abroad, and the increase in pig iron stocks. What- 
ever may be the cause, consumers of iron have not been purchasing 
so freely as usual. No donbt much of the iron consumed is being 
delivered under contracts that were placed some time ago. As 
indicated above, there is considerably less evidence of activity in 
the various branches of the iron and steel trades than was the case 
towards the close of the year. During the last week or two the 
excitement connected with the election has undoubtedly had its 
effect, both employers and workmen being necessarily absent from 
work on the polling days. Some days will elapse before this dis- 
turbing element is moved out of the way, after which it may be 
expected that parties will settle down to business in earnest. 


Pig Iron and Scotch Hematite. : 

Towards the end of last week a large amount of iron 
changed hands at declining prices, Cleveland warrants falling as 
rauch as 1s, 3d. per ton. This week there has been some recovery, 
and a steadier feeling generally has prevailed. Business has been 
done in Cleveland warrants from 52s. lld. to 53s. 4d. cash, at 
53s. 6d. for delivery in seven days, and 53s. 4d. to 53s. 11d. one 
month. Scotch warrants have been quoted from 58s. to 58s. 6d., 
Cumberland hematite 69s. 14d. to 70s. 3d., and standard foundry 
pig iron 52s. 7$d. to 53s. per ton. A quantity of Cumberland 
hematite has been sold at 70s. 9d. for delivery in one month. 
There has been a somewhat easier feeling in Scotch hematite, 
brought about by the fact that the stock of this class of iron has 
been increasing in the North of England, and that warrants have 
been pressed for sale. The nominal quotation for Scotch hematite 
| is 75s. per ton, delivered at the steel works, but it is reported that 
| business may be done somewhat under this figure, 
| Output and Prices of Iron. 

There are 91 furnaces in operation in Scotland, compared 
with 85 at this time last year, and of the total, 48 are making 
hematite, 37 ordinary, and 6 basic iron. The prices of Scotch 
makers’ iron are fairly steady. G.M.B., No. 1, is quoted at 
Glasgow, 62s. 6d.; No. 3, 60s.; Carnbroe, No. 1, 65s. 6d.; No. 3, 
63s, 6d.; Clyde No, 1, 67s, 6d.; No, 3, 62s. 6d.; Calder, No. 1, 
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68s.; No. 38, 63s.; Gartsherrie, No. 1, 68s. 6d.; No. 3, 68s. 6d.; 
Summerlee and Langloan, No. 1, 70s.; No. 3, 65s.; Coltness, 
No. 1, 76s.; No. 3, 66s.; Glengarnock, at Ardrossan, No. 1, 68s.; 
No. 3, 63s.; Eglinton, at Ardrossan or Troon. No. 1, 63s. 6d.; 
No. 3, 6ls.; Dalmellington, at Ayr, No. 1, 65s.; No. 3, 60s.; 
Shotts, at Leith, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Carron, at 
Grangemouth, No. 1, 69s. 6d.; No. 3, 64s. 6d. per ton. 
Shipments of Pig Iron. 

The quantity of Scotch pig iron sent abroad in the past 
week was comparatively small. There was dispatched to Canada 
225 tons South America 150, India 130, Australia 270, France 80, 


Germany 5, Holland 240, Belgium 205, Spain and Portugal 130, | 


China and Japan 280, other countries 181, the coastwise shipments 


being 3045 tons, compared with 4147 in the corresponding week of | 
| works. 


last year. The total shipments for the week were 4941 tons 
against 5875 in the same week of last year. The aggregate 
quantity dispatched since the beginning of the year has been 
14,171 tons, against 17,076 in the corresponding period of 1905. 


Finished Iron and Steel. 

The makers of finished iron and steel are well supplied 
with work, but the inquiry at the moment is comparatively quiet. 
This fact does not occasion any surprise, as there is a natural 
indisposition to do business during the present election excitement. 


Shipbuilding and Engineering. 
Comparatively few new shipbuilding orders are being 
placed, and it is now, and has, for some time, been specially 
noticeable that owners are not going in for sailing vessels. 


The Coal Trade. 

The shipping branch of the coal trade has shown a good 
deal of expansion since last report. 
from Scottish ports amounted to 225,547 tons, compared with 
192,301 in the preceding week and 208,958 in the corresponding 
week of last year. The aggregate shipments now show an increase 
since the beginning of the year amounting to 77,000 tons. Prices 
of shipping coal are well maintained. Main coal is quoted at 
Glasgow harbour 8s., steam &s. 9d. to 9s., ell 8s. 9d. to 9s. 3d., 
and aplint 9s. 6d. to 9s. 9d. per ton. It is reported that shippers 
have been booking orders in quite a satisfactory manner. There is 
a good demand both for manufacturing and household coal at 
steady prices. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Trade. 

It was stated on Change, Cardiff, a few days ago that a 
large quantity of coal has been sold to Germany over the next three 
and six months. This week, too, Russian orders are being placed 
for delivery at Odessa. 
present week business will drift into the ordinary rut. 
Glamorgan and North Monmouthshire have been affected by the 


parliamentary elections, and in some collieries the abstention of | 


colliers from work has affected output. In another week the 
firmness of tone in the coal trade is fully certain to be 
resumed, February and even March trade is being placed. 
The week ended with the despatch from Cardiff of 55,17U tons ; 
several of the cargoes were of large size, one of 7000 tons. 


Cardiff, twenty-five substantial cargoes being sent away, Buenos 
Ayres and Monte Video figuring, and some important cargoes of 
fuel, one of 1000 tons. Swansea clearances were up to the 
average, though weather and elections affected the total. Swansea 
coal despatch was 57,000 tons. In fuel there was a serious falling 
off, only 3910 tons being dealt with. Newport, in despite of the 
great strike prevailing at Risca and Llanhilleth lessening a class of 
coal much in demand, sent away 83,739 tons, 73,000 or nearly 
going foreign. Coastwise is not as strong as it should be. Port 
Talbot, which has suffered from the prevailing weather, yet 
indicated a tolerable amount of briskness. 3 


Prices of Steam, House and Monmouthshire. 

Optimists at Cardiff are calculating upon the probability 
of steam coal realising 15s. It was currently stated a day or two 
ago that 14s. 9d. had been had for special cargoes, but as a rule 
the trend of prices was from 14s. 3d. to I4s. 6d., 9s. 3d. has been 
an ordinary price for very best small steam. Monmouthshire 
coals are firm and in strong demand, and there has been no falling 
off in the inquiry for No. 2 and No. 3 Rhondda. Latest quota- 
tions on ‘Change, Cardiff, this week were as follows :—Best large 
steam, l4s. 3d. to lds. 6d. ; seconds, 13s. 6d. to 14s.; good ordi- 
naries, 12s. 9d. to 13s.; drys, 12s. 6d. to 12s. 9d.; best black vein, 
Monmouthshire, 13s. 6d. to 14s. Western Valleys, 13s. to 13s. 3d.; 
Eastern Valleys, 12s. 3d. to 12s. 6d.; small, 7s. 6d. to 8s.; best 
house coal, 15s. to 16s.; seconds, 13s. to 13s, 6d.; ordinaries, 12s. 
to 12s. 6d. No. 3 Rhondda, 13. 9d. to 14s. ; through and through, 
lls. 9d. to 12s.; small, 10s. to 10s. 3d. No. 2 Rhondda, 11s. 3d. 
to lls. 9d.; through, 9s. 9d. to 10s.; small, 8s. to &s. 6d.; best 
small steam, 9s. to 9s. 3d.; seconds, 8s. 3d. to 8s, 9d.; inferior, 
including drys, 7s. 6d. to 7s. 9d. 


Coke and Patent Fuel. 

A strong demand has set in, at Cardiff in particular, for 
both coke and patent fuel. In many cases shipments of coal have 
been accompanied by consignments either of coke or patent fuel. 
Compared with Swansea prices, Cardiff has touched much higher 
figures for fuel. Latest quotations for coke this week were :— 
Furnace, 17s. to 17s. 6d.; foundry, 21s. 6d. to 23s. 6d. Patent 
fuel, latest, 15s. to 15s. 6d., according to brand. Mid-week two 
eee snes were cleared, 2600 tons to Savona, 1000 tons to Rio 
Grande. 


The Pitwood Market. 


Pitwood has continued to fluctuate considerably in price. 
At one time sales were effected at 19s., and consequent upon 
few cargoes coming in, as much as 20s. 6d., and even 21s., has been 
quoted for best. This week consignments have been coming in 
more freely to Swansea from France and Germany ; not so freely 
to Cardiff, one or two imports only being made from the Continent 
and a cargo from Frederickstadt. Latest figures, Cardiff, are 
19s, 3d. to 19s. 6d. 


Swansea Anthracite, Steam, and House Coal Prices. 


Business continues to improve, and there is little doubt 
the western collieries generally would be materially benefited by 
the repeal of the coal tax, which is much advocated. Mid-week, it 
was stated on ‘Change that for prompt shipment Swansea big vein 
was very scarce. Latest prices: Best malting, 19s.; seconds, 16s. 
to 17s.; big vein, large, 13s. 6d. to 14s.; red vein, 9s. 6d. to 9s. 9d.; 
cobbles, 17s.; nuts, 17s. 6d. to 19s. 6d.; peas, 10s. 6d. to 11s.; 
culm, 4s. 6d.; duff, 3s. 6d.; steam coal, best, 13s.; No. 3 Rhondda, 
13s. 9d. to 14s.; patent fuel, 12s, 


The Iron and Steel Trade. 


A notable feature of trade since the New Year has been 
the large shipment of pig iron from Wales to Glasgow. Last week 
880 tons went from Newport, and in the same week large cargoes 
of pig iron came to Newport from Belfast, Middlesbrough, and 
Ardrossan. An important consignment of steel billets was received 
at Newport, 2600 tons from Baltimore, and 3370 tons billets and 
blooms from Rotterdam. Increasing activity at Lydney was 
shown by the receipt there during the week of 500 tons of billets, 
and a good deal of brisk business continues to be carried on with 





The past week’s shipments | 





When | 
work was resumed there was a good deal of activity at the docks, | 





Bristol in iron, some for galvanising. Rails have not been much 
in evidence, if the steady supplies on Great Western Railway 
account are eliminated. Later on good work is expected, and it is 
currently reported at Dowlais, where some degree of slackness has 
revailed, that substantial business for foreign destinations has 
en booked for the ensuing twelve months. A hopeful feature of 
the iron trade is the steady importation of iron ore. Swansea 
received between 2000 and 3000 tons, and Neath and Briton Ferry 
consignments. One cargo came from Uribitarte. 


The Tin-Plate Trade. 

There has been a further inquiry for tin-plates, and on 
the whole the trade is satisfactory, though the inclemency of the 
weather told seriously upon shipments. That work was actively 
carried on was shown by the fact that over 72,000 boxes came from 
Shipment was limited to 55,342 boxes, and stocks now 
remain at 203,382 boxes. There was no special feature in the 
shipment of the week, makers said that the American trade was 
strong, and that of the American steel market fully maintained. 
A strong impression prevails that higher figures are likely to 
prevail in tin. 


Prices in Iron, Steel, and Tin-plates. 

Steel bars were quoted this week on ‘Change, Swansea, as 
follows :—Bessemer, £5 6s.; Siemens, £5 7s, 6d. Pig iron: 
Bessemer mixed numbers, 69s. 1d.; Middlesbrough, 53s.; Scotch, 
58s.; Welsh hematite bars, 72s. 6d.; block tin, £164 15s.; lead, 
£16 18s. 9d.; copper, £78 5s.; silver, 304d. per oz.; spelter, £28. 


| Tin-plate: I.C., 20 x 14 x 112 sheets, Bessemer primes, 13s, 3d. 


to 13s. 6d.; Siemens prime , 13s. 6d. to 13s. 9d.; LC. 28 Bessemer, 
26s. 9d. to 27s. 3d.; Siemens, 26s. 10}d. to 27s. 44d.; charcoal tin- 
plate C 20 x 14, Siemens, 14s. 6d. to 17s. 6d.; big sheets for 
galvanising, £10 5s. ‘Finished black plates: Bessemer, £10 5s. 
to £10 10s.; charcoal ternes, C 28 x 20 x 112 sheets, Siemens, 
27s. to 27s. 6d., according to degree of finish. 


Allied Industries. 
In copper plates a large demand exists, while the tube 


| and the nickel trade and engineering shops are quite up to the 


satisfactory condition of late. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


Silesian Iron Trade. 
DURING the past week orders have come in freely, and 


some rather large contracts are expected, so the tone of the Silesian 
| iron market is, naturally, firm and ee 


In pig iron an 
upward movement in prices can be noticed ; this is caused by the 


| insufficient supplies in inland iron ore, which compel the blast 


furnace works to buy foreign ore at higher prices. A satisfactory 


; a | business was done in semi-finished steel, consumers purchasing 
It is now tolerably certain that after the | 
South | 


Deliveries in railway material, though still brisk, have 
shown a slight falling off during the week now past. Plates, 
especially the heavier sorts, continue in active demand. The 
machine and boilermaking establishments are well occupied, owing 
to enlargements and repairings at several pits in the district. 
Scrap iron, though steadily increasing in price, continues to de in 
strong demand. 


Rheinland-Westphalia Iron Trade. 

A lively business is again being done in all the principal 
departments of the Rhenish-Westphalian iron industry, after the 
comparative quietness immediately after the holidays. Home 
requirements remain rather large, and export has shown a slight 
improvement. Prices are firm, and rather more satisfactory than 
before. In the pig iron industry much activity is noticeable, and 
producers can hardly cover the requirements of their customers. 
Tron ore from Sweden and Spain is imported freely, as home 
supplies prove insufficient. 


Semi-finished Steel. 

Inland consumers in semi-finished steel have mostly 
covered their requirements for the second quarter already ; for a 
further period the Steel Convention is not willing to be tied down. 
Foreign business in semi-finished steel is lively, and prospects are 
fair. Demand and inquiry for scrap iron have been so brisk of 
late that prices have, within a few weeks, risen perceptibly. There 
has been a slight abatement noticeable in the demand for bars ; 
still, the market is pretty firm. The question of forming a Bar 
Convention is again being discussed. Endeavours are to be made 
to induce the ‘ pure ” rolling mills and the Martin Works to join, 
and in case of a thwarting of the plan, the ‘ pure ” rolling mills 
threaten fierce competition, or ‘‘ contest” prices. This, of course, 
rather tends to induce buyers to hold back with forward orders, 
but current demand being still healthy and fairly large, quotations 
have continued to show much stiffness. Hoops are in lively 
request, and orders, in a good many instances, reach till far into 
the second quarter. 


freely. 


Condition of the Sheet Trade. 

At a meeting of the Rhenish- Westphalian sheet mills, and 
of some mixed works, it was stated that the mills have sold their 
make for the next four months, and that activity all round 
was brisk. A price of sale of M. 135 p.t. free Dortmund was pro- 
posed. The Drawn Wire Convention, being amply provided with 
work, asks two to three months for delivery of fresh orders. 
Contracts booked on the Ist of December, 1905, were 49,400 t., 
against 65,295 t. on the lst of November. Deliveries in November 
were 27,480 t., against 25,780 t. in October, of which 12,850 t. were 
exported, while 14,630 t. went into inland consumption. The 
Siegerland screw mills, a few days ago, reduced their rebate, 


The German Coal Trade. 

From Silesia and Rheinland-Westphalia very good 
accounts continue to be received regarding business transactions 
in the coal industry. Deliveries, though heavy, are insufficient to 
cover the strong demand that comes in for all sorts of engine and 
house coal. Most likely a rise in prices will be resolved upon from 
the Ist of April for some specially favoured sorts. Coal for coke 
making has already been advanced, and the consequence of this 
was a rise in the prices for coke, which consumers pay without 
questioning. The Rhenish-Westphalian Coal Syndicate intends 
building a number of coal wagons on their own account, the 
scarcity in wagons recently complained of being the cause of much 
trouble, and even losses, to the Coal Convention. It is reported 
that the Syndicate, being unable to supply the requirements in 
coal contracted for with the Hamburg-America Company, and the 
North German: Lloyd, has requested the said companies to cover 
their demand in coal on the English market, the Syndicate bearing 
the probable difference in price. A most vigorous demand is 
experienced for gas coal and for coke. Anthracite is scarce, and 
in briquettes a very lively and increasing trade has been done 
during this week and the last. 


The Austro-Hungarian Iron Market. 

Orders come in more slowly now than in the last weeks of 
1905, and the general tone is quiet but firm, and makers and 
manufacturers are looking forward toa healthy trade in spring. 
There is talk of fifteen locomotivesand twelve tenders being added 
to the wagon orders recently placed. For e: 
strong demand is experienced, and the favourable tone prevailing 
all round has caused prices to increase in firmness ; a rise will pro- 
bably take place later on. The trade in Bohemian brown coal 
remains lively. On the whole, exports in Bohemian brown coal 
have increased, but not in proportion to the strongly improving 


ine and house coal a | 





be tong consumption of coal. In Germany Bohemian brown coal jg 
ing supplanted more and more by German brown coal and 
briquettes. Deliveries in German brown coal on the Saxon raj). 
ae ae had been only 2,964,000 t. in 1903, were 3,559,000 t, 
in 1905. 


Pig Iron in Belgium. 

An uncommonly strong tone characterises the Belgian pig 
iron market, and the dissolving of the Pig Iron Convention has 
not caused any decrease in quotations. During the last two years 
output in pig iron in Belgium was as under :— 

1905. 

Tons. 
220,479 
102,263 
1,027,700 


104, 


Forge pig “yh 

Foundry pig .. 

Basic na, tae 
1,350,442 1,307,300) 

Coal and coke are in vigorous demand in Belgium, and consump. 

tion rather higher than output. Quotations for coke met with y 

further advance of M. 3 p.t. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 1/th, 

THE steel manufacturing interests of the United States are 
surprised at the continuance of an extraordinary demand for 
everything going into railroad construction. Railroads in all 
sections of the country continue to place large orders for rails, 
both light and heavy, and for structural and fabricated material 
to be used in the construction of terminal stations, bridge werk, 
track work, and all manner of requirements connected with shop 
work. Most of the recent orders are for smaller amounts. The 
electric lines are becoming heavy buyers ; the orders for ra‘ls for 
the past week amounted to about 25,000 tons. The Carnegie Steel 
Company has bought all the old steel rails it can find in orcer to 
meet the urgent demand for quick deliveries that are pressing 
it so severely. The New York Central Railroad Co, has revuire- 
ments now formulated, which, with some other requirements in 
this city, will call for 75,000 tons of material, which must be 
delivered during the coming summer and autumn. A gocd deal 
of material is being bought in Belgium mills to piece out with, 
and the aggregate of business of this kind is put at 60,000 tcns. 

Pig iron is very strong, and a large business has been trans- 
acted during the past six days, aggregating no less, and probably 
considerably more, than 150,000 tons, most of which must be 
delivered before May Ist. 

Hardware of all kinds, especially heavy hardware and malleable 
irons, are in very active demand, and the concerns turning out 
these products have since January 2nd presented to them scme 
very extensive requirements. A great deal of business is being 
booked by telegraph, and the question of price does not delay 
negotiations, 

The business in copper is good, and the increasing scarcity of 
spot lots has forced {pricessup to the 19 cent level. Scme 
urgent buyers have paid as high as 194 to 20 cents for immediate 
shipments. Shipments from March to May command 18# to 19 
cents. The exports from Atlantic ports during the first four 
business days of the new year were 1652 tons. There is a fair 
demand for all grades of pig lead, and small lots of desilverived 
were sold here at 5-85. Pig tin has been advanced to 364 cents; 
receipts of Atlantic ports within a week 680 tons. The aluminium 
market continues very strong at 33 cents per pound for No, 1 ingot. 
The product last year was 9,000,000 Ib., an increase over the 
previous year of about 400,000 Ib., and an increase over 1903 of 
1,100,000 Ib. - 

Nearly all furnaces have covered their ore requirements for the 
greater part of the year. Rates of freights from points of shi)- 
ments to Lake Erie ports, 75 cents. Bessemer ore is now held at 
4-25; non-Bessemer, 3-70. The conditions surrounding the 
market forbid much variation in prices of anything entering into 
iron and steel production, but there may be fragmentary advances 
on many prices which will affect that large class of smail buyers 
who do not buy until they are in need of the material. 


ALMANACS, CALENDARS, &c. 








Messrs, GEIPEL AND LANGE, St. Thomas-street, London, have 
sent us a very compact little pocket diary, which is rendered 
particularly acceptable on account of the useful tabular informa- 
tion and insurance policy which it contains.—Messrs. Arthur L. 
Gibson and Co., Tower-street, Upper-street, Martin’s-lane, London, 
have issued a wall calendar with a highly attractive coloured 
illustration of a landscape. The dates are given on monthly slips. 

John I. Thornycroft and Co., Limited, have published an artistic 
wall calendar in which an allegorical design is combined with 
illustrations of the firm’s productions, such as motor cars, war 
vessels, motor boats, &c.—From Smith’s Dock Trust Company, 
Limited, Great Yarmouth, we have received a wall calendar, the 
most prominent feature of which is two dials and movable hands 
for indicating the times of high-water.— Messrs, Peckett and Sons, 
Bristol, have issued a wall calendar of their usual pattern, and 
with a coloured illustration of a standardised 14in. tank locomotive. 

Messrs. Johnson and Phillips, Limited, have sent us a table 
calendar with monthly slips.—A handy blotter and calendar comes 
from Messrs. A. Ransome and Co., Limited, Newark-on-Trent. 








ConTRACTS.—William Simons and Co., Limited, Renfrew, have 
just received an order from the Calcutta Port Commissioners tc 
supply for the improvement of the river Hoogly a very large sand 
suction pump steamer, fitted with four sets of independent triple 
expansion engines and four large cylindrical boilers, to dredge 
sand at the rate of 5000 tons per hour, They have also 
received an order for a powerful combined bucket and pump 
suction dredger for a foreign port.—The Empire Roller Bearings 
Company, of Westminster, has secured an order for 320 axle-boxes 
to be fitted to eighty heavy goods wagons for Calcutta.— Henry 
Pels and Co. have received orders for their Johns patented joist 
shears from Palmer's Shipbuilding and [ron Company, Limited, 
John Booth and Sons, John Every, Wm. Bain and Co,, and Heenan 
and Froude, Limited; and for Johns patented bevel-cutting 
machines from Arrol’s Bridge and Roof Company, Cleveland 
Bridge and Engineering Company, Limited, A. and J. Main and 
Co., Limited, Alex. Findlay and Co., Limited, Brandon Bridge 
Building Company, Limited, Metropolitan Amalgamated Railway 
Carriage and — Company, Limited, Mechan and Sons, 
Limited, and K. L, Mukerjee and Co.—The Lords of the Admiralty 
have, for the twentieth year in succession, awarded contracts for 
the supply of asbestos goods for use in the Royal Navy to the 
United Asbestos Company, Limited. Nearly 1000 miles in length 
of Victor metallic, Salamander block, and other ee and 
many millions of Victor metallic joints alone, have been supplic¢ 
by this company to H.M. Navy.—-Messrs, Francis Morton and (v., 
Limited, constructional engineers, Garston, Liverpool, have 
received an order for 47 bridges of about 60ft. span for the East 
Indian Railway to the requirements of Messrs, Rendel and Robert- 
son, consulting engineers. is follows an order for 179 bridges 
of 40ft. span for the North-Western Railway of India, which they 
are just completing.—An order has been placed by the Corporation 
of Glasgow with Messrs. Babcock and Wilcox, of Renfrew, for ten of 
their boilers, to be employed in the extension of the shecarionty sure! y 
at the generating stations of St. Andrew’s Cross and Port Dundas. 
The Electricity Committee had originally intended to divide the 
order, but the Town Council requested the Committee to recon- 
sider the matter, which has been done, with the result above 
stated, 
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BRITISH PATENT SPECIFICATIONS. 
S lected and Abridged by JAMES D. ROOTS, M.1. Mech. FE. 





When an invention is communicated from abroad the name and address of 


th Communicator is printed in itatics, 
When the abridgment is aot illustrated the Speciication is without drawmgs, 
Copies of Specifeations may be obtained at the Patent-Office Sale Branch, 25 
S uthampton-buildings, Chancery-lane, London, W.C., at 8d. each, 


The plrat date given ia the date of application ; the second date at the end of 


the abvidgment is the date of the advertisement of the acceptance of the « om plete 
spreifeation. ' 

{uy person may on any of the grounds mentioned in the Acts, within two 
yw oatha of the date given at the end of the abridgment, give notice at the 
Pulent-Office af opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS, 


97,394. December 15th, 1904.—IMPROVEMENTS RELATING TO 
STEAM GENERATORS, Charles Bellens, 97, Rue St. Lazare, 
Paris.— Date under International Convention, 7th January, 1904. 

The subject of this invention is a new form of water-tube steam 
generator, There are three figures. Fig. 2 is a side elevation. 

‘Tae generator comprises a water and steam reservoir a arranged 

vertically and disposed or inserted between the tubular heating 

aurfaces bb and ce of any appropriate kind. There is thus formed 
between the two groups of tubes a vacant space corresponding with 
the width of the water and steam reservoir, and this vacant space 
is capable of utilisation as combustion chamber. The vertical 
reservoir @ comprises at its upper part the steam chamber properly 
so called d, forming the two arms of a T, the vertical branch of 
which is the reservoir a itself; the two arms may be inclined in 
such a manner as to direct the flow of water towards the central 
part a, The water-tubes are divided into two groups cc and bb. 


N° 27,394, 





Fig.2. 


The first group e¢ comprises the assemblage of tubes directly 
exposed to the radiation of the furnace, These tubes are arranged 
in rows connected as shown at ¢%, i 
header ¢! divided, along with the lower portion of the vertical 
reservoir a, into separate compartments by means of partitions. 
The arrangement is such that the water may pass along one side 
of the partition into the lower row of tubes ¢ through connection c2 
into the upper row and out to the steam chamber through the 
tubes, The second group of water-tubes, which is supplied with 
water by connection with the vertical reservoir «, is directly 
connected by means of outlets f with the steam chamber d. The 
combination thus produced is especially adapted for use on ships, 
with the object of preventing the pitching and tossing of the vessel 
from exerting any influence upon the volume of water contained in 
the boiler, also of ensuring ready and immediate liberation of the 
steam generated with a regular and efficacious water circulation, 
and, finally, of utilising any form of furnace, whilst at the same 
time ensuring efficient combustion with a small draught. The 
water and steam reservoir is vertical instead of being horizontal, 
and is arranged between the water-tubes instead of above them, as 
is ordinarily the case.— December 27th, 1905. 

27,458. December 16th, 1904.—IMPROVEMENTS IN STEAM BOILERS, 

Owen Meredith, 14, Beech-road, Rock Ferry, Cheshire. 

This invention relates to horizontal boilers of the multitubular 
type, wherein the furnace tube and the fire tubes are horizontal 
or inclined. It comprises a combined fire-box and combustion 
chamber, which is disposed partly within and partly on the 
exterior of the front of the shell, the fire grate being placed in the 
combined fire-box and combustion chamber, and extending into 
the furnace tube. There are seven figures, Fig. 2 is a sectional 


N° 27,458. 


K 





Fig. 2. 


elevation of a single-ended boiler. The shell A is cylindrical. 
The boiler front Bis bent to form a combustion chamber C—that 
18 to say, the front of the boiler is set back to form a junction with 
the furnace tube D, such set-back forming a combustion chamber 
above the front of the fire grate E. The combustion chamber C is 
roofed by the plate F, so that in operation the hot gases and flame pass 
to the rear of the boiler, partly by way of the furnace tube D, and 
partly by way of the lower ranges of tire tubes G. From the rear 


| 


combustion chamber H such flame and gases pass through the | 


upper tubes J to the uptake K. A wide fire grate E is provided, 
and a part thereof penetrates for some distance into the furnace 
tube D, By detaching the front and back tube plates from the 








- ‘ | reduce the size of the steam and air heating device. 
their ends leading into a | 


shell A, the whole of the tubes and furnace may be withdrawn 
from the shell for inspection and cleaning.— December 27th, 1905. 


LOCOMOTIVES. 


28,030. October 21st, 1904..-IMPROVEMENTS IN OR RELATING TO 
LOCOMOTIVE AND OTHER ENGINES USING A MIXTURE OF STEAM 
AND AIR AS Motive FLvip.--William Beardmore, Parkhead, 
Glasgow, and Edward Field, 4, Trafalgar-square, London, 

These improvements have for their object to reduce the con- 
sumption of steam, and, consequently, of fuel, in locomotives with- 
out reducing their power, and thusto enable railways to be worked 
in a more economical manner. Heat from the hot gases passing 
from the boiler tubes to the chimney, instead of being allowed to 
escape as waste heat, is utilised to increase the temperature and 
volume of a mixture of steam and air under pressure, which is then 
used as motive fluid to propel the locomotive, the steam and air 
at or about the pressure of the steam in the locomotive boiler 
being supplied respectively from the boiler, and from one or more 
air compressors driven by the engine, and admitted separately and 
in automatically regulated quantities to and mixed in a heating 
device arranged in the smoke-box of the locomotive so as to be 
heated by the hot gases flowing therethrough. In this way there 
is obtained a large volume of motive fluid that is a comparatively 
bad conductor of heat, and from which the steam is therefore not 
readily condensed upon entering the valve chests and engine 
cylinders, as is the case when steam only ia used, and by the use 
of which a considerable economy in the fuel consumption of loco- 
motives has been effected without reducing the power of such 
locomotives, There is a further object; to enable a mixture of 
steam and air to be heated to a higher temperature than heretofore 
by the escaping hot gases so as to enable a still greater economy 
in working to be effected, and also to simplify the construction and 














Fig.l. 


Z There are 
seven figures. Fig. 1 is a longitudinal sectional elevation. The 
steam and air mixing and heating device comprises a chamber a 
of approximately rectangular cross section and of saddle or arch 
shape in end view, and a perforated bent pipe 4 that extends 
into the chamber. The chamber a extends around the upper part 
of the smoke-box ¢ between the front tube-plate d and the base of 
the uptake ¢ and above most of the fire-tubes f, the upper row of 
J? of tire tubes being made of larger size than the others. The 
chamber a is connected at its rear side to the main steam pipe / of 
the boiler by a junction pipe / and is connected at the lower end 
of one of its side portions witha mixture outlet pipe ¢ that extends 
downward through the smoke-box ¢ and is connected by the pipe 
‘t to the valve chests of the engine cylinders 4. The steam supply 
pipe / has a regulator in thesteam dome. To the lower part of the 
chamber a is connected the air supply pipe which communicates 
with the air compressors. The perforated pipe 4 within the 
chamber a forms a continuation of the air pipe. Usually there 
will be two air compressors operated from the crossheads of the 
working cylinders of the engine. When the boiler, engine and air 


| compressors are working, the chamber a will be heated to a high 


temperature by the hot gases flowing through the large and small 
fire-tubes f’, f, and particularly by the hot gases flowing through 
the larger tubes 7’, and air under pressure will be delivered to the 
perforated bent pipe } through the openings in which and the open 
end it will pass into the portion of the chamber a outside the pipe 
and become effectually mixed therein with the steam when the 
regulator on the steam pipe / is opened, the mixture of air and 
steam becoming heated to a high temperature, and finally flowing 
off through the outlet pipes 7 and 7” to the valve chests for use in 
the cylinders £.— December 27th, 1905. 


TRAMWAYS. 


28,525. December 28th, 1904.—IMPROVEMENTS IN TROLLEY 
STANDARDS FOR ELECTRIC TRAMCARS AND THE LIKE, 
Montague B. Mountain and Godfrey M. Gibson, both of 
Elton Fold Works, Bury, Lancs. 

These improvements have for their object to render the heads or 
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| upper portions of such standards more perfectly waterproof than 
| heretofore, to simplify the number and making of the parts, and to 





provide for the more ready examination, adjustment, and lubrica- 
tion of the internal working parts, and to reduce the friction and 
equalise the wear between the swivelling and fixed parts. There 
are two figures. Fig. 2 is a vertical section of the upper part of a 
trolley standard ; « is the pillar or tubular part of the standard ; 
is the lower and horizontally swivelling part of the head, and « the 
upper and vertically swivelling part of the head, whilst d is the 
boom socket carried by such upper part. The part ¢ is pivoted to 
the part 4, and both are of such a shape as to allow the upper part 
to move vertically on its pivot within the required limits of the 
trolley pole movements without uncovering the lower part. The 
parts are also so formed that when the pole is at its lowest point 
the part ¢ will meet the part 4 and be prevented moving further; 
e', &, 4 are the ball race rings, and f the balls on which the lower 
part ) of the head takes its bearing, the rings and balls being 
arranged within an upstanding flange a! on the top end of the 
pillar a and around a depending flange /' of the part l, the upper 
ring being by preference, a tight fit upon the flange, the middle ring 
being free and the lower one a tight fit within the flange a’ ; g is the 
usual tubular boom tension rod formed at its upper end with a 
cross bridge 4 with which engages the trynnion studs or centres 
carried by the upper head part c. At its lower end the rod passes 
loosely through a fixed block and tension spring, and screws through 
a tension nut, all being carried by the inner tube j secured to the 
flange L' of the part l, Through the rod passes the electric con- 
ducting wires /. To allow for the trolley rising to its highest 
point the part is slotted where the studs or centres come; ¢ is the 
opening for inspection and lubrication purposes, and m is the thin 
metal plate for closing the opening, —December 27th, 1905, 


ROAD MOTOR VEHICLES. 


1663. January 27th 1905. — IMPROVEMENTS IN WHEELS FOR 
AUTOMOBILES AND OTHER VEHICLES, George J. Stevens, 25, 
Eastlake-road, Loughborough Junction, London, §,E., and 
William E. Richards, 37, Woburn-square, London, W.C. 

This invention relates especially to the type of wheel wherein 
pneumatic tubes are interposed between the wheel rim and an outer 
solid tire or tread foravoiding punctureand wearandtear of the tubes, 
Thereisone figure. The y of the wheel is formed of two large 
rings c of sheet steel, having central apertures to enable them to be 
passed over the ends of the axle-box, so as to abut against the 
rings b, to which they are firmly secured by bolts or screws ¢. At 
a point d near the outer edge or periphery of the discs the metal 
of which the rings are composed is bent first inwardly and then 
outwardly and downwardly, so that when the rings or steel 
annuli are assembled upon the axle-box, a narrow aperture or 
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passage p will be formed between the rings, where the metal is ~ 
bent inwardly to receive the web f of a clamp g holding the tread 
of the wheel, and to limit its movement from side to side, whilst 
the outer edges of the rings / which are bent outwardly and down- 
wardly will form an extended bearing upon one side for pneumatic 
tubes 7. The tread / is held and tightly compressed between the 
jaws of the clamp g, which is formed in two pieces, which when 
brought together form an endless web extending entirely around 
the wheel, and are held together by screws /. Two pneumatic 
tubes 7, with an inner air tube m provided with any usual air valve x 
and an outer covering 0, are interposed between the clamp g hold- 
ing the tread / and the lower edges i, so that when the tubes are 
inflated they will be securely held between the rings and clamp.— 
December 27th, 1905. 


LATHES. 


28.569. December 28th, 1904.—IMPROVEMENTS IN THE CoNSTRUC- 
' TION OF LaTHE BEDS FOR SUPPORTING AND GUIDING THE 
TOOL-SUPPORTING CARRIAGES, George Richards, 2, Queen 
Anne’s-gate, Westminster. 
These improvements relate to the form of the beds of lathes and 
the positions relatively of the guiding and wearing surfaces which 
support and guide the carriage, so that they are not exposed to 
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the chips and dirt which fall from the cutting tools, as is the case 
in the ordinary construction of such beds and carriages. There 
are two figures. Fig. 1 shows a section of lathe bed and the 
manner in which the carriage is supported and guided. The bed 1 
has horizontal surfaces 6 and 9, on which the carriage 2 and 
apron 8 rest, and slide along the bed 1 with the object of guiding 
the tools, The plate 4 is attached to the bed 1 ‘by the screws 
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3 13, and holds the carriage down on to the bed 1 and at the 
same time helps to guide the carriage by the surface 7. The 
apron 3 contains the usual feeding mechanism to feed the carriage, 
and is attached to the carriage 2 by the screws 12 12 for con- 
venience in manufacturing. The taper shoe 5 extends the whole 
length of the carriage 2 and apron 3, and by the pressure against 
the surface 8 of the bed 1 the apron and carriage are pressed 
against the surface 7 of the plate 4, and the carriage is thus guided 
between the surfaces 8 and 7, and, although supported and guided 
in a vertical direction at the back of the bed 1 at surfaces 9 and 10, 
yet it is not guided longitudinally except at the front of the bed. 
The taper shoe 5 is adjusted endways to compensate for wear. 


| chains taking hold of the lower portion of the gate near the mitre- 
| post. The object of this invention is to enable wooden gates to be 
operated by direct-acting machinery without fear of unduly 
twisting the gate and without the use of chains, whereby the 
danger of ships fouling the closing chains which, in the arrange- 
ments hitherto in use, lie on the sill when the gates are open and 
reduce the effective depth of the lock or entrance. There are two 
figures. Fig. 1 is a plan of an apparatus constructed according to 
this invention; @ is the gate pivoted at a’, and / is the frame 
pivoted at ’; 22 are rollers carried by the frame and working in 


The back part of the carriage 2 is made much shorter than the | 


front. The dirt and cuttings from the tool fall on the top of the | 


N° 21,563. 


plate 4, and cause no damage to the wearing surfaces underneath. | 


- December 27th , 1905. 


MISCELLANEOUS. 


27,638. December 19th, 1904.—rMPROVEMENTS IN VAPOUR 
ELECTRIC APPARATUS, Charles P. Steinmetz, Schenectady, New 
York, U.S.A.—Date under Taternational Convention, December 
19th, 1903. 

In these devices one of the electro les at least is of vaporisable 
material. It has been found necessary to employ special devices 
to start the flow of current between the electrodes in these lamps. 
This invention has for its chief object the provision of improved 
means to start the current flow from the vaporisable electrode. 
There are four figures. Fig. 2 is a sectional elevation; 1 is the 
glass envelope of «n exhausted chamber in which the vapour con- 
ductor is located. The envelope is formed with an enlargement 
2 at its upper end, and an enlargement 3 near its lower end. 
Below the enlargement 3 the tube is reduced in diameter. A 
terminal conductor 4 passes through the upper end of the envelope 
1 and carries an electrode 5 formed of artificial graphite or iron. 
The electrode 5 is below the enlargement 2. The portion of the 
chamber 4, which extends between the electrode 5and the envelope, 
is surrounded by a non-conducting jacket 6, which may also be of 
glass. From the lower end of the electrode 5a conducting filament 
7 of carbon extends towards the other electrode. Guides 8 of 


N° 27,638. 

















gass project inwardly from the envelope through which the 
filament 7 passes, These guides serve to hold the filament in a 
central position. In the lower end of the envelope is mercury 9, 
which forms one of the main electrodes of the lamp. A terminal 
conductor 10 passes through the lower portions of the envelope into 
the mercury 9. A member or plunger 11 normally floats in the 
mercury. The member 11, which is formed of magnetic material 
such as iron, comprises two cylindrical portions 12 and 13 of a 
diameter which allows them to slide freely in the lower end of the 
envelope 1, connected by an intermediate portion 14. The lower 
portion of the tube 1 is indented to form stops 15 to limit the 
movements of the member 11. When the member 11 floats freely | 
in the mercury the stops 15 allow the portion 12 to project above 
thesurfaceof the mercury. When themember 11isurged towards the 
bottom of the envelope the stops 15 prevent the lower end of the 
member 12 from impinging against the lower end of the envelope 
1. A cup-like depression normally filled with mercury 16 is formed 
in the upper end of the member 1]. The lower end of the filament 
7 dips into the mercury 16 in the cup in the upper end of the 
member 11. The lower end of the envelope 1 passes through 
plates 17 of a solenoid magnet 18. The end plates 17 are secured 
to a cylindrical non-magnetic shell or spool 19, upon which the 
winding 20 of the solenoid is wound. A cylindrical member 21 
formed out of magnetic material and provided with ventilating 
apertures 211 surrounds the winding 20, and is secured to plates 
17. This cylindrical member forms part of the magnetic circuit of 
the solenoid, and is of assistance in obtaining the proper strength 
and disposition of the magnetic field produced by the winding 20. 
Binding posts 22 and 23 are secured to theend plate 17. The ends 
of a pair of rods 24 pass transversely through the binding posts 22 
and 23. The passage of current through the wigding 20 will cause 
the member 11 to be submerged beneath the surface of the 
mercury 9. When the surface of the mercury 16 in the plunger 11 
leaves the end of the filament 7 an arc will be formed between the 


filament and the mercury in the cup. This are will be continued | 


after the member is submerged, in which case it will extend from 

the surface of the main body of mercury with which the mercury 

16 is now united. The formation of this arc will cause the envelope 

1 to be filled with conducting vapour, whereupon the current will 

desert the filament 7 and will flow between the electrode 5, and 

the surface of the mercury 9 through the conducting vapour.— 

December 27th, 1905. 

21,563. October 23rd, 1905.—IMPROVEMENTS IN MECHANISM FOR 
OPERATING Dock Gates, Sir W. G. Armstrong, Whitworth 
and Co., Limited, and Roger Wright, of Elswick Works, New- 
castle-on-Tyne. 

Steel and wrought iron dock gates are now generally operated 
by direct-acting machinery applied at the top of the gate ; but | 
with wooden gates this has hitherto not been possible, owing to | 
the severe twisting stresses to which the gate is thereby subjected, | 
and wooden gates have therefore generally been operated by | 


Fig.l. 


; guides a? on the gate; ¢ is a hydraulic cylinder, whose ram ¢’ is 
| connected to the frame / by a rod ce. e hydraulic cylinder, 
instead of acting on the top of the gate only, as is usual in wrought 
iron or steel gates, acts on a hinged frame of considerable depth. 
This frame is hinged at one end close to the gate heel-post, pe at 
| the other end is connected to the gate by pallens sliding in guide 
| frames.— December 27th, 1905. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


808,336.—INTERNAL-COMBUSTION HEAT ENGINE, J. L. Bogert, New | 


York, N.Y .— Filed October 26th, 1904. 


This invention is sufficiently described by the last of the patentee’s | 


three claims, which runs as follows :—An internal-combustion heat 
engine comprising two cylinders in communication with each other, 
means for admitting fuel and air to the one cylinder, and for 
admitting air only to the other cylinder, a check valve controlling 
the passage between said cylinders; and opening toward the 
cylinder which compresses air only, exhaust valves communicating 


with said cylinders to permit the escape of the spent gases, a 
variable-compression piston contained in a chamber communicating 
with the compression space of the fuel and air-receiving cylinder, 
and means for adjusting said variable-compression piston, and 
holding it in positions of adjustment, substantially as described. 


808,637. ELEVATOR MECHANISM, W. Crossley, West Haven, Conn. 
—Filed January 12th, 1905. 

The sprocket wheel is built up as shown in the engraving. The 

angle irons inside carry seats secured to the buckets, on which the 


buckets rest, while wedge-shaped pieces outside drive the chain as 
shown. There are five claims, covering details. 


808,638. FLOATING CAISSON FOR REPAIRING FLOATING DRY-DOCK 
Bortoms, A. C. Cunningham, Annapolis, Md.—Filed March 
10th, 1905. 

This invention consists in the use of a caisson which can be 
applied to the bottom of a floating > 
engraving. The first of the three claims sufficiently describes the 
invention. An under-water floating caisson for repairing the 
bottoms of floating dry docks, the same comprising an open-topped 
working chamber having a bottom and closed on all sides, said 


dock, as shown in the | 


chamber being adapted to be entirely submerged and floated 
under the dock, and provided with means for exhausting the water 


805,636] 





therefrom, and having a shaft extending above water to permit 

workmen to enter the chamber after it is in place, 

808,647, Hypraviic Toor Cramp, R. D, Fildes, Chicago, 1//., 
assignor of one-half to Le Grand Parish, Chicago, Il.—Filid 
December 7th, 1904. 

The title almost explains this invention. There are four claims 
covering details. The tool is secured by a short stroke plunger in 
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the press, marked A in the drawing. High-pressure water is 

| pol by steel pipes of such length that they will be able to 

| follow the motion of the tool by their own elasticity, without 
special flexible joints. 

808,657. SockeT-wWeLDING Apparatus, D. Heggie, MeKeespoit, 
Pa., assignor to National Tuhe Company, Pittsburg, Pa., 
Corporation of New Jersey.— Filed March 23rd, 1903. 

The invention is best described by the last of four long claims, 
which runs as follows :—In apparatus for welding and shaping pipe 
couplings or similar articles, the combination of a central mandril 


and a cluster of rolls surrounding the same, said rolls having 
flanges at each end adapted to contact with the mandril and 
contine the olank, said mandril corresponding in diameter to the 
interior of the article to be formed, and having a portion of 
enlarged diameter at one end projecting into the — of the rolls, 
a plurality of annular grooves formed in the mandril, and a single 
| annular bead formed on each of the rolls and adapted to co-operate 
with the grooves in the mandril to prevent endwise movement 
thereof. 


| 








LAUNCHES AND TRIAL TRIPS. 


ENosIs, steel screw steamer; built by Swan, Hunter and Wig- 
ham Richardson, Limited ; to the order of Messrs. P. Wigham 
Richardson and Co. ; dimensions, 351ft., 49ft. by 25ft. 3in. ; to 
carry 6000 tons deadweight; engines, triple-expansion, 23}in. 
39in., 66in. by 45in., pressure 1801b. ; launch, January 10th. 

LIAMONE, passenger steamer ; built by Swan, Hunter and Wig- 
ham Richardson, Limited ; to the order of Messrs. Fraissinet and 
Co., of Marseilles ; dimensions, 273ft. by 34}ft.; engines, four- 
crank triple-expansion ; constructed by the makers ; being built 
for the mail and passenger service between Nice and Corsica ; 
launch, 11th inst. 

ADMIRAL, coasting steamer; built by William Walker, of Mary- 
port ; engines constructed by James Ritchie, of Partick ; trial trip, 
January 12th, 94 knots. 

BRECONIAN, turret steamer; built by W. Doxford and Sons, 
Limited ; to the order of J. Mathias and Sons, Cardiff ; dimensions, 
350ft., 51ft., and 264ft., moulded; to carry 6800 tons, on 22ft. 
draught ; engines and boilers constructed by the builders ; launch, 
January 12th. 

HEROIC, express steel twin-screw steamer ; built by Harland and 
Wolff ; to the order of the Belfast Steamship Company, Limited ; 
dimensions, 320ft. by 41ft., and over 2000 tons gross ; engines, 
quadruple-expansion, on the ‘ balanced” principle, similar to 
those fitted by Messrs. Harland and Wolff in the great Atlantic 
liners; constructed by the builders; intended for the cross- 
Channel service between Belfast and Liverpool ; launch, 
January 13th. 

WHITEFRIARS, steam trawler ; built by Earle’s Shipbuilding and 
Engineering Company, Limited ; to the order of the City Steam 
Fishing Company, Limited, of Hull ; dimensions, 135ft., 22ft. 3in., 
and 12ft. 10in., moulded ; engines, triple-expansion, 12fin., 22in.. 
and 36in. by 24in. stroke, pressure 200Ib.; constructed by the 
builders ; launch, January 13th. 

CRICKET, coastal destroyer; built by John Samuel White 
and (o., Limited, East Cowes; to the order of H.M. Govern- 
ment; dimensions, 230 tons displacement; engines, Parsons 
turbines, 4000 horse-power ; constructed by the builders ; the 
vessel is representative of a type of vessel which, with a speed of 
26 knots maintained on an eight hours’ trial, is a development of 
the late first-class torpedo boats ; launch, January 23rd. 

CHEONG S1Na, spar deck steel screw steamer ; built by W. Dob- 
son and Co.; to the order of the Indo-China Steam Navigation 
Company ; dimensions, 265ft., 40ft. by 23ft.; to carry 2600 tons 
deadweight ; engines, triple-expansion, 20in., 33in., 54in. by 39in.., 
pressure 1801b.; constructed by the North-Eastern Marine Engi- 
neering Company ; a mean speed of 11} knots was maintained ; 








trial trip recently. 
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FRENCH COMPOUNDS ON THE GREAT 
WESTERN RAILWAY. 
By CHARLES Rovs-MARTEN. 
Towarp the end of last summer two new locomotives 
made ther appearance on the Great Western Railway. 
They were four-cylinder compounds of the du Bousquet- 


de Glehn “ Atlantic” design intended for the heaviest and | 


| 
| 


broken, for 20 miles, the last 2} being at 1 in 115, to the 
Whiteball summit, and the later 44 miles of lin 100 to 
1in 120 up through the Box tunnel and near Wootton 
Bassett, all of these being on the up journey; while on 
the down run such “ pinches " as nearly 4 miles of 1 in 


| 80, 1 in 81, 1 in 90 past Wellington, and several steeper 


fastest express duty on that line. They were constructed | 


at the works of the Société Alsacienne de Construction 
Mécaniques, Belfort, France, and were, in fact, enlarged 
editions of the engine of the same type imported by Mr. 
(. J. Churchward two years ago from the same French 
builders, viz., No. 102, La France, about whose excellent 
work and that of other French sister-engines on the Chemin 
de l’er du Nord T have had much to say in the columns of 
Ture ENGINEER. 

Proverbially, “the proof of the pudding is in the 


eating,” and so, perhaps, the best testimony to the satis- 


faction already given on the Great Western by the pioneer | 


of the order, La France, is in the fact that it should have 
been deemed advisable to procure two more of the same 
type, and in its latest enlarged edition, as employed on 
the Paris-Orleans Railway. The two new engines, which 
are numbered 103 and 104, and are to bear the respec- 
tive names President and Alliance, are virtually iden- 
tical with La France, save in dimensions, which in the 
case of the newer engines are considerably larger in every 
respect but the wheels. No. 103, like 102, has four- 
coupled wheels 6ft. 8in. in diameter, the bogie wheels 
being 3ft. 2in., and the trailing wheels 4ft. 8in. The 
boiler, which is 14ft. lin. in length and 5ft. in diameter, is 
fitted with tubes of the Serve ribbed pattern; they are 
139 in number, 24in. in diameter, 14ft. 5}in. in length, 
giving a tube-heating surface of 2582 square feet. The 


grades than 1 in 50 after Newton Abbot, have to be 
encountered. It may, of course, be at once admitted 
that 6ft. 8in. driving wheels are a great deal too large for 
such severe grades as the worst of those quoted—i.e, 
those steeper than 1 in 50. On the other hand, these 
excessive gradients occupy less than 6 miles of the total 
distance to be traversed, leaving 240 miles with grades of 
the more ordinary character, even the worst of these 
extending only for a few miles, and not more than two 
miles of the 240 being as hard as 1 in 80. In short, with 
the exception of 7 miles on the up journey in three widely 
separated lengths of 1 in 100 to 1 in 120 each—at Burles- 
combe, Box, and Wootton Bassett—and nearly 4 miles 


on the down journey of 1 in 80 to 1 in 90—Wellington— | 


the grades are so very easy that the line might be termed 
virtually level. And as the road just described extends 
the whole of the 214 miles between London and Newton 


Abbot, all the excessively steep grades—i.e., harder than | 


1 in 50—being confined to the 32 miles between Newton 
Abbot and Plymouth; Newton Abbot, moreover, being 
an important changing and stabling station for loco- 
motives, it might appear that but for the spectacular 
advertisement afforded by “The Longest Non-stopping 


| Run in the World,” considerable advantage would be 


fire-Lox is of the Belpaire type, and of great size, being | 


10ft. 10in. in length, 3ft. 11}in. in breadth, 6ft. 10}in. in 
height. The fire-box gives 173 square feet of additional 
heating surface, making the total 2755 square feet. This 
is more than is possessed by any other locomotive in the 
United Kingdom, with the sole exception of Mr. Holden’s 
Decapod; the next to it in respect of heating surface is 
Mr. Dugald Drummond's new four-cylinder six-coupled 
bogie engine on the London and South-Western Railway, 
which has 2727 square feet. President and Alliance have 
a working pressure of 227°6 lb. to the square inch, like 
La France, and to guard against any likelihood of over- 
pressure in the boiler four safety valves are supplied ; they 
are placed over the fire-box, and are enclosed in one common 
funnel. The fire-grate area is as much as 33°4 square 
feet, being thus admirably calculated to facilitate rapid 
combustion in the large fire-box. The engines are con- 
structed to the design of M. du Bousquet, Ingénieur-en- 
Chef du Matériel et de la Traction of the Chemin de 
Fer du Nord, on the four-cylinder balanced compound 
system of M. de Glehn, Directeur-Générale of the 
Société Alsacienne, at whose Belfort works they were 
built. The high-pressure cylinders, placed outside the 
framing, are 14,}in. in diameter, with a piston stroke of 
25,',in., and drive the rear pair of coupled wheels. The 
low-pressure cylinders; placed inside the frames, are 23%in. 
in diameter, with a piston stroke of 25,;}in., and drive 
the leading coupled wheels. The new engines are fitted 
with all the useful appliances that have contributed so 
largely to the success alike in the case of the Great 
Western pioneer of the order, and in that of the numerous 
numbers of the class in France. They have already 


been referred to in relation to the earlier built loco- | 


motives of this style, so it is unnecessary to mention 
them again on the present occasion. The new engines 


are painted the standard Great Western green, as now 
is also La France, which, it will be remembered, was | 


originally painted black, with lining somewhat resembling 
that of the London and North-Western. The new engines 
are employed on the fastest and heaviest main line ex- 
presses, taking their turn with the Swindon-built “Atlantics” 
and six-coupled bogies of Mr. Churchward’s design. 
Through the courtesy of the Superintendent of the line 
and of the Locomotive Superintendent I have made various 
experimental journeys with these new compound locomo- 
tives. They ran several times with the “Limited” non- 
stopping express between Paddington and Plymouth, 
which left daily through the summer and early autumn at 


found in changing the engines each way at Newton 
Abbot instead of at Plymouth, the large-wheeled engines 
running the 214 miles without stop between Paddington 
and Newton Abbot, and the small-wheeled engines, which 
at present work the steeply-graded 80 miles between 
Plymouth and Penzance, working also the additional 
82 miles between Plymouth and Newton Abbot, 112} miles 
in all, there being, moreover, several stops in that dis- 
tance. Any disturbance to the passengers en route 
which is at present avoided by the absence of inter- 
mediate stops between London and Plymouth, might be 
equally escaped by stopping the trains in the Newton 
Abbot yard instead of at the platform, just as would be 
done in the event of a casual signal-stop, such as does 
occasionally occur even in the case of these fine and 
popular long-distance expresses, although the con- 
tingency is exceedingly rare. Were this plan pursued, 
two ideal stages would be provided for the different types 
of engines employed between Paddington and Penzance ; 
the 6ft. 8in. coupled class working between Paddington 


an hour after the mile of descent near Plympton ; and it 


soon became evident that the engine was in difficulties. 
The speed steadily dropped, until at last it was only 
13°8 miles an hour, at which it kept until the Hemerdon 
summit was breasted, the quarter-mile occupying 65 sec. 
The 3} miles from Plympton to Hemerdon occupied 
7min. 55sec. There was never any question, however, 
of the engine getting “stalled,” but certainly the speed 
even up so extreme a grade was distinctly disappointing. 
It is my practice, however, in such special cases as this 
to time, not merely the quarter-mile posts, but also tue 
rail-lengths—in case a post might have inadvertently been 
misplaced, as has happened more than once in my 
experience—and, when visible round curves or audible 
by the beat, the revolutions of the driving wheels. 
I did so on this occasion, and found that the engine 
was making 72 revolutions per minute, which is equiva- 
lent to 20°7 miles an hour, that being the distance 
represented by so many revolutions of the driving wheels, 
whereas the actual progress made by the engine was only 
13°8 miles an hour, or 6°9 miles an hour less than it 
should have been. It is clear, therefore, that although 
there were no obvious slips at great revolving velocity as 
had occurred at the start, imperceptible slipping to a large’ 
extent was going on throughout the whole of the ascent, 
and this was undoubtedly due to the engine being given 
more steam than she could profitably utilise with the 
adhesion weight she possessed, although this was as much 
as 863 tons. I may here remark that when these engines 
first came from the Belfort Works their adhesion weight 
was stated to be 39 tons, and their total weight 733 tons. 
The figures at present given are, I notice, 36 tons 10 ewt. 
and 71 tons 18 ewt. respectively. I am unable to explain 
the discrepancy, but apparently it must have been deemed 
advisable to reduce the weight on the coupled wheels. to 
a point below what the sister engines possess in France. 
At any rate, the fact was as I have stated, that whereas 
the engine by her revolutions should have done 20-7 miles 
an hour up the 1 in 42, her actual travel was only at the 
rate of 13-8 miles an hour. The consequence was that, 
what with this imperceptible slipping and the permanent- 
way slow at Laira, we lost 44 minutes between Plymouth 
and Hemerdon, taking 153 minutes instead of 11 minutes 
for the distance of 74 miles. A very steady pace was 
maintained over the tableland past Ivybridge and 
Wrangaton, and there was careful easing down the 
Rattery bank into the Dart Valley past Totnes, the 
booked time from Hemerdon being only improved upon 
to the extent of 49 seconds. Then came the climb to the 
Dainton summit, the last mile of which is at 1 in 40 and. 
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NEW FRENCH CCMPOUND, G.W.R. 


and Newton Abbot, the 5ft. 8in. coupled between Newton 
Abbot and Penzance. As it is, engines with 6ft. 8in. 
wheels are invariably employed upon the London—Ply- 
mouth non-stopping trains, and it is undeniable that these 
are at times in danger of being in difficulties on so very 
unsuitable a road as one with gradients of 1 in 40, 1 in 
42, kc. Even the third pair of coupled wheels which is 
possessed by Mr. Church ward's fine engines of the 4-6-0 
class does not always avert very serious retardation on so 
excessively severe a length as the Hemerdon bank, 
24 miles of 1 in 42, which abroad in the very few cases in 


| which such gradients can be found on a line intended for 


10.10a.m. from London, 12.35 p.m. from Plymouth, making | 
the entire journey of 2453 miles without intermediate stop | 


in 4 h. 27 min. for the down journey, 4h. 25 min. for the up, 


the extra two minutes being allowed on the down trip in | 


consequence of the express clashing with a South-Western 
train which was timed in Plymouth North-road Station 
just in front. The weight of the “Limited” express was 
materially increased during the past tourist season as 
compared with that of 1904, when it first began to run. 
The new rolling stock specially built for this service is 
much wider and heavier than that previously in use; the 
Weights of the six vehicles normally composing the train 
were given to me officially as 38 tons for the 12-wheeled 
diner, 33 tons each for the other five coaches. This, it 
will be observed, aggregates a total weight of 203 tons 
empty behind the tender; but after having the passengers 
and staff carefully counted, and the weight of the luggage 
estimated, I found that, as this train was almost always 
well filled with travellers who were exceedingly liberal in 
their self-allowance of luggage, the total weight behind 


the tender ranged from 217 to 223 tons, and might be | 


taken as averaging 220 tons. . This, in ordinary circum- 
stances, would not be accounted a really “heavy” train 


on modern computation, although it would be reckoned | 


as “22 coaches” on certain English lines even at the 
present day. But the terms “heavy” and “light” are 
ise relative, and 220 tons becomes a distinctly heavy 
oar 
an hour from start to stop with several intermediate 
Service « "i ° ° 

Service slacks, and over a road which has such gradients 


when it has to be run ata speed averaging 55°3 miles | 


as 1 in 48, 1 in 48, 1 in 42, 1 in 41, and even 1 in| 


tee worst of all being an unbroken rise at 
' in 42 for 24 miles on end to the Hemerdon siding— 
© say nothing of the subsequent ascent, practically un- 


high-speed expresses would invariably be worked by six- 
coupled or eight-coupled engines, not infrequently 
assisted by a pusher in the rear. It is, perhaps, the 
most remarkable feature of the London—Plymouth ex- 
presses on the Great Western Railway that Mr. Church- 
ward's engines take such terrific grades “in their stride” 
as it were, and as a matter of course. But the policy 
of putting so severe a pull upon the engines may, 
perhaps, be open to criticism. 

My first trip behind one of the engines under notice, 
No. 103, President, was made with the 12.35 up non- 


| stopping train, booked to run without a stop in 4h. 25 min. 


The inclusive load behind the tender was on this 
occasion approximately 220° tons. While No. 103 
was waiting at the North Road platform for the 
arrival of the express from Penzance, her enor- 
mous size and vast proportions excited a great deal 
of admiring notice, as also did the tremendous roar of 
her blow-off at 234]b. per square inch from the four 
safety valves with which she is supplied. The effect was 
almost that of thunder, and caused a perceptible vibra- 
tion of the platform. There was evidently an intention 
of letting the engine do her best, and this intention was 
perhaps carried out with a little excess of zeal as she 
started with the train from Plymouth, so much steam 
being given her as to cause violent and prolonged slip- 
ping, which would have been avoided by a quieter start, 
and the same error was committed later, as I shall have 
occasion to show. No sooner had we attained full speed 
near Plympton than a bridge under repairs pulled us up 
quite slow, almost to walking pace, thus losing us more 
than two minutes, beside being a very bad preparation 
for the ascent of the severe Hemerdon. bank, which 
almost immediately follows. The consequence was that 
we attacked the 2} miles of 1 in 42 at a relatively slow 
rate, instead of beginning it, as usual, at 60 or 65 miles 


j1 in 41. This, however, was “rushed” by the engine 
with remarkable ease, the minimum speed being 30 miles 
an hour, although the ascent was started at a very mode- 
rate rate. There was again a careful easing down the 
steep slope from Dainton to Newton Abbot, the 
3 miles 70 chains occupying 4 min. 26 sec. The sub- 
sequent 20 level miles to Exeter suffered from the usual 
hindrances of the curves and the single-line working 
through the tunnels near Dawlish, but Exeter was 
passed, dead slow, in exactly the booked time of 
253 minutes from Newton Abbot. Exeter, by the way, 
was reached in 73 min. 12 sec. from Plymouth, or 
3 min. 22 sec. in excess of the booked timing, most of 
which, however, was fully accounted for by the per- 
manent-way slow at Laira, the rest being due, to, the 
perceptible slipping at the start and the imperceptible 
slipping on Homerdon bank. 

From Exeter, virtually a fresh start had to be made 
owing to the extremely slow pace at which we emerged 
from the station, and again, as on our emergence from 
Plymouth, we encountered the drawback of a very bad 
permanent-way slow, in this case, too, for bridge repairs., 
That rather spoiled our ascent of the 20 rising miles to 
Whiteball, but after regaining full speed we covered the 
final 13 miles of that ascent, including the 2} miles of 
1 in 115, in 14} minutes, the absolute minimum, which 
was only for the final quarter-mile approaching Whiteball 
Tunnel, being 54-2 miles an hour; excepting in that one 
quarter-mile the minimum was steadily maintained at 
56°3 miles an hour. Down the Wellington descent the 
engine was “given her head” for awhile, and for two 
miles maintained an exceptionally high speed. The 
level run of 443 miles from Taunton to Bristol—Pylle 
Hill Junction—where a special stop was made, occupied 
42 min. 9 sec., or 51 seconds less than booked time., 
Unfortunately, my trip ended here so far as No. 103 
was concerned, for it was found that she was “ running 
hot,” the big-end of the connecting-rod having become 
heated, and so she had to come off at that point, 
another engine taking her place for the remainder of 
the journey to London. That continuation, which was 
of a somewhat remarkable character, I shall have to; 
deal with in the course of a separate article on the new 
British-built engines of the Great Western line. With 
respect to the French engine, her performance cannet he 
characterised as an unqualified success. She did a great, 
deal of very fine running, but necessarily the merit of 





her achievement was materially blemished by her exces- 
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sive slipping, by her loss of speed up the Hemerdon bank, 
and finally by her breakdown at Bristol. At the same 
time, it is only fair to point out that these mishaps imply 
no defect on the part of the engine herself. It is worth 


noting in this connection that a few days later, going | 


over the same road with No. 176, one of the latest-built 


six-coupled bogie or “4-6-0” class, and hauling a load of | 
five eight-wheelers and three six-wheelers, equivalent to | 
approximately 180 tons behind the tender, the speed up | 
the Hemerdon bank dropped to 15-2 miles an hour, and | 
up the subsequent 1 in 40 to Dainton to 22°5 miles an hour, | 


notwithstanding that the engine had the advantage of a 
third pair of coupled wheels, giving her 18 tons additional 


adhesion, and was also hauling a somewhat smaller load. | 


I mention this as showing that it is not fair to judge an 
engine by a single performance; on other occasions 
each of these engines performed very differently. 

My second experimental journey with the new French 
four-cylinder compound engines was made behind the other 
one of the class, No, 104, Alliance; the train was the 
10.10 a,m, down “ Limited,” and the load behind the tender 
was 217 tons. This run was in all respects a successful one, 
the work being invariably good and sometimes brilliant, 
although, of course, the load was enormously below the 
capacity of the engine on the easier parts of the road. A 
punctual start was made from Paddington; Ealing 
(53 miles) was passed in 7 min. 28sec.; and Slough 
(18} miles) in 18 min. 59 sec.; the four miles from Slough 
to Taplow on aslightly rising grade occupied 3 min. 36 sec., 
and Maidenhead (24} miles) was passed in 24 min. 
12 sec. from London; Reading (86 miles) in 84 min. 
55 sec.; Didcot (53 miles 9 chains) in 51 min. precisely. 
The 24 miles thence to Swindon, all on an up grade, varying 
from 1 in 600 to 1 in 750, we did in 22 min. 54 sec., 
attaining 68 miles an hour up the easier gradient. 
Swindon (77} miles) was passed in 73 min. 54 sec. from 
Paddington; Chippenham (94 miles) in 87 min. 44 sec., 
after some fast running down the Wootton Bassett descent, 
where a maximum rate of 86°5 miles an hour was attained, 
Bath (106 miles 70 chains) was passed at 10 miles an 
hour in 100 min. 22 sec. from London; Bristol East 
(117 miles) in 112 min. 6 sec., slowing again to 10 miles 
per hour for the Avoiding line; Pylle Hill Junction (118} 
miles) in 115 min. precisely; Taunton (163 miles) in 158 
min. 39 sec. Then came the Wellington bank, but up the 
hardest length, 1 in 80, the absolute minimum was 33°3 
miles an hour. By this time we were 5 minutes in 
advance of “schedule,” so we descended to Exeter at a | 
very moderate speed, yet passed through that station at | 
walking pace 3 h. 12 min. 44 sec. from London; that is | 
t> say, we did the 1933 miles in 192 min. 44 sec. virtually 
from start to stop. There was the customary slowing 
through the single-line tunnels near Dawlish, and a very | 
long slack into Newton Abbot. The Dainton incline of 1 | 
in 47 was ascended at a minimum of 27 miles an hour, | 
and the Rattery bank of 1 in 43 at 25 miles an hour, | 
excepting for a single quarter-mile, when a re-laying slack | 
brought us down to 22 miles an hour. During the rest of | 
the journey the occupation of the driver, Rolfe, consisted | 
simply in endeavouring to fill up his booked time, his | 
task of haulage presenting no difficulty whatever. We | 
eased to 50 miles an hour down the Hemerdon bank, and 
passed Plympton, 242 miles from London, in 4 h. 18 min. 
from the start. At Laira Junction, however, the South- 
Western train already referred to blocked us, and signals | 
brought us to a dead stand after we had covered the 244 
miles from London in 4h. 21} min. We had hardly 
moved on again when we were a second time stopped for 
the same cause, this time at Mutley. Nevertheless, we 
made our final halt at Plymouth North-road Station in 
exactly the prescribed time, 4 h. 27 min. from Paddington, 
4 h. 24 min. net. 

Returning on the following day by the 
sponding train with the same engine (No. 
and vehicles and “tare,” but with a far larger “paying 
load” of passengers and baggage, making a total of 
2213 tons behind the tender, we got away 
punctually from Plymouth North-road. Once more there | 
was slipping at the start, and again, in my opinion, 
through too much steam at 230 lb. pressure being given | 
at the set-off. However, we soon gathered speed, and 
were going at 65°2 miles an hour when we started the | 
Hemerdon bank. Under the retarding influence of a 
1 in 42 grade, this soon decreased to 24 miles an hour, 
but at that point it kept steadily quarter-mile after 
quarter-mile witnout sinking in the faintest degree, until 
the Hemerdon summit was breasted. Such a perform- 
ance with that load up so excessively steep a gradient, 
by an engine with only four-coupled wheels, and these 
6ft. 8in. in diameter, struck me as an exceedingly fine 
one. The rest of the run to Exeter, including the 1 in 40 
climb to Dainton, was performed in much the same way 
as on the previous occasion. But owing to the superior 
start and the faster climbing of Hemerdon, Exeter was 
reached in exactly 66 minutes from Plymouth, represent- 
ing a gain of four minutes on booked time, although there 
was a very careful easing down all the steep descents. 
I may mention here that the 34 miles from Plymouth to 
Hemerdon, which includes the long bank at 1 in 42, was 
done in 4min. 13sec., and the 43 miles from Totnes to 
Dainton, including a mile at 1 in 40, 1 in 41, and 1 in 43, 
in 6 min. 33 sec.—work which speaks for itself. After 
passing Exeter, as I have said, four minutes early, we had 
to maintain only a moderate pace thence to Taunton, so 
as to avoid passing too much in advance. As it was, we 
were through that station three minutes before booked 
time. Thence we proceeded very steadily over the level 
length to Pylle Hill Junction, which, also, we passed well 
in front of “schedule.” There was the customary dead 
slow, as in each of the other cases, rounding Bristol by 
the Avoiding line and through Bath Station. Ascending 
the Box and Wootton Bassett banks at 1 in 100, we easily 
maintained a minimum of 50 miles an hour, without 
there being any necessity to push the engine. Finally, | 
Paddington was reached 5 min. 41 sec. under booked time, | 
the complete run of 245} miles from Plymouth having | 
been performed, without stop, in 4h. 18min. 52sec. to 





corre- 
104), | 





the platform end, 4 h. 19min. 19 sec. to the dead stop. | Working pressure ... 


Our time from Exeter to Taunton, passing in each.case, 


Paddington, 3h. 12 min. 52 sec.; from Pylle Hill Junction 
to Paddington, 118 min. 10see.; from Bristol East to 
Paddington, 114 min. 58 sec.; Bath to Paddington, 
104 min. 8 sec.; Swindon to Paddington, 72 min. 20sec. ; 
the whole of the last-mentioned distance being run under 
very easy steam. Thus the run both ways with No. 104 
was in all respects most satisfactory, and my sole regret 
was that the engine could not have been given a load 
more proportionate to her great power. That she could 


| was 31min. 26sec. for the 30} miles; from Exeter to | 


have greatly improved upon the performance just recorded, | 


with 221} tons behind the tender, for fully 240 miles out 
of the total of 2453 miles, there was not the faintest pos- 


| stages. 


| sibility of doubt, but it may reasonably be questioned | 











| was covered in 24°8 seconds on a falling grade of 1 in 
| 200; this represented a speed of 90°2 English miles per | 
| hour. 


whether she would not have found a much heavier load 


| too formidable a tax even upon her exceptionally large 


haulage capacity upon such an incline as that of 
Hemerdon, and at such a booked speed. 
As an idea widely prevails, owing, no doubt, to the 


sluggishness displayed by some of the English compounds 


on the London and North-Western, that, however | 


capable in respect of haulage, they are deficient in swift- | 


ness, it may be worth while for me to point out that this 
reproach certainly does not apply 
compounds of the du Bousquet : Ma In the country of 
their origin they are rigidly restricted by law to a maxi- 
mum speed of 120 kiloms., equal to 74°6 miles an hour, 
excepting upon special occasions when express permission 


has been accorded for that limit to be exceeded. Indeed, | 
this limit is only permitted to be reached on certain | 
revalent limit being | 
and in | 
some cases 90 kiloms., equal to 55°8 miles an hour. | 


Therefore it is very rarely that in France these engines | h wh n tl 
| Where the footwall is rough the difficulty is increased, 


of the French lines, a more 


100 kiloms., equal to 62°1 miles an hour; 


have a chance of “showing their paces,” and their 
wonderful start-to-stop averages with heavy loads, which 
I have on various occasions recorded in these columns were 
achieved entirely by the remarkable work done on rising 
gradients. In my experimental trips “by permission” 
I have fairly often exceeded a maximum of 80 miles an 
hour with these engines, but I have only once recorded a 
rate of 90 or more. In that single instance the kilometre 


to the French de Glehn | 


227 Ib. 
Tractive force ... : 27,713 |b. 

I should add that the extra high pressures, 230 lb. and 
234 lb., mentioned above, were those shown at the time 
by the pressure gauge on the engine. 


UNDERGROUND MECHANICAL TRANSPORT 
IN THE WITWATERSRAND. 


Tue transport of the ore that has been broken in q 


| stope, from this stope to the ore bins that feed the rain 
| hoisting arrangements, naturally divides itself into two 


The ore from the stope has first to be got down 
to the level immediately below, and the second stage jro- 


| vides for its transport along this level to the shaft station, 


It should perhaps be first stated that the shaft, either 
vertical or inclined, is the channel cf communication 
between the various levels and the surface, these ley els 
being tunnels driven approximately horizontally along the 
reef, at intervals of from 150ft. to 250ft. measured along 
the dip of the strata. The tabular reef deposit between 
the levels is blocked out by means of inclined tunnels, 


|either winzes or raises, and the ore so exposed, or 


developed, is worked out by the process known as 
“stoping.” This operation is started at the upper corners 


| of the winze, the working face of the stope being formed 


usually of a series of steps, the general trend of which is 
not directly along the dip of the reef, but at an angle to it, 

When the reef is steeply inclined, say over 45 deg, 
there is no difficulty in running the broken ore from the 
working face down to the filling boxes, which are built at 
intervals along the level, but in stopes where the moderate 
inclination will not allow the rock to run freely, the 
laborious process of hand shovelling has been the vogue. 


and in some mines the cost of conveying in this way the 
rock from the working face to the foot of the stope has 
exceeded two shillings per ton. Apart, too, from the 
actual expense, the supply of the necessary native labour 
has been a great difficulty, and in view of the scarcity in 
this direction, it is not surprising that Rand engineers 
should for the past two or three years have exercised 
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HAMILTON'S JIGGING CONVEYOR 


I may mention that during one of my experi- | 
mental journeys with these engines on the Great Western 
a rate of 90 miles an hour was attained, and maintained | 
for a distance of two miles on a falling grade, eight 
successive quarter-miles being covered in precisely 
10 seconds each. And I may add that at that pace the | 
running was so admirably smooth and steady that no one | 
who did not personally time the running would have been | 
aware any higher speed than usual was being done. The 
engines themselves have already acquired fame as being | 
exceptionally easy to “ride” on. If care be taken to | 
avoid waste of the very high steam pressure, and to work | 
these engines as is done in their native land, there | 


| their minds considerably in the endeavour to design a 


suitable mechanical contrivance to do the work both 
rapidly and cheaply. 

In the various technical societies of the Rand the 
problem has been vigorously attacked, and the outcome 
of the many papers and discussions is the clear presen- 
tation of the insuperable difficulties in the way of a 
complete solution; but, at the same time, the revelation 
of the possibility of particular cases being satisfactorily 
dealt with. While it is an undoubted fact that nearly 
every mine needs a good stope conveyor, the slant of the 
reef being generally insufficient, it is also just as clear 
that each separate mine presents a new series of diffi- 
culties to be overcome. Important and varying factors, 
such as the inclination of the stope, the soundness of 


is no visible reason why they should not prove as | the hanging wall, the evenness of the footwall, the width 
economical here as there, in addition to being in all | of the stope, the distance between levels, &c., have to 


respects efficient. 
I am indebted to the courtesy of Mr. Churchward for | 
the accompanying outline drawing of the engines Nos. | 
103 and 104, and for the following list of dimensions :— 
Cylinders 
High-pressure, diameter ... 
9 stroke 
Low-pressure, diameter 
Be stroke 
Boiler— 
ae 
Diameter outside 
Fire-box 
Outside 
Inside... 
Height ... 
Tubes (Serve) 
Number 139, diameter 
Length ...... — Re 
Heating surface 
ae 
Fire-box 
re 
Area of Fire-grate ... 
Wheels— 
Bogie ... 
Leading 
Driving ... 
UND a0 35 aco at 
Water capacity of tender 


14/,in. 
25,f,in. 


97.3 
25,55 


14ft. 12in. 
4ft. 11,%in. 


10ft. 94in. x 3ft. 11gin. H 
Oft. 942 x 3ft. Szin. 

6ft. 10}4in. and 4ft. 11,);in. 
2#in. 

14ft. 5jin. 


2582-7 sq. ft. 
173 sq. ft. 
2755-7 sq. ft. 
33-35 sq. ft. 


3ft. 2in. 

6ft. 84in. 
6ft. 8tin. 
4ft. Hin, 
3000 gallons. 


be considered separately for- each proposition, and an 
appliance which is a pronounced success on one mine 
may be of no value at all to another. Thus we find that 


| locally constructed conveyors, of various patterns and 


| entirely different in design, are now to be found at work 


233in. | 


| underground, the working costs being in each case 
| greatly reduced, as also the amount of hand labour. 


The present tendency in the development of new mines 


| is to place the levels much further apart, and with these 


long “backs” the employment of some mechanical 
device for transport of the ore from the stope will be 
an absolute necessity. The shovelling of the rock from 
the lower 50ft. or 60ft. of a stope costs very little, and it 
is in the higher reaches that the manual labour becomes 


| excessive. 





In a paper recently read before the Transvaal Institute 
of Mechanical Engineers, dealing with the important 
subject of the “ Handling of Ore in Stopes,” Mr. D. T. 
Williams compares the efficiencies of a few of the new 
contrivances. He states the following to be the essential 
features of a successful conveyor :—-Strength and dura- 
bility, lightness of construction to facilitate handling, 
ease and rapidity of both erection and dismantling, 
minimum number of working parts, and absence of loose 
parts such as bolts and pins. When it is remembered 
that the appliance has to be placed in the hands of 
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unskilled men for its working, rigging, and unrigging, it 
will be seen that ample strength, combined with sim- 
plicity of construction, is what is chiefly needed. At 
the same time, if a great deal of work is necessitated in its 
dismantling, some of the structure may be left in place 
at the end of the shift, and thus get “ blasted,” necessi- 
tating repairs or renewal. 

it appears that the shaking or swinging chutes have 
met with greater favour than any other type of conveyor. 
These chutes consist of a few lengths of steel plate, each 
bent in the form of a long trough, and suspended from 


the roof by means of chain slings and hook, so that one | 


length slightly overlaps the next below it. An example 
of oue of these conveyors is shown in Fig. 1, which repre- 
sents Hamilton’s jigging conveyor. The chute is of the 
sunplest construction, made up of sections 15ft. or 16ft. 


Section 


Fig. 2 
Tue Encinecr” 


TUCKTON SHAKING CHUTE 


in length, and can be readily erected or removed. The 
ore is lifted by shovel into the upper end of the trough, 
the chute is given a continual swinging or jigging motion 
by a couple of natives, one at one end and one at the 
other, and the sliding and delivery of the contents of the 
chute proceeds for the rest automatically. The chief 








objections to this form of conveyor are: it is not adapted | 
foot of the stope by gravity, and being hauled up again 


for use in narrow stopes, that fresh holes have to be 
drilled in the hanging wall to carry the supporting hooks 
each time the position of the chute is altered, and the 
difficulty of alignment of these holes where the roof has 
an irregular contour. 

One of the most recent innovations in this form of 
conveyor is the * Tuckton ” shaking chute installed in the 
Village Main Reef mine. The main principle of its con- 
struction, as will be seen from Fig. 2, is similar to that of 
the swinging chute just described, but instead of the 
troughs being slung by hooks from the roof, they are 
supported at intervals along the stope in light angle-iron 
frames resting on the footwall. This conveyor is con- 
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the ore beirig dry, will slide naturally down. Ata 
greater angle than 40 deg. there appears to be no necessity 
for any special contrivance, while, if the angle is less than 
30 deg., the shaking of the chute is necessary to get the 
ore to run, and the trough must therefore be slung. The 
great advantage of the stationary chute lies in the fact 


that it need not be removed when blasting is to be done, | 
as it can be sufficiently and readily protected by the | 


piling of broken rock in ridges on each side of the trough, 
this remaining, of course, until the chute requires to be 
shifted in position. 

Aérial rope gears, of one form or another, have also 
been used with very satisfactory results. In some cases 
two standing ropes are used, one tub travelling on each, 
the tubs being joined by a light hauling rope which passes 


removal or storage. Besides the facility for handling that 
this hingeing affords, it also allows the tramway to 
accommodate itself to the uneven contour of the footwall 
of the stope. Ina narrow stope on this mine the track 
is made up of 3ft. sections of 18in. gauge, and the smali 
skips are each of 9 cubic feet capacity. In a wider stope 
the track is 2ft. gauge, in sections of 9ft. and 3ft., and the 
skip has a capacity of 16 cubic feet. 

In the stopes of the City and Suburban mine, where 
the clear parting of the strata provides a very smooth 
footwall, a pair of sleighs, each of 8 cubic feet capacity, 
are operated in balance, and the arrangement is found to 
work very satisfactorily. 

All the appliances described above have been found to 
cheapen mining costs, and to increase materially the rate 
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HENDERSON AND TUCKER CONVEYOR 


does the work controlled by the brake. This is the style 
of conveyor in use at the Rietfontein mine—see Figs. 4 
and 5. In other instances only one standing rope and one 
bucket are used. The “ Henderson and Tucker” con- 
vevor—see Fig. 3—is an aérial tram of the latter class, and 
has proved most successful in operation. A small 
U-shaped tub travels along the wire track, falling to the 


to loading point by a light wire wound on a small windlass, 
this latter being worked by hand or by some form of 
motor. The tipping device consists of a horn projecting 
from the side of the tub which engages with a striking 
rod at the dumping point, this forcing the horn upward, 
and so tipping the tub. The standing rope is supported 
by columns at distances of about 40ft. or 50ft. During 
blasting operations it is generally only necessary to 
remove the windlass and tubs, and to slacken out the 
rope slightly, these operations not taking more than a few 
minutes. 

Another good stope conveyor takes the form of a 





Henderson-Tucker conveyor is installed, the cost of transs 
porting the ore from the working face to the bins at the 
level has been reduced to 5d. per ton. Some conditions 
there are specially favourable, and others quite the 
reverse ; for instance, while the average stoping width is 
as great as 6°97ft., a number of the stopes are very flat, 
varying from 5 deg. to 10 deg. in inclination. For reasons 
such as these it is very difficult to arrive at a fair basis 
of comparison for the cost of this particular class of work 
in the various mines, but a very general result arrived at 
is that the work of one native in conjunction with a stope 
conveyor .is equal to the work of five or six natives 
employed on hand shovelling. 

Coming now to the second stage in the transport of the 


| ore along the main levels to the shaft station, it is the 


general practice for the bins to deliver their contents, 
intermittently and as required, through small shoots into 
trucks (steel tipping wagons, locally styled cocoa pans) 
of 16 cubic feet capacity. The levels are laid out for 
hand tramming, their crookedness in many cases being 
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structed in 8ft. lengths, and any one section can easily 
be handled by two natives, while the fact that no holes 
have to be drilled in the roof for its support renders the 


Tuckton chute all the more readily shifted from one | 


position to another. It possesses an additional advan- 
tage in its suitability for working in narrow stopes, its 
height above the ground level being only 18in. For 
loading purposes, whichever style of conveyor is adopted, 
a height of fully 18in. is necessary above the rim of the 
receiver, and the minimum width of stope for which any 
system is suitable can therefore readily be estimated. 

For stopes of inclination between 30 and 40 deg. the 
stationary chute is suitable. This is similar to the 
shaking variety, but not slung, merely laid on the foot- 
wall, Ag long as the trough is free from wet fines, 


‘brake drum at the head of the stope. 








Figs. 4 and 5—-CONVEYORS AT THE RIETFONTEIN MiNE 
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double line of tramway on which a pair of small skips are | an obstacle in the way of any mechanical haulage being 


operated by gravity under the control of a brake, the two 
skips being joined by a wire rope which passes round the 
The full skip in 


installed. The full trucks are, therefore, pushed by 
natives along the levels, which have a slight down grade of 
about 1 in 100-150 towards the station. Alongside the shaft 


going down pulls up the empty one, and the dumping of | the ore is tipped into the large bins which feed the skips 


the contents at the lower bin is automatic. 


In stopes of | of the main hoisting plant, and the empty trucks are run 


more than 3ft. 6in. in width this arrangement is very | back along the tramline by hand labour. The disadvan- 
satisfactory, provided that the footwall is not too rugged. | tages of this ground-level system of tramming are many, 
Mr. J. Faull, the manager of the Lancaster mine, has | and relate chiefly to the difficulty in keeping the track 


introduced a portable tramway, sections of parallel rails | clear. 


Rock is always spilled on it, and this causes 


of the required gauge being fastened by light sleepers in | trucks to go off the track, overturning, and other great 
suitable lengths, these being joined together by a short | wear and tear to plant. Again, the water of the mine is 
link which forms a hinge. These sections of track can | generally somewhat acid, and this cannot be kept off a 
be connected or disconnected readily, and can also be | ground track, so that corrosion of rails and their connec- 


| folded over, one section.on to the other, for the purpose of | tions is always proceeding. To remedy this unsatisfactory 
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state of affairs, and as an advancement beyond the very 
primitive method of transport that generally obtains, Mr. 
Wager Bradford, the manager of the Langlaagte Deep 
Gold -Mining Company, has proposed the system of 
haulage along the levels on a suspended mono-rail. 
Further than the mere proposing, he has installed and 
worked the system at this mine, and has quite recently 
presented his views, as well as the results obtained, in a 
paper read before the South African Association of Engi- 
neers. About 3000ft. of mono-rail track are now in 
regular operation, not only along the level drives, but 
also in cross-cuts, stopes, and winzes, and the system is 
considered to have great practical value, and to afford 
possibilities in the line of motor traction that have not 
yet been developed. 

Mr. Bradford maintains that, with the mono rail, many 
of the troubles inherent to the old arrangements either 
disappear or are greatly lessened. Whatever the spill, 
no ore lodges on the track; friction is greatly reduced ; 
trucks can with difficulty be got off the track; the truck 
body, hanging directly over the ore bins, turns bottom 
side up and tips clean and quickly; while, however acid the 
mine water may be, the rails and wheels are high and 
dry. Comparative figures dealing with costs were not 
given, but, if the system is found flexible enough to meet 
all working conditions, if wear and tear are reduced, and 


if the first cost is about the same as that for a ground | 
| now occurring in this branch industry. 


tramway, then an advance in economy appears safely 
assured. 

In the installation at the Langlaagte Deepa 16]b. rail is 
carried by means of an iron hanger firmly fixed in the 
roof. The hanger is made in two parts to allow for a 
sliding adjustment, subsequently clamped, in bringing the 
rail to proper grade. The hanger has a right angle bend 
at the bottom to form the step, and the rail is placed at 
the edge of this step, to allow for the necessary clearance 
between the vertical portion of the hanger and the run- 
ning wheels. The holes in the roof from whith the 
hangers depend are put in as nearly as possible at right 





ferro-manganese, silico-spiegel iron, and ferro-tungsten. 


The Société Electro-Metallurgique Francaise manufactures | 


ferro-chrome, ferro-silicon, and other ferro alloys at its 
three works in France, while the Société Giréd produces 
chiefly ferro-tungsten, of which it is stated to be the 
largest producer in the world. 

Glass.—There is nothing new to report concerning the 
use of electric furnaces for glass manufacture. The 
experimental trials at Deutsch Matrei and at Plattenberg 


are not leading to any striking industrial development. | 


Bronn, in the July Bulletin de la Société d’Encourage- 


ment of Paris, gives details of the furnaces and trials | 


up to that date. 

Graphite—The International Acheson Graphite Com- 
pany, of Niagara Falls has doubled the capacity of its 
works during 1904-5, and in future will employ 2000 
horse-power in this manufacture. The value of the pro- 
ducts of this works in 1904 was 217,790 dols., while the total 
value of the graphite mined in the United States in the same 
year was 341,372 dols. The artificial product is therefore 


fast approaching the natural product in annual value. | 
Apart from two small plants in Europe, run to protect | 


the patent rights, artificial graphite is made entirely at 
the Niagara Falls works of the Acheson Company. 
Tron and steel.—The electric iron and steel industry 


|is at present the most progressive of the electro-metal- 


lurgical industries, and a large amount of development is 
In England, as 


| already stated, no steps have yet been taken to introduce 





angles with the vertical, and so that adjacent holes look in | 


different directions, the possibility of a hanger pulling out 


being thus*minimised. Switches, turntables, crossings, 
&e., have also been satisfactorily dealt with, and the | 


system works quite smoothly. The drives are, of course, 
not perfectly straight, and bends have to be negotiated. 
Chiefly for this reason the running carriage from which 


| the 


the truck is suspended has four wheels, and these are | 
| Sault Sainte Marie will prove whether under excep- 


placed in pairs mounted on a swinging bogey at each 
end of the carriage. 


- Mr. Bradford appealed especially to electrical engineers | 
| cesses are on a different basis, and there seems little 
| doubt that these have come to stay, and have a wide 


to study the subject, and to determine the possibilities of 
electric telpherage in connection with the overhead mono- 
rail system for underground haulage. 

Figs. 1, 3, 4, and 5 have been reproduced from engrav- 
ings in the “Annual Report of the Transvaal Mines 
Department.” 








ELECTRO-METALLURGY IN 1905. 
No. II.* 

Diamantin is the name given to a new electric furnace 
product obtained by heating alumina with small quantities 
of silica in the electric furnace. 
finely powdered, and is mixed with water and clay, it can 
be used as a wash for coating the inside of furnaces, and 
in this state it forms a useful refractory lining for high 
temperature work. It is now being manufactured upon a 
commercial ‘scale by the “Diamantinwerke ” at Rhein- 
felden, Germany. 

Ferro-alloys. 
electric power may be more profitably employed in the 
manufacture of ferro-alloys, and in the production of 


The Volta Lyonnaise “Société, which was formed to 
manufacture alkali and bleach by an electrolytic method 
at Montiers, has thus taken up the manufacture of ferro- 
silicon, and many of -the original power developments in 


| field ot usefulness before them. 
Europe is as follows :—The Heroult furnace and process 





When this compound is | 


; 


| Aktiebolag at Stockholm, Sweden. 


Experience in France has shown that | 


the electric furnace methods of steel manufacture, but in 
our Colonies some progress is to be reported. M. Heroult, 
the inventor of the most successful of the electric steel 
processes, is now in Canada, and is conducting trials of 
his electric iron smelting process at Sault Sainte Marie, 
Ontario.-- This iron smelting process is not being worked 
in France, but it is thought that under the exceptional con- 
ditions obtaining in Canada it may prove possible to use 
it successfully there. Iron at a cost of 10 dols. per ton, 
and steel at 14 dols. per ton, is the estimate for the 
finished products. A new type of resistance furnace for 


|smelting the iron-sands of New Zealand has been 


exhibited in this country during 1905 (the Galbraith 
furnace), and an attempt has been made to raise 
capital for 
Antipodes. is somewhat doubtful if elec- 
tric smelting commercially possible until our 
coal supplies are further exhausted, but the trials at 


It 


is 


electric furnace can even now 
The electric steel pro- 


tional conditions the 
compete with the blast furnace. 


The present position in 


for steel manufacture is operating at La Praz, Savoy; 
St. Michel, Savoy; and at Gordanne, in France. It is 
also being worked in Sweden, at Kortfors, and at 
Remscheid in Germany, the development at the latter 
place being under a new company, the “ Elektrostahl ” 
Company, in which the Neuhausen Aluminium Company 
is interested. The Keller furnace and process is being 
worked at Kerrousse, and at Livet, in France; but we 
do not know of any developments of this process out- 
side French territory. The Giréd furnace and process 
is operating at Ugine, in Savoy, and at Courtepin, in 
Switzerland. Large quantities of special tool steels are 
being produced at each of these works, in addition to the 
manufacture of ferro-alloys. The Kjellin furnace and 
process is in use at the works of the Metallurgiska Patent 
The Kjellin process is 
also to be introduced at the carbide works of Gurtnellan, 
in Switzerland, a 500 horse-power furnace having been 
erected for this purpose. The Gin furnace is being tried 


: 2 | experimentally at Plettenberg, but no details of the trials 
special steels, than in the manufacture of other products. | 


France and Switzerland carried. out for production of | 
ealcium-carbide or alumnium, are devoting portion of their | 
3 3 : ae : | patented in 1890, is stated to be at work producing iron 
steels. It is interesting to note that ferro-silicon is one of | 


power to the manufacture of ferro-alloys or special tool 


the few products exported from Europe to the United States. 
Niagara ~.power cannot compete with the much more 


are yet available for publication. The Stassano furnace 
and process appears to make little headway, but a com- 
pany has been founded in Turin, the “ Forni Termo- 


elettrici Stassano,” to raise capital for the erection of two | 


furnaces on this principle, one of 200 horse-power, and 
one of 1000 horse-power. 
The Colby electric induction furnace, which was first 


and steel, but no details of the installation, which is 


| evidently small, have been published. The Colby fur- 


cheaply developed water-powers of France and Switzer- | 
land in this: branch of electro-metallurgical industry. | 


Ferro-yanadium is an alloy that has attracted much 
attention during 1905, and the paper contributed by Dr. 
Leon Guillet to the Iron and Steel Institute, Sheffield 
meeting, was a timely contribution to the literature of the 
use of vanadium in metallurgy. Our readers may be 
referred in this connection to our report of this meeting— 
see THE ENGINEER, September 29th, 1905—and to the 
special article on vanadium which appeared in our issue 
of June 9th, 1905. 
tossi has. published during 1905 further details of his 
experiments with titaniferous iron ores. His electric 
furnace method of producing these, yields titanium alloys 
containing: from 10 to .35 per cent. of titanium, but the 
high percentage of carbon, ranging from 5 to 8 per cent., 
renders these alloys of little use for metallurgical work. 
tossi has, therefore, developed a new method of pro- 
ducing ferro-titanium, based on the Goldschmidt thermit 
reaction. Theore is fediato a bath of molten aluminium, 
the iron and titanium are reduced to the metallic state, 
while the aluminium carries off the oxygen. Working in 


practically free from carbon, containing from 10 to 75 
per cent. of titanium. 

The manufacture of ferro alloys is still chiefly a French 
industry, and the French electro-metallurgical companies 
were strongly represented at the Liége Exhibition in the 
spring of 1905. Keller Leleux and Co. are reported to be 


ferro-chrome per month, with considerable amounts of 
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nace is designed on the lines of the Kjellin furnace. The 
Halcomb Steel Company. of Syracuse, New York State, 
is also arranging to work the Heroult electric steel pro- 
cess, and a plant for the production of eighty tons of steel 
per day is stated to be in course of erection. A capital 


| outlay of £210,000 is being incurred—it is reported—over 


| this new development. 


The Heroult furnace and process 


| is also reported to be about to receive trial by the Colorado 





Fuel and Iron Company, the idea being that it will be 
possible to utilise ores in this neighbourhood which have 
hitherto been unworkable, owing to their high contents of 
sulphur and phosphorus. 

As regards electro-magnetic concentration of ores, the 


enormous plant at Dunderlandsdahl, in Sweden, is nearing | 


completion, and it is expected that an output of 5000 tons 


of ore per day will be attained. The power plant is of 6000 | 


horse-power capacity. 


Lead.—The Betts refining process is the only electro- | 


lytic process which appears to be making progress. At 
Trail, British Columbia, the plant has been altered and 
extended, and there are now eighty-two vats at this works, 
equal to an output of 20 tons per day. Each vat contains 


“ : 2 | 20 anodes and 21 cathodes, and is 215 cm. long by 
this way, Rossi has been able to produce ferro-titanium | : 5, ee 


75 cm. broad. Senn, a Basle University student, has 
published an investigation of the Betts process in the 
Zeit. f. Elektrochemie, and has shown that almost com- 
plete separation of lead from copper, bismuth, and 
cadmium can be attained by it. Messrs. Locke, Blackett 
and Co., of Newcastle, England, are installing an electro- 


producing 250 tons of ferro-silicon and eighty tons of | lytic lead refinery on the Botts system, and ate arranging | 


to work up the slimes obtained from the vats by a pro- 
cess patented also by Betts. 
Nickel—There is nothing new to report concerning the 


exploiting this furnace and process at | 


| extraction or refining of nickel by electrolytic methods, 
and the opinion expressed in the last report as to the 
future of these methods does not require any modification, 
During 1905 the Seventh Report of the Alloys Research 
Committee, relating to the iron-nickel alloys has been 
published, and this valuable report is abstracted in Tur 
ENGINEER of November 24th. The limits of space 
allowed for this article will not permit any reference to 
its contents here, and readers interested must refer to the 
original or to the 1905 file of THE ENGINEER. 

Siloxicon.—The manufacture of this electric furnace 
product only appears to develop slowly, but according to 
information from American sources a company has been 
formed at Niagara Falls to push the manufacture and 
sale of articles made from siloxicon. The new company 
has been registered as the Acheson Siloxicon Articles 
Company, with a capital of 500,000 dols. The works 
will be situated at Niagara Falls, and the company 
will undertake the manufacture of crucibles, mutfiles, 
bricks, and other refractory articles, using siloxicon in 
place of clay or graphite. 

Silicon copper.—There is nothing new to report concern. 
ing the manufacture of this electric furnace product. Albro 
has presented to the American Electro-chemical Society 
a paper dealing with the micro-structure of the silicon 
| copper alloy. Three grades of material were used in 

these investigations, containing 2°3 per cent., 10°1 per 
cent., and 23°4 per cent. of copper. Details of the results 
obtained will be found in the issue of Hlectro-chemica/ 
and Electro-Metallurgical Industry for December, 1905. 

Tin.—The electrolytic detinning industry has not 
| developed during 1905. The output of the Goldschmidt 
| Works at Essen, in Germany is, however, stated to be 
increasing, and a patent has recently been applied for by 
| Goldschmidt to facilitate the use of old tin cans as raw 
| material in the tin-stripping process. This patent relates 
' to machinery for compressing and perforating the cans. 
Mennicke has examined the commercial possibilities of 
the Betts process as applied to tin refining, and has 
decided that the difficulties and disadvantages are greater 
than in the case of lead. Tin in small amounts, how- 
ever, can be recovered, using tin silico-fluoride as 
electrolyte. 

Zine.—The Swinburne-Asheroft extraction process, 
details of which were given in the last report, is still 
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being worked on a moderate scale at Weston Point, 
but neither the Castner-Kellner Company nor the paten- 
tees are willing to give information concerning the out- 
put of zinc-chloride at this works. So far as we are 
aware the process has not been adopted in any other 
locality, although the inventors consider it suitable for 
all classes of mixed sulphide ores. As pointed out in the 
last report, metallic zine is not obtained at Weston 
Point, a good market having been found for zine chloride ; 
but when zinc is required this salt is electrolysed in the 
fused state, and the chlorine and zinc are obtained at the 
anode and cathode respectively. Figs. 1 and 2 show the 
two most important parts of the plant for carrying out 
the Swinburne-Ashcroft procedure ; Fig. 1 being a section 
of the vessel in which the ore is treated with chlorine 
gas, and Fig. 2a section of the vessel in which the molten 
zine-chloride is electrolysed. Molten zinc is used as 
cathode in this vessel, and the thermal effect of the 
electric current is employed to keep the contents of the 
bath in the molten state. An electromotive force 
of 4°5 volts, a current density of 40 ampéres per square 
decimetre, and a temperature of 450 deg. Cent., are found 
to yield the best results. Baths with a capacity of 3000 
ampéres have been employed, and designs have been 
prepared for baths up to 10,000 ampéres capacity. The 
De Laval zine furnace, a view of which was included in 
the last report—see Tue ENGINEER, February 17th, 1905, 
Fig. 2—is working satisfactorily at Sarpsborg, in Norway, 
and during the first eleven months of 1904, 1316 tons of zinc 
are stated to have been produced by this process. A 
company named the Société Anonyme Metallurgique 
Procede de Laval has been formed in Belgium to exploit 
this process and furnace, Messrs. Schuckert and Cie., 
and the Dresden Bank Company. being interested 
financially in the new development. The zine produced 
by the de Laval furnace is placed on the market as 
G.D.L. brand, and it competes favourably in purity and 
price with the best brands of Sterling and Vielle Montagne 
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vine. The total impurities in the G.D.L. zine only amount 
to ‘10 per cent., and of this total lead accounts for ‘03 to 
‘06 per cent. This pure zinc finds a use for the manu- 
facture of brass sheet for cartridge shells and cases, and 
the G.D.L. brand is sold slightly below Vielle Montagne 
extra pure A brand, in price. Negotiations are in progress 
for the introduction of the De Laval furnace and process 
into the United States. There is nothing new to report 
concerning the Hoepfner and Ellerhausen zine extraction 
processes, and we are unaware whether the former is still 
being worked at the two plants where it was first intro- 
duced in Germany and Austria. 

Messrs. Brown and Oesterle have published in America 
details of a new electric furnace method for production 
of zine. In this case zine sulphide, lime and carbon are 
heated together, and metallic zinc and calcium carbide 
mixed with calcium sulphide are obtained as results of 
the chemical changes in the furnace. No practical 
trials appear to have been made in America with this 
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process, and in the discussion of Messrs. Brown and 


Oesterle’s paper it was pointed out that there were grave 
objections to attempts to combine calcium carbide and 
metallic zine manufacture in one furnace operation. The 
problem of the electric smelting of zine ores is not yet 
solved, but the De Laval furnace would appear to be on 
right lines, and if this furnace can be modified so as to 
deal satisfactorily and economically with all classes of 
ores, it will have a great future. At present it is stated 
that this furnace, in Norway, is working upon spelter and 
similar products, and is not dealing with ordinary zinc. 
ores. 

Electro galvanising.—There is nothing new to report 
concerning the electfolytic methods of coating iron with 
vine... Burgess has carried out an examination of the 
properties of zine coatings, and has stated, as a result of 
this, that electrolytic zine has resistant properties far 
superior to that of zine applied in the molten condition. 
Improvements are, however, possible, in his opinion, in the 
methods of carrying out the electro-galvanising process 
as at present practised. 


HEAVY BANKING LOCOMOTIVE, BELGIAN 
STATE RAILWAYS. 
Wits the continual inerease in the weight of trains, 
passenger and goods, the problem that has yet to be dealt 
with satisfactorily by many continental railways.is the 
provision of adequate tractive power on main lines where 
the gradients have an inclination of not less than 1 in 60. 
There is a great number of continental main lines in which 











;and on the two-page supplement. 


| 
a tableland above makes it difficult to avoid steep 


gradients, as, for instance, between Dresden and 
Klingenberg—main Chemnitz line—and between Liége 
and Ans—on the Brussels and the Antwerp lines from 
Aachen. In this latter case the gradients exceed 1 in 
33. When a train from Aachen—or Aix—arrives at 
Liége it is usual to put on two bank engines to push 
it, at little more than walking pace, to the top of the 
incline at Ans. The engine in front is generally a four- 


| coupled locomotive of Caledonian model, and the two 


pushers very powerful eight-coupled goods engines, with 
wide fire-boxes of the Belpaire type, and cylinders fitted 
with Walschaerts’ valve-gear. Considered from the point 
of view of speed alone, the arrangement is not satisfactory 
to the traveller, and it must be very costly to the railway. 
The provision of exceedingly [powerful express engines 
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appears to be the most practical means of dealing with 
steep gradients, and this has lately been done. Previous 
to this innovation the Belgian State Railways’ Adminis- 
tration had built, specially for the incline Liége to Ans, 
a very powerful four-cylinder duplex locomotive, closely 
imitating the Mallet system. This very singular-looking 
engine embodies a number of details distinctly worthy 
of attention, and these are illustrated on this page 
The piston valves 
are of great length in both groups of cylinders, 
and a novel feature is to be noted in the guides for the 
valve spindles attached to the cylinder castings. The 
water tanks, which in the Mallet system are usually carried 
on the rear frames only, are here carried also by the 
forward frames to increase the adhesion of the front 
group of coupled wheels, this innovation having been 
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DUPLEX LOCOMOTIVE, BELGIAN STATE RAILWAYS 


the inclination increases up to 1 in 30, and in no instance 
where there are such gradients can it be said that the 
locomotive power provided is entirely satisfactory, for the 
speed is always Jow and the traction costly. The usual 
method of working: is to employ one or more “ bank” 
locomotives, to push up behind the train. _In most 
countries these are generally very powerful goods engines. 
having eight or ten wheels coupled, or in some cases they 
are Mallet compounds having two groups of six-coupled 
wheels, It is not only mountainous districts, such as the 
Semmering and Arlberg in Austiia, the Apennine chain 
between Bologna and Florence, and between Genoa and 
Roneo in Italy, and the Gothard, Simplon, and Mont 
Cenis lines, which have gradients exceeding an 
inclination of 1 in 40, for there are many cases 
Where the rise from the broad valleys of rivers to 


made by the builders, the Société Anonyme de Saint 
Léonard of Liége. 

As with all engines of the Belgian State Railways 
intended for burning slack coal that has not been specially 
prepared in the form of briquettes, the Belpaire fire-box 
is employed. 
and a length outside of 12ft. 1Zin., the grate area being 
close upon 84°5 square feet; but the ‘greatest height of 
the fire-box inside, above the grate, is only 4ft. 

. These fire-boxes were introduced before the days of 
briquettes, and in the largest sizes, as in this engine, it 
needed two firemen to maintain the thin’ layer of fuel in 
proper condition, and in consequence these shallow fire- 


; boxes, good as they might be for consuming coal in the 


form of dust, are destined to disappear before the extend- 
ing use of briquettes on the Belgian State Railways. | 


The instances of mediocre results from shallow fire-boxes 
in very large engines are more numerous on the Continent 
than with fire-boxes that have been built too deep for 
free combustion. In Belgian locomotive practice the 
recent leap made from shallow to deep fire-boxes was not 
justified by experience, which showed that Belgian coal 
required furnaces of only moderate depth combined with 
a brick-arch deflector. 

In the engine described it is quite apparent that with 
two firemen on the footplate the saving of wages would 
only be that of one driver as compared with the couple 
of eight-wheeled heavy goods engines employed in the 
same “banking” work between Liége and Ans, but 
taking into account the inferior quality of the coal and 
the great heating surface of the boiler—2797 square feet 
—the employment of two men for firing does not appear 
unreasonable. The engine might be further criticised for 
the great overhang of the cylinders forward of the driving 
| wheels in each group, where a small pair of bearing 
wheels could have been introduced with a total loss of 
some 20 tons of adhesion weight. Without further con- 
sidering the general design, the constructive details of the 
locomotive as shown by the drawings in the two-page 





This has a width, over all, of 9ft. 44in., | 


Supplement, and also by the external view, page 113, will 
be found to contain many novelties. 

The dimensions, notably those of the boiler and 
| general details, were worked out in the technical offices of 
| the Belgian State Railways Administration, 


Four-cylinder Duplex Locomotice, Series NB i, Belgian 


| State.—General Dimensions, 
Cylinders 

| High-pressure ... 192in. 

Leaden 31hin. 

Piston stroke ... ... ... 25hin. 

Driving wheels, diameter .. 5lin. 
Boiler pressure (15 kilos.), 201 lb, 
Theoretical tractive effort 63,580 Ib 
Effective tractive effort 41,360 It 


Grate area (G) 84-46 sq. ft. 
Heating surfaces 
Fire-box (F) 
Tubes (T) ... 


161-4 sq. ft. 
2797 -6 sq. ft. 


, | eee , 2959+ sq. ft. 
Tubes (brass, ribbed), number... 164 
Diameter outside 23in. 


Length between tube plates 13ft. 3in, 


Ratio— 
a ee = 35-038 
P:é... = 1-9] 
T:F = 17-3 


91-6 m. tons 
y 


Weight of engine, empty .. 
Capacity of water tanks 

Capacity of coal bunkers ... ... ... 
Weight of engine, maximum load ... 
Driving wheel centres 

Total wheelbase... ... 

Total length of engine 

Total width of engine 

Total height of engine 


79 
3 x 
109-6 ,, 
4ft. llin. 
30ft. 7in. 
49ft. 2in. 
Oft. 107in. 
14ft. 5in. 





CANALS: ANCIENT AND MODERN. 
No. II.* 


Axout the year 1757, the Duke of Bridgwater, fully 
acquainted, no doubt, with what had been effected nearly 
| eighty years before on the canal of Languedoc, in the 
South of France, and since in different parts of the Con- 
tinent, conceived the idea of a canal for the purpose of 
conveying coals from his estates at Worsley, in Lancashire, 
to Salford and Manchester. His Grace, profited, no 
doubt, by the works of that great French engineer, 
Francis Riquet, and by the advice of that great natural 
and self-taught genius, James Brindley, whom his Grace 
called off, about the year 1758, from his employment as a 
millwright and enginemaker in this country, to per- 
fect and carry into execution the great important 
schemes which he had projected. He proposed and 
brought into Parliament the first Act, with powers 
adequate to the great and extraordinary undertaking of 
cutting a canal of several miles in length, not in the 
direction of any river or stream of water, but crossing 
the course of several brooks, roads, &c., and through the 
lands of a vast number of different persons, all of whom 
were to be fully compensated, though deprived of the 
power of withholding their lands or waters, or in any way 
obstructing the design. In these respects the Duke of 
Bridgwater has not improperly been called the father of 
canals in England, while his engineer, Brindley, by his 
masterly performance on the Duke’s canal, aitered and 
extended as the scheme thereof was by three subsequent 


' Acts of Parliament, has secured for himself a very high 


place amongst the great engineers of this country. 

In a very few years after Brindley’s death, in 1772, an 
immense number of Navigation Acts received the sanction 
of Parliament, canals began to be freely quoted on the 
Exchange, and in 1790 the canal mania began. The 
Gazette of August, 1794, contained rotices of eighteen new 
canals, and the premiums of single shares in companies 
had reached such figures as £155 (Leicester), £350 (Grand 
Trunk and Coventry), and £1170 (Birmingham). Canals 
began to be used for passenger traffic, and we read in the 
Times of December 19th, 1806, of troops being despatched 
from London to Liverpool by the Paddington Canal, en 
route for Ireland, a mode of transport which the writer 
pointed out would enable them to reach Liverpool “ in 
only seven days!” In the four years ending 1794 some 
eighty-one canal and navigation Acts were obtained, of 
which forty-five were passed in the latter two years, 
authorising an expenditure of over £5,000,000. 

There is no class of property that has undergone a more 
remarkable range of vicissitudes than canal ownership. 
In the early days of the nineteenth century the value of 
canal companies’ shares was much higher than that of 
any railway property has been since that time. The price 
of some canal shares rose to a hundred times their 
nominal or par value. Enormous dividends were often 
paid. In other cases, where the navigation had been 
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neglected, the properties were very lightly esteemed, and 
yielded unsatisfactory results. The Forsdyke Navigation 
in Lincolnshire was leased about 1840, by the Corporation 
of Lincoln, to a Mr. Ellison for 999 years, at £75 a year. 
Six years later the executors of the lessee leased it to the 
Great Northern Railway Company for £9575. The 
Loughborough Canal shares, which were once worth 
£4500, are now scarcely worth £100: and a still more 
notable decline is that of the Erewash Canal, whose 
shares, now quoted at about £50, were once worth fully 
£3000. 

The real commercial prosperity of England dates from 
the period of canal development and enterprise. Raw 
materials, manufactures and produce were easily trans- 
ported at a reasonable cost between Liverpool, Man- 
chester, Staffordshire, Nottingham, and places on the 
route to Hull and Northern Europe. 

The Leeds and Liverpool Canal, which was com- 
menced in 1770 and completed in 1816, is one of the 
most important lines of navigation in the United King- 
dom, connecting as it does the Irish Sea and Liverpool 
with the German Ocean and Hull. The works were 
extended over a period of about forty-one years, and cost | 
altogether £1,200.000. The course of the canal from 
Leeds is vid Kirkstall Abbey, Calverley, Woodhouse, 
Apperley Bridge, Skipton, Blackburn, Wigan, on to 
Liverpool. ‘It is the longest canal in Great Britain. At 
Foulbridge there is a tunnel 1640 yards in length, 18ft. 
high, and 17ft. wide. Near to this tunnel are two 
reservoirs for the supply of the canal. They cover an 
area of 104 acres, and store up 12,000 cubic yards of 
water. The total length of navigation is 127 miles. 

Amongst othe: canals in England may be mentioned 
the Kenet and Avon Canal, which starts from the port at | 
Bristol, and runs tc Bath, Devizes, Hungerford, Reading, 
where it joins the Thames for Henley, Marlow, Windsor, 
Staines, and London. The Ellesmere Canal in North 
Wales consists of a series of navigations, proceeding from | 
the river Dee in the vale of Llangollen. The Aire and | 
Calder Canal in Yorkshire is connected with the Leeds 
and Liverpool Canal at Leeds Bridge, and thence com- 
municates with the Mersey at‘Liverpool. The Lancaster | 
Canal has a course nearly due north. It begins at West 
Houghton, runs thence to near Wigan, along ‘the course 
of the Douglas River, by Chorley, and near the road from 


Wigan to Preston, intersects the Leeds and Liverpool 
Canal; after crossing a river or two, it passes though a 
tunnel to Kendal. 

In the Midlands there are many existing canals, some 
of which are still utilised to a large extent. The more 
important of these are the Worcester and Birmingham, 
the Birmingham and the Dudley Canals. The first of 
these was constructed under an Act obtained in 1791, 
which authorised the raising of a capital of £180,000 for 
the purpose. The length of the canal is 29 miles, and it 
has 6ft. depth of water and 42ft. of top width. The 
canal is exceptional in passing through no less than five 
tunnels in its course. The general direction of the 
Dudley Canal is nearly north-west by a crooked course of 
thirty miles in Worcestershire, a detached part of Shrop- 
shire, and Staffordshire. This canal commences in the 
Worcester and Birmingham Canal at Selby Oak, and ter- 
minates in the old Birmingham at Tipton Green. 

Advantages and disadvantages of canals.—The prin- 
cipal advantages afforded by canals are thus concisely 
stated by General Rundle: (1) They admit of any class 
of goods being carried in the manner and at the speed 
which proyes to be most economical and suitable for it, 
without the slightest interference with any other class. 
(2) The landing or shipment of cargo is not necessarily 
confined to certain fixed stations, as is obligatory on rail- 
ways, but boats can stop at any point on their journey to 
load and unload, and discharge their cargoes direct over 
the ship’s side. (3) The dead weight to be moved in 
proportion to the load is much less. (4) The capacity of 
traffic is practically unlimited, provided the locks are 
properly designed. (5) There is no obligation to main- 
tain enormous or expensive plant or establishments, as all 
those can, and would be, provided by separate agencies 
and distinct capital. Thus a large outlay in first cost 
and subsequent maintenance of rolling-stock is avoided. 
(6) There is an almost total absence of risk, and the 
reduction of damage to cargo in transit, and consequently 
of insurance, to a minimum. 

On the other hand, the defects besides those of original 
construction, in existing British canals are: (1) A total 
absence of any unity of management. (2) A want of 
uniformity of gauge in the locks, as well as in the canals 
themselves. (3) With few exceptions they are not 
capable of being worked by steam. (4) An unequal 





Fig. 4- REMOVING ROAD METAL OF OLD BRIDGE 


system of tolls, (5) The many links in the communica- 
tions in the hands of the railways paralyses any unity of 
action, and renders any scheme of amalgamation between 
the several lines impossible. 


BUILDWAS BRIDGE. 


AN interesting link with the past, and a memorable struc- 
ture in the evolution of the art of bridging, is on the verge of 
disappearing in the cast iron bridge—the second iron bridge in 
the world—spanning the river Severn at Buildwas, Shrop- 
shire, which is in course of demolition. 

The Severn Valley, twelve miles below Shrewsbury, may be 
termed the birthplace of modern bridging, and it owes this 
distinction to the acumen and enterprise displayed by the 
early ironmasters, the Darbys, Wilkinsons, and Reynolds, 
who, in about the middle of the eighteenth century, founded 
ironworks at Coalbrookdale and Ketley. The first attempt at 
an iron bridge was made at Lyons in 1757, but when only one 
of the arches had been put together the project was abandoned 
as too costly. In about the year 1770 the people of Coal- 
brookdale, which town was extending towards the eastein 
bank of the Severn, began to agitate for the construction of a 
bridge to supersede the ferry that placed them in communi- 
cation with Broseley, the seat of an important clay industry, 
on the opposite shore. The idea of an iron bridge was then 
mooted by John Wilkinson, and backed up by the Quaker 
family of Darby, who were the proprietors of the Coalbrook- 
dale Ironworks, but the novelty of the proposal earned for it 
considerable opposition, and it was entirely due to the 
masterful energy of John Wilkinson that the exponents of 
iron eventually won the day. In 1777 the stone abutments 
were laid, and in 1779 the ironwork was cast at the Coal- 
brookdale works. The first iron bridge in the world, which 
gave its name to the town that was springing up at the 
entrance to the Coalbrookdale gorge, was opened for traffic 
in 1780. 

Although Wilkinson had succeeded in overiding the fears of 
those who assumed a bridge wholly constructed of iron to be 
impracticable, he failed to disengage the ideas of the architect 
from tiie usual masonry arch, the form of which in iron is 
not graceful. The first iron bridge has, or, rather, had 
originally, a semi-circular arch of 100ft. 6in. span, but since 
the construction does’ not offer sufficient resistance against 
the pressure of earth behind the abutments, the latter force 
has pushed them forward, and thus raised the iron arch to a 
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curious peak in the centre. This pressure began to manifest 
itself soon after the bridge was completed, and has continued 
eyer since; but notwithstanding its distorted appearance this 
famous old bridge—Ironbridge—is in good condition and. is 
«tid to be perfectly safe. The weight of ironwork in the whole 
js 378 tons. 

The circumstances which led to the building of Buyildwas 
bridge, three miles higher up the river than Ironbridge, were 
as follows :—The earliest bridge at this spot, was,a twelfth 
century stone structure in the Norman style, which owed its 
existence to the Cistercian Abbey, founded on the west bank 
of the river in the year 1150. At the close of the seventeenth 
century the above bridge was washed away, and replaced by 
1 similar structure, which a century later met with a like 
fate. A contemporary monograph in MS., written by the 
late Mr. Walter Michael Moseley, of Buildwas Abbey and 
Buildwas Park, states that the winter of the year 1794-5 
being unusually severe, and great inundations having been 
cecasioned by the sudden melting of snow, many bridges 
on the Severn which had for ages withstood the violence of 
repeated torrents were overthrown, and none escaped without 
material injury. ‘‘ The bridge at Buildwas was, unhappily, 
among those which were swept away by the disastrous flood, 
and what aggravated the misfortune was that the principal 
part of the structure had been recently built. As it was 
expedient that there should be a bridge immediately restored 
in this situation, the magistrates of the county of Salop 
having considered various plans and designs at length, made 
choice of one offered by the Coalbrookdale Company for a 
bridge of iron. The greater expedition with which bridges of 


this kind were formed, and the advantages they seemed to | ; 
i | The captain of the salving steamer was awarded £500, 


possess compared with those of stone, were circumstances 
which argued strongly in favour of an iron bridge, and a 
contract was therefore agreed upon. The most eligible situa- 
tion for this new structure was esteemed to be at the distance 
of from twenty to thirty yards higher on the river than that 
of the former bridge, and in the summer of 1795 excavations 
were made in the banks to receive the stone abutments.”’ 

The monograph then goes on to describe the various anti- 
quarian treasures—bronze celts, etc.—which the excavations 
brought to light, and nothing more is said about the bridge. 
In fact, the only other extant item of contemporary evidence 
relative to its construction is contained in Telford’s autobio- 
graphy. Telford's work on the Shropshire canals brought 
him into contact with the Darbys, who invited him to 
formulate a design for this bridge. ‘* This,’’ he says, ‘led 
me to consider a new mode of bridge building which had 
heen introduced about twenty years before that time, but in 
forming the design for Buildwas bridge, the next bridge of 
cast iron, I made the arch 130ft. span, the roadway to rest 
on a very flat arch, the segment of a very large circle, calcu- 
lated to resist the abutments if disposed to slide inwards as at 
Coalbrookdale, while the flat arch was itself sustained and 
strengthened by an outer arched rib on each side of the bridge.”’ 

The ironwork was cast in an admirable manner by the 
Coalbrookdale ironmasters in 1796, and the bridge opened in 
the autumn of the year. 

The demolition of the bridge has revealed several interest- 
ing structural features which, together with some dimensions, 
may be described. There are three lowér ribs under the 
flooring, and two side ribs intersecting the former. The floor 
plates run‘the full width of the bridge, and every third_plate is 
bolted to the middle lower rib. There are six brick arches at 
each end, the smallest being 2ft. 6in. in diameter. The 
camber in the old bridge is 5ft., and the span between the 
faces of the abutments measures 129ft. 44in. The width of 
the roadway is 17ft., and the depth of road metal is 3ft. at 
the crown, and 5ft. bin. at the ends against the brick arches. 
On clearing out the road metal it was found that on the top 
of the floor plates there was a layer of 4in. of damp clay 
puddled in, and that a number of stays had been inserted to 
stiffen the structure, and to prevent it from spreading. The 
total weight of ironwork in the bridge is 173 tons.* 

The failure of the bridge was primarily due to the fact that 
no allowance had been made for expansion, with the result 
that it had buckled about 1ft. up stream. Further, there had 
been some slight disposition for the abutments to slide 
inwards which, together with the lack of room for expansion, 
had been sufficient to break the back of the structure at the 
crown. The mischief must have been detected early in the 
bridge’s history, and as the roadway was found to be pressing 
outwards the above-mentioned stays were put in—it is said 
by a local blacksmith. The bridge was in a very unsafe 
condition when a few months ago the Shropshire County 
Council made an examination, and resolved to supersede it by 
a modern structure. The closing of the bridge was decided 
upon not a day too soon, for subsequent investigation revealed 
the fact that a heavy gale would probably have caused it to 
collapse without any warning. Yet, apart from the fractures 
ir. the plates caused by the buckling and straining, the iron- 
work and bolts are in perfect condition. 

The new bridge is being constructed outside the old by 
Messrs. E. C. and J. Keay, of Darlaston. It is a bow- 
string lattice girder structure, having exactly the same span 
as the old one. The camber in the new bridge is, however, 
only 1ft., and the difference in the road level at the crown 
between the old and new amounts to 8ft. 6in. The new 
bridge has a width of roadway between girders of 23ft., and 
from 84in. to 4in. of expansion are allowed for, the expansion 
bearing on rockers being ‘situated on the eastern abutment. 
The weight of metal in the new bridge is 143 tons. 

The ironwork in old Buildwas bridge has been bought by 
the Coalbrookdale Company, which cast it 110 years ago. It 
is hoped that the section of one of the outer arched ribs, 
both which are inscribed, ‘‘Cast at Coalbrookdale, Anno 
1796,’ will be preserved and-set up in the locality as a 
memento. 

In conclusion, it may be added that Rennie paid a long 
Visit to this part of the country for the purpose of studying 
the bridges at Ironbridge and Buildwas, before he drew his 
design for Southwark bridge, the most famous of all cast iron 
bridges. But before Southwark bridge was opened, the Severn 
Valley claimed the possession of the third iron bridge in the 
world, namely, that at Coalport, two miles below Ironbridge, 
which was also cast by the Coalbrookdale Company, and 
which stands to-day unaltered. ; 

In the illustrations above Fig. 1 shows the bridge as seen 
from the western bank before the work of demolition began. 
The white patches which only show faintly in the reproduc- 
tion are fishplates put on as a temporary measure to cover 
fractures in the ironwork. Fig. 2 is a view of the bridge 
looking down stream, and in it may be seen the new structure 
in course of construction outside the framework of the old 
bridge, Fig. 3 is a birdseye view over the flooring showing 





’ The difference between normal and flood level of the river at this 
Point is 15ft, At normal level the crown of the bridge is 41ft. in height. 


| : ; 
| the stays inserted to prevent the roadway from spreading. 
| 


Fig. 4 shows the excavation of road metal to the floor plates 


|,at the eastern end against the brick arches. 





THE SALVAGE OF STEAMERS. 


THE recent salvage action in the Admiralty Court, arising 
out of the services rendered by the British steamer Lucigen 
to the Norddeutscher Lloyd twin-screw passenger liner Bremen, 
which broke down in the North Atlantic in September last 
year, holds more than an ordinary interest for engineers. It 
has generally been supposed that by the adoption of twin- 
screws, passenger steamers, so equipped, acquired so large an 
addition of safety that total disablement became a remote 
possibility. In the case of the Bremen, however, this did not 
prove to be so. The port shaft of the Bremen broke on 
September 15th, when the steamer was homeward bound 
from New York. The propeller and broken portion of the 
shaft slipping aft fouled the starboard propeller, and rendered 
the ship, which was otherwise tight, staunch and seaworthy, 
perfectly helpless. The Bremen is a steamer of 11,570 tons 
gross, and the value of the ship, her cargo, and freight was 
estimated at £239,500. At the time of her disablement the 
Bremen had on board 160 passengers, and a crew. of 263 
hands. When the Lucigen came up with the helpless liner a 
hawser was passed, and after towing her for three days, the 
two steamers came safely to Halifax, N.S., where the 
Bremen was dry-docked and repaired. Mr. Justice Bar- 
grave Deane awarded the owners of the Lucigen £3500. 


whilst the sum of £1000 was awarded the crew accord- 
ing to their rating. In making this award the learned 
judge referred to the suggestion which had been made to 
him as.to whether the navigating .officers—the first, second, 
and third mates—whose pay was lower than that of the engi- 
neering officers, should not be treated on equal terms with the 
engineers. In the salvage services which had been rendered 
to the Bremen, he could not say, however, that the navi- 
gating officers had rendered any specific special services. On 
the other hand, the engineering staff of the Lucigen had 
rendered special services, for they had kept double watches, 
and had, of course, the anxiety of watching the engines during 
the towage services. The result was that although the pay 
of the Lucigen’s engineers would entitle them toa bigger sum 
out of the £1000 awarded pro ratd than the three mates 
would receive, he did not think that in that instance there 
was any reason to depart from the usual practice of the 
Admiralty Court. 

The disaster which happened to the Bremen was certainly 
of an unusual character, but it may be observed that she is 
not the first twin-screw liner to be rendered helpless through 
a derangement to her propelling powers. About a dozen years 
ago the twin-screw steamer City of Paris broke down in the 
North Atlantic, and had to be towed into Queenstown. In 
that instance, one of the tail shafts broke, and the engines 
ran away, getting beyond control. _ The low-pressure cylinder 
burst, and the water-tight bulkhead between the port and 
starboard engine-rooms was torn to pieces. Other serious 
damages to her machinery ensued, and the liner became help- 
less, being ultimately towed into port by the steamer “Alders- 
gate, for which services the Admiralty Court awarded her 

27500. When the City of Paris came into Queenstown all 
her electric, hydraulic, and other machinery was disabled. 

Still, so far as the modern passenger steamer is concerned, 
the adoption of twin-screws and duplicate sets of engines is 
undoubtedly the nearest possible approach.we have to perfect 
safety at sea. . The New Zealand Shipping Company, for 
instance, whose steamers have to navigate the stormy seas 
between the Cape of Good Hope and New Zealand, where the 
prospect of a disabled vessel being picked up is extremely 
remote, have thoroughly realised this fact, seven of their 
liners being propelled by twin screws. _ The utter helplessness 
of a broken-down single-screw steamer engaged in this trade 
was forcibly demonstrated some six years ago, when the 
steamer Waikato broke her propeller shaft when between the 
Cape and New Zealand. For over 100 days she drifted help- 
lessly, covering a distance of about 4000 miles without sight- 
ing any steamer. On the 102nd day of her drifting the 
tramp steamer Asloun, having been driven out_of her course 
by unfavourable weather, hove in sight and took the Waikato 
in tow. After towing for about three weeks the two vessels 
reached Fremantle, and as the value of the Waikato and her 
cargo was, in round figures, £130,000, the Court awarded the 
Asloun the huge sum of £16,500 for her salvage services. 

A more recent instance of the temporary disablement of a 
steamer whilst crossing from the Cape to Australia was that 
of the tramp steamer Milton, which broke her tail-end shaft 
when 1600 miles from port. No extraneous salvage services 
were rendered here, for her engineering staff, after a month’s 
laborious toil, managed to “ fish’’ the broken shaft, and, so 
repaired, the vessel was safely brought into Mauritius. For 
their efforts in effecting these repairs the underwriters on the 
vessel liberally rewarded the engineers, who, by their pluck, 
had practically saved the disabled steamer. 








MOTOR OAR SHOW AT THE CRYSTAL PALACE. 


In the catalogue of the fifth. annual Motor Car Exhibition 
now being held at the Crystal Palace, Sydenham, it is stated 
by the manager that he has ‘‘ gathered together all that is 
thoroughly up-to-date in motor cars.’’ We regret that the 
assertion cannot, however, bear a strict interpretation, for, 
with only about one or two exceptions, all-the leading British 
motor car builders are conspicuous by the absence of their 
exhibits. Briefly, it may. be stated that the show is 
rather an agents’ or a traders’ Exhibition than one of the 
manufacturers’. Most of these now confine their exhibiting 
in London to the show promoted by the Society of Motor 
Manufacturers and Traders, and in arranging this annual 
event in advance of the great Paris display are acting in their 
own interests; Perhaps the most interesting of the home 
products are the improved Ryknield cars shown by. the 
Central Motor Car Company, Limited. The engine of the 
20 horse-power car has four vertical cylinders cast separately, 
with the valves all operated from one shaft. The operation 
of both the ignition and the throttle of the engines is effected 
by a single lever on top of the steering wheel by a circular 
ratchet. This car has also a type of radiator which differs from 
most now. on the market. It consists of vertical copper 
tubes of rectangular section, and the cooling fan is driven by 
an endless coiled spring. There is nothing novel about the 
transmission, but the frame is of pressed steel, and its form 








gives the impression of good design. The ignition is effected 








by the Eisemann high-tension magneto apparatus only. A 
departure has been made in the arrangement of the brakes, 
the hand brake acting on the driving shaft and the foot 
brake on the wheels—the reverse of the ordinary -coustruc- 
tions. Neither brake is connected with theclutch. Amongst 
the foreign exhibits the Pilain car commands attention on 
account of the ingenious method by which the makers have 
been able to obviate the use of the usual change-speed gear- 
box. The motion is transmitted from the engine to the road 
wheels by means of a cardan shaft and live axle. The latter 
has a number of concentrically arranged bevel wheels, with 
which a similar number of pinions on the shaft are in con- 
stant mesh. One or other of these pairs of bevels transmits 
the motion according to the engagement of a series of dog 
clutches on the live axle, and the reverse is also effected in a 
similarmanner. The axle necessarily looks somewhat heavy, 
but the arrangement is decidedly ingenious, and gives what 
most motorists seem to desire, namely, a direct drive on all 
speeds, ‘while the unpleasant train of sliding ‘gears is 
obviated. The Pilain car is shown on the stand of Mr. 
W. H. M. Burgess, Glasshouse-street, London. 

Visitors to the Exhibition have had an opportunity of 
inspecting the working parts of the new four-cylinder 10-12 
horse-power Humber petrol car, which has just completed a 
run of 5000 miles. _We were informed that the whole of the 
parts were exactly the same as when the car left the works, 
with the exception that a new fibre bush for the commutator 
had been fitted. With the exception that one or two of the 
bearing brasses showed slight signs of wear, and one of the 
cranks had the appearance of shortness of lubricant, the parts 
seemed in thorough working order. The trial commenced on 
December 18th, and. was completed January 27th, the car 
being run every day, the daily distance being from 100 to 
200 miles. For the 5000 miles 262 gallons of petrol were 
used, which works out at 19 miles per gallon. Eighteen 
gallons of lubricant were used, which, at the price of 5s. per 
gallon, would cost £4 10s. The grease used was 28 Ib. at 6d., 
14s. ; and 8 pints of gear oil, 3s. 6d. ~ The re-charging of the 
accumulators, eleven charges in all, at 9d., was 8s. ; 
These particulars are taken from the signed observers’ 
sheets, and total, with 3s. 6d. allowed for the replacement of 
the worn fibre ring for the ignition apparatus, £19 1s., or less 
than a penny per mile. The only other running expense was 
that of the tires. The total involuntary stops were 49 minutes 
for the car, 7 minutes for cleaning -platinum points of one 
trembler, 12 minutes for adjusting the ignition apparatus, 
30 minutes for dirt in carburetter pipe, and 30 seconds for 
dirt in petrol feed pipe. The tire stops totalled 2h. 13min. 
for five punctures. 

There are several exhibits in the marine section. Perhaps 
the most interesting. is a 65 horse-power Gardner paraffin 
engine shown by Messrs. Norris and’ Henty, 87, Queen 
Victoria-street, London. It has four vertical cylinders, and 
has an atmospheric burner for vaporising, but the explosions 
are produced by the Simms-Bosch magneto apparatus. The 
valves are mechanically operated and easy of access for clean- 
ing. The cylinders are cast separately. In the Gardner 
engines the governor is of the centrifugal type, operated by 
gearing direct from the lay shaft, and acting on the inlet 
valves, and sparking apparatus on the ‘ hit-and-miss”’ 
principle. Another important feature of these engines is the 
device for controlling the speed within a large range. By 
means of a hand lever and sector the governor and timing 
gear can be adjusted.so as to reduce the speed. Small valves 
carried on brackets fixed on the return circulating water pipes 
are arranged over the afr inlet valves for the purpose of intro- 
ducing a small supply of water into the cylinders when 
working on heavy loads. Gaines’ Reversing Propeller Com- 
pany, Limited, show specimens of their ‘propellers, including 
twin screws for transmitting 48 horse-power for a new yacht 
building by Mr. W. Fife, of Fairlie. They have also a com- 
bination clutch and reversing lever. Mr. James Taylor, of 
Chertsey, shows a shallow-draught launch, fitted with a 
6 horse-power two-cylinder Fafnir-Taylor motor with water- 
cooled exhaust and reversibie propeller. - The dimensions of 
this craft are:—Length, 25ft.; beam, 4ft. 2in.; and draught, 
15in., while there is seating accommodation for eight 
people. The bottom of the boat is arched from the 
stem, the highest point being about amidships. From the 
stern the bottom is also curved, and this forms a tunnel for 
the propeller. The Saunders’ Patent Launch Building 
Syndicate, Limited, Solent Works, Cowes, Isle of Wight, 
which has made a speciality of light copper-stitched hulls for 
high-speed boats, shows two types of petrol-driven boats and 
steam launch engines. 

The Exhibition closes to-morrow—Saturday. 








THE IRON AND STEEL INsTITUTE.—The annual general meeting 
will be held at the Institution of Civil Engineers on Thursday and 
Friday, May 10th and 11th, 1906. The Council will shortly pro- 
ceed to award Carnegie, Research Scholarships, and candidates 
must apply before February 28th. The awards will be announced 
at the general meeting. - In place of the ordinary autumn meeting 
a joint meeting of the American Institute of Mining Engineers and 
of the Iron and Steel Institute will be held in London on July 
23rd-29th. The Lord Mayor of London has kindly consented to 
act as chairman of the London Reception Committee, and will give a 
conversazione at the Mansion House on the evening of July 24th. 
The annual dinner will be held in the Grand Hall of the Hotel 
Cecil on Friday, July 27th. A programme of the visits and excur- 
sions to be made during the meeting will be issued when the 
arrangements are sufficiently matured. Members are invited to 
take part in the sixth International Congress of Applied Chemistry 
to be held in Rome from April 25th to May 3rd. One of the 
sections of the. Congress is devoted to metallurgy, and among the 
excursions will be one to the ironworks of the island of Elba. The 
subscription to the Congress is 16s. 


Ernest Scott AND MountalN, LiwiTED.—At the Royal Hotel, 
Prince Consort-road, Gateshead, on Friday night, January 26th, 
the officials, staff, and-workmen of the above firm held a very 
successful smoking concert. The object of the gathering was to 
make a presentation to Mr. Arthur E. Hopper, assistant works 
manager, who is leaving the firm to take up a similar position in 
Sheffield at the works of Messrs. Cammell, Laird and Co., Limited. 
The chair was occupied by Mr. W. C. Mountain, managing 
director, and Mr. W. F. Coaker, works manager, was in the vice- 
chair. In the course of the evening Mr. Geo. Johnson presented 
Mr. Hopper with a handsome lounge chair on behalf of the work- 
men. On behalf of the officials and staff, Mr. Mountain then asked 
Mr. Hopper to accept a smoking cabinet. Mr. Hopperin his reply 
said he really could not find words to express his thanks for the 
very kind words which Mr. Johnson and Mr. Mountain had said to 
him. He felt that leaving the firm after a twelve years’ service 
was likeleaving home. He said he could never have better masters 
to serve than the firm of Ernest Scott and Mountain, Limited, and 
he hoped those he left behind would.co-operate and help forward 
the work which was in hand. at the new works, which were con- 
siderably larger than the old place. 
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RAILWAY COMPANIES’ MEETINGS. 


THE GREAT EASTERN RAILWAY, 

Tux half-yearly general meeting of the Great Eastern Rail- 
way Company was held at the Great Eastern Hotel on Tuesday 
afternoon, the chairman of the company—Lord Claud 
Hamilton—presiding. He proposed the distribution of a 
dividend on the ordinary stock slightly in excess of that 
obtained last year. It was explained, however, that in spite 
of this increase the passenger traffic still showed a decreasing 
tendency, which is no doubt due to the increasing competition 
of tramways and motor omnibuses. During the half-year 
thus ended the first-class traffic showed a decrease of 37,235 
passengers, but an increase of £325 in money. Second-class 
traffic showed a falling off of 136,665 passengers and a decline 
in the receipts amounting to £1954. The figures for third- 
class traffic were 1,513,183 less in passengers and £11,546 less 
in money. The chairman remarked that from 1895 to 1901 
there had been a gradual and steady rise in the amount of 
traffic until the number of passengers amounted to 62,040,000, 
after which there had been a steady decrease. He assigned 
the chief reason for the falling off in the receipts to the 
depression in trade. The electrification of tramways, and 
motor car competition had also played their parts, and 
he expressed the opinion that in the future the second 
of these factors would assume very serious proportions. 
In the merchandise traffic of the Gompany there has also 
been a decrease, the principal cause being the poor demand for 
building material, not only in London but also in the country. 
There had, however, been an increase in wheat traffic, and 
for the barleys of Norfolk there had been a large demand. 
The autumn fishing at Yarmouth and Lowestoft was good, 
but most of the increased weight was exported direct to the 
Continent, where there was an increased demand, and where the 
foreigners had been outbuying the Englishmen. In that 
way they lost much of the traffic in fish over the line. 
The mileage for goods trains had been reduced by 88,000, 
and the receipts increased by £9000 owing to the continual 
improvement in the loading of the wagons. The receipts on 
this account had increased and the mileage decreased for the 
past six years. For that the goods department deserved their 
best thanks. The continental traffic had risen by £2609. 
The Antwerp service appeared to be growing in favour. 
There was an increase of 4000 passengers by this route 
during the year, while the Hook of Holland route showed 
a falling off of 5000 passengers, of whom the greater 
number were second-class passengers. It is, however, satis- 
factory to note that the earnings from both sources showed 
an increase. The merchandise.and goods trade with the 
Continent had also shown improvement during the past six 
months. An interesting announcement was made by the 
chairman with reference to a new industry which will pro- 
bably be started shortly in Essex. This is the growing of 
beetroot for the purpose of manufacturing sugar on 
the spot in local factories. The promoters of this 
scheme were assured of the Great Eastern Company’s fhelp, 
as far as it lay in its power to give it. Finally, Lord Claud 
Hamilton referred at some length to what he termed 
irrational competition on the part of railway companies as 
between themselves. ‘‘ He wanted,’’ he said, ‘‘ not only to 
preach economy in administration, but to practise it. 
Whilst many persons were living beyond their incomes, 
and local bodies were engaged in piling up crushing debts, 
why should the railways of the United Kingdom, managed 
and controlled by level-headed and experienced men, con- 
tinue to be included in this category of spendthrifts? He 
saw his brother chairmen bewailing their fate in being 
unable to stem the tide of ever-increasing rates. Why did 
they not pay some regard te logic and set an example on 
their own railways? Let them prove to their respective 
shareholders that they méant what they said. Let them 
bear in mind that the immediate future might have sur- 
prises for them they little expected, and that combination 
to promote -economy was the surest way to that further 
alliance which might become necessary for the protection of 
their common interests.”’ 


THE SOUTH-EASTERN RAILWAY. 


On Tuesday afternoon, at the Cannon-street Hotel, Mr. H. 
Cosmo O. Bonsor presided at the 139th half-yearly general 
meeting of the South-Eastern and Chatham Railway Company. 
In presenting the report he congratulated the shareholders on 
having before them the best report that had been submitted 
since the working union had been in force. There had been 
an increase in revenue and a decrease in working expenses 
during the last half-year. Unfortunately the pleasure of 
presenting the report was marred by the sad accident at 
Charing Cross Station. Great difficultyshad been experienced 
in working the traffic, and he wished to take the opportunity 
of thanking their regular customers and season ticket holders 
for the great forbearance they had shown under the circum- 
stances. The Board of Trade was making an exhaustive 
inquiry into the disaster, but had not yet been able to issue 
a report. The directors had decided to pull down the existing 
roof and to erect another constructed on similar lines to that 
at Euston Station. No doubt there would be many who 
considered that a more ambitious project ought to have 
been undertaken, but the reason that had led them to the 
conclusion that the Euston type of roof was the most service- 
able was the fact that when either they, or their successors, 
decided to widen Charing Cross Station they would have an 
absolutely free hand as regarded the construction of the 
running roads and platforms. The chairman: then referred 
to the old suggestion that the station should be,moved to the 
south side of the river. The question had received the atten- 
tion of the directors since the working union had been in 
operation, and they were of opinion that it would probably 
be wise to do soif possible, but the logic of facts was absolutely 
against any such course being taken. More than 10,000,000 
passengers used the station every year, and many people had 
bought estates and houses in Kent because they could get to 
Charing Cross Station. If it was closed it would mean that 
Victoria Station would have to be greatly enlarged, and also 
that there would then be no West End terminus to the main 
line of the South-Eastern system. The argument in favour of 
moving the station is that the site could be sold for a very large 
sum of money. This Mr. Bonsor did not deny, but added 
that the fact that the presence of the station went to increase 
the value of the site and the surrounding property. The 
Charing Cross Hotel was also a profitable source of revenue, 
which would not be so large as it was if a railway terminus 
were not attached to it. Dealing with the accounts of the 
Managing Committee, the chairman announced that they 
showed an increase of more than £14,000 in the half-year, 
and there was a good increase in the number of season- 



































ticket holders.. During the past ten years the revenue 
obtained from this source had increased by more than 
£100,000 a year. The loss in the metropolitan area still 
continues owing to the enormous amount of competition, but 
beyond the six-mile limit there was little, he said, to complain 
of. The goods traffic showed a slight improvement. The boat 
receipts were very good indeed. The turbine steamers had 
been extremely popular, and were fast paying for their original 
cost. With regard to the expenditure side of the account, 
there had been no saving in what they called betterments, 
the whole of the economy that had been effected had been in 
decreased mileage and in saving in working expenses. Turn- 
ing to the accounts of their section of the company, there 
was little to say. The capital expenditure had been £35,000 
during the half-year, but the works that were commenced 
before the working union were now all completed, and for all 
practical purposes the outlay on this head was finished. 
£60,000 had been received since July Ist, for the easement 
under Charing Cross forecourt which had been granted to the 
Charing Cross, Euston and Hampstead Railway Company. 
The forecourt was now taken up and a station constructed 
below. As soon as this work had been completed the forecourt 
would be exactly the same as it was before. The entrance to 
the underground station would be in West Strand and the 
exit in Villiers-street, and there would be a direct communi- 
cation with Charing Cross Station. Finally it was announced 
that it was the intention of the directors to re-open the 
Charing Cross Station during February. They would not, 
however, be able to accommodate the whole of the traffic that 
used to go there, but still, the inconvenience caused to the 
public by the closing of the station would be removed. A 
dividend of 44 per oent. was recommended on the undivided 
ordinary stock, and £12,000, as against £5000 a year ago, was 
carried forward. 








NEW CANADIAN PACIFIC STEAMERS. 


THe Empress of Ireland, the second of the two large 
steamers which the Fairfield Shipbuilding Company, Limited, 
Govan, is building for the Canadian Pacific Railway Com- 
pany, was launched on the 27th ult., the naming ceremony 
being performed by Mrs. Alexander Gracie, wife of the 
managing director of the Fairfield Company. The first 
vessel, the Empress of Britain, was launched on 11th Novem- 
ber last, and is now far advanced in fitting out. She is ex- 
pected to be ready for delivery in April. 

The two vessels are sister ships, and as we described the 
first of the pair pretty fully in our impression for Novem- 
ber 17th, it is only necessary now.to repeat the leading par- 
ticulars. The length over all is 569ft. ; between perpendicu- 
lars, 55ft.; breadth, 60ft.; depth to upper deck, 40ft. The vessels 
are each of 14,500 tons gross tonnage, 20,000 tons displacement, 
and 18,000 indicated horse-power. They are built to 
Lloyd’s three-deck and shelter-deck, 100-A1 class, with fore- 
castleand long bridge. A cellular double bottom is fitted the full 
length of ship, and the hull is sub-divided into separate com- 
partments by nine water-tight bulkheads, all extending to 
the level of the upper deck. These are built in accordance 
with the recommendations of the Bulkhead Committee, so 
that with any two compartments filled with water the ship 
will still remain afloat. Accommodation is provided on each 
vessel for 310 first-class, 470 second-class, and 500 third-class 
passengers, and for 270 steerage passengers on the lower deck 
forward. The remainder of the lower deck, with the whole 
of the orlop deck and hold, is cargo space, and two of the 
*tween deck holds will be insulated for carrying frozen meat. 
The lower and upper promenade decks amidships are entirely 
devoted to the first saloon passengers. 

The propelling machinery consists of two sets of quadruple- 
expansion engines, each set having four cylinders, working 
on four cranks, balanced on the Yarrow-Schlick-and-Tweedy 
system. The high-pressure and the first intermediate-pressure 
cylinders are each fitted with a piston valve, and the second- 
intermediate and low-pressure cylinders have ordinary flat 
slide valves, all being worked by the usual link-motion valve 
gear. The crank shafts are of the ‘‘ built’’ description, in 
four interchangeable sections. The crank, together with the 
thrust, tunnel, and propeller shafts, are of forged mild steel. 
The propellers have four blades of manganese bronze, the 
bosses being of cast steel. 


bunker between. There are six double-ended and three single- 
ended boilers of the ordinary multitubular type built entirely 
of steel, and arranged to work with Howden’s forced draught 
system at a working pressure of 220 Ib. persquare inch. The 
doublé-ended boilers have each eight furnaces, and the single- 
ended four furnaces, making a total of sixty furnaces, and the 
products of combustion are led into two funnels. 

The design of the new vessels is by Dr. Francis Elgar, the 
Fairfield Company’s naval architéct, and the construction 
has been under the direction of Mr. Arthur Piers, assisted by 
Captain Mowatt, and Messrs. J. Gillies and T. H, Baird as 
residerit overseers at Fairfield. 

After the launch, which was entirely successful, Admiral 
Sir Digby Morant, in‘ presiding at the luncheon, proposed 
‘Success to the Empress of Ireland; and prosperity to the 
Canadian Pacific Railway Company.’’ The company, he 
said, had spanned the Pacific away to the Far East, and had 
many ships sailing between this country and Montreal. He 
was at Barrow nineteen years ago, when they were building 
their first Empresses. These ships shad been a great success, 
and he believed that this new venture of placing very large 
ships on the service between England’and Canada would also 
be a great success. 
they at Fairfield hoped that in the near future there would 
be more vessels of the same kind required. Mr. Archer Baker; 
European representative of the Canadian Pacifie Railway 
Company, in replying,.said that in 1881 the company had a 
mileage of only 348 miles, while now they had 11,000 miles. 
It had now 54 steamers on the Atlantic, the Pacific, and the 
lakes and rivers of Canada, Its earnings for the last half-year 
showed an increase of £600,000, and in its pay-bill there were 
now 35,000 employés. 








IRISH CHANNEL TURBINE STEAMERS. 


Tue turbine steamer St. David was launched on the 
24th ult. by Messrs. John Brown and Co., Limited, Clyde- 
bank. She is the first of two vessels which this company is 
building for the new Irish Channel service for the Fishguard 
and Rosslare Railways and Harbour Company. A third 
vessel, the St. George, was launched from the yard of 
Cammell, Laird and Company, Birkenhead, on the 13th ult. 
With the advent of these fast steamers the journey between 
London and the popular tourist resorts in the South of Ire- 


The boilers are nine in number, | 
and are in two water-tight compartments, with a large coal | 


Two vessels, however, would not do, and |! 





land will be reduced by several hours. It is anticipated they 
will maintain a speed of 224 knots. The St. David is 350ff, 
long between perpendiculars, 41ft. moulded breadth, and 
17ft. 8in. moulded depth. The vessel is constructed 
throughout of mild steel to Lloyd’s highest classifj- 
cation for the Channel service, and to the requirements of 
the Board of Trade for passenger certificate. On the lower 
and main decks, amidships and forward, sleeping accommo. 
dation has been provided for 200 first-class_passengers. Tho 
majority of the state-rooms are of the tandem type, which 
permits of ventilation and light to each room alike. In 
addition to the ordinary first-class state-rooms there are six 
special state-rooms at the after end of the deckhouse on the 
promenade deck, which have been fitted up in the most 
luxurious manner. On the lower and main decks, aft of the 
after cargo space, sleeping accommodation is provided for a 
large number of second-class passengers, The first-class 
dining saloon is a spacious compartment on the main deck 
forward, and occupies the full width of the ship. Above the 
dining saloon is the drawing-room, decorated in the Adams 
style, while aft of the drawing-room and grand entrance is a 
comfortable, airy smoking-room. To further the develop- 
ment of trade, the véssel has large holds, one of these beiny 
insulated, which is a new departure in this class of vessel, 
A complete installation of electric light has been fitted. 

The propelling machinery consists of three Parsons 
turbines, each driving a separate shaft and propeller. Steam 
is supplied by eight large single-ended boilers, worked under 
Howden’s forced-draught system. The whole of the machinery 
has been specially designed and constructed by the building 
firm. The launching ceremony was performed by Miss 
Mary Dunlop, and, after the launch, the vessel was berthed 
in the builder’s basin to receive machinery and complete 
fitting out. The new vessels are being constructed and fitted 
out under the superintendence of Mr. Charles T. Ramsay, 
of Liverpool, naval architect to the Great Western Railway 
Company. j 





DOCKYARD NOTES. 


Destroyers in future, instead of carrying two 12 ewt. 
anchors, will carry one of 15 cwt. and one of 12 cwt. In 
order to counterbalance the extra weight all destroyers when 
fitted will be called upon to return awning stanchions and 
such like fittings to the extent of 3 cwt. or 4 cwt. 











Tue Japanese cruiser Tsukuba failed to leave the slip on 
the day of her launch, and the ceremony had to be postponed. 

Tue Arrogant, which some time ago was reported to have 
boiler ‘troubles, and was recently re-tubed at Devonport, has 
since done some remarkable steaming. Nominally a 19-knot 
ship, she has been averaging 19-4 at sea, and at times gone 
well over the 20 knots. She has Belleville boilers. Special 
interest attaches to her, as she was one of the earliest cruisers 
in our Navy to be fitted with water-tube boilers. 

Ir is stated that the prospects of raising the Aquidaban are 
somewhat remote. The Mikasa, which met a similar fate, is 
reported to be progressing favourably, 





Wuart armament will the Japanese Tsukuba class carry ? 
The point is an obscure one, but a foreign contemporary has 
made a‘ heroic effort to solve it, apparently by including all 
the rumoured armaments. According to the authority the 
Tsukuba will carry two 12in., four 10in., ten 8in., fourteen 
4°7in.—a good deal for 13,000 tons odd! So far as we can 
ascertain, this should read two 12in. or four 10in., and then 
it will probably not be far out. 





Five years ago the 6in. gun was everything, and the big 
gun’ was shown useless beside it. Now the 6in. is becoming 
quite extinct, and joins the category of the 110-tonner and 
the 13°5. Yet the 6in. did some considerable execution at 
Round Island and Tsushima. At the former fight each 
Japanese battleship had on the average a couple of big guns 
put out of action. At Tsushima the 6in. did a wonderful 
amount of mischief to upper works ; but it was the 12in. gun 
that sank Russian ships. 








Tue Dreadnought, we learn just before going to press, will 
| be launched on February 10th, as arranged, and H.M. the 
King will be present. 








Tue SHEFFIELD UNIversiIty.—Professor J, O. Arnold presided 
over a well-attended meeting of the Sheffield University Students’ 
Engineering and Metallurgical Society on the 23rd inst., when Mr. 
R. Mather read a paper on ‘‘ The. Electric Smelting of Iron and 
Steel.”.. Mr. Mather. began with a brief historical account of the 
rise of electro-thermic aneitng processes, and then described the 
eight or nine processes which have received practical application. 
Dealing with the reduction of iron ores, the lecturer described the 
arc furnaces of Stassano, and the resistance furnaces of Harmet, 
Keller, and Heroult, referring to the main principles on which the 
Galbraith and Ruthenburg furnaces are based. In the steel-making 
furnaces described were included the induction furnaces of Kjellin 
and Schneider, the are furnace of Strassano, the resistance furnace, 
and the combined are and resistance furnace of Heroult, Harmet, 
and Keller, special attention being paid to the Harmet reducing 
furnace, and to the Kjellin and Heroult steel-making furnaces. 
Mr. Mather stated that the installation of a Kjellin furnace in the 
Metallurgical Department of Sheffield University was now under 
consideration. A special committee of the Society has’ been 
‘appointel to make exhaustive tests of the properties of some 
jellin steels submitted by Professor Arnold. An interesting dis- 
) €ussion followed. : 

> 'T-8QuARE CLUB. —The_ first qe: of the T-square Club as 
newly constituted was held on Tuesday, the 23rd ult., in the 
International Hall at the Monico Restaurant. The proceeding< 
opened with an_invitation supper, followed by a concert. The 
chair was taken by Mr. E. G. Rivers, 1.8.0., and amongst those 
present were Sir Henry Tanner, 1.8.0., Mr. Herbert Steward, the 
immediate past-president of the Surveyors’ Institution, Professor 
H. Stannus, Mr. H. Wordley, I.8.0., the resident surveyors of 
Buckingham Palace and Hampton Court Palace, Lieut.-Col, W. H. 
Allen, Mr. Osborn Smith, Mr. C. Stephenson, and Mr. A. Durrant. 
The chairman, in proposing the health of the Club, asked for an 
announcement as to the exact position of the Club, and_ the 
secretary, in replying, stated that the Club as now constituted 
consisted entirely of members of recognised aap ear who were 
solely engaged in professional practice, and the object of the Club 
was to provide social evenings during the winter months. The 
entertainment, which was carried out under the direction of Mr. J. 
Harry Pitt, was voted a perfect success, and was Eye tgey by Mr. 
Arthur Grover, Miss Marie Schulz, Lieut.-Col. W. H. Allen, Mr. 
Fred Curtis, Mr. Harry Vincent, Mr. J. Harry Pitt, Mr. Spurrell 
Groom, and Mr. Wingrove Ives. All information arding the 
Club may be obtained of the hon. secretary, Mr, W. H, Webber, 
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Fig. 9—REFRIGERATING ENGINES 


Fig. 11—CEMENT TESTING SHOP 


THE DRESDEN TECHNICAL HIGH SCHOOL. 
mo, 2." 

Tue refrigerating engines include an ammonia engine of 
the Linde type—Fig. 9—coupled either to a cooling tank 
orto an ice well. The brine issuing from the cooling tank 
in the cooled state is heated again by a steam coil, and 
the heat units measured in this way. The results derived 
from both processes are found always to agree very satis- 
factorily. There has further been provided a Linde air- 
liquefying machine of a capacity of 1°5 litres per hour. 
A compound compressor designed for a pressure of 225 
atmospheres is used. 

The air compressing plant—Fig. 10—comprises three 
compressor cylinders and two intermediary coolers, 
cylinder 1 being double-acting, and cylinders 2 and 3 single- 
acting. This plant can be used either as a single-stage, 
double-stage, or triple-stage compressor, the limit being 
100 atmospheres in the latter case. The amount of air 
drawn in is measured by a gas meter. Two reservoirs of 
4°25 cubic metres capacity each, and 15 atmospheres 
working pressure, as well as a high-pressure reservoir of 
1 cubic metre capacity, and capable of withstanding 50 
atmospheres pressure, are used to receive the compressed 
air. Numerous experiments made on this compressor 
plant have given highly valuable results as to the influence 
of hot walls on the efficiency. 

As regards the steam engine and boilers, a vertical 
tubular boiler of 6 square metres heating surface, heated 
by lighting gas, is used to produce steam at constant 
pressure for the most varied tests. A horizontal tubular 
boiler of 20 square metres heating surface has further 
been provided for use when larger amounts of steam are 
required, as well as for operating the steam engine. A 
superheater heated with lighting gas can be connected to 
the larger steam boiler, and can be also used to heat com- 
pressed air. 

The steam engine is used exclusively in connection 
with thermo-dynamic tests. It is fitted with means of 
varying the points of admission and cut-off, compression, 
&c., within wide limits. The energy is absorbed by 
a dynamo with external excitation, the armature cur- 
rent of which is absorbed in a resistance susceptible 
of regulation, thus enabling any desired output to be 
combined with any angular speed. The working steam 
is generated in the larger boiler referred to above. 
The laboratory B further includes a room for physical 
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and gas-analytical experiments, a lecture theatre, and 
workshop, &e. 

The main lecture-room building C—Fig. 1, page 81—in- 
cludes four wings joining each other at right angles, and 
leaving an unroofed courtd in the middle, a further exten- 
sion being projected. This building includes the lecture and 
drawing halls, the collections of machines, professors’ 
rooms, &c. The service-rooms of the personnel are also 
installed there. 

A large drawing-oflice—275 square metres—accommo- 
dating one hundred students, together with all accessory 
rooms, has been reserved for Professor Buhle’s lectures 
on machine design and hoisting and conveying machinery. 

The drawing-rooms are well lighted, especially the 
large drawing-office situated on the second floor. Each 
table has been fitted with a special drawing-board frame 
capable of being readily clamped fast, and enabling the 
students’ drawing-boards to be given three different 
inclined positions, the T-squares being clamped fast by 
means of a special spring device invented by the first 
assistant, Mr. W. Pfitzner. All the stools are felt-shod, to 
damp the noise. 

The collections of machines have been enriched by pre- 
sents from all the most important German firms and repre- 
sented machinery constructed by each of them. It should 
be mentioned that with most of the machinery contained 
in the collections arrangements are provided to show 
them in operation, or to carry out any description of 
technological researches. In connection with the lectures 
on general machine construction, the apparatus for 
the distribution of water, gas, and -electricity at the 
lecture-table, as well as a small elevated reservoir for 
producing air-freed water, are used for practical 
demonstrations. The collection room containing the 


| sketching models serves at the same time as sketching 


| hall. 


A mechanical workshop, equipped with a 3 horse- 
power engine and the necessary tools, is used for the 
upkeep and completion of the models. 


The Mechanico-Technological Institute, directed by | 


Professor E. Miiller, includes the laboratory, inclusive of 
the dynamometrical station and the mechanico-techno- 
logical collection, which is one of the richest on the 
Continent, and most likely the richest in regard to the 
textile industries. All the industries are fully repre- 
sented in these collections, The mechanico-techno- 
logical laboratory serves for technical tests in connection 
with the textile industries, and includes a room for 
microphotographical experiments, a smaller room in- 


Fig. 10—THREE-STAGE) [AIR COMPRESSOR 





Fig. 12—-GEAR TESTING ROOM 


tended for obtaining a given degree of moisture by means 
of an electrical boiling apparatus, and a mechanical 
workshop. In the large textile laboratory has been 
installed an electrically-driven Prétt air-moistener, 
enabling the moisture of the air—which is known to 
exert an extraordinary influence on the strength of 
tissues—to be maintained at a given figure. 

The Royal Mechanico-Technical Testing Institute— 
D, Fig. 1—is connected to the high school, and is placed 
under the direction of Professor Scheit. The basement 
of the main building contains the department intended 
for the testing of structural material, such as cement, 
lime, stone, bricks, and all kinds of artificial building 
material—Fig. 11. Special machines have been provided 
for obtaining specimens to be used in connection with 
the determining of the strength of binding materials, as 
well as stone saws and _ stone-polishing machines for 
manufacturing dies to be used in connection with pressure 
tests. These specimens are tested by tension and com- 
pression. A refrigerating plant with a carbonic air 
compressor is used for performing freezing tests at tem- 
peratures going as far down as ‘30 deg. Cent. Drying 
compartments and boiling devices are used for deter- 
mining the constancy of volume, the specific gravity 
being determined by means of volumeters. The 
plant is completed by sifting, shaking, washing, and 
other devices for ascertaining the physical and chemical 
characteristics of the building materials. In Fig. 13 is 
shown the testing of a reinforced concrete bridge of 14m. 
span, and in Fig. 14 the loading of a reinforced concrete 
ceiling of the Visintini system. The deflection due to 
the load is observed by means of mirror and index 
devices. ‘ 

The metalographical department is set apart for the 
microscopical research into the structure of metals, and 
includes polishing machines, an electrical furnace with 
registering pyrometer for melting experiments, a large 
micro-photographical camera, several microscopes, and a 
hardness tester of the Martens type. : 

A special department is set apart for the testing of 
lubricating oil, and includes any devices required for 
studying the physical properties of lubricants, in addition 


'to a Martens machine for ascertaining the friction co- 


efficient between lubricants and bearing metals. The 
room represented in Fig. 12 serves for the testing of the 
efficiency of pinions, motors, and all kinds of gearings. | 
The Electrical Institute (E) is used for instruction in 
electricity. exclusive of electro-chemistry. The basement 
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Fig. 15—WORKSHOP IN THE TESTING 


of the building is intended ‘for heavy machinery ‘and 
accumulators, as well as for work on larger machines and 
apparatus. It includes, in addition to the machine hall, 
the transformer room, two accumulator rooms, a high- 
tension compartment with cable testing room, a chemical 
laboratory, several switching rooms, a workshop, and the 
attendants’ rooms. The floor above the basement is 
intended for finer research work, while the upper storey 
includes the large lecture room, library, the institute for 
telegraphy and signalling, drawing-rooms, &c. There are 
some rooms on the roof, and all the storeys are connected 
with one another by an electric lift of 300 kilos. capacity. 

The courtyard situated in the centre of the building, 
which serves as machine hall, is served by an electrical 
five-ton travelling crane, and is surrounded by galleries 
2°5m. in breadth on all storeys. The current derived 
from the power station is transformed by motor generator 
sets of 50 horse-power each into direct current at 110 on 
500 volts, or into single-phase or rotary alternate currents 
at 110 or 220 volts. Three accumulator batteries 
of sixty cells each, with 300, 140, and 80 ampére: hours 
respectively, have further also been provided, sets of five 
cells each being connected up at will by means of a special 
switch either in parallel or in series, so that upwards of 
2000 ampéres can be derived at ten volts. The machine 
hall—24 m. by 10m.—contains nine test plates at 60 cm. 
height above the floor, which are intended for the 
generators and motors to be tested, as well as for those 
Serving to supply the current. A floor fitted with 
I I-shaped irons of 8°6 m. by 4 m. area serves for 
the installing of large-sized machines. Figs. 13 and 17 
show the workshop and the hydraulic accumulator .in the 
Testing Institute. 

The electricity and central heating works F, which have 

been installed in a self-contained power building, are a 
special feature of the High School. It may be said that 
im connection with all other technical high schools in 
Germany the current and heat are derived from outside. 
It will be readily understood that by studying it the 
students can become acquainted with the practical opera- 
tion of a complete power plant of the usual design, 
showing all modern features and any devices ensuring 
safety and economy in working. A special point has been 
made of arranging the electrical plant so as to enable 
even laymen to understand it. 
_ The following machinery has up to the present been 
installed in the engine-house:—One turbo-dynamo of the 
Brown-Boveri-Parsons design and of 150 kilowatts capa- 
city, and a De Laval-Siemens Schuckert turbo-dynamo 
of 110 kilowatts capacity, shown in Fig. 16. 

The boiler-house contains two combined fire-tube boilers 
Pee: 7 . bs gece rang rit, dep each with enclosed 
Sage chy working 8 atmospheres pressure—cnnstructed 

Y the Germania Machine Works, of Chemnitz; these 
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boilers serving both for the heating and operation of the 
engines. The steam pipes leading to the various build- 
ings, as well as the return pipes for the condensed water 
derived from the heating plant, have been installed in 
channels which can be readily inspected. 

The construction of the buildings described in the 
above has involved an aggregate cost of about 5} million 








Fig. 17—HYDRAULIC ~— ACCUMULATOR 


marks. We are indebted to Professor M. Buhle, of the 
Dresden Technical High School, for the particulars given 
in the present article. 








GERMAN RAILWAY STATISTICS. 


Tur statistics recently published by the German Imperial 
| Railway Bureau have taken the form of a comparison 


| receipts ; 


Fig. 16—-DE LAVAL TURBINES COUPLED TO DYNAMOS 


system, exclusive of the narrow-gauge lines, in the years 1894 
and 1904. The total length of German railways in 1894 
was 27,6043 miles, and in 1904 it was 33,790, or an increase 
of 22-4 per cent. In 1904 the State Railways were 92°6 
per cent. of the whole, while the private lines were 7-4 per 
cent. In 1894 the main lines wece 19,772 miles in length, 
or 71°6 per cent, and the secondary lines were 7832 miles, 
or 28°4 per cent.; in 1904 the main lines were 20,805 
miles in length, or 61-6 per cent., and the secondary lines 
were 12,985 miles in length, or 38-4 per cent.; thus, while 
the main lines have increased only by 5°2 per cent. in the 
ten years, the secondary lines have increased by 65-8 per 
cent. To every 100,000 of the population of 51,370,000 in 
1894 there were 5°37 miles of railway as compared with 
5:66 to every 100,000 of the population of 59,390,000 in 
1904. The available rolling-stock in 1904 consisted of 
21,418 locomotives, 54 motor cars, 43,341 passenger coaches, 
and 436,768 luggage vans and goods wagons; this was an 
increase of 35°2 per cent. in the locomotives, of 42-8 per 
cent. in the passenger coaches, and of 35°6 per cent. in the 
trucks. The cost of the rolling-stock rose by 45-5 per cent. 
The passenger traffic shows a great increase during the ten 
years ; thus, while the receipts in 1894 were £19,610,000, 
they were £32,105,000 in 1904, or an increase of 63-7 per 
cent. Of the passenger coaches running, those of the first- 
class represented 3°95 per cent.; the second-class, 20°75 
per cent. ; the third-class, 48°75 per cont. ; the fourth-class, 
24°75 per cent.; and military coaches, 1°79 per cent. of 
the total. With the growing prosperity of the country the 
Germans are travelling ever more and more both at home 
and abroad; thus, while in 1894 every inhabitant of Germany 
made eleven journeys by rail, in 1904 the number of such 
journeys was seventeen, although they were rather shorter. 
The average receipts per person-kilometre of five-eighths of a 
mile in 1894 were 2:96 pfennige and in 1904 they were 
2-59 pfennige, a falling off of 12°5 per cent. The goods traffic 
shows also a considerable increase both in volume and in 
thus, while the receipts in 1894 were £48,172,500, 


| they were £78,015,000 in 1904, which is an increase of 


52:4 per cent. Every kilometre—five-eighths of a mile— 
brought in in 1894 £1085 16s., while it brought in £1374 16s. 
in 1904, or an increase of 254 per cent. The number of 
officials and workmen employed, inclusive of ordinary work- 


| men, apprentices, and women, was 582,370 persons, or one 


|of 58°8 per cent. 


| between the condition and working of the German railway ' 


person employed on the railways in every 102 of the popula- 
tion. As compared with 1894, there was an increase of 
155,352 railway employés, or at the rate of 36°4 per 
cent., while in the ten years the length of the rail- 
ways had 22.4 increased only by per cent. The amount 
paid in wages and salaries during 1904 was £41,863,000, 
which included £2,586,500 spent in charitable purposes, 
as compared with £26,369,000 in 1894, or an increase 
The wages bill has grown much 
more than has the number of employés; thus, the average 
wage in 1904 was £71 18s. per man, as compared with £61 15s. 
in 1894, a rise of 16-4 per cent. In 1894 the total outlay on 
laying down lines was £3,963,000, or £2928 11s. per five-eighths 
ofa mile; in 1904 this outlay was £7,276,000, or £3647 10s. 
per five-eighths of a mile, this being an increase of 24-6 per cent. 
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RAILWAY MATTERS. 


A Times telegram from Shendi, dated January 28th, 
states that the Sudanese Railway from Kareima to Abu Hamed 
was completed on the previous day. 

THE first service of workmen's trains in Italy com- 
menced on Monday last. The experiment began in Genoa, and 
the weekly payment for six return journeys, a distance of three 
miles, is 50c., and for twelve miles 2f. 

Trracs on the Wurtemburg railways with a self- 
propelling carriage costing £1100 showed that very slight cost for 
maintenance had been incurred after it had run more than 50,000 
iloms., while the current expense was insignificant. 

TuE Tunis Railway System, according to a report made 
to the Resident Governor, consists of 1161 kiloms. already working, 


and of these 311 are of ordinary gauge, and 850 kiloms. are of 1 m. | 


gauge. Besides the above, the construction of 54] kiloms. of line 
has been sanctioned. 


A contract has been let for equipping the Grand 
Trunk Railroad tunnel under the St. Clair River with electric 
power and lights. The system adopted is the alternating current, 
with overhead conductors. The cost of the electrical equipment is 
stated to be £140,000. 


THE Metropolitan Commission of the Paris Municipal | 
po I 


Council recommends that line No. 7 be extended to the Place de 


)'Hotel de Ville, and that either a junction be effected between | 


this line and No. 3, or that these two lines be extended beyond 


their present termini at the Place Gambetta and Place du Danube. | 
: : : 
In order to relieve the pressure at the booking windows | 


at Farringdon-street Station, the Metropolitan Railway Company 


has placed an automatic ticket-issuing machine in the booking | 
lobby, from’ whick'tickets-are issued either- to Aldgate- or King’s | 


Cross by the now familiar method of ‘‘dropping a penny in the 
slot.” 


Ir is announced that the ordinary passenger service | 


through the Simplon Tunnel was commenced on the 25th ult., 


the first train entering the tunnel at 8.56 a.m. from the north, and | 


The best conditions prevailed, so far as 


leaving at 9.33 a.m. 
The train con- 


temperature and other matters are concerned. 
sisted of an engine and four passenger coaches. 

Tae London County Council, at its meeting on 
Tuesday, passed the report of the Highways Committee, which 
recommended that the tender of Steel, Peech, and Tozer, 
Limited, Sheffield, for 2300 tons of slot rails required in connec- 
tion with the re-construction of the first section of the Council’s 
(Northern) Tramways should be accepted. The amount of the 
tender was £16,055. 


THE President of the Board of Trade will, on February 


16th, receive a deputation of trade union leaders, who will bring | 


before him the question of the “housing of the people. It is 
intended to ask the President to give such effect to the recommen- 
dations in the report of the Select Committee on the amendment 
of the Cheap Trains Act as will lead to the provision of cheaper 
and better services of workmen’s trains on various railways. 


THE Pacific Railway Company has changed its name 
to the Chicago, Milwaukee and St. Paul Railway Company of 
Washington. By the terms of the new articles the company is 
incorporated to build railways, commencing at some convenient 
point to be determined on in Seattle and in Tacoma, and extend- 
ing thence in an easterly and south-easterly direction to some 
consequent point on the eastern boundary line of Washington. 
The estimated length is given as 300 miles. 


THE atmosphere of the Paris Metropolitan Railway 


has been greatly improved by the substitution of gratings for | 
doors at the entrance to several stations—thus affording inlets for | 


the outer air—by the erection of an upcast chimney between the 
Chatelet and the Hdtel de Ville, and by the application of electric 
ventilators to the new carriages. The effect of a pressure fan, for 


blowing fresh air into the tunnel, is also to be tried between the | 


Place de la Concorde and the Champs Elysées Stations. 


THE Board of Trade have recently confirmed the 
following Orders made by the Light Railway Commissioners :—(1) 
Newark and District Light Railways Order, 1906, authorising the 


construction of light railways in the borough of Newark and in | 
(2) | 


the rural district of Newark, in the county of Nottingham. 
Bideford, Clovelly, and Hartland Light Railways Order, 1906, 


authorising the construction of light railways in the borough of | 
Bideford and from Landcross to Clovelly and Hartland, all in the | 


county of Devon. 


AFTER a long suspense the Mayor of Chicago has | 
signed an ordinance directing that the municipality shall take over | 
The City Council had approved | 


the street railways of that city. 
of this after the matter had been hanging in the balance ever 
since Mr. Dalrymple, the Glasgow tram manager, visite Chicago, 
and gave an opinion adverse to the municipal undertaking in the 
present state of American local politics. The question is not even 
now finally settled, for the people of Chicago will in the spring 
ballot to decide whether the ordinance shall be carried out. 


In the Chancery Court last week Mr. Justice Warring- 


ton sanctioned an application by the Bahia Blanca and North- | 
Western Railway Company, to certain alterations in the memo- | 


randum of association which had been effected by special resolution. 
The company has an electric tramway between the town and the 
port of Bahia Blanca, and as it has to produce electricity for that, 
the directors thought they could work it more economically if they 
were allowed to supply electricity to other people in the port. 
They could also produce the electric energy at a cheaper rate. 


Tue Russian Imperial Department of General Control 


has come to an agreement with the Ministry of Trade and Industry | 


to the effect that the Ministry of Ways of Communication shall 
not give any orders for rolling material henceforth to foreign firms. 
The motive for this decision is said to be the terrible plight in 


which Russian works are just now as the result of the recent | 


In 1905 the Ministry of Ways of Communication gave 


strikes, 
goods wagons, while in 


orders for 1475 locomotives and 15,7! 


previous years the average was 1000 locomotives and 23,000 goods | 


wagons. 
An Argentine syndicate has obtained a concession from 


the Bolivian Government for the construction of a railway from | 
Santo Cruz East to Pedro Suarez, where a harbour will be built on | 


the Bolivian bank of the Paraguay River opposite Corumba, Brazil. 
The line will have a length of 385 miles, all upon Bolivian territory. 
The Argentine Government is in negotiation with the Bolivian 


Government for the concession of a branch line from Potosi, Bolivia, 


to a point upon the Argentine system, connecting Jujuy with the 
Bolivian frontier. On the completion of these two lines Bolivia will 
be connected with Argentina, both on the south and the east. 


Patents for a turbine locomotive have been secured 
in Germany by Professor Stumpf, of Charlottenburg. He proposes 
to adapt the steam turbine to locomotives by dividing it up into 
stages and placing one on each driving axle of the locomotive, the 
steam from the boiler passing through the several stages in succes- 
sion. A turbine is mounted on the axle on the outside of each 
driving wheel. There will be three driving axles. 
conveyed by a pipe from the boiler to the first turbine on the one 
side, then to the other two turbines in succession on that side. 
is then conveyed to the three turbines in succession on the other 
side of the locomotive, 


The steam is | 
: | was 18,340, and speed 20-57 knots. 
t | 
| machinery has been constructed by the Stabilimento Tecnico of 
| Trieste, and the boilers were of the 


NOTES AND MEMORANDA. 


Last year thirty-three steel steamers were launched 
at the various shipbuilding plants along the great American Lakes. 


TuE electrical conductivity of hard-drawn silicon-copper 
wire is 9-3 per cent. of that of hard-drawn copper wire. The sili- 
con lowers the conductivity to a great extent. 


Tue “ Bulletin ”’of the American Iron and Steel Associa- 
tion publishes figures to show that the approximate annual capacity 
of the blast furnaces in the United States up to November Ist last 
was 28,635,000 tons. 
| Iris estimated that the total amount of anthracite coal 
| which has been produced in the United States since 1814, the 
| earliest year on record, is 2,756,175,000 tons, to this total the year 
1814 contributed just 22 tons. 

A 24 HORSE-POWER petrol motor omnibus last week made 
a trip from London to Edinburgh with fourteen passengers on board 
in 32 hours 7 minutes. The distance is 452 miles, and the net 
running time 27 hours 35 minutes. 

Evectrrotysis in Cleveland destroyed twenty-four 
service pipes in 1904, according to Superintendent E. W, Bemis, 
| of the water department. Of the thirty-two breaks, twenty-four 
| were from settlement of sewer trenches. 
| WerexT for weight, silicon probably hardens copper 
| more rapidly than any other element; and for this reason it is 
| quite probable that silicon-copper spring metal may eventually 
| become one of the standard mixtures for brass rolling-mill work. 





In the motor car tournament on the Ormond Beach 
track, Florida, last week, an American steam car broke the world’s 
mile and kilometre records, covering the distance in 28} and 18? 
seconds respectively. These are equivalentto a speed of 127-miles 
an hour. 


| Iv has been facetiously remarked that many engineers 
responsible for electric power station economies worry themselves 
over the current lost in their ammeter shunts more than they do 
over all their boiler-house equipment. A want of the sense of 
proportion is what is often apparent in station designing. 


WirxHovt once stopping the engines a 24 horse-power 
| De Dion motor car on Friday and Saturday last accomplished the 
| journey from London to Edinburgh in rather less than twenty 
j hours. A Crossley car only failed in a similar undertaking by 
| some minutes after meeting with a slight accident on the road. 


Durinc 1905, exclusive of warships, 795 vessels of 
| 1,623,168 tons gross were launched in the United Kingdom. The 
| warships launched at both Government and private yards amount 
to 28, of 129,801 tons displacement. The total output of the 
United Kingdom for the year was, therefore, 823 vessels of 
1.752.969 tons. 


THE construction of the Marseilles transporter bridge 
has been completed, says Le Temps, and it has been severely tested 
by making the car perform four Journeys, during each of which a 
weight of 24,500 kilos. was added, the total, including the weight 
of the car, being 150,000 kilos. The span of the bridge is said 
| to be 165 m., and the height 82 m. 


N1aGara Falls has come to be known as the aluminium 
centre of the United States, and that it is to continue as such is 
evident from an announcement just made that another large 
company has contracted with the Niagara Falls Hydraulic Power 
and Manufacturing Company for 27,000 horse-power to be delivered 
in 1907. The company has also leased four acres of land from the 
power company, and on thisésite will erect a fine new works for the 
manufacture of the white metal. 


‘TWENTY-TWO years ago the output of aluminium in the 
United States, so far as recorded, was 83 lb., and it was not until 
1891 that the output reached 100,000 lb. In 1904, the latest year 
for which statistics are available, the output reached 8,600,000 Ib., 
which was an increase of 1,100,000 lb. over the output of 1903. 
The rapid strides made in the manufacture of aluminium are due 
to the Niagara power development and the erection of the two 
present great works at Niagara Falls, 

Tue Paris Municipal Authorities are extending their 
| street-lighting trials with ‘‘lusol,” a hydrocarbon recovered as a 
by-product in making blast-furnace coke. The light is said to 
| be even softer than that from alcohol ; and a 100-candle lamp of 
the type hitherto employed costs only a farthing per hour, while 
the domestic lusol lamp gives double the light at half the cost of a 
good paraffin lamp. One great use of the new illuminant will 
| be to form a reserve in case of unforeseen gas or electric light 
extinction. 


Srvce July, 1905, the Munich Post-office have used the 
municipal electric tramways for the transport of letters and parcels 
between the central and branch offices. The tramway company 
furnished two cars at a cost of £600 each, the driver and conductor 
of each of these cars being officials of the postal authorities. The 
| platforms of the cars are closed, the interior, lighted electrically, 
| being divided into two compartments, the larger one for ordinary 
|} and the smaller one for registered postal matter. The windows 
| are protected by strong iron gratings, the doors being also of iron. 


| A GERMAN estimate of the cost of transmitting 1000 
| horse-power showed that it would be cheaper to carry blast furnace 

gas to the gas engines four kilometres distant than to place the 
| engines close to the furnaces and to transmit the power electrically. 
| A l6in. gas main would be required to carry the gas, with a loss of 
| pressure equal to 40in. of water gauge. It would require 50 horse- 
| power to force the gas through the main, and the cost of the trans- 
| mission pipe and compressor and accessories would be £4840 and the 

annual charges £713. According to Power, electrical transmission 
| would only cost £4680 for the transmission plant, but the annual 
charge would be £768, and the gas engines would be required to 
| generate 1200 horse-power in order to deliver 1000 horse-power. 


| Execrric lighting and power are still growing at an 
increasing rate, and the increase is of a much higher order of 
magnitude than in the gas industry, says the Electrician, as the 
following comparison will show :—From figures recently published, 
| the gas consumption in the United Kingdom has, during the last 
|; year, been 178,699,989,000 cubic feet, as compared with 
173,577,186,000 cubic feet in 1904, thus showing an increase of 
about 3 per cent. Also, the number of consumers during the 
| same period rose from 4,955,706 to5,260,747, or about6 percent. On 





the other hand the supply of electrical energy has, during the last 
| three years, increased from 503,570 kilowatts to 1,030,300 kilowatts, 
| which gives an average increase of 142,243 kilowatts for each year, 
or over 28-per cent. 


| Tue battleship Erzherzog Friedrich completed last 
| Saturday a series of official trials. At 130 revolutions the power 
| was 15,440 horse-power, and the speed was found to be 19-7 knots ; 
| at 101 revolutions per minute the power was 6700 horse-power, 
| with a coal consumption of 1-847 lb. per horse-power per hour ; at 
| 115 revolutions per minute the power ‘was 9800 horse-power, and 
| the consumption 1-55 lb. per horse-power per hour; at 126 
| revolutions per minute the power was 14,100 horse-power, and 
speed 19-06 knots, and coal consumption 1-785 lb. per horse- 
power per hour; at 137-7 revolutions per minute the horse-power 
en and power con- 
: horse-power. The 


| 
} 


tracted for were 19} knots, with» 14 
arrow type, 
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MISCELLANEA, 


Tue race for the Automobile Club’s Tourist Trophy 
will take place on Thursday, 27th September, in the Isle of Man, 


An order to build a large twin-screw steamer for the 
Hamburg-Americau “ine’s service between Hamburg and South 
America has been placed at Stettin. 


Now that the accounts of the Liége Exhibition have 
been made up, it is found that, aftar all, there will not only be no 
loss, but even a small sum to the good to be divided among the 
subscribers. 


Owr1nG to the rise in the price of petroleum spirit which 
has recently occurred, attention is again being directed to the 
great impetus which would be given to agriculture in Ireland by 
the production of commercial alcohol from potatoes, 3 


WE understand that the arrangements made for the 
launch of the battleship Dreadnought by his Majesty the King on 
10th February will hold good, but that, in consequence of the 
death of his Majesty the King of Denmark, her Majesty the Queen 
will not be present. 

AN inquiry has been received by the British Empire 
Motor Trades Alliance for ‘special light weight alloy for motor 
cycle hub barrels, also for good quality V-belt rims.” British 
manufacturers of the above are requested to communicate with 
the secretary, 11, Red Lion-square, W.C. 


Tue Automobile Club, acting on the suggestion made 
at the conference with the representatives of the Tyre Manufac- 
turers on January 25th, has decided that the trials shall begin on 
Monday, February 26th, 1906, and, further, to accept entries up 
to twelve noon on Monday, February 12th, 1906. 


THERE. are already some 500 motor cars running in 
Sydney and suburbs, and probably nearly 1000 altogether in New 
South Wales. The New Routh Wales Government and sundry 
private companies are also establishing motor bus services. There 
are also about 400 motor boats on Sydney Harbour and the adjacent 
waters, 


TxE development in regard to liquid fuel in California 
had been stupendous. Within a few years, say two or three years, 
the production of liquid fuel in California had amounted to millions 
of tons annually, And there had been very large discoveries of 
liquid fuel in Mexico, and storage was being erected for upwards 
of 100,000 tons. 


THE second award of the John Fritz medal has been 
made to George Westinghouse. This medal was established by 
the professional associates and friends of John Fritz, of Bethlehem, 
Pennsylvania, U.S.A., on August 21st, 1902, his eighticth 
birthday, to perpetuate the memory of his achievements in 
industrial progress. 


Tue “ Bulletin” of the French Chamber of Commerce 
at Barcelona reports that a project is under consideration for the 
carrying out of irrigation works at Tudela for the purpose of water- 
ing an area of about 3780 acres. To accomplish this it is proposed 
to raise the waters of the Ebro to a heightof 48m. The estimate: 
cost of the work is about £16,600. 


THE finance committee of the London County Council 
have declined to recommend a loan of £10,066 to the Battersea 
Borough Council for paving works. 1t has, however, been inti- 
mated that a loan of £5000 may be granted at 34 per cent., repay- 
able within ten years. The finance committee of the borough 
council recommend thé taking up of the loan on the terms name |. 


THe Waterworks Committee of the Leeds. Corpora- 
tion have accepted the offer of the Tramways Committee to convey 
80,000 tons of material required for the construction of the new 
filter-beds at Weetwood at the rate of 1s, 3d. per ton. To enable 
the Tramways Committee to carry out the work, the tramways 
will be connected with the North-Eastern Railway in Cardigan- 
road, 


THE “ Bulletin ” of the French Chamber of Commerce 
at Buenos Ayres announces that in virtue of the powers conferred 
by a recent law voted by the Argentine Congress, the Executive 
have appointed four Commissions charged with the duty of study- 
ing simultaneously the construction of commercial ports for foreign 
ships at Mar del Plata, Bahia Blanca, Quequen, and Patagones, 
Argentina. 

A scueme for constructing an electric generating 
station at Vereeniging, capable of supplying 100,000 horse-power 
to the Rand, has been projected. Vereeniging is thirty-two miles, 
in a straight line, from the Rand, and the coalfields of the district 
will be utilised, and not the water-power of the Vaal, though 
mention is made that a plentiful water supply will be available. 
It is contemplated that power, light, and heat will be supplied to 
the whole of the Rand. 


Accorb1né to the “ Bulletin” of the French Chamber of 
Commerce at Barcelona, the Catalana Omnibus Company of that 
city has recently made successful trials with a motor omnibus, 
and it is hoped shortly that the entire service will be carried on 
by means of these vehicles. As soon as the necessary municipal 
formalities have been complied with, it is thought that the moto: 
omnibuses of this company will run from Barcelona to Gracia, to 
Sans, to San Gervasio, and to San Andrés. 


A Burt has been laid before the Argentine Congress 
respecting the construction of a port at Bahia Blanca. According 
to the terms of this Bill, tenders will be invited for the construc- 
tion of a port 9-l4m. deep, fitted with the most modern 
appliances for the — loading and unloading of vessels. The 
contractor for the works must submit for approval particulars of 
the dredging plant to be used in the construction of the port. The 
cost of the works, including the preliminary surveys and dredging 
plant, must not exceed £2,000,000. 


VisrRation~ consequent on heavy motor traffic and 
underground railways, says the Electrician, is, according to Dr. A. 
Wynter Blyth, the medical officer of health for Marylebone, 
affecting more or less seriously not only that borough, but the 
whole metropolis along the main channels of traffic. Instances 
have occurred locally of absolutely new drainage becoming defec- 
tive from fracture of the pipes. Dr. Blyth suggests that in certain 
situations where vibration is to be expected iron should be substi- 
tuted for earthenware drainage. ‘ Drainage,” he adds, “‘is a 
costly matter, and when once put down should not require renewal 
for at least a quarter of a century.” 


An amusing anecdote, which shows » very clearly 
the relative characteristics of the Russian and Japanese naval 
authorities, is given in the Jron Age. In 1904 a machine for a 
certain class of marine work was brought out and a sample 
machine was sold to each Government. As it did its work very 
satisfactorily as well as economically, the manufacturer was 
chagrined to find its value unappreciated, no further orders 
coming from either country. Upon investigation by a representa- 
tive of the builders, in a storehouse in a Russian navy yard was 
found the sample machine sold to the Russian Government, not 
only rusted and unserviceable, but showing by ‘its unassembled 
condition that it had never been put to actual use. In Japan 
the sample machine was not found, but in a navy yard visited 
were at work a large number of similar machines which had been 
built by the Japanese. Itis suggested that possibly the Russian 
— is the more satisfactory from the American stand- 
point 
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REPLIES. 


M. F, H.—Water is only very slightly compressible. The amount would 
be quite inappreciable in the test of a steam boiler. 

T. F. F.—The drawings of locomotives given in THE ENGINEER are quite 
‘‘scaleable.” See our Portfolio of Working Drawings, New Series, 
Nos. 11 and 12 for example. 

Rk. O.—By all means try for the Whitworth Scholarship. The possession 
of it is a valuable testimonial. You are, we gather, at a works ; 
endeavour, as far as possible, to keep up your mathematics by attend- 
ing evening classes twice a week—not more—and above all keep your- 
self in touch with the general progress of mechanical engineering. 

DRAUGHTSMAN.—We are at a loss to understand what further information 
you require. We understand you to desire the formule for the design 
of compound engines, and we have referred you to sources where these 
could be found. If you will turn up Molesworth—25th edition—page 
443, et seq., you will understand that space cannot be spared to go fully 
into the subject in this column. If we have misunderstood you 
explain yourself more fully. 

LockerBi£.—Your trouble is similar to that which arises at the foot of 
artificial dams. The course generally pursued is either to place large 
monoliths at the foot of the dam or to construct a solid bed of concrete 
on to which the water falls. Probably the monolith blocks would 
meet your case best. They might be made of concrete on the bank of 
the river, and sunk by suitable means. The assistance of a competent 
civil engineer is to be strongly advised. 

R. anp W. (London).—You will find a short description and a diagram of 
the Bates suction dredger in “Dock Engineering,” by Brysson 
Cunningham, B.E., Assoc. M. Inst. C.E., published by Charles Griffin 
and Co., Limited, of Exeter-street, Strand. You will find some infor- 
mation on suction dredgers which may be of use to you in the following 
papers, all of which will be found in the ‘‘ Minutes of Proceedings” of 
the Institution of Civil Engineers :—‘‘ Hydraulic Suction Dredger for 
Navigation Improvements of the Mississippi River,” vol. exxv., page 
451. ‘Suction Dredgers,” by V. E. de Timonor, referred to in 
vol. cxxxvii., page 450; and ‘ Dredging Operations and Appliances,” 
by J. J. Webster, vol. lxxxix., part 3. 

A. T. A. (Bristol).—The following is a list of the Indian railways which 
have consulting engineers in London, and of the names and addresses 
of the latter :—Assam Bengal, Barsi (Light), Bengal and North-Western, 
Bengal Central, Bengal Dooars, Bengal Provincial, Bombay, Baroda 
and Central Indian, Burma Railways, East Indian, Nizam’s Guaranteed 
State, Rohilkund and Kumaon, South Behar, and Southern Mahratta. 
The consulting engineers to all these are Messrs. Rendel and Robertson, 
8, Great George-street, Westminster. Great Indian Peninsula and 
Southern Indian, Sir Geo. B. Bruce, 3, Victoria-street, Westminster ; 
Bengal Nagpur, Sir John Wolfe Barry, 21, Delahaye-street, West- 
minster ; Barsi (Light), Mr. E. R. Calthrop, 3, Crosby-square, London, 
E.C.; Kalka Simla, Messrs. Duff, Bruce and Co., 17, Victoria-street, 
Westminster ; Madras, Messrs. Hawkshaw and Dobson, 83, Great 
George-street, Westminster; Southern Punjab, Messrs. Barry and 
Leslie, 7, The Sanctuary, Westminster. 
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the Royal College of Science. Annual general meeting. Address by the 
President-elect, Professor Perry, F.R.S. 

LIVERPOOL ENGINEERING Socrety.—Wednesday, February 7th, at 8 p.m., 
at the Royal Institution, Colquitt-street, Liverpool. Ordinary meeting. 
Paper, ‘‘ The Progress made in the Application of the ‘ Parsons’ Turbine 
to Marine Propulsion,” by Mr. R. J. Walker, M.I.N.A. 

Tue InstITUTION oF ELectricaL EncrngEers.—Thursday, February 8th, 
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Works of the North London Railway,” by R. H. Mackie, Stud. Inst. C.E. 

Society or Arts.—Monday, February 5th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘‘ Modern Warships,” by Sir 
William White, K.C.B., F.R.S. Tuesday, February 6th, at 4.30 p.m. 
Colonial Section. ‘‘ Imperial Immigration,” by Octavius Charles Beale, 
President of the Federal Council of the Chambers of Manufactures of 
Australia. Wednesday, February 7th, at 8 p.m. Ordinary meeting. 
Paper, ‘‘ Progress in Electric Lighting,” by Leon Gaster, A.M.I.E.E. 

Royat Institution oF Great Britarn.—Friday, February 9th, at 
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and Observations,” by Mr. Hugh Frank Newall, M.A. Afternoon lectures: 
Tuesday, February 6th, at 5p.m. (I.) ‘‘On Food and Nutrition,,” by 
Professor William Stirling, M.D., LL.D., D.Sc., Fullerian Professor of 
Physiology, R.I. Thursday, February 8th, at 5p.m. (II.) “The Signi- 
ficance of the Future in the Theory of Evolution,” by Mr. Benjamin 
Kidd. Saturday, February 10th, at 3 p.m. (II.) ‘‘ Advances in Micro- 
scopy,” by Mr. John Gordon, M.R.I. 
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International Iron and Steel Exports. 


THE general improvement in the export position 
of the iron and steel trades of the principal pro- 
ducing countries in the world is reflected in the 
official returns which are now available for the past 
year, Since the question was last raised in these 
columns, on February 3rd, 1905, the international 
situation has undergone an extraordinary change, 
which would scarcely have been deemed possible at 
that time. As pointed out on that occasion, the 
international position, as demonstrated by the 
official statistics for 1904, was represented by a 
remarkable expansion in the export trade of the 
United States as contrasted with the considerable 
decline in the tonnage of iron and steel sent out of 
the United Kingdom, Germany, and Belgium. It 
was shown that whereas the export trade of 
Germany had declined by 711,000 tons in 1904, as 
compared with the preceding year, that of the 
| United Kingdom by 298,000 tons, and that of 
| Belgium by 35,000 tons, the exports of the United 











States advanced by over 717,000 tons in the first 
ten months of 1904, being an increase of greater 
extent than the enormous shrinkage experienced 
by Germany alone for the whole year. We ventured 
to suggest, in commenting upon these results, that 
the only hindrance to further general expansion on 
the part of the American works lay in the possi- 
bility that the improving inland consumption might 
absorb the entire output of iron and steel, although 
this was regarded as questionable. The latter 
theory has been borne out by subsequent events as, 
notwithstanding the large and exceptional demand 
for iron and steel in the inland markets, the American 
exporters, whether representative of the Steel 
Corporation or of other companies, held tenaciously 
to the export trade during 1905, although the total 
tonnage will be considerably less than in the pre- 
ceding year. But the slight removal of American 
pressure in the export markets and the general 
improvement in the international demand have pro- 
duced effects which are veritably wonderful in regard 
to the foreign trade of the United Kingdom, 
Germany, Belgium, and France. 

The general satisfaction of British exporters of 
iron and steel, resulting from the more satisfac- 
tory state of the export trade in 1905, will, we fear, 
be somewhat modified by the information which we 
are able to give as aresult of the examination of 
the figures issued by the German Statistical Bureau 
on Saturday last, that their Teutonic rivals have 
beaten them both quantitatively and relatively. 
Notwithstanding the great strike of coal miners in 
the early part of last year, the loss of 4,000,000 
tons in the production of coal, and the decline in 
the manufacture of coke for the time being, the 
Germans were able to produce over 883,000 tons of 
pig iron in 1905 in excess of the previous year. A 
very large portion of this additional quantity has 
been absorbed inland, while the export market has 
received the remainder. Taken ~* _.uner, how- 
ever, the exports of iron and .rom Germany in 
1905 amounted to 3,349,000 tons in round figures 
as compared with 2,770,000 tons in the preceding 
year, being an increase of 579,000 tons ; and as the 
imports of all classes of iron and steel have declined 
by 22,000 tons, the German gain for 1905 exceeds 
the figures for 1904 by over 600,000 tons. If the 
figures for the United Kingdom are now taken 
into consideration, we find exports totalling 
3,859,000 tons as contrasted with 3,426,000 tons 
in 1904, being an advance of 433,000 tons. But 
as the British imports increased from 1,311,000 
tons in 1904 to 1,364,000 tons last year—that is 
to say, by 53,000 tons—the actual excess over 1904 
is merely 380,000 tons. The next to claim atten- 
tion is the United States, which exported 864,000 
tons in the first eleven months of 1905 as against 
1,045,000 tons in the equivalent period of 1904, 
being a reduction of 181,000 tons. As the imports 
in the same period increased by 117,000 tons, it 
follows that on the balance of trade that country is 
298,000 tons to the bad. Enterprising little Belgium, 
which is the last to be mentioned, stands forth with 
exports amounting to 1,061,000 tons last year as 
contrasted with 912,000 tons in 1904. This implies 
an advance of 149,000 tons, but as the imports 
increased by 169,000 tons, it would apparently show 
that Belgium is 20,000 tons on the wrong side of 
the account. 

The wonderful change in the international 
situation, from the standpoint of the volume of the 
exports, will be found to be emphasised if the pro- 
blem is considered on the basis of the rate of relative 
progress for the past year. For instance, Germany 
shows an increase in the exports of nearly 21 per 
cent. over 1904, Belgium ranks second with 16 per 
cent., the United Kingdom occupies the third 
position with an advance of nearly 13 per cent.; 
and France exhibits an augmentation of 37,000 
tons in the first eleven months; but the exports 
from the United States, as already mentioned, fell 
off in the eleven months by 181,000 tons. But the 
position of the United Kingdom is much less 
favourable than that of most of its principal com- 
petitors. The additional imports into the United 
States last year were represented by purchases 
of pig iron for working up into manufactures ; 
the whole of the increased imports into Belgium 
in 1905 was composed of pig and scrap iron, 
and a very large portion of the total imports 
into Germany was formed of pig and scrap 
iron. Of course, variations in general have to 
be allowed for, but these statements represent 
the facts of the case in regard to imports of 
raw materials. But when the United Kingdom is 
taken into consideration, it is found that, after 
allowing for imports of pig iron and semi-finished 
steel, there still remains a very considerable tonnage 
of finished manufactures which ought to be turned 
out in this country; it should not be necessary to 
import them. The considerable fluctuations which 
take place in the iron and steel trade, perhaps, 
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render it essential for us not to pay too much 
attention to any. one year in particular; and it 
must be remembered that exports are only a very 
partial index of the state of prosperity; but the 
facts set forth tend to show that even when the 
United States producers slightly relax their hold 
upon external markets, the astonishing recuperative 
power of the Germans allows them to step in and 
secure the larger proportion of any increased turn- 
over in the markets of the world. 


Cruisers of the Future. 


Commander Hovgaard, late of the Royal Danish 
Navy, and now the leading authority in the United 
States on practical warship construction, recently 
read a paper tothe Society of Naval Architects and 
Marine Engineers of New York, which, without 
exaggeration, may be described as twice as 
illuminating as anything before put forward. The 
paper deals with the cruiser of the future, and 
gives remarkable support to that system of con- 
struction upon which the British Admiralty has 
lately embarked. Put briefly, Commander Hovy- 


gaard’s contention is that to protect trade the | 


enemy must first be driven off the sea, and that this, 
rather than the direct protection of commerce, must 
be the first aim of any first-rank naval Power. It 
is, of course, the theory of the British Admiralty. 
Commander Hovgaard was, we believe, the first 
disciple of what, for want of a better term, is 
now known as the Cuniberti battleship. When all 
the world laughed at Colonel Cuniberti’s conception 
of a fast vessel carrying nothing but the most 
powerful guns, Commander Hovgaard did not laugh, 
but took the subject au seriewr, and time has now 
shown him to have been aright. This gives added 
weight to his prophecies as to the cruiser of the 
future. 

The battleship-cruiser, as the Commander 
describes his conception, is substantially a Dread- 
nought. If the normal battleship is of 18,000 tons, 
he argues, the battleship-cruiser should be of about 
20,000 tons, of the same general power, but con- 
siderably faster. In effect, it becomes the Queen 
of the chess-board, the battleship proper being 
secondary in that it is a slower variety, cheaper, 
and so more easily constructed in numbers. Of 
Minotaurs and ships of that sort he will have 
none; the ideal craft will sacrifice nothing for 
speed, but have everything, with speed in addition. 
In a word, he says, the tactical value of speed is 
known; let us put the power behind it where we 
can afford it, and where we must economise let us 
do so in speed, instead of, as now, doing it in 
power. His ideal vessel for the present day is of 
about 20,000 tons, 21-knot speed, immense coal 
capacity, and armed with four 12in. and eight 
10in. guns. She is to be the highest class ship 
of the Navy. The ordinary battleship will be 
the same thing of 18,000 tons and 18-knot speed. 
All secondary craft disappear in his programme, 


the next vessel being the Scout, but a far finer | 


Scout than any we know of. Commander Hevgaard’s 
Scout is 500ft. long, so as not to lose speed in the 
ocean rollers, and her prime quality is ability to run 
from the battleship-cruisers, and to keep up that 
running, and not, like the Novik, come to grief 
because her coal supply gives out. She is an en- 
larged Birmingham, with a thin belt, 4in. guns, and 
25 knot speed. Thirdly, and below this, he evolves 
a 3000-ton “safety cruiser,” intended to follow 
battle fleets, act as look-outs, and so forth. These 
are to be 20-knot ships only, armed with four din. 
guns in turrets and six 14-pounders. Like the 
Scouts, they are to have a thin belt to enable them 
to fight Scouts if need be. Faced by anything else 
they would fall behind the battle fleet. These four 
types constitute the Navy of the future as seen by 
Commander Hovgaard, the navy chiefly in view 
being that of the United States. 

The author is very insistent that a number of 
small cruisers acting together do not become the 
equivalent of a large cruiser. He might have added 
that both in manceuvres and real war lesser 
cruisers are apt to hunt together, thus showing 
their own sense of impotence if caught alone, and a 
general feeling that they are not strong enough. 
All this the author implies in his argument for the 
battleship cruiser, which, in his view, as we follow 
it, is useless unless able to tackle anything. ‘The 
first-class armoured cruiser, as it is to-day, although 
a vast improvement on what it was only a few 
years ago, is still only partly suited for the duties 
which it may be called upon to perform, and cannot 
therefore be considered a fully satisfactory type.” 
Undoubtedly this is logical. A Black Prince, 
splendidly armed though she be, cannot operate in 
waters where a King Edward or Lord Nelson is to 
be found. Run she certainly can, but a running | 
cruiser is a useless cruiser. 


ships do their own scouting, what value has a' 


If—as has happened , 
before now in Mediterranean manceuyres—hattle- | 





screen of armoured cruisers, be they Black. Princes 


or be they Minotaurs? Before Lord Nelsons they 
must run or sink,and then of what value the screen? 
A fleet of Dreadnoughts, screening a fleet of slower 
Dreadnoughts, would be quite another matter—only 
Dreadnoughts could pierce it. 

Only the best possible warship can really perform 
cruiser duties. Small compromises are cheaper, 
but their effectiveness can hardly be shown. There 
is bué:one answer to ‘‘ What can they do if battle- 
ships scout?” and that answer is ‘ Run for it.” 
Running for it can be better performed by lighter 
and swifter craft never designed to try and fight 
anything save vessels of their own kind. To spend 
the best part of a million pounds upon a vessel 
primarily designed to run away is not a truly 
economical procedure. It is far truer economy to 
spend a million and a-half upon a ship that has no 
need to run, and no superior force to fear. This, 
of course, is gradually dawning upon all naval autho- 
rities, but it has been left to Commander Hovgaard 
to first put the idea into words. 


Steel Tests. 


THE paper contributed by Captain Sankey on 
“Tmpact Tests,’ and published in our columns 
last week, deserves to be studied with great care. 
It is a temperate, weighty, and lucid statement of 
facts. Captain Sankey has a nice sense of propor- 
tion, and he in no way advocates one system of 
testing as all-sufficient. On the contrary, he points 
out very clearly that the tests used should have a 
close relation to the nature of the stresses to which 
the metal when worked into a structure, will be 
subjected. By all means let us retain the tensile test 
for static stresses, while employing impact when 
dynamic stresses, shocks, or rapid alterations of 
stress have to be dealt with. This is common sense. 
His results, however, point to strange anomalies 
and excite perplexities. It is to be hoped that 
time will dispose of them; but the world has used 
steel as a structural material for many years, and 
we seem to be as far as ever from understanding it. 
Indeed, those who have followed the various papers, 
discussions, and controversies concerning steel, 
which have been much in evidence during the last 
year or so, are beginning to wonder how it is that 
steel is used at all. It seems to be nothing if not 
treacherous. Reliance has been placed for years on 
tension and bending tests; but, as Captain Sankey 
among others points out, such tests are of doubtful 
value except for a working stress similar to that of 
the test. It does not, in other words, follow that 
because a given sample of steel will withstand a 
stress of 30 tons on the square inch with an elonga- 
tion of 20 per cent. while it can be bent cold on 
itself, itis really fit to carry varying stresses or 
endure anything in the nature of impact, however 
good it may be for a roof principal. Examples of 
uncertainties are plentiful. Take, for instance, the 
statement recently made at the Institution of 


Mechanical Engineers, to the effect that nickel, so | 
far from always toughening and strengthening steel in | 
the way commonly supposed, may introduce nodes | 


or planes of exceeding brittleness. Constructional 
engineers do not know where they are; and no one 
could blame them if they rejected steel altogether 
in favour of some other material—if only it could 
be had—ostensibly inferior but really more trust- 
worthy. 

There is however, something of the Jackdaw of 
Rheims about the matter. In spite of the denuncia- 
tions of the steel-testing expert, no one seems to be 
one penny the worse. Steel that ought to break will 
not break. All over the world steel is doing its 
duty in bridges and ships, and boilers and rails, 
and machinery of every kind. If steel is really 
treacherous, how does it come to pass that we 
hear of so few failures? We have now and then a 
disaster like that on board H.M.S. Bullfinch. But 
it was not the material which was in fault, but the 
design of the connecting-rod. It seems to be im- 
possible to reconcile the alarms and excursions of 
the testing-house with the results of every-day 
practice. Steel appears to be a most extraordinary 
material. Not only is it next to impossible to 
secure homogeneity, but it is never the same for a 
year together. We presume this is due to the com- 
plication of its anatomy. We have ferrite, marten- 
site, and a dozen other “ites,” each apparently 
ready to change into something else at a moment’s 
notice. The more carefully. steel is studied the 
more dreadful does it appear to be. A bar of it is 
no better than a rope of sand with the grains held 
together in a way which no one understands, and 
admitting of being shaken apart at a moment’s 
notice. 

Are we to say that the importance of the dis- 
coveries which have been made has been ex- 
aggerated? Have they effected any radical changes 
in the manufacture of steel? Are constructive engi- 
neers justified, or not, in going on as they have 


done, still regarding the old-fashioned tests ag 
sufficient ? The questions we ask are quite im. 
portant, and ought to be answered with authority, 
It may be that a girder will break when’a train jg 
passing over it. Many people will be killed; ang 
then it will be shown that the steel had not heen 
submitted to impact tests. If it had been it would 
have been condemned. On the other hand, how, jt 
may well be asked, is the engineer to protect him. 
self? Let us consider some of the figures given by 
Captain Sankey in tabular form on page 85, and 
ask ourselves what, not the results of the tes’s, 
but the difference in the results, means for tle 
engineer and the steel maker? Will it be possible 
in the near future so to draw a specification that no 
injustice will be done to anyone, when we find that, 
tested by impact, the same small plate is in some 
places brittle and in others tough ? 

How is the steel maker to proceed? What is he 
to do in the future that he has not done in the 
past? The situation is peculiar. We have, on the 
one hand, a number of able men, specialists, who 
have devoted a lifetime to the study of iron and its 
alloys, making statements which are, on the face of 
them, extremely alarming, and, on the other hand, 
every one going on just as though there was nothing 
whatever to fear. In a few words, none of the 
dreadful things happen that ought to happen if 
steel is treacherous. It seems to be impossible to 
resist the conclusion that the phenomena of steel 
manifested in the test house do not appear in 
practice. Take, for example, impact test. Is it not 
certain that structural steel is very seldom subjected 
to impact? We are aware that a close analogy has 
been said to exist between impact and rapidly alter- 
nating tension and compression stresses. But steel 
|under impact never stands much in the testing 
| house, while the piston-rods of high-speed engines 
will endure millions of alternating stresses before 
they break. 

We would not have it supposed for a moment 

that we undervalue the work done by such 
men as Arnold and Stead, and Fremont and 
Sankey, to name but a few out of several; but 
it is reassuring in no small degree to find that, so 
far as practice is concerned, the heterogeneovs 
mixture which common folk call steel is sufficiently 
trustworthy. A bit of steel from an axle will not 
stand the impact test, but the whole axle will run 
millions of milesand be still good, simply, we suppose, 
because it is never treated on a railway as it is in a 
test house. Experiments have shown that certain 
alloys are very weak when heated ; but the fact is 
of no significance, because in the arts the alloy is 
| never raised to that temperature. In truth, it appears 
| that there is sometimes too much generalising about 
| test-house data. It is but common justice to the 
leading authorities to say that they are not the 
sinners in this respect. Some people love a sensa- 
tion, and they cannot resist the temptation to put 
| constructions on facts which they will not bear. 





Apprentices. 


Ar the meeting of the Association of Technical 
| Institutes last week especial emphasis was laid on 
/a paper by Professor Ripper dealing with the 
training of engineering apprentices, and an attempt 
was made to provide a notable discussion. Let us 
say, without equivocation, that the attempt was a 
failure. The paper is excellent, as our readers will 
have an opportunity of judging. It approaches the 
subject in quite the right way, and brims over with 
common sense; but the discussion, if we except 
some very just critical observations by Mr. Siemens, 
| became merely a description of different methods of 
combining practical and theoretical teaching, and 
there was far too much of the schoolmaster in it. 
Possibly, in view of the fact that the employers 
present could be numbered on the fingers of one 
hand, whilst the bulk of the audience was made 
up of professors and teachers, the result was 
inevitable. However that may be, the apprentice- 
ship question has been advanced but little by the 
debate, and in certain respects it is erying out for 
attention. More than enough time has been devoted 
already to the case of the boy who has some money 
to spend on his education, and who looks towards 
the attainment of positions of responsibility. But 
the case of the trade-lad, to use a convenient term 
current in the arsenals, has not been sufficiently 
considered. The old form of apprenticeship has 
fallen into desuetude, and nothing has taken its 
place. Boys now work as workmen, not as learners, 
and are frequently in active competition with their 
elders. Moreover, they are allowed, and even en- 
couraged, to gain the mastery of a single simple opera- 
tion, the handling of a machine with which it is im- 
possible to go wrong, and in the use of which only 
increased manual dexterity is rewarded. That 1s 
bad for.the boys, and it is thoroughly inconsistent 
with the progress of general education. It results in 
the production of youths and men with stunted and 
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limited intellects—the very thing which the manager 
most dreads. The employer rarely asks for tech- 
nical education, but he does—we speak of the more 
snlightened—regret that the general average intelli- 
yence is SO low that many workmen, even of the 
best, are unable to express any ideas that may be in 
them in reasonably good English. This will never 
be corrected till the working of boys at a profit is 
in some way controlled or regulated. Fortunately 
the fact has been recognised by several large firms, 
who provide superintendents to watch over the 
progress of the trade lads, and see that they do 
not become degraded to automata. We should 
deprecate any legislation dealing with the matter— 
the employer is already sufficiently hampered—but 
we may appeal to his own common sense to check, 
as far as in him lies, the bad effect which the decline 
of the apprenticeship system has brought about. 








Foreign Labour. 


A question of material interest to the British 
workman was raised by Sir Thomas Brooke-Hitching 
at the meeting of the London County Council on 
Tuesday last. The Highways Committee had 
recommended that a contract for the construction 
of tramways between Camberwell-green and Lord- 
ship-lane should be placed with certain contractors, 
and the Chairman of the Committee was asked to 
give the assurance that the whole of the work would 
be executed by British workmen. This he refused 
to do, replying that they were “working under Free 
Trade principles.” The meaning of the statement 
is not perfectly plain, but if we are to understand 
that no consideration is to be paid by a great Muni- 
cipal Council to the state of the home labour 
market under any circumstances, we have an appeal 
against Free Trade about which there should be no 
difference of opinion. The case, moreover, is 
aggravated by the fact that where the cost of British 
material is greater than that of foreign material the 
difference is due to the work of the County Council 
itself in its stringent regulation of labour and the 
excessive rates which its extravagance has caused. 
The position may be expressed in a few words. To 
protect the workman the Council insists on certain 
regulations as to wages and hours of labour, and to 
assist him it provides cheap trams, boats, schools, 
baths, &e. The rates and the cost of production 
are thereby driven up till the price of British goods 
exceeds that of foreign goods, for the foreigner is 
free from the aggravating restriction under which the 
English employer has to work. Then the order is 
placed with a contractor who, being free to purchase 
his material where he likes, gets it in the foreign and 
cheaper market, and the British workman kicks his 
heels and demands work as a prescriptive right. If 
he but knew it, the most fitting motto he could find 
for his banners would be “Save me from my 
friends !” 








LITERATURE. 





The Minutes of the Proceedings of the Institution of Civil 
Engineers. Volumes clix., clx., clxi., and clxii. Edited by 
Dr. Tudsberry. London; Published by the Institution. 

Tut “Proceedings of- the Institution of Civil 

Engineers” are, as our readers are aware, an official 

report of the transactions of that Institution, and 

the contents of these four volumes is eloquent evidence 
of the enormous amount of work which has been 
carried on during the past twelve months. Each 
successive year sees the expansion of the influence, 
and of the work undertaken by the Institution, which 
inust be a source of gratification to those upon whom the 
arduous duties of management and organisation are 
centred. Turning to the report of the annual general 
meeting, we find that the membership roll shows a con- 
siderable increase, compared with the previous year. 

This will be seen from the following figures. On March 

8lst, 1904, there were 7633 members of all classes, 

whereas on the corresponding date of 1905 this number 
had increased to 7863, being an increase of 230. Baron 

Strathcona and Mount Royal is the only gentleman to be 

elected an honorary member of the Institution during the 

session. His lordship has well earned the honour 
bestowed upon him, even if we only consider one of the 
unportant engineering schemes which has depended so 
much on his influence and exertion, namely, the Canadian 

Pacific Railway. The president for the session was Sir 

Guildford Molesworth, K.C.I.E. 

_ The more important work carried out during the year 

includes an inquiry into the question of establishing a 

standard of efficiency for internal combustion engines. 

There has been a considerable diversity of opinion on this 

subject, and the news that the matter is likely to be 

definitely settled is very welcome. We have already 
referred to the work of the Engineering Standards Com- 
mittee in our issue of Jan. 12th last, in which this Insti- 
tution plays a most important part. The Committee 
appointed to inquire into the education and training of 
engineers has held many meetings, and the progress of 
the work, which it will be readily understood must neces- 
sarily be slow, is said to be advancing favourably. 

_In the autumn of 1904 an official visit was paid to the 

Canadian and American Societies of Civil. Engineers, 

Which not only proved of considerable interest to the 
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members who took part in it, but also a means of cement- 
ing the friendly relations that have always existed 
between this Institution and the two societies across the 
Atlantic. Turning to the sessional business, we find that 
even more energy has been displayed than in previous 
sessions, if possible. The papers do not appear to be 
quite so interesting as those submitted during 1903-04; 
but, nevertheless, many of them dealt with subjects of 
great importance. No fewer than fifteen papers were 
read. The first of these dealt with “Coast Erosion,” and 
was written by Alfred Edward Carey, M.Inst.C.E. The 
main purport of the paper appears to be to advocate the 
creation of a central body which would be vested with the 
control of foreshore protection for the entire coast line 
of thiscountry. It is suggested that this body should be 
known as the “Coast Commission.” The coast of 
England and Wales would be divided into the following 
six districts, each of which would be under the jurisdiction 
of a district engineer or warden appointed by the central 
authority. (1) Berwick-on-Tweed to the north shore of 
the Humber. (2) South shore of the Humber to the 
Essex shore of the Thames. (3) The Kent shore of the 
Thames to Poole Harbour. (4) Poole Harbour to the 
Severn. (5) The Welsh Coast. (6) The Dee to the Scottish 
border. After stating the advantages to be derived by 
the adoption of the single authority, the author gives a 
brief description of the coast line, specially dealing with 
the principal tracts of erosion. At the same meeting a 
paper was submitted by Mr. Ernest R. Mathews on “ The 
Erosion of the Holderness Coast of Yorkshire.” The 
author commences by giving a lengthened description of 
the effects of the erosion. He has estimated that no less 
than 1,904,000 tons of material are annually washed away 
from the coast, and that 3052 million tons of cliff, have 
been swallowed up during the last hundred years. The 
sea defences at Bridlington Quay, Hornsea, and Withernsea 
are then described at some length and in detail. In con- 
clusion, the author makes a few remarks on the cost of 
protecting the Holderness coast, and appeals to the 
Government to realise that the encroachment of the 
sea is a matter of national concern. 

The next paper dealt with the “ Distribution of Elec- 
trical energy,” and was written by Mr. John F. C. Snell. 
After a brief historical review of the subject the different 
systems of distribution are discussed. Speaking of the 
single-phase current, about which so much has recently 
been heard, the author considers “ that the physical con- 
ditions of single-phase currents are such as to give no 
hope of the invention of as successful a motor as motors 
supplied with three-phase current. The old analogy 
suggested by Professor Silvanus Thompson, of the single- 
crank and three-crank reciprocating engines, still holds 
good.” Another section of the paper is devoted to 
accumulators. Although it is admitted that these are not 
essential, they are, nevertheless, highly recommended for 
use in sub-stations. The advantages to be derived from 
their use, include the improvement of the load factor, and 
consequent reduction of generating plant for a given out- 
put, increased steadiness of pressure, greater reliability of 
supply, ability to supply on Sundays, and during very light 
loads, without the necessity of running steam plant and the 
saving of copper in feeders when used in conjunction with 
sub-stations. The disadvantages given include :—Large 
capital cost, short life, and inefficiency. These are then 
dealt with. Among other points of interest referred to by 
the author may be mentioned “ Pressure,” “ Low-tension 
Distribution,” “ Tramways,” “ Sub-stations,” and “ High- 
tension Transmission.” Some interesting remarks are 
made with regard to the last topic. 

Mr. Arthur Wood-Hill and Mr. Edward Davy Pain, 
B.A., submitted a paper on “ The Construction of a Con- 
crete Railway Viaduct.” The viaduct is on the London 
and South-Western Railway, near Lyme Regis, on the 
coast of Dorsetshire. It consists of ten elliptical arches 
of 50ft. span and total length of 600ft., the width over 
the spandrils being 16ft., and the maximum height to 
rail level 92ft., with a falling gradient of 1 in 80 towards 
Lyme Regis. The viaduct is built entirely of concrete. 
The method of construction is fully described in the 
paper, which is, of course, illustrated. An address de- 
livered by Sir William White on the recent “ Visit to the 
United States and Canada” of the members of the Insti- 
tution, giving an interesting account of the visit, is also 
printed in the “ Proceedings.” This was followed at the 
next meeting by a description of “The River Hooghly,” 
by Mi. Leveson Francis Vernon Harcourt. The paper 
is a really comprehensive report, and a record of the 
history of this largeriver. It further deals with what the 
author considers would be great improvements were the 
work he suggests carried out. “ Notes on the Working of 
the Shone System of Sewerage at Karachi”’ is the title 
of the paper submitted by Mr. James F. Brunton. 
A description of these works has already appeared in 
a paper read at the Institution in 1899 by Mr. James 
Strachan. The author does not go into the details of the 
scheme, but only states that the area sewered is about 
175 acres, and that the population served is estimated at 
30,000. The author was appointed engineer to the 
Karachi Municipality in 1897, and from the first the 
health officer complained of the serious nuisance caused 
by overtiow from the manholes in the gravitation sewers. 
Experiments, with a view to determining the cause, were 
undertaken, and the details of the trials and the results 
obtained therefrom form the substance of the paper. 
These notes are followed by a paper on the “ Sewerage of 
Douglas, Isle of Man,” submitted by Mr. Stevenson and 
Mr. E. K. Burstall. A description of new works carried 
out by the authors is given, together with a history of the 
sewerage of Douglas. 

An interesting paper on “Floating Docks,” by Lyonel 
Edwin Clark, is given in Volume III. of the “ Pro- 
ceedings.” The different types are briefly outlined. 
Various points that have to be taken into account 
when calculating the strength of the docks are con- 
sidered. Calculations for strength and_ stability, and 
the design and _ construction, all come in __ for 
attention. Finally, the author discusses the capabilities 
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of floating docks and their advantages, as compared with 
graving docks, and the cost of working is referred to. 
The construction of the “ Alfreton Second Tunnel,” on 
the Midland Railway Company’s system, is described in 
the next paper by Mr. Ernest French. “Surface Con- 
densing Plants and the Value of the Vacuum Produced” 
is the subject chosen by Mr. Richard W. Allen. It has 
been dealt with very fully by the author, who has written 
an interesting and instructive article on a subject he 
knows much about. The next paper, by the Right 
Hon. Lord Brassey—Associate of the Institution—on 
“Shipbuilding in the Navy,” is full of interest. Lord 
Brassey advocates the construction of smaller first-class 
battleships than those of 15,000 tons, and also the 
building of larger destroyers. His views are clearly 
stated in a letter he sent to Sir William White, 
regretting his absence from the adjourned meeting. 
“T remain convinced,” says his lordship, “that some 
ships should be included in future shipbuilding pro- 
grammes not of the largest dimensions. I would reduce 
the dimensions by distributing guns into more ships. I 
look to the extreme vulnerability below the belt of the 
largest ships, and to the nature of ships suitable for 
service in narrow waters.” The paper is very concise, 
and read in conjunction with the excellent discussion 
in which many eminent authorities on the subject 
took part, a most interesting, and at the same time most 
instructive, article on what we might call “ Naval Policy” 
is obtained. In the next paper, Mr. Charles 8. R. Palmer 
describes the works undertaken for the water supply of 
Coolgardie. The size of the undertaking can be gauged 
from the few following facts :—A daily supply of 5,600,000 
gallons has been provided for. The supply is obtained 
from an artificial reservoir with a capacity of 4,600,000 
gallons. The water is pumped from here, through a steel 
conduit 30in. in diameter, by a series of eight pumping 
installations, to the main distributing reservoir at 
Bulla Bulling, 308 miles from the main storage reser- 
voir, and 1290ft. above the lowest outlet level of the 
latter. From here the water is supplied to Coolgardie— 
a distance of 21 miles, by gravity, and thence to 
the Kalgoorlie reservoir, another 23} miles, the total 
length of the conduit being 351} miles. The author gives 
a full description of the scheme, which cost no less than 
£2,660,000. And now we come to the last paper, “The 
Strengthening and Maintenance of Early Iron Bridges,” 
by Mr. William Marriott. This subject has for the past 
few years been attracting considerable attention. The 
greater stresses to which bridges are bemg subjected 
were not taken into account by engineers designing struc- 
tures during the middle of the last century. It has, 
therefore, been necessary to strengthen many of these 
structures, and in this paper the author describes how 
this has been accomplished on the bridge at West Lynn 
over the river Ouse, near King’s Lynn, and the Potter 
Heigham bridge over the river Thurne, near Yarmouth. 
The fourth volume also contains the preliminary report of 
the Committee appointcu to inquire into the efficiency of 
internal combustion engines. The James Forrest lecture 
delivered during the session by Colonel Crompton on the 
“ Unsolved Problems in Electrical Engineering ” is printed 
in this volume also. Numerous “ Other Selected Papers ” 
which are included in the “ Proceedings,” although of con- 
siderable interest and scientific value, have not been 
dealt with here, owing to the limited space at our dis- 
posal. None the less they are well worth reviewing. 
We can, however, only draw our readers’ attention to 
them, and warn them not to leave them unread just 
because they have not been honoured with a public 
hearing and an open discussion upon their merits or 
demerits. 





SHORT NOTICES. 


Marine Boilers. By L. E. Bertin and L. S. Robertson. 
London: John Murray. 1906.—A second edition of Bertin 
and Robertson’s fine book on the marine boiler has just been 
published by Mr. Murray. Our only wonder is that a second 
edition was not issued long since. It is, no doubt, the most 
complete work of its kind in the English language. Of course, 
it does not cover the whole ground, but most of the imforma- 
tion that it is fair to expect to find in a book is contained in 
its pages. It will be remembered that M. L.E. Bertin was 
Chief Constructor to the French Navy for several years. Mr. 
Robertson has done more than give us an admirable transla- 
tion of the book from the original French, he has brought his 
own knowledge to bear with advantage. The newest feature 
in this second edition, besides a preface by Sir W. H. White, 
is a chapter, well illustrated, of 53 pages on liquid fuel, by 
Engineer-Lieut. H. C. Anstey, R.N. This has been written with 
impartiality and a competent knowledge of the subject. Many 
of our readers have no doubt seen several of the boilers 
described in detail in this book during the recent visit of the 
French fleet to Portsmouth. The original edition was, we 
know, exhausted long since, and the new issue will supply a 
want. 

The Encyclopedia of Practical Engineering and Allied 
Trades. By Joseph G. Horner, A.M.I.C.E. Vols. i. and ii. 
London: Virtue and Co., 7, City Garden-row, City-road. 
Price 7s. 6d. each.—We have received the first two volumes 
of this new ‘‘ Encyclopedia of Practical Engineering,’’ which 
is being produced in quarterly parts. The subject matter will 
embrace the whole of the civil and mechanical branches of 
engineering. The first two volumes give much useful infor- 
mation in a clear and concise form; at the same time the 
definitions of the various terms are not too popular, but are 
given in correct engineering language. The numerous illus- 
trations which have been included are well done, and are of 
a good size. In the preface the author says that the book is 
written for the men in the shops, and there is no doubt that 
for them, and many others, this encyclopedia will prove to 
be of service and value. 

Elementary Descriptive Geometry. By C. H. McLeod. 
London: Chapman and Hall, Limited. Price 6s. 6d.— 
This is an elementary text-book, intended for students 
desirous of entering for an engineering course. The solutions 
to the problems are interpreted in clear manner, and the 
accompanying illustrations are neat. A sufficient number 
of examples is given for the purpose for which the book is 
written, : 
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HIGH PRESSURE INJECTOR. 


THE injectors now manufactured by Messrs. Davies and 
Metcalfe, which have been lately fitted to the new ‘* Atlantic ”’ 
type locomotives for the London, Brighton and South Coast 
Railway Company, whilst generally resembling those of older 
type, possess certain novel features which render them more 
certain in action and also automatic in starting. The prin- 
cipal novelty consists in the flap nozzle or hinged combining 
cone. This is split longitudinally and the two parts hinged 
together, so that on starting a very free passage for steam is 
obtained, which closes on the producton of a vacuum, the 
nozzle then becoming of the ordinary type. The exhaust 
injectors are further assisted in their action by a central auxil- 
iary live steam nozzle of 2 mm. bore, which creates a vacuum 
in the exhaust steam cone and so induces a freer flow of 
exhaust steam. 

To provide for working against pressures from 80 1b. to 300 Ib. 


per square inch two injectors are used—the first operated by | 


exhaust steam and supplying hot water to a second live steam 
injector of similar construction, but fitted with an overflow 
valve which remains open till steady working is obtained, 
when the pressure in the delivery acting under the small 


piston of the valve raises the piston and closes the valve. | 


The general arrangement of the apparatus as applied to loco- 
motives is shown in the accompanying illustration. The 


are interchangeable, and the combining cones can readily be 
withdrawn for examination. In use on locomotives where 
the exhaust steam supply is taken from the blast pipe it has 


been found that the exhaust injector raises the feed water to | 


a pressure of about 70 lb. per square inch and a temperature 
of about 180 deg. Fah., and that the live steam injector then 
raises the pressure up to that of the boiler and the tempera- 
ture to about 280 deg. Fah. 


The economy resulting from the use of this compound sys- | 


tem is due to the fact that the feed water is heated about 130 
deg. Fah. from the waste heat in the blast pipe, and the 
further, and perhaps more important, advantage is obtained of 
forcing water into the boiler at a temperature more nearly 
that of the boiler itself, with consequent reduction of strain 
due to mequalities of temperature. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


WATCH-KEEPING IN THE NAVY. 
Str,—The matter of these letters being as above, it may not be 
pertinent to introduce the subject of mathematical training, as no 


one will advocate that high knowledge of mathematics is in any | 


way necessary to fit one for keeping rubbing surfaces cool, the 


water level in the boilers steady, and the furnace bars from fusing, | 
when the engines are working with full link, all throttles wide | 


open, and all the draught plates off ; but it has generally been 
advocated that some such training during youth is advisable by 
way of being a brain expander. 
engineers and shipbuilders has engaged and is engaging attention, 
and all the schemes evolved by men of technical knowledge point 
to what is known as the ‘‘ sandwich system.” 
it is only just to state, was initiated by the Admiralty early in the 
last century, seems te be the best. There are modifications, but, 


generally, the many training centres of technical education comply | 


with its trend, excepting the new Admiralty policy. For it would 
appear that in mathematics the average naval officer of the future, 
including the engineer, will be of about ‘‘simple and quadratic 
equation” calibre, with elementary plane and ‘spherical trigo- 
nometry, elementary geometry, and scuffle 


All this is self-evident, youthful brains and time being considered. 
teverting to shipbuilding, we have had recently a contrast. On 


the north side of the Thames a technical college opened for youths | 


who are engaged in actual productive operations, shipbuilding and 
engineering, the theoretical—so-called—part to be given at the 
newly-opened institution ; and the proposal that on the south side 


of the Thames the college at Greenwich shall also be used for | 
| riflemen, painters, and all the other duties which make the efficient 


training naval architects, but on a new and more costly plan. 


Briefly this proposal is to shut the Keyham avenue, not to sub- | 
| oiling auxiliary engines, and in charge of the engines of a steam- 


stitute an avenue from technical colleges, but to gather young men 


| the wowed of giving their sons a trade ; 


| ribbons has been resorted to, he getting his commission 


| neering establishments would 


| private. 
| pleasant picture would be given if it were known how that the 


Indeed, the subject of training of | 


This system, which, | 


| wanting. 


ient of elementary physics | 
to enable him to commence studying when he reaches manhood. | 


| with unknown aptitude, but with a certain mathematical training, 


enter them as naval architects, but of the learners or apprentice 
status, pay them something like £200 a year, the — part to 
be afterwards acquired. This system has been already tried and 


| found wanting. The bachelor of arts of a university, or other mathe- 


matician, has seldom in after life attained to high technical dis- 
tinction, the exception proving the rule. 

Now as to the engine-room artificer at present serving, our 
present engine-room artificers are a most valuable body of men ; 
many of them have very high technical attainments. Many of 
them entered the Navy under the idea that their progress towards 
the highest posts would be as if they entered the merchant service, 
their goal being the office of engineer-in-chief of a large steamship 
company, or, if reverting to shore life, becoming managers and 
sub-managers of works, as many of their fellow-apprentices might 
become. Consequently, their disappointment was very great when 
they found their ideal unattainable, found themselves in position 
on ship board no better than that of others whose parents lacked 
putting it brutally, 
found themselves in inferior positions to men who, if both reverted 
to shore life, would be their labourers.- Also found themselves in a 
very uncongenial atmosphere, not all the executive officers treating 
them with suavity, a state of affairs now happily ceasing. 

The very happy idea of introducing higher grades, of promotion 
to the rank of warrant and commissioned officer, of putting the 
rank of engineer captain and admiral within their grasp—and there 
is no doubt that some would well fill these positions—was a most 
excellent scheme ; indirectly, it would lead to life-long emulation 


whole of the parts of the injectors are made to gauges and | between them and the Keyham-trained officer, and what may be 


called the nobility of the engine-room was always willing to 
welcome such emulation, and to agree to rewarding merit of all 
grades. These men came from sources I have indicated and others, 
such as large locomotive factories ; they cost the country nothing 
for training, and are to be replaced by men who, at the least, will cost 
£1750 each before being fit for service. Not always has the engine- 
room artificer been obtainable. Even the man with the recruiting 
by some 
called ‘‘ blood money ”—for each recruit. At one time a party of 
officers was sent to scour the country for engine-room artificers, 
their efforts, costing at least £10 a day, resulting in the acquire- 


| ment of one candidate for engine-room artificer, but as he was only 


a brass finisher, he was unfit, and it was reckoned that at least £500 
was so wasted in this production. The reasons for scarcity of can- 
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boat—I doubt if admirals and others would feel safe in such 
steamboats—and then he ‘must obtain a certificate from the 
chief engineer of his ship as to his satisfactory knowledge of these 
duties.” This will enable him to become a leading stoker, and 
from leading stoker to mechanician, when he will be instructed in 
the use of fitters’ and turners’ tools, and that will fit him to become 
the engineer officer of the watch. A similar system has been 
tried in our own and other navies in times past with very much 
simpler machinery, giving a class known as ‘‘ shovel engineers,” 
which happily died out, it being foreseen that if the class did not 
die the machinery would. ‘ ? ; 
Apparently the policy contemplates having machinery which 
will be so simple that trained firemen may drive it ; but coupled 
with this some of the machinery will also, when at sea, be con- 
stantly under repair, hence the’ present engine-room artificers, 
‘who have served a long apprenticeship,” are to be replaced by 
publicly trained engine-room artificers who are to serve a much 
shorter apprenticeship, and these engine-room artificers are to be 
sea-going repairers, but with no apparent prospect of rising above 
the grade of workman nor of becoming commissioned officers, it 
being laid down that the mechanician is to become the head of the 


' engine-room, and that the future engine-room artificers will onl) 


didates were well known, and were summed by non-redression of | 


grievances ; and if the redression of some grievances under which 


| the engine-room artificers are at present labouring were only under- 


taken in a statesman-like manner, and, coupled with this, the 


| spending of £1750 on each engine-room artificer were better | 


employed by raising his pay during his career, our large engi- | 


better fitted 


supply men far 
another 


for engine-room work than it is proposed to supply, 


may come a war time when he would refrain from offer- 
ing his services, unless under terms as_ expensive 


as the | 


dollar-a-day yeoman when compared with the shilling-a-day full | 


his is an assertion truthful but not pleasant. 


naval engine-room artificers shut up in Ladysmith did repairs and 
other works which were the admiration of the army. Or of that 


A more | 


jer : te. : | room. 
| view being that, should the excommunication of the privately- | 
| trained intelligent engineer apprentice be resolved upon, there | 


be required to have “ sufficient knowledge of how to drive engines 
to help them in their repair work.” 


January 29th. SORITEs. 


Str,—It is somewhat difficult to reply to a correspondent lik« 
‘*Sorites,” who ‘‘ goes for” everything new with such zeal that 
one suspects he speaks the views of the Navy of very long ago. | 
mean that statements such as water-tube boilers making ships top- 
heavy and the burning of casings, due in all cases to the negligence 

or lack of time compelling negligence—of the existing engineer 
branch, hardly dispose one to take him very seriously. 

This is a pity, for he puts much of his argument very well, an« 
with more moderation might have gone further. As things are. is 
he not to some considerable extent fighting windmills of his own 
invention ! 

For instance—has anyone really contemplated making the future 
naval engineer supervise boilers one day and be a marine the next! 
I hardly think so. Is it not rather one of the creations from a 
figure of speech of those whose opposition to Sir John Fisher is so 
great that if he said the moon was not made of green cheese, they 
would try to find reasons to show that it was! I think *‘ Sorites 
has been misled by taking too much of what these sort of people 
say for gospel. 

His navigating parallel is extremely good in one way, but [ am 
not so sure of the application of it to the existing engineers 
branch. Let us take the facts boldly, and ask what obtains in the 
average ship! Well, the average chief—of course, there are fine 
exceptions—is a good deal more in the ward-room than the engine- 
All the hard work, the work of two or three men, is done 
As for the junior officers, most of them 


by the senior engineer. / 
I use the old titles 


do not do very much except in the office. 
because they are more convenient. Now why is this! 1 do not 
hold the branch to blame for it at all—indeed, seeing the present 
engineer officers are an expiring class, the wonder is that they do 
not slack off far more than they do. As things are, being the 
‘expiring branch” has nothing to do with it; it is mainly the 


| custom of the service that the senior engineer shall, in effect, run 


| the ship. But is this system a best possible? 


time when John Bull delayed rescuing Gordon because a panorama | 


of boat-pulling by soldiers was insisted on rather than entrusting 


the Navy to make that dash which finally they did; that time the | 
| Lieut. (N), but all his interests are in the chart-box, and he has 


| boiler got holed, the engine-room artificers scalded, but still, 
Or, of that | 


forgetting wounds, turned to and mended that boiler. 


time when the slim engine-room artificer crawled up the eighty- | 
| cause of the frequency of disasters now-a-days is to be found in 


ton guns after each discharge and drove out the broken firing 
tubes, the risk being that an Egyptian projectile might strike the 
gun and imprison him. And many other episodes which were 


| history making. 


As of the engineer officer, so of the engine-room artificer, the 


} 


annihilation of both is not because of being weighed and found | 


The policy at page 17 gives reasons for the abolition of 
the engine-room artificer as a watch-keeper which are equivocal, 


| saying in sense as follows :—-An engine-room artificer cannot be in 


two places nor perform two different duties at the same time. The | 
profound assertion being that ‘‘ experience has shown that engine- | 
driving and working at tools—elsewhere than the engine-room— | 


cannot be performed concurrently.” 
ing is evidently thought very lightly of, as not requiring the intel 

gence of the well-trained engineer apprentice, it is proposed to 
take the present youths and young men—generally out of-works— 


| who at present enter as coal trimmers, and to add to their present 


duties as coal trimmers, firemen, bilge cleaners, boiler scalers, trained 


naval fireman, some courses of gradual instruction, including 


And then, as the watch-keep- | 
f. | knows of Oshorne itself. He quotes parents. 


If yes, there is nv 
more to be said ; but if no, then a change is required. 

Now to return to the navigating parallel. What is the differ- 
ence between the old “‘staffy ” and the ‘‘ pilot” of to-day. He is 


no soul for anything outside it. Calling him Lieut, (N) instead 
of Staff-Commander does not affect the work he does, and the 


some other reason. Meanwhile the fact has been gradually 
admitted that somehow or other navigators make the best 
captains. They ought not to, of course, but somehow a captain 
who is an ex-navigator is always a good all-round captain. So 
that, if there is anything in the navigator parallel, it is evidence 
rather in favour of the Fisher scheme than against it. 

Incidentally, be it noted, that the main objection to the schem« 
—entirely a shore objection with retired admirals to lead it—is 
that Sir John Fisher gave executive titles to engineers, and would 
have given them executive ranks and the cure but for the oppo- 
sition that he encountered. 

Now about Osborne. I do not know what ‘Sorites” really 
I know nothing of 


| parents’ views, but I do know something of the boys themselves, 


and their keenness for engineering, gua engineering 1s very remark- 
able. I think that there is not the slightest doubt that the engi- 
neers of the future will have just the same keen interest in their 


| job that the average gunnery or torpedo specialist has a. 
@ suc- 


Now, Sir John Fisher created the torpedo specialists. 
coeded well enough to suggest that he will sueceed equally well 
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e e engineer specialists of the future. I look to see the 
sie oe E) “fully jaauaead that they are the ‘men who win 
iuttles—the proper feeling for any branch. It is part of the 
Fisher scheme to blend the existing engineers into the new order 
of things, but those who moan against the new scheme help to 
delay that part of the business, ‘ 

Some other correspondent, I see, has a moan about warrant 
rank for stokers. Well, it is a good thing in many ways. The 
stokers, as a class, are a fine body of men. They get Id. a day 
more than they did forty years ago ; they alone in all the service 
are denied the extra 2d. a day on re-engagement, and till quite 
recently had no futures. One cannot go into all these things in a 
letter very fully, butif the matter be inquired into dispassionately 
it will usually be found that all recent changes have been to the 
general advantage of the service. Stopping the clock does not 
stop time from going on. The Fisher scheme is a gigantic one, 
and items in it can easily be attacked ; but when all has been said 
against these items, facts in favour of them remain. There is 
every reason to believe that the worst seeming of them will some- 
how work out all right in the end—all past Fisher innovations have. 

[ fear this letter is somewhat disjointed, but I would appeal to 
“Sorites” and others not to be too pessimistic, and to remember 
that when steam was introduced hundreds of old gentlemen pro- 
phesied the doom of the British Navy. Put into a nutshell, 
Sir John Fisher's scheme is to put engineering in its proper place 
alongside gunnery, torpedo, and navigation. The engineer of to- 


4 


ix the seaman of yesterday, and Sir John Fisher has been the 





day 1s , 
first to recognise this great fact. PROGRESS, 


January 27th. | 





TOOTHLESS CIRCULAR SAWS, 


Sin, —In continuation of my letter in your issue of the 19th inst., | 
and in reply to your editorial comments at the end of the letter, I | 
submit the following :—You state that if the action were one of 
local fusion, the edge of the soft iron dise would become softened, 
whereas, as a matter of fact, it becomes hardened. The answer to 
this is that the edge of the soft iron disc does not become har- 
dened. 1 send for your inspection a piece cut from a dise which | 
has been in use a long time, and you can ascertain, by trying it | 
with a file, that the edge is as soft as the body of the disc. When 
new, the dise was of uniform section throughout, but the action of 
cutting has produced a bead on the edge, as shown by the sample 
piece ; the disc is -138in. in thickness, and the bead produced 
measures +300in, in thickness, 

Regarding the effect of syuirting water into the cut. It has been | 
found impossible to squirt water effectively into the cut, the high 
peripheral speed of the saw and the induced draught of air sur- 
rounding it acting so as to drive the water away. When cutting | 
armour plates, water #$* sometimes spayed on to the disc. The | 


| 


| 
} 





SAMPLE OF SCALE 


effect of the water appears to be to cool the disc and to arrest the 
sparks, but the water never actually comes in contact with the 
part of the dise which is cutting. 
Regarding the effect with the work, or the disc, or both, sub- | 
merged in water, I have no information on this matter, and do not 
know of the experiment having been tried. There would be great 
difficulty in the practical operation of the apparatus under water 
at a circumferential speed of about three miles per minute. One | 
matter which has not been dealt with up to now, either in your 
leader or in the correspondence, is the character of the cuttings or 
scale, or whatever it is that comes off the disc. The scale, of | 
which I send a sample, is black oxide of iron, and, I take it, is 
produced by the fused metal coming in contact with the air in a | 
more or less finely divided state when flying away from the point 
of contact with the disc. It.appears as if a very small portion of 
the metal being cut immediately in the neighbourhood of the point 
of contact is first melted and is at once rubbed off, thus exposing a 
fresh surface to the frictional action, and that this process goes on 
continuously while the disc is working. My own experience in 
this direction has only been on a small scale, cutting up bars of 
unannealed high-speed steel. I have, however, consulted 
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SECTION OF DISC 


Mr. J, M. Gledhill, of Sir W. G. Armstrong - Whitworth and 
(o., Limited, Manchester, who has had a wide éxperience with 
toothless circular saws, and he has kindly consented to the 
information supplied by him being published. — - 

! have authority to state that the experience of Sir'W. G. 
Armstrong - Whitworth and Co. upholds the theory advanced 
in my previous letter; and that the size or weight of the 
substance being cut does not affect the action in any respect, and 
that it is the area of contact alone that must be considered, thus 
supporting my theory that the action is one purely of local fusion. 
lhe reason why hard or high-carbon steel can be cut more satis- 
factorily than mild or wrought iron is because the fusing point or 
melting temperature of hard steel is lower than that of mild or 
low-carbon steel and wrought iron. 

The converse reason explains why hard steel discs are not so good 
as soft steel or iron discs. With a soft—or low carbon—disc, cut- 
ting hard—high carbon—steel, the temperature at the point of 


| portions are torn off and continue to burn in the air. 


| holes were fitted with gold bushing to stop erosion. 





contact which would be sufficient to fuse the high-carbon steel, 


would have no such effect upon the disc, even supposing the tem- 
perature of the disc and work to be the same ; but, as pointed out 
in my previous letter, the temperature of the disc must necessarily 
be much lower than of that part of the work in contact with 
it, and this further reduces the possibility of the disc fusing. I 
am informed that toothless circular saws have been in use at the 
Whitworth works in Manchester for a number of years, and Mr. 
Gledhill states that he saw such saws in use at the Crewe works 
upwards of twenty years ago. 

Coventry, January 29th. P. V. VERNON, 

[We illustrate both the specimens Mr. Vernon has sent us to the 
natural size: The edge of the piece taken from the disc can be 
nicked readily with a triangular file; it is not very different 
from the body of the sample. Our authorities for the statement 
that the iron dise becomes hard, are Jacob Perkins, of London, who 
wrote in 1824 that the dise ‘‘ acquired an exceeding hard surface at 
the cutting part,” and Messrs. Darier and Colladon, who, in the 
same year, also found that the edge of the disc became hard, they 
thought by the imbedding of particles of steel in it. Mr. Vernon 
makes an excellent case for local fusion.—Ep. THE E.] 





S1r,—May I be permitted to contribute a theory of the reason 
why a rapidly-revolving dise of soft iron will cut a file in two 
almost as though it were outter ! 

When a disc about 6in. in diameter and yin. thick is revolving 
at a couple of thousand revolutions per minute, if a saw-file is held 
against the disc, we have at once a brilliant display of fireworks. 


| The friction is so great that the steel is melted, and the softened 


The action 
is precisely the same as that which takes place when a wheel skids 


| on the rails ; a shower of sparks is produced. 


A flint is really much softer than the$téel of the pan of the old 
flintlock, but the flint cut it up by friction, and produced the 
sparks which ignited the priming. The-secret of the toothless saw 
lies in the melting and burning of a very small section of the 
metal. Unless the ignition took place, the process of cutting 
would be much slower. 

If any of your readers will try to grind the end of a copper bar 
on an emery wheel, they will see the point of my theory at once. 
When the merits of emery are being tested by makers of grinding 
wheels, copper is always used. Anything will cut steel if it runs 
fast enough, but it must have a very keen “‘ tooth” indeed if it 
will cut soft copper. 

In the past, copper bushes were always used in the touchholes 
of the better types of artillery. In flintlock fowling-pieces the touch- 
SMILAX. 
Brixton, January 29th. . 





IMPACT TESTS. 


Str—Captain Sankey’s paper, in your last number, is very 
illuminating ; but I wish to point out that the ordinary impact 
test. carried out by no matter what mechanism, leaves one very 
important class of stresses untouched. We have tensile tests for 
static loads, and we have impact tests for transverse dynamic 
stresses, but that class of stress to which a piston-rod is subjected 


| is not dealt with by either the ordinary testing machine, or that 


of Arnold, or Sankey, or Fremont. 

To carry out tests of the strength of steel subjected to violent 
sudden longitudinal stresses, we want a different testing machine 
from any as yet used outside a laboratory. It would occupy more 
space than I can ask you to spare to go into this matter in detail. 

he accompanying little diagram will save a great many words. 
Here A isa frame. To the crosspiece at the top is secured the bar 
to be tested E, to the. bottom is clamped a stop C. D is a weight 
with a hole through which the test-piece. is threaded ; D is raised 
to any required height, and allowed to drop on C, thus giving 
shocks of the precise kind we wish. The principle can be applied 
in a dozen different ways. 

I believe something of the kind has been used for testing wire, 
but, so far as I know, this principle has not even been suggested 
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for such specimens as those proposed by Capt. Sankey and others 
since 1863. By the addition of this test I suggest, we should be 
able to test for every one of the three stresses to which metals are 
subjected. 

In the year mentioned above the late David Kirkaldy published 
an account of experiments which he had carried out. By a simple 
modification of his testing machine he was enabled to apply 
sudden longitudinal stresses to bars. The tabulated result of a 
number of tests made with wrought iron gave an average of 81-5, 
the resistance to a gradually applied stress being 100. That is to 
say, the specimens bore 18-5 per cent. less than that borne when 
the stress was gradually applied. It must be kept in mind, how- 
ever, that the stress was not put on by a blow, but by releasing a 
weight which already stressed the specimen very slightly. Kir- 
kaldy’s inquiry—like all those he carried out—-was very thorough, 


and I advise every one interested in impact tests to read the 


account of his experiments given on page 82 et seg. of his book, 

‘* Experiments on Wrought Iron and Steel,” published in Glasgow 

in 1863. Ke 
Westminster, January 29th. 





LINKS IN HISTORY OF LOCOMOTIVE. 


Sir,—Although personally acquainted with the late John 
Frederic and Sydney Braithwaite (brothers), I can add very little 
to the history of the Novelty locomotive. John Braithwaite in- 
formed me that when it was mounted on the rails at Rainhill the 
flanges of the wheels struck the chairs at the rail joints, so }in. 
had to be chipped off all round the four wheels. After the trial 
was completed Braithwaite offered to wager Stephenson a large 
sum that the Novelty would beat the Rocket at a second trial, but 
Stephenson was wisely content with winning the prize of the day. 

John Braithwaite told me that Ericsson was employed by him as 
chief draughtsman at £300 a year at the engine works in Euston- 
road, north side, where lately Messrs. Brycesors had their organ 
manufactory, and Ericsson was, no doubt, chiefly responsible for 
the design, which is clearly quite unsuitable for a locomotive, but 
interestiug to compare with the - latest locomotive for the 
Great Northern Railway, illustrated in your present number. 

There were often singed eyebrows by neglecting to close the 
lower slide of hopper before opening the top slide to insert fuel. 

John Braithwaite lent me drawing of elevation of his steam fire 
engine, and I still have a copy. The boiler is of same design as 
that of the Novelty, but it was not sufficiently lagged, and out of 
jealousy the old hand fire engines of the insurance companies used 
to turn their hose on to the boiler of the steam fire engine, and thus 
condense the steara, and so render the engine useless, which a few 





moments before had been pumping jets of waterdouble the distance 
of those thrown by hand engines. 


January 29th. W. GREENHILL, 





OVER-BRIDGE TRAMWAYS. 


Sm,—I am glad to find that my letter upon the above subject 
has aroused some interest ; for there can be no question, as pointed 
out by your correspondent, Mr. Speak, that the mere widening cf 
the bridges will but give rise to most serious congestion apon 
the approaches and in the thoroughfares adjacent. I had in mind 
that portions of the covered area would be utilised as waiting- 
rooms for passengers. The overhead roads would be carried above 
the present pathways and upon cantilevers projecting slightly over 
the roadway, and in this way the present pathways would pa:s 
through arcades in which pedestrians would be effectually protected 
from the weather throughout the whole length of the bridge, as is 
thé case with Stephenson’s ‘‘ double-decked ” high-level bridge at 
Newcastle-on-Tyne. ¥ 

I have been asked to prepare a drawing to illustrate my scheme, 
and later on will beg you to spare me space for this. Here I will 
only ask you to allow me to correct an error in the last few lines in 
my letter. 

The effect of the stoppage of the traffic in Piccadilly due to the 
intermittent passage of the ‘“‘North and South” traffic up St. 
James’-street having been shown by the evidence before the Traffic 
Commissioners to amount to 70 per cent. of the time of progression, 
itis clear the carrying. capacity of Fleet-street and Pudgate-bitl 
would be more than doubled, instead of being only increased by 
70 per cent., as | inadvertently mentioned. 


January 27th. ALF. R, SENNETT. 





ENTROPY. 

Sir,—I note on page 9 of your issue for January 9th a query 
from ‘‘A Plain Man,” as to the real nature of entropy. The 
question seems to me to admit of ready answer. _ Entropy is to the 
motion of an engine-piston what the mass of the pile-driver 
hammer is to the pile; what the mass of the pneumatic hammer- 
head, with its repetition of blows so rapid as to constitute an 
almost continuous impulse, is to the cold chisel which it propels. 
It is simply the mass involved in that molecular bombardment of 
the engine-piston which we call the heat of the steam. The bom- 
bardment is the heat ; the muzzle-velocity of the projectiles is its 
temperature ; the mass of the broadside is the entropy involved. 

This mass involved in the molecular bombardment, or entropy as 
it is called for convenience, is not the entire mass of each molecule, 
summated, but a variable fraction of the molecular mass. To the 
discussion of the nature of this fraction, the circumstances which 
determine its magnitude, its increase or decrease, or its exact form 
of action, much space might be devoted. But for a simple state- 
ment of the physical nature of entropy nothing essential can be 
added to the preceding paragraph. 

Smpney A. REEVE. 
Professor of Steam Engineering, Worcester 
Polytechnic Institute. 

Worcester, Mass., January 20th. , 

P.S.—A preliminary and imperfect statement of my ideas upon 
this topic may be found in my ‘‘ Thermodynamics of Heat Engines,” 
published now five years ago. . 





GREAT CENTRAL COMPOUND LOCOMOTIVES. 


Str,—I notice in current issue Mr. Lake’s correction of thé 
statement in Mr. Rous-Marten’s article that the new three-cylinder 
Smith compound engines of the Great Central Railway are the 
first wherein work is divided over two axles; but Mr. Lake does 
not go far enough, for, besides the St. Gothard engine, he mentions 

there was only one, built for comparison with an otherwise corre- 
sponding four-cylinder engine—three-cylinder ‘‘divided ” compound 
engines were for many years a standard class on Swiss railways. 
All of them were built by the Swiss Locomotive and Machine 
Works, of Winterthur, but they were mostly for the Jura-Simplon 
Railway, being of the 2-6-0 or Mogul type. © I cannot lay hands on 
my private particulars as to the exact number, but I believe there 
were more than fifty. As this information is referred to in many 
books relating to the locomotive, I presume that Mr. Rous-Marten, 
or Mr. Robinson, when making the statement in question, me ant 
that the new Great Central Railway engines were the first in this 
country, which statement would be, I believe, convget 


. F. Garrns, 
London, E. 





ORGANISATION OF AN ENGINEERING WORKS. 
Sir,—In last week’s article on the above, by-Mr. W. 0; 


| Horsnaill, I was greatly struck by the amount of detail given for 


the various operations connected with the extremely complicated, 
not to say tedious, system (?) advocated. To deal. with the 
** stores ” section, for instance ; item 3, stores ledger. This, to be 
of any real service, must have on the debtor side duplicates of the 
figures entered on the financial books in the general office ; and if 
it is to be worked by any known rules, the creditor side must 
balance. How is this to be done if materials are issued: at an 
advance of 5 per cent.? And why 5 per cent. rather than 10 per 
cent. or 20 per cent..? 

As for reserving a bin or a section of the stores (!) for each order, 
when possibly thirty or forty orders may be passing through the 
shops at one and the same time, this entails double handling, and 
the occupation of valuable space, for no useful purpose ! 

January 30th. A. WILLIAMS PRICE. 


COMPOUND EXPRESS ENGINE, GREAT NORTHERN RAILWAY. 


Str,—On looking at the fine engraving of Great Northern 
compound express engine which you published in THE ENGINEER 
of the 26th instant, I see that it is said to be ‘“‘ to the designs of 
Mr. H. A. Ivatt.” Beyond giving the makers the maximum 
limits as to size and weight, I had nothing to do with the designing 
of the engine. It was designed and built by the Vulcan Foundry 
Company, with the trifling exception of the pair of trailing wheels, 
boxes, and springs, which were supplied from Doncaster. 

In justice to the Vulcan Foundry Co. I shall be glad if you will 
make this correction in your next issue. 

Doncaster, January 2/th. H. A, Ivatr. 








A Smart Preck oF Work.—At 10.30 a.m. on Tuesday, 
January 23rd, 1906, the coastal torpedo-boat destroyer Cricket was 
launched from the No. 2 berth of J. Samuel White and 
Co.’s, Limited, shipbuilding yard at East Cowes, and hauled up 
on the slipway at the-works on the same tide. Steps were 
immediately taken to clear away all ground and launching ways, 
and to lay the keel for coastal torpedo-boat destroyer Spider 
the fifth boat of her class building at these works—on the same 
berth previously occupied by the Cricket. By 10.30 a.m. on 
Tuesday, January 30th, the following work had been carried out 
on the Spider:—The keel blocks had been laid, tested, and 
sighted in by the Admiralty overseer ; keel plates laid and riveted 
up ; all the frames erected in position, ribboned, horned, plumbed, 
and faired ; transverse bulkheads, longitudinal bulkheads, engine 
seatings, lower-deck beams, lower-deck steel flats, turtle-deck 
beams, keelsons, main-deck stringers, main-deck girders, and engine 
skylight coamings all erected, connected up, shored, and faired. 
Proper staging had been erected all round and ready to start the 
shell plating, the time occupied between the launching of the 
Cricket and the completion of the above work being exactly five 
and a-half working days. 
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A HIGH-SPEED PLANER. 


THE advocates of double-cutting in planing machines have 
had their arguments reinforced by the development of high- 
speed steels. With the old steels we might cut at 20 or 25, 
and return comfortably at 3 to1, but if we wish to retain the 
same ratioand yet use our steel at a high efficiency we are in 
somewhat of a quandary, since, though we may cut at 60 or 70, 
no one looks kindly on a planer that reverses at 200ft. per 
minute, and there seems much to be said for cutting in both 
directions at the same speed. - Our readers are well aware that 
there are no stronger advocates of double cutting than Joshua 
Buckton and Co., Limited. They have recently completed 
the small planer illustrated above, and write to us the follow- 
ing letter about it :— 

‘* The little machine was designed to plane 6ft. long, 3ft. wide 
by 3ft. high, and to cut on both backward and forward stroke at 
the rate of 60ft. per minute. When testing this machine in our 
own shops preparatory to despatch, we ran it at such speeds 
as to give fifteen reversals of the table in one minute when 
the stroke was set at 6ft., that is to say, 90 effective feet in 
one minute. We then set the stroke down to 12in., when 
sixty reversals were given. There must of necessity be a 
certain loss of time in the action of reversal, but we deem 
this loss not unfavourable when the length of stroke of the | 
latter test is taken into account.”’ 

It will be seen that a speed as high as 90 effective feet per 
minute has been attained, and that one reversal per second 
has also been effected—undoubtedly interesting work. 








SHAFT SINKING NEAR DONCASTER. 


ConSIDERABLE interest is being taken by colliery owners, 
managers, mining engineers, and all connected with mining, 
in the sinking of the Bentley Colliery, near Doncaster; here 
a bed of quicksand, about 100ft. in depth, has been met 
with about 50ft. from the surface, which for a short time has 
caused sinking operations to be suspended. The interest is 
heightened by the fact that the sinkings are the first in an 
important section of a virgin coalfield beyond Doncaster, 
where for many years borings have been going on to ascertain | 
the depth and quality of the coal. The borings at Bentley, | 
Arksey, Cantley, and South Carr have been looked to with | 
considerable interest, and have been prominently referred to | 
in the Royal Commission on Coal Supplies reports. Quicksand, | 
it is stated, isoften met with in sinking operations in Notting- 
hamshire and the North, and the trial borings at Bentley | 
showed that quicksand would be met with in about ordinary | 
quantities. Singular to say, a very large thickness has been met 
with, and has greatly taxed the energies of the management. | 
Fortunately, the proprietors and the management, including | 
the sinkers themselves, have had much experience in colliery | 
matters, and will doubtless overcome the difficulty in a short | 
time. The depth of the quicksand rendered the application 
of the usual methods of no avail, and it is now intended to | 
drive large piles into the quicksand to prevent it running, and | 
then fix tubbing over the piles, the usual brickway of the | 
shafts being built over the tubbing. . Recent experiments 
have been made in a section of the downcast shaft, and have 
proved fairly satisfactory. The shafts have a diameter of 
22ft., and the quicksand difficulty has been met with in both. 
Sinking operations have been temporarily su-pended until the | 
necessary materials and appliances for fixing the piles are 
forthcoming, and it is then expected the difficulty will be so 
far overcome that sinking operations can be resumed. 








THE JUNIOR INSTITUTION OF ENGINEERS.—-The twenty-second 
anniversary dinner will be held at the Hotel Cecil, 6.30 p.m. for | 
7 p.m., on Saturday, 10th February. The President, Mr. Dugald | 
Clerk, M. Inst. C.E., F.C.S., will be in the chair. 


WHITEWASHING MACHINE. 


AN improved form of portable whitewashing machine has 
recently been supplied to one of; the leading railway com- 
panies of this country, by Messrs.’ Crosier, Stephens and Co., 
of 2, Collingwood-street, Newcastle-on-Tyne. This machine 
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Fig. 1-WHITEWASHING MACHINE 


is shown in elevation and section in Figs. 1 and 2. It is 
carried on two wheels mounted on an axle which goes right 
through the tank, so that the sides of this are not subjected 
to stress, and have’ no tendency to bulge out. The tank is 

















Fig. 2-SECTION SHOWING STRAINER 


made of galvanised iron, and the top is fixed on by means of 
four screws with butterfly nuts. A removable strainer fits 
into an opening dn the top cover, and is made so that it can 
be readily taken away for cleaning purposes. Thus, the 





Fig. 3—-SPRAYING NOZZLE 


) a 
| of the hand lever, is a 2in, diameter brass barrel pump, and 
| working in connection with this is an agitator which stirs u 
| the mixture at each stroke of the handle. The coyey with 
| the pump attached can be lifted right out of the tank rs 
| inspection and cleaning. ‘The delivery is through an armoured 
hose and adjustable spray nozzle, the latter, which is showy 
in Fig. 3, being carried at the end of a directing sole 
Specially designed metal couplings are provided to join the 
hose at one end to the machine and at the other to the 
directing rod. These couplings are so formed that the hose 
leaves one and joins the other practically in a straight line 
and saves wear and tear. : 





THE SECREPHONE. 


Tue name of Secrephone has been applied by the makers 
the Secrephone Company, of 10, Coleman-street, Jondon 
K.C., to an attachment to the mouthpiece of an ordinary 
telephone transmitter, by means of which messages can he 
sent so silently that a person standing only a yard away from 
the speaker cannot hear what is said, while the message i, 
perfectly audible at the receiving end. Moreover, when the 
ordinary voice is used for transmitting the voice is heard at 
the receiving end much louder with than without the secyo. 
phone attachment. The apparatus is quite simple, as may 

seen from the accompanying engraving, which shows 4 
vertical section of it on the centre line drawn exactly half 
size. In this B is a peculiarly-shaped aluminium mouth. 
piece, which screws into a hollow vulcanite bulb-shaped Piece, 
which is in two halves, Cand D. The lower half D screws 
into another vulcanite piece E, which is made of different 
shapes according to the type of transmitter with which it is to 
be used. In between B and C is a circular piece of wire 
gauze A. Similar pieces of gauze A A are placed between 
Cand D, and Dand E. That between C and D has fixed to 
its centre a cone of vulcanite, the apex of the cone pointing 
towards the mouthpiece. r 

This_is the whole construction, and the increase in the 
effect on the telephone appears to be due to the particular 
manner in which the sound waves are made. by reason of the 
shape of the apparatus and its central cone, to impinge on the 
telephone diaphragm. The perforations shown in B and [) 
play, so it is said, an important part, as without them there 
Is super-resonance, or jumbling up of words. The three. 
gauze diaphragms and the vulcanite cone are also for helping, 
in conjunction with the perforations, to regulate the sound 
waves. 

We have recently had an opportunity of experimenting 
with one of these appliances. There is no doubt whatever that 
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THE SECREPHONE 


| a message can be whispered into it so that a person standing 
only a yard away cannot hear what is said and yet the 
message be correctly received at the other end of the line. 
| For this to be done the message must be whispered actually. 
| Ifspoken more loudly, of course, the speaker can be heard further 
| away from the transmitting instrument.. Properly used, 
| however, a message can be sent in privacy, even with people 
quite close. As far as our experience went, it requires some 
little practice to pitch the voice correctly so as to get the best 
| results with the faintest whisper. ~But the lesson is not 
| difficult to learn. People with high-pitched voices will un- 
doubtedly make themselves heard more distinctly at the other 
end of the line with less noise at the transmitting end than 
is possible for those with lower-pitched voices. 
We had an opportunity of listening to a message whispered 
through an ordinary Post-office circuit, the speaker being 
something over a mile away. The message sounded as a 
| whisper, but was quite distinct. We understand that a 
| similar result under like conditions has been obtained 
| between London and Norwich. When the ordinary tone of 

voice was used the message came through considerably more 
| loudly when the secrephone was used than without it. 

-A number of claims are made for this instrument in 
| addition to that of the secrecy which it ensures. The first of 
| these is that it is practically imperishable, and cannot get 

out of order with ordinarysusé; secondly, that people who 
| are somewhat deaf and cannot hear with an ordinary tele- 

phone can hear quite distinctly when the secrephone is 
sed ; that with it a bad or indistinct line is made clear under 
the most adverse circumstances ; that the volume of sound 
on trunk lines and long-distance telephones is increased 
threefold, and the troubles caused bysinduction and cross 
circuits are largely overcome ; that, it fang of small size and 
light in weight, it can be carried about and used for attach- 
ment to any telephone, and that thus the need for stuffy 
telephone-boxes is done away with. 








Tur Secretary of State for India is stated by the 
Pioneer to have sanctioned the three years’ programme of railway 
construction and maintenance in India involving an expenditure 
of about ten millions sterling annually, half of which will be on 
new lines, The sanction for 1906-7 is absolute and that for the 
two following years provisional. According to the same newspaper, 
the Government of Fastern Bengal and Assam notify that a survey 
will shortly be made for a line of railway from Netrokona to 
Lengar Bazaar in Assam, passing through the districts of 
Mymensingh, Sylhet, and the Khasia Hills. This line is apparently 
part of a scheme to connect Dacca with Shillong, and so give 
direct connection between the two headquarters of the new pro- 





mixture can be now made in a big trough, taken from it in 
buckets and emptied direct into the machine without a pre- 
liminary straining. Inside-the tank, and operated by means | 


vince. At present Shillong can only be reached by rail «4 
Narainganj, Chandpur, and Gauahti, or by steamer from Jagar- 
nathganj to Gauhati and thence by Tonga to Shillong. 
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WORM CONTACT.* 
By Mr. Ropert A. Bruce, Member, of Leeds, 
(Concluded from page 100.) 


Tue ability of any given worm gear to withstand wear depends 
upon the maintenance of an oil or grease film between the surfaces 
in contact. As the tooth of a worm wheel ses through all the 
phases of its contact with the worm, thread, the line of contact 
traverses across its face, and is, therefore, continually passing 
across portions of the worm, which, since being in contact with the 
preceding worm wheel tooth, should, in a well lubricated system, 
have been freshly lubricated. The rate of transference of the line 
of contact over the tooth face in conjunction with the tangential 
rubbing velocity is, therefore, a factor of prime importance, The 
width of the contact line or its dimensions across the face of the 
teeth and its effective breadth are factors of equal importance. By 
“effective breadth” the dimension parallel to planes of section is 
meant- see Fig. 24. The ‘‘effective breadth” is indeterminable, 
but a comparative estimate can be formed of it by considering the 
curvature of the surfaces at any section. Thus, in Fig. 24 it is 
obvious that a much greater load would be sustained hy a surface 
such as is illustrated at a than by surfaces suchas >, In Appendix 


II. reasons are given for taking the quantity 
No n+", 

measure of the effective breadth, where 7 and r, are the radii of 
curvature of the surfaces at the point of contact. According to 
this view, the effective breadth is proportional to the square root 
of the product of the radii divided by the square root of their sum 
or difference, according as the curvatures are opposite or alike. In 
Appendix IIT. an expression is given for this measure of the 
effective breadth when contact occurs at the pitch plane, and it is 
sufficiently near the truth to take this vajue as an average value 
for any particular section. A table has been prepared—see 
Appendix 1V.—giving the values for the ‘‘effective breadth” of 
the sections of Figs. 19, 20, and 20¢. Broadly speaking, the result 
of the calculations summarised in Appendix IV. is that,for worm 
wheel drives of sitailar general proportions as to height of teeth 
and are of worm embraced by the worm wheel—in transverse 
section 
very slightly on account of variations in the ratio of thread pitch 
todiameter of worm. On the other hand, the effect of increase in 
diameter of the worm wheel has a markedly beneficial effect in 


Fie. 25, 
Ratio of Energy loet in heat to Work usefully transmitted 
through Worm-teheel. 
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this respect, the effective breadth varying as the square root of the 
diatheter of the worm wheel. The average width of the contact 
line across the face of the teeth will vary directly as the diameter 
of the worm, the slight diminution in width when the ratio of 
thread pitch to diameter is high being nearly balanced by the 
tendency towards greater ‘effective breadth.” 

Therefore, to sum up, the area of physical contact varies as the 
pitch diameter of the worm multiplied by the square root of the 
diameter of the wheel; or, if the effects of varying the angle sub 
tended by the pitch line of the worm wheel at the centre of the 
worm be considered, it may be said that the effective area of 
contact varies as the continued product of the diameter of the 
worm, the tangent of half the angle subtended by the worm wheel, 
and the syuare root of the diameter of the worm wheel. At any 
instant the end pressure is shared between several teeth, and it is, 
therefore, justifiable to expect a greater power of sustaining loads 
as the number of teeth in action is greater. The variation in the 
number of teeth in gear is, however, much more apparent than 
real, Except in the case of abnormally small worm wheels the 
length of the contact paths on the worm wheel side of the pitch 
plane is unaffected by the size of the worm wheel. On the other 
side, the contact lines most affected are’ those which are flattest, or 
which most nearly coincide with the pitch line. The actual 
variation in the number of teeth in gear at any one time is found 
on careful investigation to be small for widely differing sizes of 
worm wheel. So that in comparison with other more important 
matters it may be neglected—see Appendix V. 

By keeping the ratio of the height to the thickness of the teeth 
as large as practicable, the greatest possible number of teeth are 
enabled to operate simultaneously, but at the same time, in order 
toavoid interference, the teeth should be pitched as finely as is 
compatible with strength and allowance for wear. It should be 
hoticed that in respect of the height of the teeth the dictum given 
above is in direct opposition to the best practice with spur gearing, 
where entirely different conditions are in force. 

_ The effect of the angle of the worm thread remains for considera 
tion, As the ratio of pitch to the diameter of worm becomes 
#reater, the thrust of the worm is borne on a surface of greater 
inclination and the actual pressure on the teeth is increased in 
the same ratio as the secant of the angular pitch. At the same 
time the width of the contact line across the face of the teeth is 


Mereased in the same ratio, so that the actual pressure per unit of | 


Width remains thesame. It isnot necessary, therefore, to take any 
account of the angle of the helix in making estimates of the 
effective contact area.” Under precisely similar conditions as to 
temperature, lubrication, nature of the surfaces in contact and 
rubbing velocities, it might reasonably be anticipated that the end 
‘rust would be proportional to the effective area, and neglecting 
ee vely unimportant factors we may express the relation as 
HIOWs + 
PK. /D.d tan B 


= some fagtor depending on conditions x effective breadth 


: effective width across the face of the worm teeth, 
Where P = safe end pressure in lb. 
d@ = diameter of worm at pitch line. 
D = diameter of worm wheel pitch line. 


8 = angle subtended by the worm wheel at the axis 
o: the worm. 


K = a factor depending upon rubbing velocity, nature 


of the surfaces, temperature and nature of the 
lubricant, &c. 


* Institution of Mechanical Engineers. 
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the average ‘‘effective breadth ” of the contact line varies | 


Experience has shown that this relationship is far from simple in 
ponemess because of the great difference in the factor K imposed 
by variable conditions. Broadly speaking, what happens in the 
case of a worm-wheel drive is very much what happens in the 
case of a loaded journal. The action commences under certain 
conditions as to speed, temperature, and so forth, and as it proceeds 
heat is generated owing to frictional resistance, the amount 
depending upon the load, the lubricant, and the efficiency of the 
gear. The temperature of the system rises until the heat gene- 
rated by friction balances the heat lost by radiation and convec- 
tion, when a stable set of conditions is established. But whilst the 
temperature is rising, the lubricant is losing its viscosity, and, 
though this tends to diminish the friction and, consequently, the 
generation of heat, it nevertheless diminishes the power of sus- 
taining a heavy load. A worm will therefore be successful if the 
viscosity of the lubricant does not diminish to such an extent that 
its load-sustaining properties are neutralised. If the surfaces be 
allowed to come into grinding contact, further heating takes place, 
and the lubricant becomes still less viscous, and therefore incapable 
of bearing a load, and seizing will take place quickly. 

The question as to how much of the work done in rotating the 
worm is converted by friction into heat can only be answered when 
the pressure, the velocity, the angular pitch, and the coefficient of 
friction between the surfaces are all known. 


Thus, L = lost work per minute = Pep} 2+ 7}. 
1 — ap) 





—see TablellI. 


where P = end thrust in lb, 
v = circumferential velocity of worm at pitch line in 
feet per minute. 
a = tangent of angle of thread (@). 
» = coefficient of friction. 
The useful work performed in the same time is U where 
U "va. 
So that the proportion of lost to useful work is expressed thus :— 
L a{l+ @ 1 


vv a ' 1 : a ' 
A diagram is given—Fig. 25—showing the values of the fraction 


| ia for various values of # and @. The values to be ascribed to p 
are somewhat difficult to arrive at. In experiments by Bach and 


Fia. 26.—Relation between Coefficient of Friction, Pressure, and Velocity. 
(Deduced from Experiments of Bach and Roser.) 
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Roser on a soft steel worm meshing with a bronze worm wheel lubri- 
catede opiously with a heavy cylinder oil, # calculated from the ratio 
of L to ( varied from 0-067 to 0-027, being, generally speaking, 
highest at low velocities—50ft. per minute—or at high velocities 
over 1000ft. per minute whilst at medium velocities—270-550ft. 
per minute it was lowest, varying little—0-037 to 0-027—under 
widely differing loads. In some experiments made by Sellers and 
Co. on cast iron surfaces the coetficient was highest at very low 
velocities—3ft. per minute—and gradually got less as the velocity 
| increased up to 200ft. per minute. - The variations of the coefficient 
| are shown in the following Table I. 
TABLE I. 
¢ = rubbing velocity in feet per minute—reckoned as circumferen- 
tial velocity of worm at pitch diameter. 
= coefficient of friction, cast iron on cast iron, lubricated with 
lard oil. 





Rubbing velocity Coefficient of friction = yu. 
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In these experiments the value of mu varied but little for varying 

values of pressure. Values of # deduced from Bach and Roser’s 
experiments are given in the accompanying diagram—Fig. 26. 

The advantage of employing worms with as large a thread angle 
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as possible, that is to say, with the greatest possible ratio of pitch 
to diameter, now becomes apparent. 

For a given amount of work to be performed, by doubling the 
pitch the velocity is halved and the work wasted in heat is materially 
reduced. The effect is twofold ; the temperature of the lubricant 
being less, its viscosity is sustained ; and the velocity being less, 
the value of the load that may safely be borne is increased. Such 
experiments as have been made to determine the relationship 
between the pressure and velocity are not altogether concordant, 
and it remains to establish firmly the laws which govern this sort of 
friction. The most careful experiments known to the author were 
those on a soft steel worm gearing, with a bronze worm wheel, with 
oil-bath lubrication, made by C. Bach and Roser, alluded to above. 
The Jubricant was a very thick cylinder oil, and the experiments 
were continued till there was no further rise of temperature, the 
heat lost through radiation balancing the amount generated in 
friction. The values of A in the appended table have been calcu- 
lated from the experiments. If the values of P are calculated by 
means of the values of A here given, it must not be assumed 
that they are the highest values that could be safely adopted, but 
they represent the pressures which may be adopted for continuous 
running with limited rise in temperature. It must be pointed out, 
however, that they are only reliable if the conditions of the 
original experiments are carried out. These were as follows :—The 
| lubricant used was a viscous cylinder oil and the surfaces soft steel 
and bronze, the worm dipped into an oil box whose volume was 
| about three times that of the worm, and the worm wheel was 


enclosed. It will readily be seen, therefore, that with superior 
methods cf cooling and by the choice of superior working surfaces, 
very much larger working pressures might be realised, especially if 
the worm be of hardened steel. 


TABLE II. 
Values of K in formula P = K Vv D.d tan : deduced from the 


experiments of Bach and Roser. The conditions being :— 
Muterial.—Soft steel worm. Bronze worm wheel. 
Lubricant.—Heavy cylinder oil. 
Lubrication.—Worm dipping in oil bath. Size of bath about 
three times volume of worm with proportionate cooling surface. 
Values of K. 





Rubbing velocity. 
"ee 
per minute. 


Limit to Rise of Temperature. 





75 deg. Fah. 100 deg. Fah. 





100 lit 1 182 
200 81 112 144 
300 62 92 121 
400 48 77 107 
600 29 57 85 
800 15 43 71 
1000 4-6 32 60 
1200 25 52 
1400 — 18 46 


The experiments of Messrs. Sellers alluded to above showed that 
for short periods the value of A for velocities up to 200ft. per 
minute might bes high as 320 in the case of cast iron surfaces 
lubricated with lard oil. For continuous running, however, much 
lower values should be taken. 

The paper is illustrated by twenty-six figures in the letterpre 
and is accompanied by five appendices. 

APPENDIX I. 

Let OX, Fig. 27, represent the axis of a screw or worm, and 
O P the generator of one of its acting surfaces, both veing ‘in the 
vertical plane. 

The intersection of OP and the axis O X at O is chosen as the 
origin of co-ordinates. 

The worm surface is generated by the generator simultaneously 
advancing along and rotating about the axis OX; an advance of 
p units corresponds te one complete revolution. 


Fra. 29. 
Lubricated Ourv-d Surfaces in Contact. 


Fic. 28. 








Let a be the advance of the generator along O X when the latter 
turned through an angle @. 


Then a = oe ee a ee 
2m 

When the generator rotates through an angle @ it moves from 
the position O P to 0, P,—see side elevation, Fig. 27—or from 
O, P! to 0, P’,—see end elevation. 

Then it is easily seen from the figure that— 


: 


sn@=2(fitay*. . . « « « & 
Hence a= sin-li(y2+ 2) 7 . ... (3) 
ln 
M = (2+ #*)* tang (4) 
ands = M40 =(2 4 )? tang + Sin-12(y24 2) ? (5) 
2n 


The expression (5) is the equation of the generated helical 
surface. 

In order to obtain the equation of the curve of intersection of 
such a surface by a plane parallel to the axis and distant ¢ from it 
and from the initial position O P of the generator, we have only to 
put >= d in (5) and we get 


2 . »)—4 + 
r= A(d? + y2) — Bsin-ld(y24+ 27/77 . . «> (6) 
Differentiating 
‘ 5 1 oe 
vw =A y(d2+ *) Bdiet +a? .. . OD 
Differentiating again 
w= Ad2(d2 4 ye)” 2 Byd (y2 + d?) 7 ha Oe 


where A,d, and B are constants. 
The radius of curvature at any point «y is— 





_ (1 + 22)? (9) 


r 


Again « is the co-tangent of the angle included between the axis 
and the tangent to the curve of section at the point whose co- 
Or again, » is the tangent of the angle 


ordinates are vy. 
. anid the 


included between the normal to the curve of section at 4 
pitch line—which is parallel to the axis. ; har 

In Fig. 27, C P, D is the plane section of the helix and P,S js the 
normal at Py. § is therefore the piteh point, and if RST arefresh 
axes of co-ordinates, and X and Y the co-ordinates of P, referred 
to them, we have— 

Wa. Ss. ad aio ee 
which is the equation of the path of contact belonging to the plane 
section whose equation is (6). 

In using (10) we must remember that 





4= Saha «+ * «w= 4 (il) 
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where + = the pitch radius of the worm. And hence (10) can be 
expressed in terms of X and Y and constants. 


APPENDIX II, 

If Fig. 28 represents a plane section of the curved surfaces of a 
worm and worm wheel, with a thin film of oil or grease sustaining 
the load pressing them together, it is reasonable to suppose that 
the intensity of pressure will be greatest at c, where they are 
nearest together, and that it will tend to become zero at points « 
and 6, where the surfaces are so separated that the oil film breaks 
down. The distribution of pressure may, in fact, be represented 
by the curve M QN, ordinates from the base line M N representing 
intensity of pressure. The width MN may be taken as repre- 
senting the ‘‘ effective breadth” of contact for the section. It is 
clear that this “effective breadth” varies with the curvature of 
the surfaces, the nature of the lubricant and the surfaces them- 
selves, and the relative or rubbing velocity. Whilst the effect of 
the last three of the variables enumerated can be only dealt with 
experimentally, the effect of curvature alone can be treated 
mathematically. Thus, for constant conditions of lubricant, 
nature of surfaces, and rubbing velocity, there should be some 
thickness of film ¢ at which the power of sustaining load becomes 
nil. This thickness ¢ may be considered constant under the condi- 
tions laid down. 

Let the radii of curvature of the surfaces where their distance 
apart is least—i.e., where the oil film is infinitely thin—be 7; and 
rz; then, since we are dealing with films of capillary thickness, we 
may treat the dimensions in this direction as infinitesimals 
compared with 7, and 7. 

The following equations may be verified from Fig. 29— 


(5) +421 -4) «2 @ 


Hence 


or ‘ - « « (6) 


The negative sign indicating similar and the 
dissimilar curvatures. 


But as ¢ is supposed constant for the assumed constant conditions | 


of speed, lubrication, and surfaces, we may write 


ba kgf Ae, ee eae 
ed 


In this investigation the surfaces are supposed to be actually 
touching at one point, a condition not quite in accordance with 
what one might anticipate, but it may reasonably be assumed that 
the film’s thickness at the minimum distance of the surfaces is 
small compared with its maximum thickness, so that equation (7) 
may be regarded as approximately true, 

APPENDIX III, 

The expression given for the effective breadth of contact is 
capable of considerable simplification when contact takes place at 
the pitch line. 

The theorem upon which this depends is to be found in any 
work which treats of the curvature of the envelope of a curve 
carried by a rolling curve and invariably connected with it, and is 


Fs. 30, . 
Curved Surfaces in Contact. 








| prices. 


sign indicating 


| Unmarked Iron Association. 


| ment set in, and everything had to be postponed. 


number of teeth in contact from the moment when contact takes | 
place till the pitch line is reached can be found from the equation— | 





NV = 0-258 » + 0-108 + 0-667 x + 0-0667 12. 
Where x = ratio of worm-wheel radius to pitch of the teeth. 
Ifx = 2the wheel has 12 teeth and V = 0-75 
ser BO eg by 9s eae. as” a eee 
0D a Gp > ap Re ik es 


As the number of teeth engaged between the pitch line and the | 


point where contact ceases is unaffected by x, the total number of 


contact surfaces in action in any given gear is but slightly affected | 


by the number of teeth in the wheel. 





THE IRON, COAL, 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Ironworkers’ Wages‘and Iron Prices. 
THE iron trade is awaiting the declaration by the 


accountants to the Iron Trade Wages Board of the net average | 


selling prices of iron over the last three months. It is fully 
— that this ascertainment will show such an increase in the 


selling rate as will fairly entitle the ironworkers to a substantial | 


rise in wages. What the amount may be is yet uncertain. No 
new sliding scale has yet been adopted by the Wages Board, 
so that any increase will have to be a matter of arrangement. 


| But having regard to the improved condition of trade, it can 


scarcely be that the wages advance will be less than 5 per cent. 


Meanwhile the wages uncertainty is a disturbing element in iron | 
i ‘Lhe common bar | 
| makers have postponed declaring any further advance until the 
| result of the accountants’ ascertainment is made known. Now | 


articularly is this so in bar iron. 


most probably common bar prices will be a further 5s. or 10s. a 


| ton. Already makers have resolved that the present Association 


minimum of £7 5s. is to be subject to the nature of specification, 


| and that the quotation for future delivery contracts is to be even 
| now regarded as £7 10s. per ton. 
| marked bars at £9 to £9 10s., with £9 12s. 6d. as the Earl of 


Dudley’s quotation. 


National Bar Iron Association. 
Something like this, to regulate the prices of common bar 


iron, is being attempted just now by the South Staffordshire | 
J ‘ \ _ It is desired to get the iron trade of | 
North Staffordshire, South Yorkshire, Lancashire, and Shropshire | 


to act in accord and simultaneously with any advances in prices 
declared in South Staffordshire unmarked bars. The proposal is 


| on a close parallel with a movement which commenced now nearly 
But it | 


six years ago, and which then made considerable progress. 
was started at too late a period in the boom of 1899-1900 to 
be effective. The proposal is now being revived. It is 
encouraging that six years ago the suggestion of a common under- 
standing between the districts named was received very favour- 
ably. It got as far as the creation of what was termed a National 
Consultative Council. There was not, however, time to place 
this body on a sound working basis before the reflex trade move- 


unmarked bar makers will tind themselves faced with the necessity 
of providing a combination carrying with it pecuniary penalties 
in the case of breaches of the common understanding by any of the 
firms who enter the combine. Whether, however, a constitution 
providing for more or less of compulsion would be consented to in 
times like these is quite another matter. Quite recently the 
prospects of a “ pooling” association, though probably on smaller 
lines, was discussed and abandoned. 


Pig Iron. 

Pig iron is healthy and vigorous, although there is not 
now the actual amount of buying going on as recently. This is 
easily explained, however, by consumers having for the present 
satisfied their needs. The future outlook, however, is strong, not- 
withstanding the falling off at Glasgow and Middlesbrough. 
Northampton forge iron is 61s. 6d. to 62s. 6d.; Derbyshire, 62s. 6d. | 
to 64s.; and other sorts in proportion. South Staffordshire forge | 
pigs keep at 57s. 6d. to 58s, 6d.; and hot-air all-mines, 65s. to 70s. 


| per ton. 


attributed to Chasles—see page 355, ‘* Williamson's Differential 
Calculus,” sixth edition. 

Let A B—Fig. 30—be a straight line —the pitch line of a worm 
and C Da curve connected by it and carried by it—a worm tooth 
section. Let A Broll on the circle M N—the pitch line of the 
worm wheel—and in so doing let C D generate the envelope 8 T, 
which is, therefore, the section of the mating worm wheel tooth 
Then, when contact takes place at the pitch line, if +; and 7, are | 
the radii of curvature of the surface sections in contact at P— 

12 = R cosa, 

mt v2 
where & is the radius of M N—and, therefore, the pitch line radius 
of the worm wheel—and « is the angle of inclination of the contact 
path at the pitch line 

Hence at the pitch linel = K ./ Reosa, This expression for | 
12. is a good average value for the contact of any two sections | 
3 4". Fe 


of worm and worm wheel throughout their contact, 
APPENDIX IV, 
It has been already shown that 
b= kK VW Reosa. 
The Table given below shows that the average value for 4/ cos a 
does not greatly alter for very considerable variations of the ratio | 
of worm thread angle. The pitch radius of the worm is through- | 


out 6in. 
Refer to Figs. 19, 20, and 20u. 


TABLE III. 


Z = Dis- 





Values of 4/ cosa. 
Pitch = 
18in, 


Section | tance eee j a 
on of section |Pitch = 2in.|Pitch = 6in.| Pitch = | 
plane from See See 12in, | cite 
lettered.| central Fig. 20a of | Fig. 20 of & Not | Fig. 19 of 
plane. text. illustrated. | » eg 


| 
| 
| 





In. | 
1-5 , 0-338 | No contact | No contact 
1-0 “45 0-304 Q- 252 | No contact 
0-5 | 0-488 0-399 | : 
0-0 

-0-5 

at 

-1-5 





| 
peas -| 
Average value .. ..| 





APPENDIX V. 


_ In the case of an ordinary worm with straight-sided teeth whose 
sides are inclined to each other at an angle of 29deg. The average 


| several other towns, the Birmingham Corporation Electric Supply 


Blast Furnace Statistics. 


The latest returns respecting the number of blast furnaces 
now blowing in Lincolnshire and the Midlands, and also in Stafford- 
shire, supply very interesting reading. These show that in the | 
combined districts of Derbyshire, Northamptonshire, Nottingham, 
Leicestershire, and Wiltshire, there are blowing at the present 
time 59 furnaces, an increase of 6 on the middle of last year. 
Derbyshire alone numbers 36, and Northampton 13. If the Lincoln- | 
shire furnaces in blast—which number 14—are added to the com- 
bined districts enumerated, we get a total of 73 furnaces blowing | 
out of a total of 91 built. Turning now to the North and South 
Staffordshire and Shropshire districts, the statistics show that the 
aggregate in blast here is 41, an increase on six months back of | 
7. Of this total South Staffordshire is operating 20 furnaces, 
North Staffordshire 15, and Shropshire 6. These returns may 
certainly be regarded as very healthy. They register unmistakably | 
a large expansion of demand, and they also evidence that blast | 
furnace owners have not been slow to take advantage of the greater 
demand. Pig iron consumers would doubtless like to see a much 
larger growth in the production. Producers, however, have their 
own interests to consider first. 
accelerated pace would be well for prices is the one problem 
uppermost with makers, 


Electric Motors on Hire. 
Following a plan which has been successfully adopted in | 


Committee have decided to adopt, if the consent of the Council is 
given, a motor-hiring scheme, in order to benefit small manufac- 
turers, and, at the same time, to build up a profitable day-load | 
power output. The hiring terms will, I understand, range from | 
£2 10s. per annum for a 4 horse-power motor, up to £26 for a | 
50 horse-power motor. Special facilities are to a afforded to | 


| manufacturers who desire to purchase the motors. A sum of £8000 | 


to £10,000 would, it is estimated, be required for the working of | 


| the scheme for the first two years, after which, it is believed, it 


would become self-supporting. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) ¢ 
MANCHESTER, January 3lst, 


A Quiet Position. 
THE attendance on the Manchester Iron ‘Change was not | 
quite so good as usual on Tuesday. Notwithstanding stror 
reports from the States, there has been increased quietude, an 
buyers do not seem inclined to indulge in the direction of specula- 
tive requirements. It is said that although the reaction in pigiron 
has rather come as a surprise even to experienced people, yet some 


| authorities think that higher levels than those prevailing will soon 
| be a ruling feature of the market. 


tion that there is little real change in the position of the trade, and 
that a great deal of iron will be required both for the home market® 


This is based on the assump- 
France, and the Continent, | 


AND GENERAL TRADES | 


Merchant bars keep at £8, and | 


Probably these | 


Whether an increased make at an | 


| tin bars, and merchant steel is also in slow request. 
| brisk trade in ship and boiler plates, and in light plates and 


| sponding week of last year, an increase of 8979 tons. 


Finished and Pig Iron. 


Generally speaking, January is a quiet month, but if ship. 
| ments come up to expectations in the next two or three months 
| Middlesbrough make will not be equal to the demands made upon jt’ 
| It is certain there is little or no Lincolnshire or Derbyshire iron {, 
; be had, and Lancashire is well held. Hematite iron, although 
lower at the end of last week, has shown a tendency towards 
recovery. The demand for finishe1 iron continues very steady 
and prices are well maintained, bt 


Steel. 
There er pew to be no slackening off in the consuniption, 
| and works are well engaged. Indeed, there are efforts being madg 
| to increase the output, and there is every probability that there wil] 
will be a good future in this department. It is difficult to obtain 
information in regard to semi-manufactured material, but it jx 
pretty certain that German billets have a hardening tendency, 
while English are also a shade dearer. The dearth of manganese 
ore is-engaging serious attention, and it is stated that, unless there 
| is some change in Russian affairs at no distant date, the production 
| of steel in this country may be seriously interfered with. It js 
significant that manganese products have already advance: to a 
| considerable extent, in some cases 50 per cent, 


Copper and Sheet Lead. 
There is a quietly steady demand for manufactured 
copper, without any great change to note. Sheet lead is the turn 
dearer. 


Quotations. 

Lancashire No. 3 foundry, 65s. ; Lincolnshire, 62s. to 
62s. 6d.; Derbyshire, 65s. to 66s.; Staffordshire, 61s.; Middles. 
brough, open brands, 61s, 1d. to 62s. 4d. ; West Coast hematite, 
78s. to 78s. 6d.; East Coast ditto, 79s. to 79s. 6d. net. Scotch: 
| Gartsherrie, 69s.; Glengarnock, 66s.; Eglinton, 65s.; Dalmelling. 
ton, 64s. 6d., delivered Manchester. For delivery Heysham: 
Gartsherrie, 66s, 6d.; Glengarnock, 64s.; Eglinton, 63s.;. Dalmel. 
| lington, 62s. 3d. to 62s. 6d. For delivery Preston: Gartsherrie, 
| 68s, 3d.; Glengarnock, 65s.; Eglinton, 64s.; Dalmellington, 63s, 6d, 
Finished iron: Bars, £7 10s.; hoops, £7 17s. 6d.; sheets, £8 10s, 
to £8 15s. Steel: Bars, £7 10s. to £7 15s.; hoops, £7 15s.; boiler 
plates, official, £8 2s, 6d. to £8 5s.; plates for tank, girder, and 
bridge work, £7 15s, to £8; English billets, £5 10s. to £5 1hs,; 
foreign, £5 2s. 6d. to £5 5s.; sheets, £8 17s. 6d. to £9 2s. 6d, 
| Copper: Sheets, £92 to £9 per ton ; seamless copper tubes, 114d, 
| to Ils.; brazed, 114d. to 11#d.; brass tubes, 8#d. to 9d.; condenser, 

93d. to 10d.; rolled brass, 84d.; brass wire, 8#d.; brass sheets, 
old. per lb, Sheet lead, £19 10s. per ton, 


Lancashire Coal Trade. 

There is little or no change to record in the position of 
this trade. Manufacturing coal remains very firm, and there is 
also some scarcity of slack. On shipping account there are better 
reports. The relations between the men and their employers in 
the mining industry in Lancashire have for some time past been of 
a fairly amicable character, and it is gratifying to announce that 
the colliery strike at Pemberton, near Wigan, which has lasted for 
six months, is likely to be terminated. Terms will shortly be 
| brought before the Coalowners’ Defence Association, 


Manchester Association of Engineers. 

At the last meeting of the above Association, Mr. (. F, 
Metzger, of Manchester, read a paper on ‘‘ Modern Electrical 
Developments.” From an engineering point of view he presented 
few new features, although the facts relating to the progress of 
tramways, street lighting, &c., were most valuable. There was 
considerable difference of opinion on the subject of the applica- 
tion of electricity to the driving of cotton mills, which vitally 
| affects Lancashire. The remarks of Mr. Metzger were questioned 
by Mr. Alfred Saxon, who contended that hitherto the balance of 
opinion was in favour of mechanical driving. On the other hand, 
one or two of the members pointed out that electricity had been 
applied in connection with mechanical power in other directions, 
and had proved of considerable saving in the finished product, 


BARROW-IN-FURNESS, February Ist, 
Hematites. 

The hematite iron trade shows signs of weakness, and 
business has been done at prices fully 1s. below those ruling last 
week, but yet sales have been on a comparatively large scale, and 
makers are very well off for orders. Makers have reduced their 


| price for mixed Bessemer numbers to 70s. per ton net f.o.b., while 


warrant iron is at 68s. 10$d. net cash sellers, buyers 3d. less. 
There is a continued growth in warrant stocks, which now total at 
67,418 tons. Makers’ stocks are low, and they are not likely to 
increase, as all the iron which is being produced is reauired to 
meet delivery engagements. The demand for spiegeleisen and 


| ferro-manganese is well maintained, and the demand is large on 


home as well as on foreign account. A good business is being done 


| in charcoal iron, and the output of the one furnace in blast is 


readily consumed, stocks being kept at a very low point in 
consequence. Forge and foundry iron is in very slow demand. 
There are in blast altogether in this district 37 furnaces, 


Iron Ore, 
The demand for iron ore is very well maintained, and 15s, 
is still quoted for good ordinary sorts net at mines. Spanish sorts 
are at 19s, net at West Coast ports, 


Steel. 

There is an improvement to note in the Bessemer irof 
trade, but the business which has come to hand is only sufficient 
to keep the mills working half time. Heavy steel rails are at 
£6 per ton. There is only a quiet trade doing in —. and 

ere is a 


sheets; and the mills are running night and day, and expect 
new orders, not only from local but from general sources. Heavy 
ship plates are at £7 10s. per ton, and boiler plates at £8 12s. 6d. 
The market for chilled iron castings, such as tramway wheels; 
&e., is very brisk, and local works are fully employed night and 
day. 

Shipbuilding and Engineering. 

No new shipbuilding orders are reported this week, and 
the stocks are looking very empty. The engineering trade is 
fairly busy all round, and a fair amount of activity is observable, 
even in the marine shops, 


Shipping. 
The shipping trade is much quieter than it has beet! 
chiefly owing to the shrinking in exports of steel. During last 


| week 5142 tons of iron, and 6745 tons of steel were shipped, @ 


total of 11,887 tons, as compared with 20,866 tons in the — 
ne 


exports this year have reached 56,235 tons, being a decrease of 
15,312 tons on the corresponding period of lastyear, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TRADE generally continues in a satisfactory condition through? 
out the Sheffield’ and South Yorkshire district, although the 
exceptional activity in the majority of the heavy departments has 
not yet extended to the principal lighter staple trades of the city; 
such as cutlery, silyer, and plated ware, 
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House Coal. 

The demand for household fuel is undoubtedly slackening, 
the lessened requirements of consumers through the continuance 
of abnormally mild and open weather being insufficient to absorb 
the output, and values are weaker, but the call from London and 
southern markets is prin maintained. To prevent accumulations 
at the pits, supplies can be had in several directions at somewhat 
easier rates. The coal in which the largest business is now being 
done is for secondary qualities, Silkstone is not greatly in request. 
Best hand-picked Silkstone is quoted at from 12s. 6d. to 12s, 9d. 
per ton ; secondary qualities, from 8s. 6d. to 9s. 6d. Barnsley 
thick seam house coal fetches from 10s. 6d. to 11s. per ton, inferior 
qualities making 8s. 6d. to 9s. in owners’ wagons at the pits. 
‘Phere isa good demand for household nuts at 8s, 3d. to 8s, 6d. per 
ton. 

Steam Coal. 

Anactive tradeis still being sustainedinsteam coal, Having 
regard to the time of the year, the business is exceptionally good, 
the large quantity of coal going out of hand being at prices which 
the coalowners state fully justify the increase in contract rates 
which they decided upon towards the close of last year. The 
action of three leading railway companies in not placing their con- 
tracts for locomotive fuel does not appear to have much affected 
the situation so far as South Yorkshire hards are concerned. For- 
ward sales have been freely effected, and important contracts 
placed elsewhere have kept values quite firm, and in some instances 
stiffened them. Steam coal is now quoted at 8s. 6d. to 8s. 9d. per 
ton at the pits. The weight forwarded to Hull, both for shipment 
and the coastwise trade, is in excess of the tonnage at the corres- 
ponding period of last year. The requirements of the steam 
fishing trawlers are fully maintained, and constitute a feature of 
increasing importance in the steam coal trade. 


Manufacturing Fuel and Coke. 

Coal for commercial purposes is in excellent request, and 
the business is expected to get briskeras the year advances. The 
tonnage forwarded to Lancashire cotton and Yorkshire textile 
districts is inereasing, and although the output is much larger than 
it was, the market is equal to absorbing all that reaches it. In- 
creased activity is also reported in the coke trade ; but the output 
js still more than equal to the demand, which makes prices tend 
more in favour of buyers. 
active in North Lincolnshire and Derbyshire, to which a large 
portion of the production is sent. Good samples of smelting coke 
are quoted at 10s. 6d. to 11s. 6d. per ton, washed samples making 
lls. 6d. to 12s. 6d. per ton at the ovens, Coking slack and smudge 
are favourably affected by the large output of coke, mostly the 
result of the by-product ovens, which are increasing so rapidly. 
Prices give indication of going up, 4s. 6d. to 5s, per ton being asked 
for superior sorts, 


Iron and Steel, 


The excellent business reported in the iron and _ steel 
trades continues, with every prospect of extending with the 
increased facilities for production now being provided. Additions 


to works are in evidence in many parts of the East End, where the 
heavy trades are situated. These new buildings, with their 
machinery, are not confined to one class of manufactures, though 
the greater portion of them concern military, marine, and railway 
material, and more especially the production of steel required in 
these branches and other departments of local work. There has 
been some weakening in hematite quotations. This is not attribut- 
able to any falling off in business, the demand being as good as 


ever, but to the temporary uncertainty invariably caused by poli- | 
tical affairs at such an exciting period as a General Election. West | 


Coast hematites are now at 80s. to 81s. per ton ; East Coast, 77s. 
to 78s. per ton, less 24 per cent., at Sheffield and Rotherham ; 
these quotations show a decline of 1s. per ton in both instances. 


Lincolnshire irons remain unaltered: Lincolnshire No. 3 foundry, | 
58s, 6d. per ton; Lincolnshire No. 4 forge, 56s. per ton; basic, | 


58s. per ton; Derbyshire No, 3 foundry, 60s. to 61s. per ton ; 
Derbyshire forge, 56s. to 58s.; these quotations are net at Sheffield 
and Rotherham, Bessemer high carbon billets, £7 15s. per ton; 
Siemens billets, medium temper, £8 5s.; high carbon, £9 5s, 
per ton, 

Military, Railway, and Marine Material. 

There is good business in all these departments. The 
armour plate mills could do with more work, but there is consider- 
able activity on Government account, both in armour and in pro- 
jectiles, as well as in gun forgings, the latter not of very large 
calibre. One local firm is busy both on guns and armour. 
Railway specialities are being largely manufactured, and fresh 
work is constantly offered, The home companies are somewhat 


traffics on the local lines, but difficulty is found in placing work for 
anything like quick delivery, the various manufacturers now being 
actively employed for foreign and colonial markets. A satisfactory 
amount of business is reported in shipbuilding material, mainly for 
the northern and western shipyards, ‘ : 


Agricultural Machinery and Implements. 

_ The large engineering establishments in the Eastern 
Counties are ordering very freely at present, more especially those 
with a good German connection. The new German Conventional 
tariff comes into operationin March. Under its conditions the 
duties are raised on most of the manufactures of steel and iron, 
ind there is much pressure to make deliveries before the old fiscal 
arangement expires. Bars and rods are being sent in heavy 
weights to the Eastern Counties’ engineers to be worked up into 
agricultural machinery and implements. Large orders for bars 
are also being placed to go to Germany before March. 
the most important irohworks in the South Yorkshire district is 
much pressed for deliveries on account of the new German tariff, 


Sheffield Chamber of Commerce. 

_ The annual report of this Council, issued for to-day’s 
Meeting, states that a considerable improvement of trade 
has taken place during the past year. Many branches, and 
notably the heavier trades, have been in a position of moderate 
prosperity, although, adds the Council, it is doubtful whether the 
improvement has yet reached the older staple trades. Nevertheless, 
the outlook is of a much more promising character, ‘‘ and there 
seems but little doubt that the members of the Chamber may 
look in the immediate future to a considerably better state of 
things with regard to business than they have been accustomed to 
in the immediate past.” ; 











NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Cleveland Pig Iron Market. 

THE unsettled character of the pig iron warrant market 
caused by the speculative operations and the heavy stock lead to a 
nee in the quotations for makers’ iron, and consumers are 
sow about buying. January closed ‘with the price of Cleveland 
Warrants at the lowest figure that had been quoted during the 
month, 52s, 4d. cash being the general figure on Wednesday, and 


Smelting operations, however, continue | 


direct into consumption, and practically none now finds its way into 
the public stores. The lower qualities of Cleveland pig iron have 
become rather scarce, and are now nearer No, 3 in price than they 
have been for more than two years. Thus, 52s, 3d. per ton can be 
got for No. 4 foundry and 51s, 9d. for No. 4 forge, whereas last 
spring consumers could get the latter at a price 4s, per ton less 
than that which they had to give for No. 3. Trade never justified 
so great a difference that was brought about by pure speculation 
in No. 3. 


Hematite Iron. 


was there so large a production. It is all going into consumption, 
and more would be taken if it could be got. Italy has taken 
Cleveland hematite iron freely during January, and there is a 
probability that America will need a considerable quantity, judging 
from the reports received. Easier rates are reported from the 
West Coast, and this has kept East Coast prices from rising, the 
price of mixed numbers now being 70s., and No. 4 66s. It 
must be acknowledged, however, that these are very fair prices. 
Rubio ore is at 21s. 6d. per ton delivered at Middlesbrough, but 
there is not much being ordered, as almost every consumer has 
already contracted for what he will require during the half year, 
and there are considerable stocks at the works, 


Pig Iron Shipments. 

The January shipments of pig iron from the Cleveland 
district were above the average for the first month of the year, and 
were specially satisfactory in respect of deliveries to the Continent, 
consumers in Germany and Belgium having been putting Cleveland 
iron into stock in view of labour troubles which were looked for 
there. A good deal of forge iron has been taken by Belgium. The 
total shipments of pig iron from Cleveland last month reached 
79,915 tons, compared with 91,923 tons in December ; 53,227 tons 
in January, 1905; and 79,913 tons in January, 1904. 


Cleveland Miners’ Wages. 

The Cleveland ironstone mine-owners have agreed to give 
their men 1# per cent. advange of wages, and to wipe off all arrears 
due froin the men in respect to reductions that became due, but were 
not enforced, during the bad times. It will be remembered that in 
1903 it was acknowledged by the men that the employers would 
have been justified in reducing the wages, but the representatives 
of the men agreed that if such reductions were not enforced they 
would forego advances which became due when trade revived. 
There remained up to Monday last between 1 and 2 per cent. of these 
arrears to be paid back, and the employers arranged to wipe off 
that and give besides that the amount of advance stated above. 





Manufactured Iron and Steel. 

| The demand is very fair, and all the works are in full 
| employment. Prices are moving up in other districts, and they 
| are expected to rise also in the North of England. The manufac- 
| turers in Scotland and Lancashire have this week advanced the 
| price of steel boiler plates 10s. per ton, and a similar move is 
expected here. Steel sheets are up to £8 for singles and £8 5s. for 
doubles, both less 24 per cent. The quotation for steel ship plates 
are at £7 ; iron ship plates, £7 5s.; steel ship angles, £6 12s. 6d.; 
iron ship angles, £7 5s.; parallel packing iron, £6; steel joists, 
£6 7s. 6d.; iron ship rivets, £7 17s. 6d.; steel hoops, £7 5s.; steel 
| strip, £6 15s.; iron bars, £7 5s.; and steel bars, £7, all less 24 per 
cent. Heavy steel rails are at £6 2s. 6d.; cast iron railway chairs, 
£3 15s.; and steel sleepers £7, all net at works, 


Prices and Wages in the Iron Trade. 

The Board of Conciliation and Arbitration for the Manu- 
factured Iron and Steel Trade of the North of England have 
received from Mr. Waterhouse the statement showing the quanti- 
ties of finished iron delivered by North of England firms during 
November-December, 1905, and the average prices realised there- 
for. The average realised price was £6 3s, 6-53d. per ton, a rise of 
| 3s. 6d. per ton on the rate reported for September-October, and this 
gives the puddlers an advance of 3d. per ton, bringing the rate up to 
8s. 3d., or 6d. more than a year ago. That is a good deal above the 


| lowest rate, which was 6s, 3d. in 1884, and it compares with 13d, 3d. 


| in 1873, this latter being the highest known. 
| finished iron works were raised 24 per cent. on Monday of this 


Other wages at the 


week. The realised price rose 7s. 14d. during 1905, and the 
£6 3s. 6-53d. reported for the last two months was the highest 
figure recorded since the last two months of 1903. while the 
deliveries were heavier than since the beginning of 1904. The 
foHowing were the average prices realised in November-December, 
and in brackets are shown the advances on the previous returns :— 
rails, £5 13s, 11d. (1s. 4$d.); plates, £5 18s. 3-69d. (3s. 14d.); bars, 


: | £6 3s, 3d. (3s. 44d.); and angles, £6 lls. 6d. (3s, 7d.), 
short of wagons, which are urgently required through augmenting | 


| highest £11 19s. 3d., in 1873. 


The Year’s Finished Iron Prices. 

The average price realised over the whole of last year was 
£5 19s, 2d., as compared with £5 18s. 11d. in 1904 ; £6 4s, 5d. in 
1903 ; £6 4s. 3d. in 1902 ; £6 16s, 9d. in 1901 ; and £7 19s. in 1900. 
The lowest price ever recorded was £4 14s. 1d., in 1895, and the 
The deliveries in 1905 were the 
smallest ever reported, and were only about a tenth of the 657,000 
tons reported in 1883, 


Shipbuilding, &c. 
The inquiry for new steamers is brisker, and more orders 


| would result from them if the builders could give early delivery. 


But they are already so full up that they cannot execute the orders 


| offered till towards the end of the year, 


One of | 


j}at 9s. 3d. 





bn Was 2s, 7d. per ton below the best price of the month. But 
‘iat speculators expect the value of pig iron to rise in the spring 
fe ‘pparent from the fact that the three months’ official quotation 
or warrants is 1s, per ton higher than the prompt price. Traders 


ahi looking for an improvement in quotations when the spring 

the yng season opens, and they likewise expect some decrease in 
he stock of pig iron in the public stores. No, 3 Cleveland G.M.B. | 
Pig iron has not fallen below 52s. 9d. per ton, and that only among | 
Second hands, the makers themselves holding out for 53s, and 53s. 3d, | 
4 lnatter of fact, the whole of what ismade of most brands is going | 


Coal and Coke. 


The demand has become somewhat quieter, and more 
desire on the part of some of the merchants to sell is manifest. 
But that is not the case with the colliery people; they are still 
well supplied with orders, and have little to dispose of for early 
delivery. The German demand has become considerably quieter. 
It was the extra business with the Continent which caused the 
unusual activity in the demand about the middle of January. The 
prices of steam coal are 9d. to ls. per ton cheaper than they 
were then, for best can now be got at 9s. 9d. per ton, f.o.b. Gas 
coals are at present dearer than steam, best being at 10s. to 
10s, 3d., and smalls 9s. to 9s, 3d., f.o.b. Unsereened bunker coals 
rose to 10s. 6d. per ton, f.o.b., last month, but now they can be got 
Furnace coke has been slightly easier in price on 
account of the stoppage of the Cleveland furnaces, but quotations 
are firmer again, and 17s. 6d. per ton is the figure for medium 
sorts delivered at the Middlesbrough furnaces, 


Future of Pneumatic Tools. 

At the meeting of the North East Coast Institution of 
Engineers at Newcastle, on January 26th, Mr. Schofield’s paper on 
**Pneumatie Tools as applied to Shipbuilding” was discussed, 
It was said that there were only about three firms on the North- 
East Coast who had adopted any form of pneumatic riveting. In 
some pneumatic riveting tests at Messrs, Wm. Gray and Co.’s yard 
at West Hartlepool, a gang, composed of one riveter, a holder-up, 
and a heater boy, had driven over 100 fin. rivets per hour in the 
tank 7 of one of their vessels. It was stated that a prominent 
Clyde s ar had turned out 20 per cent. more tonnage from 
the same building berths by the use of pneumatic tools, 








NOTES FROM SCOTLAND. 
(From our own Correspondent: ) 
Condition of Trade. 


: _ THERE has been a somewhat unsettled feeling in the 
Scoteh iron trade during the past week, Jt is admitted that the 


A sound business is being done in this branch, and never | 


elections have had a considerable effect in producing this state of 
matters. But the uncertainty that prevails with reference to 
foreign imports has not been without its influence. Reports from 
the United States, for example, have been very conflicting, some 
being to the effect that the Americans are about to take supplies 
from us, and others that they are likely to send hither consider- 
able quantities of manufactured steel. Then the speculative 
element in the warrant market has been potent within the last 
week or two. Large quantities of warrants have been thrown on 
the market, with the result of depressing prices, and causing no 
little general weakness. Despite all these influences, however, it 
is believed that the general state of business is sound. 


Unsettled State of Warrants. 

Towards the end of last week the warrant market was 
much depressed by large sales of Cleveland warrants. It was 
stated on Change that holders of warrants for a further rise in 
prices had got tired of holding the iron, and were, in a number of 
cases, selling out. However this may be, prices went down almost 
ls. per ton. A partial recovery has since taken place, but the 


| market has been very unsettled. Business has been done in Cleve- 


; land warrants from 53s. to 52s, 6d. cash, and 53s. 4$d. to 52s. 10d. 
one month. Scotch warrants have been quoted nominally from 
58s. to 57s. 9d. per ton. 


Hematite and Foundry Iron. 


There has been rather more doing in Cumberland 
hematite in our market. Business has been done at 68s. 9d. to 
68s. 11d, cash, and the present quotation is 69s. The demand for 
Scotch hematite is quite brisk, and it is reported that contracts of 
considerable size have been entered into with the makers for deli- 
very over a considerable period, The prices of this iron remain 
steady, merchants quoting 74s. per ton, for delivery at the West 
of Scotland steel works. There is a considerable improvement in 
the demand for foundry iron, large quantities of which are required 
for heavy castings, and forge iron is also selling in a more satisfac- 
tory way. 

Prices of Scotch Makers’ Iron. 

Makers of Scotch pig iron report that they have received 
very gratifying orders, both directly and from merchants, for the 
home trade and for export. Prices of ordinary and special brands 
are well maintained. G.M.B., No. 1, is quoted Glasgow, 62s.; 
No.3, 60s.; Carnbroe, No.1, 65s. 6d.; No. 3, 62s. 6d.; Clyde, No. 1, 
67s. 6d.; No. 3, 62s. 6d.; Calder, No. 1, 68s.; No. 3, 63s.; Gart- 
sherrie, No. 1, 68s. 64.; No. 3, 63s. 6d.; Summerlee and Langloan, 
Nos. 1, 70s.; Nos. 3, 65s.; Coltness, No. 1, 76s.; No. 3, 66s.; Glen- 
garnock at Ardrossan, No. 1, 68 No. 3, 63s.; Eglinton at 
Ardrossan or Troon, No. 1, 63s. 6d.; No. 3, 61s.; Dalmellington at 
Ayr, No. 1, 65s.; No. 3, 60s.; Shotts at Leith, No. 1, 67s. 6d.; 
No. 3, 62s. 6d.; Carron at Grangemouth, No, 1, 69s, 6d.; No. 3, 
64s. per ton. 


The Shipping Trade in Pig Iron. 

The shipments of pig iron since the beginning of the year 
have certainly not been very encouraging. They amount in all to 
date to 17,527 tons, compared with 20,847 in the corresponding 
period of last year. These include coastwise as well as foreign 
shipments, and the proportion sent abroad is comparatively small. 
The past week’s shipments amounted to 3356 tons, against 3771 in 
the corresponding week. There was despatched to Canada 10 tons, 
South America and India 80 tons each, Australia 156, France 35, 
Belgium 120, China and Japan 545, other countries 55, the coast- 
wise shipments being 2275 tons, against 2537 in the same week of 
last year. 








Imports of English Iron. 

The arrivals of Middlesbrough pigs at Grangemouth in the 
past week reached 9720 tons, being an increase of 3416 over the 
corresponding week, The total arrivals since the beginning of the 
year are 32,625 tons, showing an increase of 3897 tons, 


Stocks of Pig Iron. : 

There has been a small increase in the stocks of pig 
iron in the Glasgow warrant stores since last report, and the 
totals, both in these stores and in makers’ works, are compara 
tively small. If they have any bearing at all on the market, it 
is more likely to be favourable than otherwise, 


Finished Iron. 

There is a steady business doing in the finished iron 
trade. Prices have not varied very much, and the sales are 
reported to be on an average scale. The accountant to the 
trade reports, as the result of an examination of the makers’ 
books during November and December last, that the average 
net prices realised at the works for all classes of manufactured 
goods was £5 19s. 11°42d. per ton. This rate does not call for 
any change in wages, which will therefore remain unaltered 
during the next two months, 


The Steel Trade. 

The makers of steel are very well employed, having large 
shipbuilding and other structural orders on hand. The advances 
in prices in other districts are tending to strengthen the position 
of the steelmakers here. There can be no doubt that their costs 
are very heavy, and that, on account of the expense of so much 
night work and other extra charges, they are only able to make 
a small margin of profit, 


Shipbuilding and Engineering. 

During the past month fifteen vessels of 31,162 tons were 
launched from the Clyde shipyards, compared with 20,202 tons 
in January last year. Owing to the holidays the output in January is 
usually small, and that of the past month is the tent since 1899, 
when 31,647 tons were put in the water. The new work booked 
during the month is estimated to amount to about 14,500 tons. 
The work on hand, however, is a guarantee that the builders will 
be kept busy for a very considerable time. The marine engineer- 
ing works are well employed. Several fresh shipbuilding and 
engineering orders have been intimated within the last day or two, 
but their total tonnage is moderate, 


The Coal Trade. 


There is a steady business doing in the various branches 
of the coal trade. The shipments from this district in the past 
week show an increase of about 13,000 tons, and the total from 
the Scottish ports is fully 30,000 tons better than in the preceding 
week, A large consumption of coal has taken place in the iron 
and steel works, and other factories, There is no change in 
prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 


A SLIGHT falling off has been experienced in the steaiit 
eoal trade, due to various causes, First, the great accumulations 
have been cleared away to a large extent, and this has been followed 
by a steady output, and some slackness of tonnage coming in td 
Cardiff caused, in a few cases, the acceptance of about 3d. per ton; 
leading to the offer of best steam from 14s. instead of 14s. 3d: 
This is regarded as only a temporary evil. Good business has been 
secured for February, and there is a strong expectation of a speedy 
recovery, if not, as some on ‘Change predict, a boom. France has 
been a considerable buyer, to the extent, it is estimated, of 100,000 
tons over the average, and the Russian order for Odessa is now in 





process of being despatched. The Russian requirements werd 
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divided, 25,000 tons 
and 10,000 tons with 


placed 
weastle 


This was 
Brothers, 


35,000 tons. 
with Cory 
firm. 
29s Cargoes are now going freely to Genoa. Five went 
one day this week with a total of 12,800 tons. As showing the 
character of the trade this week, on Monday 62,807 tons were 
despatched, and the next day 47,511. Much depends upon the 
weather, which has made the winter a disastrous one to Cardiff 
shipping, and has seriously affected Carditf trade. The shipments of 
‘coal at Swansea last week, despite of the weather, amounted to 
60,000 tons. Newport despatched 72,381 tons, but here again. as 
in the case of Swansea, the despatch to home ports was lessened by 
the weather. 


ree 
e 


a 


Latest Prices. 

Mid-week quotations, as annexed, were firmly given for 
steam ; housecoal businessstronz ; small steam easier ; Rhonddacoals 
unaltered. Monmouthshire are in steady demand. Latest quota- 
tions Cardiff :-—Best steam, I4s. to 14s. 6d.; best seconds, 13s. 6d. 
to 13s. 9d.; seconds, 12s. 6d. to 13s.; drys, 12s. 6d. to 13s.; best 
smalls, 9s.; best ordinaries, 8s. 6d. to 8s. 9d.; seconds, 8s. to 8s. 3d. ; 
inferiors fronr 7s. 6d.; best Monmouthshire semi-bituminous, 
13s. 3d. to 13s. 9d.; best ordinaries, 12s. 6d. to 13s. 3d.; seconds, 
12s. to 12s, 6d 
13s. 6d. to 1ds. 


-; house coal, best, 16s. to 16s. 3d.; best ordinaries, 
; seconds and other, kinds, 10s. 6d. to 11s.; No. 3 
Rhondda, I4s.; brush, 11s. 9d. to 12s.; small, 10s.; No. 2 Rhondda, 
Ils. 6d. to 12s.; through, 9s. 3d. to 10s.; small, 7s. 6d. to 8s. 6d. 
House coal prices now appear to have touched the highest point. 
This has not been so high as hoped for, but it must be remembered 
that output has materially increased and competition become 
keener. 


Swansea Prices. 
Latest quotation for steam coal at Swansea is 13s. to 14s.; 
No. 3 Rhondda, 14s.; through, 10s. 6d.; small, 9s.; best anthra- 
cite slightly higher, 19s. to 19s. 6d.; second malting, 16s. to 17s.; 
big vein, 13s. 3d. to 13s. 9d.; red vein, 9s. 6d. to 10s.; cobblés, 
16s. 6d. to 17s.; nuts, 18s. 9d. to 19s. 3d.; German nuts froin 
17s. 9d.; peas,-11s.; rubbly culm, 4s. 6d.; duff, 3s. 9d. 


Patent Fuel. 
Swansea despatched over 10,000 tons last week, but com- 
-anaing with other ports is keen. Cardiff, Newport, and Port 
‘albot are exporting largely. Swansea quotes down to 12s., 


including tax. Newport and Cardiff quotations are up to 15s. 6d. 


This week Cardiff is sending large cargoes to Vera Cruz, Per- | 


nambuco, and other destinations. Pitch is dearer. 
Hauliers’ Grievances. 

The Joint Committee of the Conciliation Board are wisely 
moving in the matter of the alleged grievances of hauliers, and 
held a meeting a few days ago, where the subject was well dis- 
cussed, but it was impossible to bring about a settlement until all 
evidence required was in hand, and the hauliers have been 
promised that there shall be no further delay than is necessary. 


New Winnings of Coal. 
i um glad to announce that the spirited efforts of Mr. W. 
Smith, general manager, and of Mr. D. Lewis, manager at Bar- 
goed, have been successful in the new sinking at Deri, and that a 
substantial thickness of seam of the well-known Rhaslas coal has 
been won at a depth of 600 yards. It is expected that a further 
depth of 40 yards again will win the steam coals, 


The Fernhill and Risca Disputes. 

Afterlasting nine months thestrikeat Fernhill, whicharose 
out of a difference of 2d. per ton, has been amicably settled, the men 
returning to work at the rate previously in force. With regard to 
the Risca dispute, this has also been a long-standing one, but 
would now appear to be within sight of a settlement. This week 
Viscount St. Aldwyn—Sir Michael Hicks-Beach—held a meeting 
at Newport in his capacity of independent chairman, and ruled 
against the men, déciding that they should return to work, and 
that the question in dispute should then be inquired into. As the 
men have practicaliy assented to this proviso, this strike. which 
has lasted from July, has in all probability run its length. It has, 
as | have stated on former occasions, entailed great burdens upon 
the miners generally, who have had to contribute to the strike pay, 
and lessened the industrial progress of a large district. 


Iron, Steel, and Tin-plate Trades. 

Some degree of quietness prevails at the large Bessemer 
works, though not such as to occasion much comment. If Dowlais 
has not shown marked activity at the mills, it is only considered 
to be temporary, short time and slackness in some departments 
generally existing at the beginning of the year. If there have been 
no importation of steel billets from abroad there was greater 
activity in home make. In the Swansea Valley more tin bars were 
turned out than during any previous week this year. On ‘Change, 
Swansea, this week it was stated that Middlesbrough and Scotch 
pig had shown weakness, but that there had been a slight 
recovery in hematite. Cleveiand stocks are very large. Latest 
“ween are :—Bessemer mixed numbers, 69s. 1d.; Middles- 
ywrough 52s. 8d.; Scotch, 57s. 9d.; Welsh hematite, 72s. 6d.; 
Bessemer steel bars, £5 6s.; Siemens, £5 7s. 6d. Tin-plates 
were turned out in large quantities last week, over 100,000 
boxes coming from works. ‘Shipments were under 79,000, so 
stocks were increased to 225,343 boxes. Non-arrival of tonnage 
is stated to be the cause. Loadings are going on for the Far East, 
New York, and other quarters. The outlook is favourable ; more 
business is coming in from the Far East, and a greater demand for 
oil cakes is springing up. The prominent topic on ‘Change is the 
high price of raw materials, and the consequent difficulty makers 
experience in quoting prices to suit the requirement of buyers. 
Latest prices:—-Tin-plates are 13s. to 13s. 6d., ordinary I.C., 
20 x 14 Bessemers, and 13s. 6d. to 13s. 9d. Siemens; charcoal 
tin-plates, C 20 x 14, Siemens primes, are at 14s. 6d. to 17s. 6d.; 
C A roofing sheets, £10 per ton; big sheets for galvanising, 6ft. 
by 3ft., £10 5s. Finished black plates, £10 5s. to £10 10s.; 
charcoal ternes, Siemens primes, 27s. to 27s. 6d. Block tin is at 
£164 15s. cash. Lead, £16 18s. 9d.; copper, £78 5s.; silver, 303d. 
per oz.; spelter, £27 12s. 6d.; iron ore, 20s. 6d. to 21s. All 
industries are brisk in the Swansea Valley, excepting sulphuric 
acid, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Iron and Steel in Silesia. 
ON the pig iron market demand continues animated, and 
prices show much stiffness. - The rolling mills are reported to be 
very busy, plates, especially heavy sorts for boiler-making purposes, 
being in active request. Pipes likewise are very well inquired for. 
Rising quotations and a very brisk inquiry are reported from the 
scrap iron market. In December last year output in pig iron was 
75,896 t., against 73,966 t. in November, and against 70,385 t. in 
December, 1904. Silesian output in pig iron for 1905 was 37,005 t. 
higher than in the year before, $61,012 t. having heen produced in 
1905, against 824,007 t. in 1901. Output in the different sorts of 
raw iron was as under:— 

1905. 
Tons. 
94,350 

-. 47,642 

. 258,574 

~ 9,112... 
-- 362,384 .. 


1904. 
Tons. 
Foundry pig 
Bessemer .. 
Basic. . <i 
Spiegeleisen 
Forge pig .. 


‘ *. 864,910 
Total export was 1657 t.; 330 t. Bessemer were sent to Russia, 178 t. 


Prices c.i.f are not fully known, but do not exceed | 


spiegeleisen to Russia, and 1149 t. spiegeleisen to Austria. In 1904 
3128 t. were exported, Servia and England being then among the 
consumers, the former buying 150 t. foundry pig, and England 25 t. 
spiegeleisen. 


Rhenish-Westphalian Iron Trade. 

The rise in the prices for foundry pig, which has been 
decided upon for sales in the second quarter of the preseyt year, 
sufficiently illustrates the strong tone of the market. Quotations 
for hematite, accordingly, will be M.82 p.t.; for foundry pig, 
No. 1, M.78; and for No, 3, M.70 p.t. This means a rise of 
M. 10 p.t. for hematite and M.7 and M.3 p.t. for foundry pig, 
when compared with the prices ruling at present. In drawn wire 
and in bars demand continues exceptionally good, and the Steel 
Convention has resolved on an increase in output. Deliveries in 
semi-finished steel for December last year were 169,946 t.; this is 
3000 t. less than in November, 1805. A very good business is done 
in railway material, and deliveries in December were 155,538 t., 
against 145,758 t. in November, and against 134,781] t. in Decem- 
ber, 1905. A still greater difference is shown in sectional iron, 
151,951 t. having been delivered in December, against 119,641 t. 
in November, and against 80,605t. in December, 1904. 
at the Loop mills appears to be increasing, and has been altogether 
satisfactory of late, prices being stiff; foreign orders come in 
freely. The same may be said of the plate mills, where orders are 
secured for many months ahead. The Union of German Tool- 
makers, at a recent meeting, reported that the employment of the 
shops had been exceptionally active throughout the last quarter 
of 1905. An improvement in prices has likewise taken place. 
Skilled workmen are still scarce in this branch of business, and 
wages, therefore, have been, on the whole, moving upwards, 


The Saar and Mosel District. 

Both home and foreign demands have been brisk in the 
pig iron department, and business transactions in the new year 
have been, in every respect, satisfactory. Semi-tinished steel 
meets with active demand, and though export prices have been 
raised, there was no abatement. Home inquiry increases, and the 
mills find some difficulty in satisfying their customers. Malleable 
iron bars have been steadily moving upwards ; bars in basic cost 
M. 112-50 p.t., and iron bars M. 130 p.t. For iron plates also a 
rise in price could be carried ; plates in basic realise M. 130 p.t., 
free Dillingen, and heavy plates are paid with M. 122 to M. 125 p.t. 


Coal and Coke. 

From Silesia as well as from Rheinland-Westphalia favour- 
able accounts are coming in regarding: business on the coal and 
coke market, and spring will not bring the usual reductions in 
| prices, but rather an advance, for some Sorts at least. Austrian 
| dealers purchase freely in Silesia. During the year now past 

5,706,733 t. coal were exported from Upper Silesia to foreign 
countries, which shows an increase of 463,329 t., against 1904. 
Russian Poland takes the largest share, buying 920,018 t., against 
613.195 t., the increase being caused by the strike of the Polish 
colkers. To Russia 44,829 t. were exported, against 18,708 t. in 
1904 ; Galicia and Bukowina, 647,497 t.; Roumania, 2563 t.; Hun- 
| gary, 667,636 t., against 627,53: Servia, Bulgaria, 3670 t., 
against 142 t.; Bohemia, 518,973 t., against 491,621 t.; 
2,904,594 t., against 2,904,213 t.; Denmark, 593 t.; during the 
first two months of last year 400 t. coal were sent to Denmark, 
while the remaining 193 t. fall to five months. Output of coal in 


Business | 


Austria, | 


Rheinland- Westphalia has been exceedingly strong lately, but is, | 


nevertheless, hardly sufficient to cover the 


demand ; 


ever - increasing | cos Ret a 
‘ | practise as a civil engineer. 
from January Ist to January 15th 244,484 wagons of | aboaima nee 


coal, coke, and briquettes have been delivered in the Ruhr dis- | 


trict, against 191,011 wagons in the same periol the year before, 
which shows an increase of 28 per cent. 


Austro-Hungarian Iron Trade. 

In all departments a firm tone is perceptible ; some 
branches have resolved to reduce their rebate, and there is 
generally more life stirring than previously. The bridge-building 
industry will be well engaged in the immediate future, as some 
large orders for local railways are holding out. 


| centralising themselves for greater efficiency. 





| with the consent 


demand will continue, as new requirements are constantly coming 
to the surface which were not anticipated. The coal and coke 
markets are very active, and those concerns which have stori 
capacity are securing as much fuel as possible against the contin. 
gency of strikes. 

Connellsville foundry coke is oversold. Anthracite coal is yer 
active, and enormous supplies have been stored, and the policy of 
storing will continue until capacity is exhausted. There aro nog 
recent indications which would throw light on the possibility of 4 
strike. Both sides are conferring with a view to establishing wage 
rates for the coming year, but the point of dispute will be the cight. 
hour day, upon which the miners appear to be resolute. ; 

New York, January 25th, 

A great deal of business has been placed during the past week 
with the steel rail mills, the structural plate mills, and with the 
locomotive and car works. It would be difficult to give an exact 
estimate of the total business done, and it would be more difficult 
to estimate the amount of business involved in the inquiries which 
are now pending. It would not be an excessive estimate to state that 
the amount reaches 400,000 tons, including business placed within a 
week, business now under negotiation and business invelved jp 
inquiries which have been submitted. About half of this tonnage 
will be made up of steel rails and the other half of structural material, 
plate, pipe work and material for locomotive and car works. The 
larger consumers, instead of awaiting further developments, have 
plunged into the market and are contracting for supplies, in many 
cases stipulating deliveries as late asnext September. The current 
announcements in the Press add fuel to the flame, as it were. A 
good deal of mileage has been recently resolved upon for construe- 
tion next autumn and summer and the material will have to be 
forthcoming. Night and day work is being done to finish some 
additional steel making capacity, and the output of this untinished 
vapacity is already being sold. A great deal of material is called 
for in the Southern States, where an industrial revival is calling for 
vast expenditures of money, not only for iron and steel materia!, but 
for everything that goes into shop, mill and factory construction, 
The south is developing rapidly, andits prosperity is largely due to 
the large crops of cotton, which command high figures. The 
mineral development in the south is also deserving of special! ten- 
tion, and is now under the management of corporations which are 
A good deal of 
track laying is being pushed southward and westward of the 
Mississippi River, where a great deal of territory is being opened 
up that will be available for agricultural purpo Commercial 
enterprise is endeavouring to establish facilities by which desirable 
immigrants can be attracted to that section of country. Copper 
has declined } cent per pound within a week because of the free 
offerings for spot and nearby delivery. The exports of copper 
from Atlantic ports during the past week were 2341 tons, and for 
the first 18 days of January 9693 tons. The corner in spot tin was 
broken on Saturday and prices were 35-90 in 50-ton lots. A lot of 
325 tons of tin is due here February Ist, making a total stock 
afloat for American ports 5000 tons. Arrivals during January 
1590 tons. The production of copper in Arizona for the past year 
amounted to 240,477,000 Ib, Montana produced 340,000,000 Ib., and 
the Lake Superior region 220,000,000 lb. The lead market is 
unsettled, and spot is offered at St. Louis at 5-70. 


PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. J. R. BATERDEN informs us that he has commenced to 
Mr. Herpert SmitH, of Glass Houghton, has been elected 
president of the Yorkshire Miners’ Association, in succession tu 
Mr John Wadsworth, now general secretary 
Mr, F. W. Harporp, F.I.C., Assoc. R.S.M., informs us that, 
of the India-office, he has removed from the 


| Royal Indian Engineering College, Coopers Hill, and has opened 
| a laboratory at 16, Victoria-street, Westminster, where he will 


The satisfactory | 


condition of the Austro-Hungarian coal marke’ is shown by a | 


steady upward movement in quotations, and an official advance is 
likely to take place before long. For engine fuel a strong demand 
comes in, and consumers willingly pay higher prices, Coke is as 
brisk as ever, and very scarce too. 


Belgian Iron Industry. 

Instead of moving further upwards, as the tone of the 
last few. weeks led one to expect, the tendency on the Belgian iron 
and steel market has been somewhat quiet and a trifle uncertain. 
But there is plenty of work secured in the various departments to 
keep the mills and shops in good occupation, and the next weeks 
may bring a general move for the better, as spring orders will soon 
be placed. Coal and coke are in strong demand, and rather tend- 
ing upwards. 


Increasing Activity in the French Iron Trade. 

There has been much life stirring in the French iron and 
steel industry, and most establishments are well supplied with 
orders for months to come. In the coal trade also an animated 
business is done, and the fact that the Belgian pits could not fully 
cover the orders received from France has tended further to 
improve the tone of the French coal market. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 17th. 

THE principal feature this week in the steel market is the extra- 
ordinary purchases of basic and Bessemer by several of the large 
steel companies. The figures given to-day of the purchase by the 
Steel Corporation foot up to 150,000 tons for ten days. Other big 
steel companies have purchased probably 100,000 tons of basic and 
Bessemer, and Eastern basic plants have secured the bulk of the busi- 
ness. The Bessemer Association has sold 115,000 tons of the total 
business, and there are negotiations pending to-day for additional 
supplies. The purpose of the larger companies is to secure by con- 
tract sufficient material to cover at least the first half of the year and 
as far into the second half as possible. Outside of basic and 
Bessemer the only particularly active product has been structural 

| material. The volume of business is estimated at 150,000 tons for 
| the week. The New York Central system is negotiating for bridge 
| material and for material for terminals, which will require 
| 40,000 tons of structural material. The large engineering plants 
have also been active buyers of special grades of pig iron, and prices 
have therefore hardened. Additional buildings are to be erected 

| for the manufacture of steel, and the actual figures are the subject 
of considerable comment in trade circles. The United States 
Steel Corporation announces its earnings for last year at 
120,000,000 dols.; the net earnings for the last quarter are close 
to 35,000,000 dols. The present surplus of that company is 
78,000,000 dols. It is credited with the purpose of expending 


carry on his private practice, and also, for the present. the 
analytical work of the Indian railways. 

Mr. W. RipLey MAKEPEACE has resigned his position as secre- 
tary of Messrs. Head, Wrightson and Co., Limited, and accepted 
the appointment of general commercial manager for Messrs. John 
Abbot and Co., Limited, Gateshead-on-Tyne. Mr. Makepeace was 


| sixteen years with Messrs. John Abbot and Co., Limited, before 
| going to Stockton-on-Tees in 1890. 


At the ploughing match promoted by the Sheepy and District 


| Ploughing Association, held at Grendon, near Atherstone, on 





60,000,000 dols. this year in acquisitions, ordinary repairs, extra- | 
ordinary replacements, and the like. Work will be begun in the | 


| spring by the company on a very large steel plant in South 
Chicago, which includes the construction of docks for the handling 
of Lake Superior ore. 

| A railway spring plant is to be erected at Pittsburg, which will 
employ 2400 men, in order to meet the increasing railroad demand 

The manufacturers of pipes for the carrying of 


| for that speciality. 


water and gas are active buyers of raw material, and it is expected | tution to Professor Cormack for all that he had done 


| 


| within the next two weeks some exceptionally large sales will be 
vannounced,- There is no doubt but-that the present-active buying 


| 
} 
| 


| 


Thursday, 18th inst., the Ivel motor was awarded the gold medal 
of the Association. The motor was shown hauling a three-furrow 
plough, and also driving a threshing machine with hay trusser 
attached. We are informed that when ploughing the [vel was 
doing the work of six horses. 





ConTRACTS.--Thomas Piggott and Co., Limited, of Spring Hill, 
Birmingham, have recently secured orders for twenty pressed 
steel standard tanks for Buenos Aires, a riveted steel chimney 6ft. 
diameter by 125ft. high, a pit head frame for South Wales, pressed 
culvert pipes 36in. diameter for South Africa, and riveted 
rectangular flues for Newcastle power station._.The Shoreditch 
Borough Council has placed an order with the Stirling Boiler Com- 
pany which stipulates for the supply, by Messrs. Ed. Bennis and 
Co., Limited, Little Hulton, Bolton, of eight chain grate stokers 
of the Bennis- Miller-Bennett type. 

THE INSTITUTION OF CrviL ENGINEERS: STUDENTS’ MEETING. 
A meeting of students of the Institution of Civil Engineers was 
held at the Institution on Friday evening, the 26th January, Mr. 
W. W. Squire, M. Inst. C.E., in the chair, when the following two 
papers were considered :—(1) ‘‘ Prince of Wales Pier, Falmouth, 
by Mr. T. R. Grigson, Stud. Inst, C.E.; and (2) ‘* Ferro-concrete 
Pier at Purfleet,” by Mr. H. O. H. Etheridge, Stud. Inst. C.E. In 
the absence of Mr. Etheridge, his paper was read by Mr. J. M. 5. 
Culbertson, Stud. Inst.C.E. The reading of the papers wa- 
followed by a discussion, in which Messrs. P. H. Thorne, R. 4. 
Grant, A. Sibeth. and J. W. M. Topley, Studs. Inst, C.E., took 
part. 

Tue Junior INstTITUTION OF ENGINEERS.—On Friday, 26th 
January, Professor J. D. Cormack, B.Sc., delivered the Honorary 
Member's Lecture before this Institution, taking for his subject 
‘Notes on Boiler Trials.” After pointing out the objects and 
uses of such trials, he set forth the requisite balance-sheet and 
indicated the measurements, &c., necessary, and the chief state- 
ments to be made, proceeding to deal with the methods of start- 
ing, stopping, and conducting. Observation sheets and analysis 
of flue gases followed, and special reference was made to the 
system of conducting trials recommended by the Committee of! 
the Institution of Civil Engineers. As a supplement to the lecture 
a visit was paid on the following afternoon to the Engineering 
Laboratories of the University College, Gower-street, where Pro- 
fessor Cormack demonstrated the methods of conducting a boiler 
trial, one being in progress at the time. All the various observa- 
tions, measurements, and analysis necessary were shown. An 
interesting collection of calculating machines, &c., was exhibited 
by Professor Pearson, and Professor Fleming's Electrical Laboratory 
was also open toinspection. In the Mechanical Engineering 
Laboratory the whole of the apparatus was on view, and in opera- 
tion. Although about one hundred visitors were present, the 
arrangements made by Professor Cormack were so adiirably 
conceived and carried out that each member was enabled to sce 
everything to great advantage. Afternoon tea was kindly pro- 
vided at the termination of the visit, and the thanks of the Insti- 
to render the 
octasion so interesting were expressed by Mr. George H. Hughe< 
member of Council ; 

















BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, W./. Mech. E. 


When an invention is communicated from abroad the name and address of 


the Communicator is printed in itatics. : 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 
Sur thampton-buildings, Chance ry-lane, London, W.C., at 8d. each, 
” The frst date given is the date of application; the second date at the end 9) 
the abridgment is the date of the advertisement of the acceptance of the complete 
spr ification. si ; ean 
Any person may on any of the grounds mentioned in the Acta, within tio 
saths of the date given at the end of the abridgment, give notice at the 
Pu ent-Office of opposition to the grant of a Patent. 


INTERNAL COMBUSTION ENGINES, 


98.473. December 27th, 1904.—IMPROVEMENTS IN AND RELATING 
"ro ExpLosion Motors, Léon A. C. Letombe, 57, Rue d’ Amster- 
dam, Paris. ; 

For applications of power to motor vehicles or boats the object 
at the present time is to obtain engines with the most constant 
jossible turning moment. To this end it is necessary to multiply 
the driving impulses, either by coupling pistons with one and the 
samme rod, or by coupling a number of pistons in such a manner 
that they act upon the same shaft. The novel construction is in 
the first place such as to reduce the volume and weight of the 
engines, owing to the employment of differential cylinders in which 
pistons presenting two different diameters work. The piston has, 
therefore, two operative faces, the upper circular, as in ordinary 
motors, and the other annular, but presenting the same effective 
area as the first. In respect of these two piston faces, the distri- 
bution takes place in a cycle of four strokes by means of valves 
controlling the admission and exhaust, and preferably arranged 
side by side. A driving impulse is thus obtained at each descent 
of the piston. There are eight figures, Fig. 1 shows in longitudinal 
elevation and partial section the method of grouping three 
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cylinders alc, the cranks of the crank shaft being arranged at 
120 deg. one to the other. All the motor parts, such as the 
connecting-rod, shaft, bearings, and so forth, are only required to 
be of equal strength to an ordinary type four-cycle motor of one- 
half the power. With a view to economising space, the spindle ¢ 
of the small end of the connecting-rod is carried in a fork f intro- 
duced into the upper piston and maintained in position by a screw 
or nut g. The three double cylinders a bc are mounted on one and 
the same crank chamber 4. As regards the upper part of the 
cylinders in which the pistons / work, all the distributing gear is 
situated on the right-hand side, and for the lower part of the 
cylinders on the left-hand side, this facilitating inspection of the 
valves. The distribution is effe¢ted by means of two symmetrical 
cam shafts arranged upon each side of the crank chamber, and 
controlled by gear wheels having a velocity ratio of 2 to 1. The 
distribution is effected in the following manner :—Owing to the 
suction produced by the pistons, the explosive gaseous mixture 
coming from a carburetter provided with two outlets proceeds to 
the boxes arranged at the end of the distributing shafts, one 
serving the right-hand valves and the other the left-hand valves, 
with the object of delivering explosive mixture not only to the 
combustion chamber above the main piston, but also to the annular 
combustion chamber above the lower piston.—Janwary 3rd, 1906. 
2563. February 8th, 1905.—-IMPROVEMENTS IN CARBURETTERS 
FOR PETROL AND THE LIKE ENGINES, Clement Brown, Folke 
Olai, and Messrs. Brown and Barlow, Limited, all of 16 and 
17, Loveday-street, Birmingham. 

This invention relates to that class of carburetters for petrol 
engines in which the body of the carburetter is provided with a 
pivoted baffle plate, or regulator, which acts in conjunction with 
the jet or sprayer nozzle through which the liquid fuel passes, and 








"N° 2,563. 




















by means of which regulating plate the supply of air is auto- | 


matically controlled ; the object being to provide a sprayer, the 
emission from which extends the whole length of the baffle plate 
or flap, and which is made readily removable, interchangeable, and 


adjustable, while at the same time the flap is so arranged that | 


when in the normal or closed position the ingoing air is completely 
cut off _at the point where the spray is}formed. There are seven 
figures. Fig. 1 is a section through the carburetter and float 


chamber. |. The sprayer, which consists of _the circular bar A | within a few feet of the surface. 
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having a series of grooves a, fits in a cylindrical seating in the 
partition which divides the float chamber B from the valve or 
mixing chamber (, the spirit being supplied to the sprayer A 
through the passage u?, from whence it passes around and is 
sprayed by the grooves a', The bar, or sprayer A, can be with- 
drawn from its seating through the exterior casing of the carbu- 
retter, thereby enabling bars of various depths and numbers of 
grooves to be substituted. The recessed parts of the bar A which 
form the grooves may be arranged excentrically to the outer 
circumference of the bar, so that by turning the bar—which can be 
effected from the outside—the quantity of spray admitted into the 
mixing chamber C can be varied and regulated. The valve flap E 
is pivoted at ¢!, and has its closing edge @ arranged so as to com- 
pletely cut off the intake of air from the lower part c! of the 
chamber at the point where the spray is formed, the valve pivot ¢! 
being provided with the coil spring &, one end of which is attached 
to the pivot of the flap, and the other end to the outer screw nut, 
which 1s normally ra sy and whereby the closing tension of the 
flap can be readily and easily adjusted from the exterior of the 
carburetter. The whole of theair passes into the lower part c! of the 
chamber by means of the ports, In order to prevent any undue 
vibration or rattle of the valve flap, the flap E is connected by 
means of the arm or lever ¢ and rod &, with a disc &, which is 
submerged in the mercury B contained in the dash-pot J.— 
Jan vary 10th, 1906, 


TURBINES, 


28,571. December 28th, 1904.—IMPROVEMENTS IN AND RELATING 
TO SrgaM TURBINES, the Warwick Machinery Company, 
Limited, 83, Cannon-street, London, E.C., and Frederick 
Samuelson, Mora, Clifton-road, Rugby. 

This invention has for its object to provide simple and efficient 
means for separating moisture set the steam in its passage through 
a turbine of the multi-stage type, thereby preventing the loss in 
efficiency arising from the presence of moisture in the steam during 
its passage through the turbine. There is one drawing—a part 
section ; a is the turbine casing, ) the shaft, and ¢ the rotating 
wheels, carrying the fluid-receiving vanes or buckets d on their 
peripheries. Each of the wheels ¢ is shown as provided with three 
rows of buckets, and interposed between these rows are stationary 
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buckets e, secured to the casing ¢. The turbine illustrated is a 
two-stage machine, and the steam is delivered into each of the 
stages through nozzles f. The nozzles of the second stage are 
secured on the under side of a diaphragm g, separating the first 
from the second stage. On the upper side of diaphragm g is an 
inclined annular partition 4, which overhangs the distributing 
nozzles f of the second stage, and extends for some distance towards 
the axis of the turbine, so that the steam as it is discharged from 
the first wheel is caused to tlow radially inwards towards the tur- 
bine shaft, and then outwards under the partitions 4 to the nozzles 
of the second stage. Any moisture in the steam, instead of pressing 
radially inwards with the steam, is thrown outwards by centrifugal 
force, and collects in an annular depression or channel /, formed 
at the periphery of the diaphragm yg. By thus deflecting the steam 
in its passage between stages the moisture is effectively separated, 
and the steam is delivered to the succeeding stage in a dry condi- 
tion. The water which collects in the channel ¢ may be discharged 
from the turbine, but it is preferable to provide drainage channels 
/, some or all of which may be fitted with stop-cocks m. These 
channels discharge the water into an annular channel »#, and the 
water passes through passages o on to the diaphragm of the second 
stage. Some of the water which is thus drained off from the first 
to the second stage is caused to evaporate, owing to the lower 
pressure, and the steam so produced does useful work in passir 


through the remaining stages of the turbine.—/anvary 3rd, 1906. 


WARSHIPS. 


29,395. December 31st, 1904.— IMPROVEMENTS RELATING TO SHIPS 
OR SIMILAR STRUCTURES, Captain Mark Golinsky, Master 
Mariner of the U.S.A., residing at 399, Kingsland-road, 
London. 

This appears to be a construction similar to the whale-back vessel 
as applied to a warship. The ship is constructed in such a manner 
as to be partially submersible by means of one or more series of air 
and water tanks operated by suitable air pumps and inlet and out- 
let valves. The main deck of the ship is formed in a curve in 
order to lessen the striking effect of projectiles, and above the main 
deck and supported on suitable stanchions a light upper deck is 
provided, preferably constructed of metalarranged in rods or bars 
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crossing each other as in trellis work. The smoke stacks are 
serena constructed of thick metal and are not open at the top 

ut are rounded off, slots being provided in the walls of the stacks 
for allowing the escape of smoke and the like. All hatches, com- 
panions,-and alley-ways are rendered water-tight when closed, -so 
that when the vessel is partially submerged no water finds its way 
into the hull, which can be submerged until the upper deck is 
In this condition the vessel if 


attacked will not be liable to suffer much damage, for the hull 
and vital parts of the ship*have a sufficient depth of water above 
them to protect them even from dropping projectiles or torpedoes. 
The trellis deck presents an extremely small target, while it 
would suffer ~very little damage from dropping projectiles. 
The guns, torpedoes, engines, and the like can all be operated 
from this trellis deck as well as from the main deck. There 
are four figures. Fig. 1 is a side view of a ship. A is the 
hull, B the main deck, and C the upper or trellis-work 
deck; DD are the smoke stacks, around which turrets EE are 
adapted to revolve; F is an additional turret; GG are the 
forward propellers, and there is also a stern propeller; HH are 
suitable coal bunkers arranged in reasonable proximity to the 
furnaces and adapted to always supply coal to the stokers by 
gravitation ; K K are the propeller shafts. The greatest resistance 
offered by the vessel is forward of the line Y Y. The effects of the 
propellers are to give a lifting motion to the bows of the ship, to 
reduce the torsional strain on the hull in a head sea, and to 
facilitate the steering of the ship.—Juxnuary 31d, 1206, 


RAILWAYS AND TRAMWAYS. 


1923. January 31st, 1905.—IMPROVEMENTS IN Rall. JOINTS FOR 
RAILWAYS AND TRAMWAYS, Harry Booth, The Myrtles, Park- 
side-road, Hillsborough, Sheffield. 

The object of this invention is to strengthen and stiffen the 
joints of flat bottom railway and tramway rails, so as to prevent 
the working of the ends when vehicles pass over the same, and to 
obviate the jolting and hammering which invariably take place 
through the want of sufficient support at the joint. There is one 
drawing, a perspective view. A pair of fish-plates aa are used in 
combination with a plain flat base plate b. The fish-plates are 
formed to fit the undersides of the tread and guard of the rail and 
down the web of the rail ¢, to which they are secured by fish bolts 
dd in the ordinary way, but the lower ends are constructed so as 





to bear upon and extend over the upper surfaces of the bottom 
flange or foot of the rail ¢, and a sufficient distance beyond toallow 
of their being bolted or riveted to the base plate ), which passes 
under the foot of the rail. In some cases the bottom flange or foot 
of the rail may rest directly upon a packing or pad of wood e, by 
the introduction of which there will be comparative freedom from 
vibratory shocks, The lower portions of the fish-plates extend 
beyond the bottom flange of the rail, so that when they are riveted 
or bolted to the base plate, they provide a largely extended and 
elastic bearing surface, and partake of the nature of a rail joint 
chair and sleeper combined, a form of construction which will allow 
of the rail being made with a narrower bottom flange or foot.— 
January 3rd, 1906. 


ROAD MOTOR VEHICLES. 


6748. March 30th, 1905. IMPROVEMENTS IN OR RELATING TO 
STEERING GEAR FOR SELF-PROPELLED VEHICLES, ‘Thomas 
Clarkson, Moulsham Works, Chelmsford. 

In this invention the steering gear comprises the usual hand 
wheel or equivalent mounted on a rod suitably disposed in bear- 
ings, which are conveniently provided with ball races to take end 
thrust. The rod carries a screw thread which passes through a 
correspondingly screw-threaded sleeve of suitable length provided 
with gudgeon pins. On each of these pins is pivoted a con- 
veniently short and stout rod which slides freely in a sleeve of 
corresponding length. There are two figures. Fig. 1 is a central 
vertical section. The casing in which the gear is enclosed is made 
in two parts A A! respectively, connected together at A? by bolts 
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and nuts. Mounted in a bearing Bin the part A of the casing, 
and in a stepped bearing B! in the part A!, is a worm shaft C. 
The worm portion of the shaft lies within the casing, but the shaft 
itself extends through the bearing B, and carries at its upper end 
the steering wheel. Ball races B? B% are conveniently provided to 
take end thrust at the top and bottom of the worm portion of the 
shaft, which latter carries a screw-threaded sleeve D. On opposite 
sides of the sleeve D are gudgeon pins D!, and pivoted to each pin 
isa rod D®. Carried by a rocking shaft E are two sleeves E!, each 
conveniently provided with a liner E?. The sleeves receive the 
rods D? with which they form a sliding fit. The rocking shaft is 
carried in bearings E? mounted in the casing A A!, and one end 
projects beyond the casing, and can be connected to mechanism 
for controllng the steering wheels by an arm F. When the shaft 
C is rotated the sleeve D will rise or fall according to the direction 
in which the shaft is turned. and the rods D? will consequently be 
moved so that they cause the rocking shaft E to be partially 
rotated. The sleeves E! E? provide a long bearing surface for tie 
rods D?, so that no undue wear occurs between these parts.-— 
January 3rd, 1906, 
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FURNACES. 
929,297 


29.227. December 31st, 1904.—IMPROVEMENTS IN MECHANICAL 
Stokinc ApparatTvs, James W. Claridge, 37, Gracechurch- 
street, E.C. 

The feeding of the fuel may be arranged for regular motion 
inwards to the furnace, or a throwing action may be employed as 
desired, the same machine being used with slight variation. In 
the case of the throwing action being used, springs connect up the 
plates or quadrants to the main body of the machine, and the ten- 
sion of the springs in the outward motion when released by the 
cams passing the stops is utilised for the inward throw. The bars 
work in the same plane and are drawn out singly by cams on the 
bar shaft and move inwardly together. This inward motion is 
given by the moving dead-plate or a cross bar. There are six 
figures. Fig. 2 is a side elevation. « is the hopper. Means are 
provided for driving the shaft ¢ from an overheat chat c the first- 
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motion shaft; @d are the plates or quadrants, ¢¢ the spindles of 
the quadrants dd engaging with the flanges of the feeder, slots 
being provided in the covering flanges m! m! on the sides of the 
hopper to enable motion to take place between them. The action 
of the machine is to drive the first-motion shaft by a worm and 
worm wheel. The cams pp in revolving strike against the stops rr 
and move the quadrants dd outwards and inwards and with them 
the feeder in the hopper, the spindles ¢¢ of the quadrants engag- 
ing with the flanges xx of the feeder, and free to slide up and 
down in such flanges, but allowing of motion forwards and back- 

wards by slots in the flanges m! m! on the sides of the hopper. A 

vertical shaft gives motion to the cross-bar shaft g, and the cams 

+ cl are arranged so that the gaps in the ends of the bars for giving 

them motion hold the alternate bars back by the periphery until 

the time required for the front edge of the cam to come into the 
striking position for the forward driving. The back driving cams. 

/ / strike against /! /' and carry the dead-plate / inwards and with 

it all the bars together by means of the turn-down #.—Jannavy 3rd, 

1906. 

7609. April 10th, 1905.—IMPROVEMENTS IN AND RELATING TO 
FURNACE FIRE-BARS AND THE LIKE, William Poulton, Ada- 
mantine Brick Works, Reading, and Milner Hurd, Home- 
leigh, Basford Park, Stoke-on-Trent. 

This invention relates to furnace fire-bars of the hollow type, 
where currents of air traverse the length of the tire bar. The bar 
is built up in the manner of a box section girder, having top and 
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bottom members connected together by web plates, There are five 
figures. Fig. 2 is a cross section of the fire-bar. The top member 
« of the fire-bar being always in compression may be in lengths of 
hard cast iron. The main part of the bars is formed of two corre- 
spondingly disposed side plates ) secured together, and between 
which the web portion a! of the top member w is disposed at the 
top, and the web c! of the bottom member ¢ at the bottom, so as to 
form a bar of box section leaving a central space d throughout the 
length of the bar through which air may pass from the one end to 
the other end d.— January 3rd, 1906. 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


898,717. Exectric Locomotive, A. F. Batchelder, Schenectady, 
assignor to General Electric Company, a Corporntion of New 


York.—Filed November 12th, 1903.—Renewed June 14th, 1905. 


stitutes an integral portion of the field magnets. There are forty- 

four claims, mainly of ‘‘ the-house-that-Jack-built” type. 

808,719. RoLu-reMovine Device, C. W. Bray, Pittsburg, Pa., 
assignor to American Sheet and Tin-plate Company, Pittsburg, 
Pa., « Corporation of New Jersey.—-Filed February 1st, 1905, 

A bent lever, provided with a balance weight at the hori- 

zontal end, is fitted, as shown in the engraving, with a socket at | 
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the other end to take the tumbling box end of the roll ; a sling is 

pivoted to the lever over the centre of gravity of the whole. The 

end is secured in the socket by a clamp, so that only ono lever is 
required, There are six claims. 

808,735. MetTat AXLE, Z. Einfeldt, De conport, Towa, assignoy to 
Bettendorf Metal Wheel Company, a Corporation of lowa.—Filed 
November 9th, 1904. 

This is a curious method of making an axle out of an I-beam. 


The drawing explains it without further description. There are 


five claims. 
808,831. STAND-PIPE AND CONNECTION FoR Gas Retorts, S. J. 
Fowler, Cambridge, Mass.—Filed Auqust 31st, 1905. 

This invention consists in the arrangement of gas retorts in four 
separate and superposed groups, each group having a plurality of 
retorts in horizontal alignment, means for connecting the interior 
of the retorts on the same horizontal line with each other in each 
of the three lower groups, thereby forming three independently 
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connected and superposed groups of retorts in three horizontal 
planes, means for separately connecting each of the three inde- 
pendently connected groups with a hydraulic main, means for 
connecting a portion of the retorts in the upper horizontal group 
with a hydraulic main and a separate means for connecting the 
remaining portion of the retorts in the upper group of the main. 
There are three claims. 


808,902. Gas ENGINE, N. Crane, Boston, Mass., assignor to Newton 
Crane Gas Engine Company, Boston, Mass., a Corporation of 
Maine.—Filed May 23rd, 1903. 

Broadly speaking, this invention consists in. communicating 


cylinders with double-acting pistons arranged on the sides of a 
polygon, as shown. There are twenty-seven claims, of which the 
last and most important runs as follows :—In internal combustion 





According to this invention the frame of the truck or bogie con- 


cylinders arranged in a continuous series, the arrangement of the 
cylinder pistons in which they are rigidly connected in pairs, and 
each pair coupled to a separate crank, so that the two adjacent 
ends of adjacent pairs of pistons are performing one phase of the 
| Otto cycle, and simultaneously at their opposite ends performing 
the preceding or the consecutive phase of the same cycle, 
Roud, 


, 


809,002. Air Pump, JD. Mills, East 
March 3rd, 1905. 
This is best described by the last of two claims. 


Transvaal,— Fi/,a 


In a steam 


| engine air pump and in combination, an open-topped upper 


cylinder having a conical bottom surmounting a smaller cylinder, 
a piston working in, and corresponding in shape to the larger 
cylinder, from the underside of which piston extends a plunyer 


working in the smaller cylinder, vertical ports formed in the upper 
part of the smaller pir a adapted to be uncovered by the 
plunger at or near the end of the suction stroke, and to be again 
covered by it at or near the commencement of the discharge 
stroke, ah inlet and an outlet valve communicating by a common 
port with the underside of the larger piston, and a valve for dis- 
charging from under the plunger, substantially as described ani 
illustrated by the accompanying drawings. 

809,023. Gas Propvucer, 0.C. Skinner and J. E. Sheaffer, Burau 


ham, Pa.—Filed July 27th, 1904. : 
This invention is intended to prevent the fermation of clinker 


on the sides of gas producers by the use of revolving arms, which 
| are kept cool by water inside, which water is forced against the 
sides of the producer. There are five short claims, 





GLascow TECHNICAL COLLEGE SCIENTIFIC Socrety.—At a 
meeting of this body held on the 27th ult. within the new College 
Buildings, Mr. A. G. Strathearn, M.I. Mech. E., presiding, a paper 
on ‘‘Cylinder Ratios” was read by Mr. James Andrews, M.I.N.A. 
Few problems, the author said, were so full of interest and so 
fascinating to the studious engineer as the determination of the 
relative dimensions of cylinders in multiple cylinder engines. He 
deprecated the many empirical formule which have been evolved 
with a view to keeping uniform cylinder ratios for different sizes of 
engines, owing to the narrow limits of their application, and 
emphasised the point that empirical rules for cylinder ratios are 
totally incompatible with modern scientific engineering. Mr. 
Andrews then examined the conditions which ought to be secured 
in order to obtain the most economical results so faras the relative 
dimensions of cylinders are concerned, and showed how these could 
be arrived at by calculation. A discussion followed. 


THE ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND. 
The annual report of the Council of the Engineering and Scientific 
Association of Ireland has recently been issued. From this it 
appears that the society has had a most successful year. The 
membership roll has now reached 200, having increased by 22 
during the past twelve months. Seventeen meetings have been 
held, at which the average attendance numbered 71. Including 
the presidential address, 13 papers were read on varied subjects, 
those dealing with engineering including a description of the Forth 
Bridge, the Port of Dublin, the mariner’s compass, the Manchester 
Ship Canal, and Economic Dealing with Waste. Visits were also 
made to five local works. An enjoyable summer excursion was 
organised and well attended. Members were allowed to introduce 
friends, and, in all, the party numbered 150. The more educa- 
tional work of the association was opened by a series of six 
lectures, and field demonstrations giving practical instructicn in 
chain surveying, levelling, and the use of the theodolite. These 
have proved so successful that the Council has te2n encouraged to 
continue this work during the current year. Rezognising also that 
some accurate knowledge of the law as it relates to the varied 
work of an engineer is absolutely necessary to all practitioners, it 
is intended shortly to commence a series of special lectures on 
engineering jurisprudence. It is further intended to institute in a 
short time the addition of the class of associate members, which 
will bring the Association more into line with other societies of a 
similar nature, 





engines having a plurality of combustion chambers and double 
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DE PAMBOUR ON LOCOMOTIVE ENGINES. 


For the men of the present generation the Count De Pam- 
bour is at most a name. He gave the world “ Pambour’s 
Formula” for calculating the pull of a locomotive, but 
who he was or why he devised the formula they do not 
know. Yet the young Frenchman was full of talent and 
individuality, and his method and his work are worthy of 
jmitation in the present day. Seventy-one years ago he 
wrote a book in French which is now very searce. This 
work was translated into English—by whom we do not 
know—and published in America. It is the first treatise, 
apart from pure description, ever written on the locomo- 
tive engine. The translation is, we fancy, yet scarcer 
than the original. The book is full ef-information, and 
the story of how that information was obtained is of an 


interest so great that an account of it will, we think, be | 
read with pleasure, while it does some scant justice to | 


the memory of the author. 

All that we know about De Pambour is set forth on the 
title-page of his book. That title-page we reproduce in 
reduced facsimile. This title-page, indeed, supplies a 
very excellent idea of the scope of an inquiry the details 
of which are set forth in the volume, 


A 
PRACTICAL TREATISE 
LOCOMOTIVE ENGINES 


UPON RAILWAYS; 


A WORK INTENDED 


— 


Engines in conveying heavy loads ; to give the Means of ascertaining, 
on an inspection of the Machine, the Velocity with which it will draw 


a given Load, and the Results it will produce under various Circum- | 


stances, and in different Localities; to determine the Quantity of 


Fuel and Water it will require ; to fix the Proportions which ought to | 


he adopted in the Construction of an Engine to make it answer any 
intended Purpose ; &e, 
WITH 


PRACTICAL TABLES, 


Giving at once the results of the Formule; founded upon a great many | 
New Experiments, made on a large Scale, in a daily practice on the | 
Liverpool and Manchester Railway, with many different Engines, | 


and considerable Trains of Carriages. 
for Scientific Purposes. 
TO WHICH IS ADDED, 


APPENDIX, 


During a residence in England 


AN 


SHOWING THE EXPENSE OF CONVEYING GOODS BY LOCOMOTIVE | 


ENGINES ON RAILROADS. 


BY THE 


CHEV, F. M, G. DE PAMBOUR, 


Formerly a Student of the Ecole Polytechnique, late of the Royal 


Artillery, on the Staff in the French service, Knight of the Royal Order 
of the Légion d'Honneur, 


PHILADELPHIA: E, L. CAREY anp A. HART, 
1836, 


The work is a large octavo ot 304 pages, illustrated by 
four folding copper-plate engravings. The frontispiece 
is an elevation in outline of one of the four-wheeled 
Stephenson engines working the Manchester and 
Liverpool Railway. The driving wheels, 5ft. in diameter, 
and the leading wheels, had cast iron bosses or centres ; 
the spokes and wheel rims were of wood, outside of which 
came the flanged tires. After pointing out that—in 
1835—no special work on the locomotive was in 
existence, De Pambour goes on to consider the necessity 
for such a book, and after setting forth something of the 
manner in which he got hold of facts, we come to the | 
following passage, which might have been written | 
yesterday :—~ 

“Tf at first sight it appears astonishing that no theory of locomo- 
tives should exist, the surprise ceases on considering that the theory 
of the steam engine itself, taken in general, has not yet been | 
explained. It was natural to suppose that, respecting a machine 
at present in such universal use, and on a subject of such import- 
ance, everything had been said and every explanation given long 
ago. Far from this being the case, however, not even the mode 
of action of steam in these engines has been elucidated. In the 
absence of such indispensable knowledge all theoretical calcula- 
tions were impossible. Suppositions were put in place of facts. 
In consequence we have seen very able mathematicians propose on 
the motion of the piston in steam engines analytical formule which 
would certainly be exact if all things went on in the engine as 
they suppose, but which, not being founded on a true basis, fall 
naturally to the ground in presence of facts. From this also | 
results, that in practice the proportions of the engines have only 
been determined by repbated trials, and that the art of construct- 
ing them has proceeded hitherto in the dark and by imitation.” 

Our ignorance of the theory of the steam engine in the | 
present day is not in kind the same as that of which | 
De Pambour wrote. It none the less exists concerning | 
other matters which did not come within his ken. This 
is probably the best place to say that De Pambour was 
the first engineer to state that the resistance offered by a 
piston to the driving impulse of the steam is precisely 
equal to that impulse. Previously it had been held that | 
the driving “force” was always greater than the resist- 
ance, for if they were equal no motion could be pro- 
duced. So far as we are aware, Rankine was the first 
mathematician who accepted as true a statement which 
is nothing more than that of Newton’s third law applied 
m practice.* Very curious, indeed, was the ignorance 
that prevailed concerning what ought to have been | 
obvious. Thus we are told by De Pambour that the pres- | 
sure of the steam inside a boiler was invariably measured | 
by the load on the safety valve. “It was calculated once | 
for all, and by approximation, according to the weight on 
the valve.” De Pambour would not accept anything as 
true until he had tried whether it was true or not; and 
the account which he gives of tlie devices which he used 
1s excessively interesting, and not a little amusing. It 


| 





. Rankine’s Steam and Other Heat Engines,’ page 341. ‘In a heat 
engine moving with an uniform periodical motion, the mean effective 
pressure of the fluid is equal to the total resistance per unit of area of 
piston, The proper mode of applying this principle to the steam engine 
Was first poin out by the Count de Pambour in his work on ‘ Loco- 
motives’ and on ‘The Theory of the Steam Engine.’ ” 





‘) show the Construction, the Mode of Acting, and the Effect of those | 
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seems that every possible facility for making experiments 
| was given him by the directors of the Liverpool and 
Manchester, and those of the Stockton and Darlington 
railways. He expresses his extreme indebtedness to Mr. 
Hardman Earle, Mr. Locke, of the Grand Junction Rail- 


} 


way, Mr. J. Pease, and Mr. Robert Dockray, all men | 


subsequently famous. It will be remembered, too, that 

the late Sir Frederick Bramwell gave assistance. It is 

not, we think, too much to say that there was not a single 

point connected with the working of a railway that our 

author did not attack, and that in the most thorough- 

going fashion. No man had the pure essence of research 
'more fully developed within him. His science was as 
exact as he could possibly make it. We find evidence on 
every page of painstaking which never tired, and inspired 
those for whom and with whom he worked with confidence 
and zeal. 

He began his investigations by trying to ascertain what 
| pressures were really carried in the boilers of engines 
| pulling trains. The safety valve loads were in all cases 
but one nominally 50 lb. De Pambour found that no 
allowance had been made for the mitre of the valve, or 
for the compression of the spring when the steam blew off 
hard. A most ingenious and elaborate course of reason- 
ing and calculations gave him certain results which he 
sets forth with care. As was to be expected, he found 
almost at the outset that the pressure could rise above 
50 lb. He then constructed a species of mercury mano- 
| meter, with a U tube fixed to a board, and with this he 
verified his calculations. Be it remembered that in those 
days pressure gauges were unknown. Long afterwards, 
indeed, the pressure was estimated by the fireman 
| “ feeling’ the valve—that is, trying to lift it, one of the 
balances being quite accessible from the foot-plate. The 


remarkable, 

The engines on the Liverpool and Manchester Railway 
in 1835 were thirty in number. They were divided into 
four classes, as set forth in the following table :— 


| 











| TABLE I, 
Diameter |} Stroke - Effective 
Classes, of o Driving | Weight. | boiler 

cylinder. | piston. arr pressure. 

| = | ft. in. |- tons. Ib. 

1 ge fae 4 6 12 50 

2 | 2 | 16 5 0 12 50 

| 
3 i | 16 5 0 8to9 ay 
} 
} 11 18 5 0 8&8 to9 50 








In Table II. is supplied information which has often 
been asked for without success by those interested in the 
history of the locomotive :— 


TABLE IT.— Dimensions of 


the Five-Lox and Boiler of Twelve of the 


skill attained by some men in this way was quite | 








running—a consummation devoutedly to be wished for 
by most drivers in the present day. De Pambour devised 
| an ingenious little sentinel valve, the pressure on which 
could be adjusted in a moment, and by keeping this valve 
just cn the point of blowing off, he got a very fair notion 
of the boiler pressure. 

In the third chapter, occupying twenty-four pages, we 
have an account of the experiments which our author 
carried out to ascertain “the resistance- of carriages 
moved on railways.” We believe that these were the 
first trials ever made in any way complete. Nicholas 
Wood, indeed, in 1825, made a few experiments, but the 
conditions were wholly different. Lardner’s classical 
experiments, conducted with the assistance of the 
British Association, were not undertaken until 1838. 
To De Pambour, therefore, we think must be given the 
credit for carrying through the first minute, accurate, 
and scientific inquiry ever undertaken to ascertain the 
resistance of a railway train. 

It must be kept in mind that De Pambour was in 
search of information about locomotive engines and 
their work first. Everything else was secondary, or an 
incident of the inquiry. In order to arrive at the power 
of the engine it was essential that the resistance of the 
train hauled should be known. He tells us that an idea 
existed that the resistance on a level railway was 12 |b. a 
ton, independent of speed, but that an exception might 
be made in favour of new passenger coaches, the resist- 
ance of which was taken at 10 lb. per ton. This assump- 
tion did not satisfy De Pambour’s desire for accuracy. 
He writes :— 

Having made during our stay at Liverpool in 1834 a great 
number of experiments on the power of locomotives, we found that 
one of these experiments made with the Atlas appeared to exceed 
the power of that engine. The Atlas had, on July 23rd, on an 


inclined plane, at drawn forty wagons weighing 190 tons, 


1 
1300’ 
and the diameter of its cylinders was only 12in. According to the 
ideas admitted on the railway, on the resistance of the trains, 
this fact could only be explained by supposing either that the 
proportions of the engine were not exactly what they were thought 
to be, or that the railway had a different inclination from what 
was computed, or the train a different weight from that inscribed 
in the weighing books. Other experiments, however, made by us 
with other engines in other circumstances, and in other points of 
the railway, having given similar results, we were already con- 
vineed that the friction of the wagons could not exceed .8 Ib. 
per ton, and that the mistake lay there, unless we preferred 
supposing that mistakes had been made in the dimensions Of all 
the engines, and in the levelling of all the parts of the road. 
It became necessary to ascertain the fact in a direct manner by 
establishing a series of experiments for that purpose ; but it was 
particularly satisfactory to have been led to a knowledge of the 
truth by the calculations, as the experiment became thus the 
verification of it, 


Our author then goes on to describe his experiments. 
He tried a dynamometer with indifferent results :—“ At 
the moment the Leeds engine was setting off with a 

| train of twelve wagons, after the whole mass had been put 


er Railay. 


Best Locomotive Engines of the Liverpool and Maznchest 
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in. | in.| ft. | ft. in. | sq. ft. | sq. ft. |sq.ft.! cub. ft.| in. aa ; 
Samson No. 13 | 14 | 16 | 3-50 | 7 140 12 0-20 416-90 7-50 10-87 | 12-50 This engine is now being re- 
constructed 
Jupiter 14 11] 16 | 2-75 | 6-50 | 79 123 | 36-06 | 226-80 6-08 11-12; 12 
Goliath 15 14 | 16 | 3-50 7 132 18 | 40-31 £07 7-50 10-87 | 12-50 
Vulean 19} 11 | 16/8 | 6-50 107 18 34-45 «307-38 6-50 7-64 | 13-50 | 
Fury ... « Biwi wes | 6-50 107 | 18 | 382-87 | 207-38 6-12 8-13 | 13-50! The sag Hing this engine are 
| very thin 
Victory »» 22/11/16) 8 6-75 | 97 18 | 37-63 278-53 6-27 11-47 | 13-50 
Atlas... » 28/12) 16/8 | 7-88 65 1g | 57-06 | 217-88 9-20 13-06; 12 
| j | 
Vesta 24° 114) 16 | 2-75 | 7 80 18. 46 256-08 7-06 11-72) 11-50 
Liver... 26/11/16 8 | 6-50| 97 {$9 If |} 39-66 281-01 8-11 12-48 | 13.50 
Ajax ... 9 29] 11 18 2-75 | 6-66 | 63 2 32-64 228-14 6-08 8-32 13-50 
Leeds » 0/11, 18 6-50 | 107 18} 34-56 307-38 6-19 8-23 13-50 
Firefly 31 /11 | 18/3 750/110 | 18 | 43-71 | $62-€0 7-16) 14-20 13-50 | The fire-box of this engine is 
| at present being altered 
: 








With these miniature engines our author carried out an 
inquiry intended to obtain just that information which is 
still being sought for. He had also placed at his disposal 
engines on the Stockton and Darlington line ; but in these, 
mostly of the Hackworth and early George Stephenson 
type, he took small interest, regarding them as crude and 
ineffectual machines as compared with those working the 
Liverpool and Manchester line. 

The second chapter, occupying thirty-six pages, is 
devoted to the safety valves, and to an account of the 
experiments he made with them. We can compare the 
amount of labour expended with that which would be 
necessary in the present day. It may be asked why he 
was so particular. The reason was that as no one had at 
that time dreamed of applying an indicator to the cylinder 
of a locomotive, he had no means of ascertaining the duty 
of an engine beyond that supplied by the boiler pressure, 
and this again could only be measured by the load on the 
safety valve, which the steam at one minute would lift, 
and at another would not. We find, moreover, that the 
drivers were usually in that blessed position that the 


safety valve was blowing off hard while the train was | 


in motion, and while the motion continued with a uniform 
velocity of three or four miles an hour, the chain of the 
last three carriages was unhooked, and replaced by a 
circular spring balance which had been prepared for the 
purpose. We expected to see the index of the balance 
remain nearly steady, but we were disappointed. Its 
average position was near the point making 501b., but: it 
underwent very great variations; that is to say, from 
501b. at the least to 170 lb. at most.” Taking the average, 
the resistance worked out at 7°7lb. per ton. Not content, 
he then tried running trains down an incline, and he 
devotes several pages toa mathematical disquisition on 
the energy which a plane can impart to a moving body, 
32 2 
arriving at, =g cos 6’ x as the equation giving: the 
velocity of the moving body on the inclined plane. 

A very complete series of experiments was tlien 
carried out on the Sutton inclined plane near Liverpool. 
| The result was the final determination of the fact that 
| the longer the train the less the resistance per ton. This 
| De Pambour attributed to the head resistance of the air, 
| which was independent of the length of the train. From 








130 


z 








a table which he™gives we find that the resistance 
varied between 13°76 lb. for single vehicles, and 
7°78 Ib. for trains. We see, therefore, that his esti- 
mate of 8 lb. as the average resistance per ton was very 
near the truth. A curious experiment was made to test 
the influence of springs; contrary to what might be sup- 
posed, it was found that springless wagons had very little 
more resistance than those of the normal type. 

Having got at the resistance of trains, De Pambour 
then proceeded to get at that of the engines. He cal- 
culated all this out in the most elaborate way, and then 
he tested the accuracy of his conclusions. In one experi- 
ment he had a locomotive pulled along the line by two 
men. The spring balance before referred to was hooked 
to the engine at one end. ‘The dial carried a ring, 
through which was passed a pole, against which 
the men pushed. Fancy men pulling a-modern express 
engine in this way! Again, the hand jumped too much to 
get accurate reading. Then he tried with how small a 
pressure a locomotive could be run. He let the steam 
fall in the boiler until it was hardly able to lift the valve 
and its lever. This represented a pressure of about 4 Ib. 

r square inch, with which the engine moved very easily. 

yorking out the necessary calculations, he got 154 Ib. as 
the resistance of the unloaded engine, without a tender. 
With it the resistance was 177°5 1b. Another engine 
weighing 8-74 tons was moved freely with a pressure of 
4} Ib., representing a resistance of 111 Ib., or 12-7 1b. per 
ten. Nothing was left to chance, and as little as possible 
to hypotheses. He made every step he took sure before 
he advanced further, and he never mixed his experiments, 
or tried to learn two things at a time—a method fatal to 
certainty. 

Having so far settled the resistance of the trains, and 
of the light engines, he next argued that the resistance 
of ‘a loaded engine must be greater than that of an 
unloaded engine, and it is in the article dealing with this 
question that we find the formula, now slightly modified, 
in daily use for determining the tractive power of.an 
engine. Put into words the rule runs thus:—Multiply 
the square of the diameter of one cylinder by the length 
of stroke, all. in inches, and by the average effective 
pressure; divide by the diameter of the driving wheel in 
inches. The quotient is the effective draw-bar pull. De 
Pambour argued that the draught of the engine depended 
on the principle of virtual velocities. _While the engine 
ran a given distance, measured, say, by one revolution of 
the driving wheel, the piston passed over a distance equal 
to two strokes, the tractive effort at the rail would be less 
than the effort on the piston in the inverse ratio of the 
distances thus measured. Here we quote direct from the 
book :— 

Let us then suppose, that in an experiment we have attained the 
limit of the power of the engine. Let d be the diameter of the 
piston, and @ the ratio of the circumference to the diameter, 
4 ® d? will be the area of the piston, and 4 # d? the area of the two 
pistons together. Let also p be the effective pressure per unit of 
surface of the steam in the boiler, such as it has been observed 
during the experiment ; it is clear from what we have said above, 
that 4 # d? p is the force then applied to the’piston. 

Calling D the diameter of the wheel, and / the length of the 
stroke, the force applied to the piston is, when transferred to the 
engine, reduced in proportion to their respective velocities, or in 


. 7 * 
the proportion of = Thus, after its transfer to the engine, it 


dD 
is expressed by 
27 _ pal 
xD ie 
which is the expression of the power of traction as applied to the 
progress of the engine. 
_ On the other hand, M being the weight of the load, expressed 
in tons, and z representing the resistance for each ton of the load, 
such as we have determined it in the preceding chapter, » M is 
the resistance of the train. Finally, if we represent by X the 
proper resistance or friction of the engine, ‘ 
“as 7 4 

will be the total resistance offered to the motion of the engine. 

Having seen that, when the motion is uniform, the power applied 
by the engine is equal to the resistance, we have 


2 
eet a aM +X; 


Sard? p > 


and finally, 


X = ext are 


which equation gives us the value we sought of the friction of the 
engine. 

In this equation p is the effective pressure in lb. per square inch 
in the boiler; d the diameter of the piston expressed in inches; 
/ the length of the stroke ; and D the diameter of the wheel, both 
expressed either in inches or in feet, which is indifferent, equation 
containing only their ratio. The number 2, which is the resistance 
per ton, is 8lb.; and thus the value of X, when found, will also be 
expressed in pounds. 

Why the area of one piston only instead of two 
should suffice is just one of those curiosities of numbers 
which are met with now and then, the fractions merci- 
fully clearing and leaving a most simple formula. In 
July, 1834, the Vulcan engine, with 1llin. cylinders, 
stroke 16in., and 5ft. wheels, ascended the Sutton inclined 
plane with a load of nine first-class coaches ; the weight 
of the train, tender included, was 39 tons. The velocity 
when the plane was reached was 26°6 miles an hour, and 
finished at 7°5 miles. The boiler pressure was 57°5 lb. 
by the mercurial gauge. De Pambour gives us the calcu- 
lation by which he arrived at 3501b. as the frictional 
resistance of the engine. Several pages are devoted to 
a detailed description of various trials made on different 
parts of the line, and with various engines. All the 
results are tabulated, the average giving 362]b. as the 
engine friction. The condition of the line must have 
been good, because we find that these miniature engines 
were able to haul loads of as much as 240 tons ona 
level—a fine performance for an engine weighing little 
more than 8 tons. At the same rate, a big modern 
pe engine ought to haul a train of 1680 tons on a 

evel. 

De Pambour, as he accumulated data, drew deductions, 
and in two very able chapters he shows the precise rela- 
tions of the resistance of the piston caused by the load, 
and the pressure required to overcome it, and thence 
derives formule by which can be determined the pressures 
and dimensions required to haul any given train. All this 
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seems elementary in the present day; but a peculiar 
excellence of this book is that we gather from it a good 
idea of the state of mechanical knowledge in the early 
part of the last century. De Pambour was like an 
adventurous traveller exploring an unknown land. It is 
not too much to say that until he came on the scene no 
one knew how to proportion a locomotive to perform a 
given duty except by the light of experience. The rela- 
tions between boiler pressure and tractive effort were not 
understood. As we read we perceive how wide is the gap 
between the information collected by De Pambour and 
that which was previously available. He sums his infor- 
mation up in a synoptical table of formule, nine in 
number, with the aid of which all the proportions of 
heating surface, boiler pressure, piston speed, &c., may be 
found for any given duty to be performed by a locomotive. 

De Pambour left nothing to the imagination, and we 
find a long chapter devoted to the influence of lead of the 
slide valve on the hauling power of an engine. He had 
at first only gab gear to deal with, and the excentrics 
had to be shifted round on the crank axle and refixed 
for every experiment. Further on, however, he got the 
use of the Vesta. “An ingenious apparatus invented by 
Mr. J. Gray, of Liverpool, and fixed to the engine, made 
it easy to change the lead without interrupting the 
journey, so that with the same load and on the same spot 
the engine could be tried successively with different 
leads.” This seems to have been the first engine fitted 
with Gray’s well-known valve gear, which has often been 
illustrated. 

Further on our author discusses the effects of curves 
and inclined planes. He treats the question mathemati- 
cally, and gives a table of superelevations which are not 
far different from those in daily use now. 
adhesion, he carried out numerous experiments, which 
went to show that the coefficient was much less than it is 
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' . . eos . 
turbines each coupled direct, by a rigid connection, to a 


tri-phase alternator of corresponding power. The com. 
bined plants run at a speed of 315 revolutions. The 
turbines, which were supplied by the firm of Riva and 
Monneret, of Milan, are of the “Francis” reactionary 
centripetal axial type, having one single movable wheel, 
horizontal axles,’and two symmetrical lateral discharges, 
Each is connected to an independent flume. The water 
is supplied to them at the bottom. The distributor has 
movable blades, and is driven by an hydraulic governing 
motor, which receives the water requisite for its working 
from the main water pipe. 

The alternators have stationary armatures and revolving 





now. If is true that he sometimes got one-sixth, but it 
was usually much less—a thing to be expected when we 


remember how small the load on the driving wheels was, | 


as, for example, 5°5 tons for a pair of wheels. 


The last chapter inthe book is devoted to the consump- 


tion of fuel. We have, as usual, a dissertation .setting 


forth the conditions, then an account of his experiments, | 


and, finally, his deductions. 
given here. 
chester on July 238rd,. 1834, forty wagons, weighing 


One or two results may be | 
The Atlas- hauled from Liverpool to Man- | 


190 tons, a distance of 29} miles in 3h. 2min, burning | 


1596 lb. of excellent coke, or 0°28 1b. per ton per mile on 
alevel. The Fury hauled 51 tons the same distance in 
1-5 hours, burning 6901b., or 0°62 lb. of coke per ton per 
mil>. 
for we are told “the water was very hot in the tender.” 
Probably the heating was done, as is done in the present 
day, by blowing steam into the tender instead of letting 
it waste at the safety valve. 

The volume concludes with an appendix dealing with 
working expenses. 
net mileage of 380 per week, some of them doing over 
23,000 miles per year. The repairs cost 0°342d. per ton 
mile. The workmanship and materials of several -of 
these engines must have been excellent. Thus, the Liver, 
built by Edward Bury and Kennedy, ran without any 
serious repairs for 107. weeks, and made 52,865 miles in 
that time, or an average of 494 miles a week. In fifty- 
seven weeks the Fury, built by Robert Stephenson, ran 
33,421 miles, or 586 miles per week—a performance not 
often beaten in the present day. 

Last of all, we have a complete statement of the total 
expenditure, profit and loss, from the opening of the rail- 
way on September 16th, 1830, to June 30th, 1834. From 
this we learn that the expenditure on way and works was 
£1,089,818 17s. 7d. The dividends ranged between 
£4 6s. and £4 10s. per £100 share. 

Here we take leave of a most interesting volume. So 
many enquiries have been carried out since it was pub- 
lished, and so much has been written, that it is not, 
perhaps, remarkable that Count de Pambour should 
have been forgotten. We feel sincere pleasure in 
rescuing from oblivion the name of a man who taught 
the world how a scientific investigation ought to be 
carried out. It is doubtful if any improvement on his 
methods is possible. The advantage of the inodern 
investigator lies in the possession of instruments of pre- 
cision which had not been thought of when De Pambour 
worked. 


HYDRO-ELECTRIC PLANT AT MONTEREALE. 


Amongst recent installations for the production and 
transmission of electric energy, the Montereale-Cellina 
hydro-electric plant is worthy of mention. It utilises 
the hydraulic energy afforded by the Cellina River, and | 
is intended to transport electricity for lighting and power | 
purposes to Venice and the surrounding districts. The | 
generating station is composed of a central building with | 
two wings, and with another small building attached | 
thereto. The eastern wing contains a repairing shop, | 
warehouses, offices and dwellings. The central building is 
occupied entirely by the machinery. In the western | 
wing, a portion of which opens on to the main room, 
there are the switches and the switchboards ; the small 
building attached thereto containing the transformers. 
The extreme wings have three storeys, and the engine- 
room in the central building occupies in height the whole | 
of the three storeys on the side buildings. 

Considering the importance of the plant and the dis- | 
tance from the central station to which current has to be 
transmitted, and considering also the applications to | 
which the electricity had to be put, it was thought best | 
to adopt three-phase alternating current.. The length of 
the line for the transmission of the current—87 kiloms.— 
necessitated recourse being had to high voltages, and. a 
normal tension of 80,000 volts was adopted. The current | 
is generated at moderate tension, and the pressure is | 
increased by means of transformers. 

The engine-room contains six 2600 horse-power 


Feed heating was used even in those early days, | 


| alternator between 3600 and 4800 volts. 


The ten best engines had an average | ; : ; 
| The rotating part is calculated mechanically to resist a 


Fig. 1—13,000-VOLT CUT-OUTS 


| fields. The field has sixteen poles, andthe armature winding 
is embedded in closed slots. The excitation may be regu- 
lated in such a manner as to vary the tension at the 
The normal 
itension of the alternator with non-inductive load is 
4000 volts, and the frequency is 42 periods per second. 


speed of 500 revolutions, which the turbine should never 
exceed, even in case the load should fail completely, the 
distributor remain open and the regulator break down. 
The effective output under full load is said to be 95 per 
cent., and the fall in potential between running on open 


' circuit and running under full load at constant speed and 


excitation is 5 per cent. of the working potential with a 





Fig. 2—TRANSFORMER SWITCHES 


| non-inductive load, and 16 per cent. of the working tension 


with an inductive load. The increase in temperature in 


| relation to the surrounding atmosphere and under con- 


tinuous working conditions, is 40 deg. Cent. in the iron 
and 45 deg. Cent. in the copper. 

The continuous current for exciting the fields of the 
alternators is supplied by.dynamos controlled by smaller 
turbines placed at the end of the engine room close to the 
switch-board platform. (These three smaller turbines, 
which are similar in construction to the others, and each 
develops 200 horse-power at 700 volts at a speed of 
500 revolutions per minute. Instead of each one being fed 
by a pipe they are fed in common by means of two pipes 
only. The dynamos are shunt-wound with drum armatures 
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and carbon brushes. Under full load they have an 
effective output of 92 per cent., the increase of tempera- 
tue during continuous work, in comparison with the 
<urrounding atmosphere, being 40 deg. Cent. in the iron, 
15 deg. Cent. in the copper, and 50 deg. Cent. at the 
collector. 

The service of the central station is now carried out 
with four alternators, three of which are in use and one 
kept in reserve. It would, as a fact, have been sufficient 
to put in only two exciters, but it was thought best to 
install the third machine at once, especially as there was 
an opportunity of devoting one alternator to the supply 
of current to the surrounding districts, &e. The current 








with cos ¢ = 0°75. The rise of temperature above the 
surrounding air, with continuous working must not exceed 
45 deg. Cent. in the iron, 50 deg. Cent. in the copper, and 
40 deg. Cent. in the oil insulation. 
to be capable of withstanding a 25 per cent. overload for six 
hours. 

The cut-outs or switches employed all work in oil. The 
line-charging devices are of the Wurtz type, with four 
self-induction windings giving four connections to earth. 
Before joining the Wurtz apparatus the charger may find 
a way to earth through a double-branched lightning 


arrester, and to a second lead by means of a Gola con- 
ductor. 


Fig. 3—MAIN REGULATING RESISTANCES 


produced by the other alternators is not always available 
for this purpose, because they have to work under varying 
tensions to enable the power supplied to the distant 
sources of consumption to be kept at a constant potential. 
It was therefore resolved to use the third turbine of 200 
horse-power for the local service alternator, and a third 
exciter was also put down, the two being mounted upon 
the same shaft and between the same bearings, so as to 
form one single machine. This group can not only be 
used to generate three-phase current at 4000 volts or 
continuous current at 200 volts, but it may also be used 
as a motor generator; the alternator working as a 
synchronous motor, permits of the supply of current for 
the energising of the alternators. As regards the trans- 
formers, these are arranged in sets of three, one for each 
phase, and they are ‘additionally insulated by immersion 
in oil and are water cooled. 

As the line for the transmission of the energy will, when 
the plant is completed, be formed of four sets of con- 
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Fig. 4—SWITCHES 


IN CELLS 


ductors, and will have to convey 12,000 kilo-volt-ampéres, 
each of the transformers has thus been made for 1000 
kilo-volt-ampéres; hence each group of three transformers 
can feed a group of wires. When the plant is finished 
there will be twelve transformers in use; a fifth group of 
three transformers will be kept in reserve. At present 
there are only nine, and three of these are in reserve, as 
there are only six line conductors. The transformers 
have a transforming ratio of 7°5 to 1, hence the secondary 
tension will be 30,000 volts with a primary tension of 
4000; whilst it will be 36,000 volts for the maximum 
tension of 4800 volts. The fall in potential in the trans- 
formers between open circuit and full load was specified 
not to exceed 1 per eent. with cos # = 1, and 2 per cent. | 


The main conductors pass out at one end of the central 
station, and, traversing the upper storey, take their way to 
the switchboards. Here there are two separate rooms— 
one for the continuous current, and the other for the 
triphase 4000-volt current. There is a cell, divided into 
two partitions or chambers, assigned to each alternator. 
The lower cell is for the automatic switch worked from 
the top board, and the upper cell contains the transformers 
and the meters for the apparatus of the switchboards 
themselves. In the same room there are placed in suit- 
able cells the automatic switches, and the meter trans- 
formers for measuring the amount of current being sup- 
plied to the transformers. Upon the switchboard plat- 
form there is a main board and an operating board, and 


also two side boards. The central board carries the 
instruments for the alternators—ampére meters, volt- 


The transformers had | 





When the plant is finished there will be four sets of 
main transmission wires. Normally, the supports for the 
overhead line consist of Carinzia larch. The mean dis- 
tance between the poles’ is 55m. Over about 
4 kiloms. of line, in the lagoon district, the poles are 
made of iron with cross stays. With the completed plant 
under ful] non-induced current—2250 kilowatts for each 
set of conductors—the loss of tension on the line will be 
7°35 per cent., and with a load factor of cos ¢ = 0°75 
the loss will be 12 per cent. The tension at which the 
current will be delivered at the Venice central and trans- 
forming station will be 27,800 volts. In this station the 
tension is at present lowered to 6200 volts by means of 





Fig 5—BUS BARS 


three sets of three step-down transformers of 900 kilo- 
volt-ampéres capacity, two sets being connected to the line 
wires and one group being kept in reserve. The type of 
transformers is identical with that used at the central 
station. The only difference is that, besides the lower 
power, there is a larger number of coils of piping for the 


circulation of the cooling water—100 m. instead of 
60m. Soft water is used, and it is cooled by means of a 


refrigerating apparatus, it not having been thought 
prudent to use salt water in view of the consequent 
corrosion of the coils. 

The lightning arresters and boards are similar to those 
used at the central station; the same thing may be said 
in general as regards the distribution of the various 


apparatus, both of 30,000 and 6000 volts. Sufficient 
space has been provided for the fourteen outgoing 














Fig. C—2600 HORSE-POWER TURBINE 


meters, and registering watt meters. The operating 
board carries the devices for working the switches and 
field rheostats, the exciting ampére meters and switches, 
also the volt meters. In the central compartment there 
are the instruments and apparatus for controlling the 
exciters, and the levers for working all the field rheostats 
conjointly. The side boards are intended for the trans- 
formers, and on one side there are the ampére meters and 


| supply stations. 


levers for operating the switches of the primary circuits— | 
4000 volts—with the corresponding re-lays, and the other. | 


side has the ampére meters, the levers for operating the 
switches of the secondary circuits—30,000 volts—with 
re-lays for the automatic switches. Finally, in the middle 
of this last board there are the line volt meters. 

There are at present two sets of leads, each with three 
conductors formed of seven wires of about 52 square milli- 
metres cross section, and having a length of 87 kiloms. 


| of high tide. 


leads. At present only nine have been installed— 
six for the power service and three for the light- 
ing service. These leads are fitted with Wurtz 


lightning arresters combined with cut-outs and liquid 
resistances. _ The loss of tension in the leads under 
high tension in the urban service is about 3 per cent., and 
a tension of about 6000 volts is maintained at the main 
The lines hitherto constructed are all of 
the overhead type, and on crossing the canals the wires 
are kept at a height of at least 18°50 m. above the level 
Of the six power leads two go to the 


| Arsenal, two to Dorsoduro and Santa Croce, and two to 
|the Isola della Giudecca, the main centre of Venetian 


industry. - All these leads are of bare copper wire. ~The 
three leads for the lighting service are made of insulated 
copper wire, and traverse the city in various directions, and 
all converge at the present steam electric station of 
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S. Luca, where the power is reduced from 6000 to 2000 
volts, so as to feed the primary leads of the existing 
lighting plant, which works at that tension. Thirty new 
sub-stations have been built. They are fitted with Ganz 
transformers with natural air cooling, their power varying 
from 40 to 10 kilo-volt-ampéres, the ratio of transforma- 
tion being 6100 to 205. The planning out of this plant, 
the supply of the necessary machinery, and the 
installation of all the apparatus, was entrusted. to the 
firm of Brown, Boveri and Co., of Baden, Switzerland. 
The various engravings on pages 130, 131, and 142 
show different portions of the installation and its connec- 
tions. _ Fig. 1 represents the 13,000-volt cut-outs at the 
Venice sub-station ; Fi ig. 2, the transformer switches; and 
F igé4,- switches in isolating cells at the central station. 
Fig? 5 ‘shows the bus bars, and Fig. 3 the main ore 
re Solating Yesistances at the central station ; while Fi ig. 

ts one of the 2600 horse-power turbines before it 

ed in position. Fig. 7,on page 142, is the interior 

he ™ power-house ; < Fig. 8, the main switchboards ; 

9; the 4000. t0.36;000- volt transformers; and Fi ig. 10, 

»'35,000-volt transmission line crossing the lagoon. 


2? 








MACHINE TOOL DESIGN. 
By Professor J, T. Nicotson, D.Se., M. Inst. C.E., 
Mr. DEMPSTER SMITH. 


f No, XVI.* 
H HEADSTOCK’ DESIGNS. 
Iki is our intention in the present article to enter upon | 


and 


ABLE XXVILL 








| in view. 


a discussion of the general principles governing the choice 
of, and designs for, the various types of ~ headstocks | 


described and illustrated in articles XIL., XIIL., XIV., and | 


XV. To this end we shall first put down in tabular form 
the relations which obtain between the geometric ratio, the | 
number of cone steps, and the gear ratios for one, two, or any | 
number of countershaft speeds. We shall then, by work- 
ing out specific cases and by inductive methods resulting 
therefrom, ascertain the suitability of double, treble, 
quadruple, &c., arrangements of “ back ”—or compound— | 
gear for the various sizes and types of lathe, as influenced | 
by the greatest and least number of spindle revolutions 
and by the number of speeds it is proposed to supply. 
Afterwards we may exemplify methods of calculating 
the actual step sizes and gear ratios in given cases; and 
show some of the diagrammatic methods -in common use. 
Finally, it will be necessary to consider the design of the | 
spur and pinion wheels used in such lathe headstocks; a | 
question which will involve the discussion of the strength | 
and durability of wheel teeth in general, and of the form | 
of machine-cut teeth most suitable for the purpose here | 
| 
Reverting to Article No. V.—of May 5th, 1905—the | 
following table of relations may easily be obtained from | 


| that given on page 437. 


| 


We may now consider a few of the simpler designs of | 


| headstock, beginning with Figs. 34, 35, and 36 of Article 


| 
| 


| XII; calculating the various gear ratios and the possible | 


ratio of spindle speeds. 
Case 1.—One countershaft speed, or p 


= 1, Thus | 


Lublea of Values of Ratios of Compound Gears for Headstocks in Terms of the Geometric Ratio and Number 


of Cone Steps, Grecrs, and Countershaft Speeds. 


A.—There is but one countershaft speed Ro _ 


$ 


Number of ways cone éan be coupled 
to spindle, and name of gear. 


Single gear 1 to V7] 
Ist compound gear ... 
2nd compound gear... ... ... 2 


(m — 1)t® ¢ompound gear 


Speed number. 


qg+1ltody 
q+ 1to3¢q 


(mum — l)q + ltowm 1 


1 if cone is on the spindle. 
1 if cone is off the ane 


Value of gear ratio 
r = geometric ratio. 





largest 


ratio 
smallest 


cone step 


Rm 





B. 


There are two countershaft speeds Ro ha 


1. 








| Single gear (fast) ltog 


L ee. 


(slow) 

{ Ist compound gear (fast) 

( 

| 2nd compound gear (fast) 

\ Do. 
{ (m = 1)th compound gear (fast) 

\ m — Ith do. 


Do. (slow) 


(slow) 


(slow) .. 


y+1lto2g 


a4 +1 tob 7 
to 2 (m 


2(m-1)¢+1lto2mq 





| 
24 4 to 3 q . 4 2 | 
3 q + lto4 q 


4y+1tody | 2 P } 


Rm .1 = H2m—2)q 


-1)4 


R: Rm -1 = r2m—-1q 


| 





C.—There are three countershaft speeds Ro 


| 





Sinzle gear (fe ist) ltog 
( medium) 
(slow) 
Ist compound gear (fast) 
Do. (nedium) 
Do. (slow) 
(m — 1)th compound gear (fast) 


medium 3(m - 
( 


is 
[> 
| 
| 
| 
| 


(slow) .. 


1).—There are any number, p, of countershaft speeds Ro 





+ 


“} single gear (fastest) ltog 


Do. 
Do. 
Do. (slowest) 
lst compound gear (fastest) ... 
(p 4 


(9+ 2)9 + 1lto(p + 3)4 


(2p -1)7+1to2pq 


( ~ 1)*2 compound gear (fastest). 


[pu -— (p =1)q] + lto[pm - (p-2)q] 


[pw -(p = 2)9] + lto[p um —- (p - 3)q] 


(slowest) 


q+ 1to2¢ 
27 +1to3y 
34+ 1todg 
4¢ #1 toby 
by + 1to6¢, 
to (3 m - 
2)¢ +1lto(3m —-1)4 


3 (ma - 1)q + lto3myq 


y+1lto2q 


(p = I)q + ltop? 
py t+i1lto(p+l)q 


1) q+ 1to(p 4 


(m-l)pqg+1to[pm—-(p-1)q] 


(m p - 1)q + ltompy 


Rye = 4 
Ry = r°4 
Roe Ry = 144 
Rye Ry = 154 


Rua -—1 = (3 m—3)q 


2)q 


Ric Ra-1 = 3™ 24 


1 


1=r(m la 


Rye Rin- 








Rpc = Pp 4a 

Ry = rpq 

2)4 Ry: Ry = te +1)4 
= (p+2)q 

Ra-1 = 1Pm—p)d = rp (m—V4 

Rye Rn -1 = fp m—(p-Ia 

Ry: Ra -1 = Apm-(p-2))4 


-~l1= rpm 1iq= ;/8 











Table D is general and converts into any of the others by putting in the proper value of p. 
In all the tables p = number of countershaft speeds, « = number of ways cone and spindle ean be coupled, and g = 
* Nox XV. appeared January 12th, 


one steps. 


number of 





s=p q m = 8; or there are eight spindle speeds. Then 
Table A, which we use for this case, will read :— 





Name of 
gear. 


Speeds 


je Gear ratios, 





Largest 
Smallest 
D 

x 
G 


Single gear ltod cone step = + 


Double gear .... 5to8 Ry, = 


A 





variation of Sr welh number of counlersha/t 
speeds x cone slgas for lalhes with one, lwo, 


lhree or four double 


Coun esha speeds K cove sleps. 


Fig. 74 


Then 1X J, = es 
nforg =r or 


Now let B/A = 
} and, . mn 
r= 93 


ni; D/C = a. 
gz = g say, we have g* 


Variahien of Sr mth number of back gears. a 


devble gear lathes wilh one, lio, or three 
counlersheft speeds & (we or four core s lefis 


e 
Number of hack gears 


Fig. 75 


Thus we know r, if we assume a constructionally cons 
venient value for g. 

Now §, = N,/Ni= 

But r wz gt. Sp 


1 = 7’, 
=gM@=agih, 
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PMR... to, Ser Tasie IV. By following down the columns of the table, on the 
eh : l other hand, or considering the curves of Fig. 75, it is 
Thus, with j= 3 a 4 Thus, with n= 3 3-5 4 | apparent that the spindle-speeds-ratio diminishes as the 
pe — 1-732 | 1-871 Ps are ‘ 1-316 aaa “ number of double gears increases at first very rapidly, 
We have 2 | 2 | we get r= -316 “328 1-415 afterwards more slowly [and with m very great S, would 
Mand S- = Ng/Ni= 46-7 | 80-2 127-9 | and rips 20.51 31.26 45.2 approach the value g? without ever reaching it]. 





Case 2.—Two countershaft speeds, p = 2, s = pq m= | 


16. Table B gives (m= 2, q = 4):— 
Single gear Speeds, 
1 Fast lto4 | Step ratio = )1% 
‘ F > fast : 
1 Slow 5to8 | Re = countershaft speeds = +7 
slow 
= 74 
Double gear 
) 
y 4 Faust | 9 to 12 Ry = : : = 79 = ,8 
9 Slow 13 to 16, Re Ry = <= BO ae 7d 


9g, = 9g, as before; we have y? 








Thus with g, = sig 
sf gurar=g. 
Also S) = Ny N, = pPqm } rh, 
Therefore = 754, 
TABLE IT, 
If yg = 3 | 3.5 | n 
The rs 1-316 | 1-368 | 1-415 
} 
And Sy 61-7 110 | 182 
Case 3.—Three countershaft speeds. 
p=3qgq=4,m=2s=pqm = 2. 


Table C gives :— 


Single gear Speeds. 
l Fast lto4 | Step ratio = 15 
] Mediutm 5to8 Ree ratio mediura countershaft 
sIOW 
speeds = st = rt 
| ‘ 9\PR . fast 
1 Slow 9to12 Ry - = ratio—— countershaftspeeds 


=) = 7S 


Double gear 





2| Fast 13to16 Ry = DC BA=rad = ;2 

2 Medium 17 to 20 Ry: Ry = = 4 = /'6 

2 Slow . 21 to 24 Rye R, = = 7 = ;? 
Hence, g* = rt r3,g = ,orr = gi. | 
And S, = r8 = 936 ae g 3088, 

TABLE ITI. 

With g= 3 3-5 i 

we get rs 1-200 1-232 1-260 

and Sr = 67-45 121-9 207-5 





Thus we see that S,, the ratio of the greatest to the 
least spindle speed of revolution, increases as the number 
of countershaft speeds gets greater for a fixed number of 
cone steps (here = 4), and with one double back gear | 
(i.e, m = 2); at first rapidly, afterwards more slowly. 
We find, in fact, that even with a very large number of 
countershaft speeds (keeping g = 4 and m = 2) S, does 
not increase beyond certain comparatively low limits, viz., 
81 for g = 3, 150 for g = 3°5, and 256 for g 

This may be easily proved as follows :— 


Ppa 
l'rom Table D we have R, = g? = 7?9 org = 7? or 
2 4pn-2 


’", Therefore S, = rPam 


= 1 = ,2v0 


r=g lo=g pa 


a. 2 
That is, S,= g ”*; which tends to approach the 
Value 8, = g‘ as p q continually increases. 


But 3 = 81, 3°5' = 150, 44 = 256. Q.E.D. 
Taking g = 3}, i.e, g? = 4 x ; = 12}, as the | 


breatest proper gear ratio for a double gear, we thus sce 
that S, can never exceed 150; that for three countershaft 
speeds its value is 122; for two speeds it is 110; and for 
one speed it is 80. 
TWO DOUBLE GEARS. 
Take now the case of two double back gears; i.¢., 1 
Case 1.—One countershaft speed, p = 1, m = 8,4 


— Go 


8 


= 59: 
Then Table A reads :— 





| 
| Speeds 





mw Name of Gear ratios, 
gear, Nos, 
q~1 
1 Single lto4d | Step ratio =r 2? = 7t5 
2 First double | 5to8 | Ry = Ds A = ft =P = gods 
| Cc E 7 
8 | Seco | eG a ee 
¥ Second double! 9 to 12) R, = pe ;* 72a = 3 = O39 
| + 
x 
Let Digg; Em ge: De ge Th gy me 1 then 
A M15 E Ja; G Ys Ja 
J; = 7%, And since, g3 9g; = 1? gy = 12 = gy 


1 
Thus r= gi" 
ee S; = gy. 


‘ qm—1 
git. Also S, = r”* = yl 





Case 2.—Two countershaft speeds, es 
p=24m=3,¢q = 4,8 = 24. 
Table B becomes :— 


Single 2 
1 | Fast lto4d § Step ratio = +! 
1) Slow 5to8 | Re = £8 countershaft speeds = ;4 
siOW 
= 4 
First double ’ 
2| Fast 9t12|R,= 2x Fa men 
C E 
2 Slow 13 to 16) R: Ry = (Re gs ¥ Jo) = eM = er8 
Second double 
3 Fast 17 to 20; Rg = dD, 8B =ri? = 6 
2 ra = 
3 Slow 21 to 24 Re R, = (Re gs x gy) = 1 = 7? 
If gg = 1,9; = 7"; and since g3g, = r, 
oe Ji: = 1 (= gs). 
1 1 
fa hl : V7) % 
That is Pe = O.0 « 
Also §$, = 77¢™-1 = 7% and S, = gi? 8. 
TABLE V, 
Thus, with a= 3 3+5 4 
r= 1-148 1-169 1-19 
Sr = 23-55 36-73 53-7 





Comparing these results for Figs. 84 and 35, we find 
that Fig. 35 gives values of §, (z.e., ratios of spindle speeds, 
maximum and minimum) only from 4 to } as great as 
those of Fig. 34. [Compare $, in Tables I. with 1V.; and 
Table II. with Table V.| Fig. 35 gives, however, a larger 
number of speeds than Fig. 34 within these smaller ranges. 

e.g., Fig. 34 8 8 and 16. 
Fig. 35 8 = 12 and 24. 

We therefore draw the conclusion that the design of 
Fig. 34 is more suitable for a general purpose lathe, in 
which the range of spindle speeds is great, and the number 
of speed changes small; whilst that of Fig.35 is applicable 
to special work, which requires no great range of spindle 
revolutions, but a finer gradation in the changes of speed, 
or, in other words, a larger number of them. 

MORE THAN TWO DOUBLE GEARS. 
Let us now consider the case of mere than two double 


| gears. 


Let there be any number (m—1), of double gears; 
any number (p) of countershaft speeds; and, of course, 
any number (q) of cone steps. Then the highest gear 
ratio is (Table D) :— 
pln = 1)9 i Pay “ 
r = In X= GU gu= M1 

- rm — 1)9 
nft=r ; 

2 


— rm — le 
=g a 


Re Oe 
Therefore, 


or, r 
2 (m+ 
bela 
As before, S, = 7 ig. 83 
To find how, in this general case, the value of the 
spindle speed ratio changes with p and with m increasing, 
we may plot curves of the expression— 
2(m — I1/pq) 
m—1l 
The values of S, have therefore been calculated for 
double-geared lathes with one to four back gears, for one, 
two, three, and four countershaft speeds and four cone 
steps. (The same results would be obtained for two cone 


Apaqm - 1) 


1 | A bal 


paqm - “<a 
ye :.S=9 p(m — 1)q 


, or of §, itself for the more usual values of g. 


| ; : : 
steps if there were two, four, six, and eight countershaft 


speeds ; so long as the product p q remains the same). 
These values are shown in Table XXIX., and have been 
plotted in Figs. 74 and 75. 











| working results of these last. 


| inefficiency. 





Referring, for example, to Fig. 74; let it be supposed that 


| Sy = 30 (a.e., that the ratio of highest number of spindle 
| revolutions is thirty times the lowest); then by going 


across the horizontal line marked 30 we see that the 
following five different designs of headstock will fulfil the 
requirement. 




















Alternative Designs to give N 9 Ni = 30. 
Number Total ratio | Number of Number Number 
of double of countershaft of of spindle 
gears said gears speeds cone steps speeds, 
[h =(m—-1 )]. (9). (p). (q). s=pqm 
One (about) 10 to 1 One Two 4 
Two ». ldtol One Two 6 
Two 12 tol One Four 12 
Three 14 tol One Four 16 
Four 17 tol Two Five £0 





There is thus presented a choice of designs, from which 
the most suitable may be chosen. Similarly for any other 
spindle-speed-range. 








LITERATURE. 


Hydraulic Motors, with 
fugal Pumps, Pipes, and Open Channels. 
J.P. Cuurcu. J. Wiley and Sons. 1905. 

In respect of clear scientific language and satisfactory 
logical demonstration, we cordially welcome this book as 
the best yet published upon the theory of water turbines 
in our language. It is evidently a summary of lectures 
given in Corneil University, where the author occupies 
the chair of Applied Mechanics and Hydraulics in the Civil 
Engineering College. At the beginning it gives a tabular 
bibliography of the most important works on hydraulie 
machinery. It is interesting to note that the list con- 
tains six English, six German, three American, and two 
French books. Professor Church’s work will raise the 
American contribution to four. Hydraulics is an old 
subject, and the authorities that are still quoted as 
standard are, many of them, of ancient date. For 
instance, Francis’ book of 1855 still remains not only a 
classic, but also apparently the best source of illustra- 
tion from experimental results of some of the more 
important laws. Still, both the theory, and much more 
the practice, of hydraulic machinery have been greatly 
improved in more recent times. Professor Church’s book 
gives very well reproduced photographic illustrations’ of 
the most modern American turbines. As regards con- 
structional details, these give, of course, only very general 
ideas, and the rest of the figures in the work are of a 
diagrammatic character, the aim of the book being through- 
out distinctly theoretical, and not constructional, except as 
regards main leadingdimensions. There thus remains still 
open an opportunity for an English author who will com- 
bine in a complete well-balanced treatise the most modern 
theoretical calculations with detailed descriptions of the 
most recent forms of construction along with the tested 
We may fain hope that 
Britain may fill this vacant place before it is occupied by 
an American. Although the Americans make a larger 
number of turbines than are made in Europe, there is 
more authentic information as to turbine performance to 
be obtained on this side of the Atlantic. There is here, 
therefore, greater opportunity of harmonising scientific 
theory with the facts observed in practice, and deducing 
from such harmonisation the means of future improve- 
ment in design. 

It must not be imagined that the theory of tur- 
bines has even now approached scientific complete- 
ness. The most. noticeable deficiency, as evidenced 
in this most modern book by Professor Church, is 
the absence of any analysis of the causes of hydraulic 
That such an analysis does not exist in the 
theory of turbines as at present developed may seem a 
surprising statement, but it is nevertheless true. All the 
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By following along the lines of the table, or the curves 
of Fig. 74, we can observe how the ratio of greatest to 
least spindle speed (for double-geared lathes) varies for a 
given number of double back gears as the number of 
countershaft speeds is increased. 

We see that this ratio increases with increasing 


| numbers of countershaft speeds; at first rapidly, after- 


wards more slowly [and if p q could be made very great, 
S, would approach certain values, viz., 256 for one double 


| gear, 64 for two, and 40°3 for three, without ever reaching 


them]. 





items of inefficiency are simply lumped together in a 
total loss of energy, which is written in as a certain 
fraction either of the kinetic energy arriving at the 
entrance tips of the blades, or, as in Church’s book, of 
the kinetic energy leaving the outflow tips. It is not 
surprising that the numerical coefficient of this term 
giving the hydraulic loss displays little of that character 
which is derisively described as “constant.” It still 
remains for any author willing to undertake the task to 
analyse this loss, first, into portions of three kinds :— 
(1) Friction between fluid and solid, (2) eddy, and 
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(3) waste of kinetic energy due to ineffectual application 
of it, and, secondly, into portions arising in the successive 
parts of the machine. If he does so, he will be 
able to show how to shape, and how to surface-finish, 
these various parts. It is proved that polished surfaces 
to guides and blades add materially to the efficiency, but 
in what quantitative degree is hardly yet known authen- 
tically, nor has the best form of blade, and the best pitch 
from blade to blade, been yet determined. Narrower 
guide and bucket channels are capable of giving closer 
good guidance to the working streamlets of water, but 
are also more productive of friction loss. The most 
efficient balance between eddy loss and friction loss has 
still to be discovered, while this has again to be corrected 
by consideration of the extra cost of more numerous 
well-finished blades. Again, there is evidently no chance 
of obtaining precise true form and fine surface except 


with inserted blades, and it has to be determined whether | 
| is called 
| that the 


the extra efficiency obtainable in this way is worth its 
cost in small and medium sized turbines. 


| 
Professor Church develops the elementary theory of | 


the work done in water-wheels and pumps in an admir- 
ably definite and easily followed manner. He takes it 


first in its most general form, and then applies it in turn 
| reaction. 


to overshot, breast, undershot, and turbine wheels. In 


each case his main endeavour is to determine conditions | 


yielding maximum efficiency, and this he does generally 
by establishing the most desirable relation between 
outflow relative water velocity and peripheral blade 
velocity at outflow edge. It is more usual to aim at 
establishing such relations at the inflow edge, but Pro- 
fessor Church’s method has very decided advantages in 
respect of simplicity both of reasoning and of practical 
application. In most cases he puts c, = bo, these being 
the above outflow velocities. This is certainly not 
quite - accurate, the more correct equation being 
€o cos § = by where 4 is the out-tip angle of the blade; 
but as 6 is never a large angle, no great error is involved 
in co = 6», and the use of this relation very greatly 
simplifies the other relations which are deduced from it. 

Chapter III., on “Preliminary Theorems for Tur- 
bines,” bases the whole science upon three fundamental 
laws. The second of these is the equality of the change 
of angular momentum in the driving fluid to the driving 
moment it exerts upon the wheel. This law is the main 
anchor to a clear understanding of turbine action. The 
third law is that the time-rate of power exerted on the 
wheel equals its angular volocity multiplied by the change 
of angular momentum in the water per unit of time. 
This appears almost identical with the second law, but it 
deserves. separate enunciation, because of the angular 
velocity being, of course, the same for all parts of 
the wheel, however different may be the radii of 
the different parts acted on by the water, and 
also because the law reduces to the extremely simple 
form T M (w; b; — we 6), where the  suttices 
i and o indicate respectively inflow and outflow, 6 the 
peripheral blade velocity, w the water velocity resolved 
parallel to the blade velocity, M the mass of water passing 
per unit of time, and T the work done by water on the wheel 
per unit of time. The other component of the water 
velocity, namely, that perpendicular to the wheel peri- 
phery, is that which carries the water into, through, and 
out of the machine. The consideration of this last- 
mentioned fact and the above equation together supply 
the whole key to the details of the dynamics, the 
physical efficiency and the commercial economy of turbine 
action. Unfortunately neither Professor Church. nor any 
other writer on hydraulic machines, recognises the real 
bearing of the perpendicular component on the problem of 
design. The larger this component the smaller are the neces- 
sary inflow and outtlow areas, and the smaller also, therefore, 
the bulk and the cost of the machine to utilise a given 
water supply ; while, at the same time, with increase of 
this component there is inevitable direct diminution of 
physical efficiency. The text-books consider only this 
question of physical efficiency, whereas the real com- 
mercial engineering problem is to find the happy mean 
between high physical efficiency and low prime cost of 
construction. 

Although Professor Church’s demonstration of this 
third important law is admirably clear, it is incomplete 
in its practical applicability, inasmuch as it is subject to 
two restrictions :—(1) That the flow through the wheel 
buckets runs always “full-bore ;” (2) that the fluid pres- 
sure and velocity are uniform over each sectional-surface 
parallel to inflow and outflow surfaces; or cylindrical 
surfaces in radial flow turbines. Condition (1) is not true 
of all water turbines, while (2) is untrue of any of them, 
both because such sections are not normal to the flow, 
and also because curvature of the path produces a trans- 
verse pressure-gradient through the fluid. The theorem 
itself, however, is generally true without either of these 
restrictions. A quite minor criticism of this chapter is 
that individual particles of water are said to be “rigid 
bodies,” because of “water being practically incompres- 
sible.” Rigidity has really nothing to do with bulk 
incompressibility, but only with resistance to shear, which 
is possessed by water in a minute degree only. The 
chapter includes Bernoulli’s beautiful theorem for a 
steady stream passing through a uniformly rotating 
wheel, excluding and including frictional and eddy 
losses. The next chapter is on impulse wheels of the 
Pelton type, and contains several interesting illustrations, 
among them some of the Doble “Needle” regulating 
nozzle, by which the discharge is varied without any 
wire-drawing or disturbance of fair stream lines. 

Chapter V. gives the theory of reaction wheels. 
Here the usual absurd text-book results are avoided by 
the insertion of a “friction-loss’’ made proportional to 
the square of the relative outflow velocity. This results 
in the rule for specd of maximum efficiency: Ratio of 
relative outflow velocity to peripheral wheel speed 


1+ the 


¢ 
efficient of the above loss. 


“constant ” 


a where ¢ is co- 


NV 1+¢ 


| be one-eighth, with the result that at the most 


| thirds efficiency, one-ninth being carried away in the 





This coefficient is stated to. 


efficient speed a ‘“ Barker’s Mill” would have two- 


effluent jet in the kinetic form,” and ‘“two-ninths 
lost in friction at the edges of the orifice.” . This 
last seems an extravagantly improbable result. In 
fact, the calculation seems to be wrong in that the 
area of the contracted vein is used in place of the area 
of the orifice. It is also shown that in “ Barker’s Mill” 
the peripheral variation of the radial gradient of pressure 
due to centrifugal force creates a reverse-driving couple, 
acting as a deduction from the principal driving moment. 
This paragraph should be read carefully, because the 
reasoning really applies equally well to all radial flow 
turbines, outward and inward. With inward flow this 
incidental couple is an addition to the principal driving 
moment. It is curious how authors invariably go back 
to Barker's Mill in order to demonstrate the law of what 
“reaction” in turbines, and fail to observe 
whole of their demonstration rests on the 
basis of the plane of the orifice being radial—that is, 
passing through the axis of the shaft—while in no turbine 
has the surface of the orifice any but zero component in 
this direction necessary for the explanation of the 
In equation 13 on page 89 a mistake occurs 
in the omission of the divisor (1 + ¢). In equation (3) 
of page 98, also, some confusion arises from the printing 
of kh instead of h,, these having different meanings; 
while on page 99, near the foot, reference is made to 
equation 8 by mistake for 7. On the next page we find 
the author saying that so long as the inflow and outflow 
angles are correct, it is “immaterial” what shape of 
“smooth curve” joins these two edges of.the blade. 
He illustrates what he means by a “smooth curve ” by 
recommending two circular ares joining each other 
tangentially. This erroneous assertion results from the 





want of analysis of the causes of inefficiency already 
noted. In order to avoid eddy-making ‘and interweaving | 
of stream lines, it is essential to avoid sudden change of | 
curvature in the shape of the blade; that is, the blade | 
must be what is called a “ transition curve” in railway 
surveying. 

After devoting considerable space to the TFourney- 
ron, Francis, Thomson, ard other turbines, the author | 
develops the theory of the draught tube and diffuser. | 
As the diffuser is essentially a device for the utilisation of 
the kinetic energy in the outflow from the turbine wheel 
through lowering of the pressure in the wheel, the introduc- | 
tion of diffuser action essentially modifies the basis on 
which efficiencies have been calculated in the earlier part | 
of the book, this basis having been that the -outtlow 
kinetic energy runs to waste. This seems to be the most 
serious criticism that can be made of the general method | 
of exposition followed in this book. The introduction of | 
this new element leads to a re-statement of the general | 
theory of turbines at the end of Chapter V., which is neces- | 
sarily largely a repetition of what appears earlier. There | 
is now obtained an extremely simple formula which holds | 
good when 6, is made equal to co for maximum efficiency. | 
It is bi wi cosa = gh, where h is the whole available head | 
and a the angle between the wheel periphery and the abso- | 
lute inflow water velocity w7. 

The testing and regulation of turbines occupy the | 
next chapter, where.we should have liked to find 
fuller information regarding modern turbine governors. | 
A sketch of the subject of centrifugal pumps _fol- 
lows,. including mention of the new high-lift multiple- 
stage pumps; and then come the usual chapters upon 
flow in pipes and channels and Kutter’s formula. The 
book concludes with sections on water-pressure engines 
and a theoretical investigation of hammer-blow in water 
pipes. An appendix contains “conversion scales,” a 
diagram of friction losses, a series-of twelve diagrams of 
the results of Kutter’s formula, and two very handy tables 
of logarithms and trigonometrical functions. The three- 
figure logarithm table is all contained in two facing 
pages ; while, by restraining one’s desire for exact know- 
ledge of trigonometrical functions to those of whole 
degrees, one finds that in a single page one can tabulate 
all the seven important functions from 0 deg. to 90 deg., 
each being read to four significant figures. The book is 
one that every college student of hydraulic machines 
should study. 


i and Co., 


Mechanics of Air Machinery. By Dr. J. Weitspacn and | 
Prof. G. Herrmann. Translated by Prof. A. TROWBRIDGE. 
D. Van Nostrand Co. 1905. 

Dr. WEIsBAcH’s “ Mechanics” is a long-established classic | 

in German engineering literature. In America, where it | 

has had greater vogue than in England, owing to much | 
of the machine designing being in the hands of engineers | 
of German origin, it has been translated in parts, and 
the present issue seems to be the fourth volume of the 
series. It consists of a single chapter divided into twenty- 
seven sections, and an Appendix. The latter is intended 
to bring the information regarding air machinery up to the | 
date of publication. The single chapter is entitled ‘* The | 
Moving of Air,” and this title indicates a marked limita- | 
tion of the scope of the book, namely, that it does not | 
deal with high-pressure compressors at all, nor with the 
transmission of power by compressed air. Thus it omits 
all mention of the whole subject of pneumatic tools and | 
air-driven engines, and other machinery. It deals with | 
fans and blowers at a few inches w.g. pressure. The | 
small changes of temperature resulting in the air in its 
passage through such machines have negligibly small | 
practical consequences, so that only hyperbolic inter- | 
change of pressure and density need be considered, and most 
of the problems are worked out on this basis. Within 
these limits, probably, the theory of air motions and air- 
moving machines has nowhere been more carefully worked | 
out than by Weisbach. Such theory is permanent, and 
stands as firm now as forty years ago; but as the | 
applications whereby the points of the theory are illus- | 
trated in this book numerically and by reference ‘to 
constructional details, are very much out of date, it would 


| technical detail. 


| with inclined target, are also given. 


— 


have been more useful to write a new English treatise 
than to translate an old German one, however sound and 
excellent. Moreover, the day is surely past when the best 
sort of thing to teach students is that “ the coefficient of 
friction of air is *024,” but that “it may be well for 
safety to assume it equal to ‘05.” In the early days of 
very restricted experimental knowledge there appeared 
to be no comic element in such instructions, but they 
ought to be revised for publication in 1905 so as to 
maintain the dignity and seriousness of technical scicice, 
Also, at least on this side of the Atlantic, scientific ; ngi- 
neers have already more than half learnt thatit is not fair to 
calculate quantities to four significant figures from over 
half-a-dozen data, each involving probable materia] 
inaccuracy, and two or three coefficients each left, within 
a range of 80 to 60 per cent., to the artistic choice of the 
designer. The want of modernity in other directions ig 
illustrated by the following definition of a tuyere: “ The 
tuyere is a nozzle made of sheet iron soldered.” More- 
over, the plan followed of unrevised translation leads to 
somewhat violent contradiction between the body of the 
book and the Appendix, without any explanations or 
remarks being made to help the freshman student to 
understand or to reconcile them. ‘Thus, throughout the 
book frequent statements are made that 80 per cént. is the 
highest efficiency obtainable in fans and blowers, whereas 
in the Appendix one often finds references to efficiencies 
of 40, 60, 70, and even over 80 per cent. Inthe translated 
portion the uselessness or undesirability of slide valves in 
air-compressing cylinders is explained xnd proved in 
detail, whereas the Appendix states that all modern im- 
provements are due mainly to betterments of valve 
designs, of which the major part is the introduction of 
suitably formed and actuated slide valves, these enabling, 
especially for higher pressures, much greater speeds to be 
used. The most interesting part of the volume is the 
theory of centrifugal fans, which is more fully developed 
than we remember to have seen it in any English text- 
book. 

The Appendix gives outline particulars and yhoto- 
graphic views of several modern American blowing 
engines, compressors and fans; but with very little 
Two-stage compression is incidentally 
referred to, and this is the only reference we have noticed 
in the book to modern multiple-stage high-ratio air com- 
pression. An English treatise on pneumatic machinery 
is certainly much wanted, and Weisbach's book might 
well serve as a sound basis for such a work, provided it 
were entirely re-written in the light of modern experience 
and design. 

SHORT NOTICES. 

Index to the Transactions of the Institute of Naval Archi- 
tects. Vols. i. to xlvi., 1860 to 1904. London: 5, Adelphi- 
terrace, W.C. Sold by Henry Sotheran and Co., 36, Picca- 
dilly, W.—This volume fills a long-felt want and. is most 
welcome. It is divided into four parts. The first gives 
a list of papers contained in the volumes of ** Transactions,’ from 
vol.i. to xlvi., that is from 1860 to 1904, both years inclusive. 
The second part consists of a nominal index giving the names 
of the authors in alphabetical order, the papers they read, and 
where to find them. The third part is a subject index giving 
a table of the principal headings. And lastly comes a subject 
index which gives the titles of papers, names of authors, and 
the numbers of the volumes in which the papers are to be 
found. Thus, it will be seen that the labours of finding any 
of the ‘* Proceedings ’’ of the Institute have been reduced to 
a minimum, 

Notes on Permanent Way Material, Plate-laying, and Points 
and Crossings, dc. By W.H. Cole, M.1.C.K. Lendon: FE. 
and F. N. Spon, Limited, 57, Haymarket. 5th editicn. 
7s. 6d.—When any book has reached its fifth edition, it can 
generally be taken for granted that it has proved itself useful 
to that class of person for whom it has been written. We 
will not therefcre dwell too long upon the ccntents of this 
book, but simply state in a few brief words the chief additicns 
and alterations that have been made. The Engineering 
Standards Committee’s Repert on Specificaticns and Sceticr s 
of Bull-headed and Flat-bottomed Rails has necessitated the 
shortening of the articles dealing with steel for rails and 
sleepers, and the re-writing of the articles cn the testing of 
rails and ‘‘ The Form of Rails.’’ A table of rail secticns is 
given in the first appendix. The remainder of the bock has 
apparently remained unaltered. 

Tables of Sines and Cosines Multiplied by the Integers 1 to 9. 
3y C. W. Scott, B.A., L.,A.M.I.C.E. London: W. F. Stanley 
; Limited, Great Turnstile, Helborn, W.C. Price 
Probably the best method of stating in a few werds 
[t ccntains 


4s. 6d. 
the contents of this book is to give its full title. 


| tables of sines and cosines multiplied by the integers 1 to 9 


for the reduction of tacheometric observations with inclined 
staff. Tables of decimal subdivision of the sexagesimal degree 
and of reciprocals for the reduction of micrometer readings 
The book is of a con- 
venient size for carrying in the pocket, and as it cnly contains 
51 pages it is not at all bulky. 
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LORD MASHAM. 





OnE of the most remarkable men of a century note- 
worthy for the number of great men it produced has 
passed away in the person of Lord Masham, better 
known, perhaps, to the world in general by his original 
name of Samuel Cunliffe Lister. He was the fourth son 
of the late Mr. Ellis Cunliffe Lister, and was born on 
New Year’s Day, 1815, having, therefore, at the time of 
his death, just entered on his ninety-second year. 
weeks ago he contracted a severe chill, following, accord- 
ing to some accounts, on an attack of influenza which 
seized him, it is said, on his birthday. This brought on 
paralysis of the larynx, and necessitated the introduction 
of a tube to allow of his breathing. He never really 
recovered, though towards the end of January he rallied 
sufficiently to attend to some pressing business matters, 
The negotiations, however, were carried on from his bed, 
his faculties remaining acute, apparently right up to the 
last, though his strength was gradually failing. The end 
came on the morning of the 2nd inst., and it took place at 
Swinton Park, Lord Masham’s magnificent Yorkshire 
home. 

Lord Mashai’s life story practically embraces the 
history of the wool and silk industries of the world during 
the past seventy years—the period during which probably 
more marvellous inventions have 
been made than during the whole 
time since the world began. To be 
a man of mark among inventors 
during such a time of universal 
progress is asign that Lord Masham 
possessed a master mind. He did 


Some | 


school near Clapham Common. He was originally 
intended for the Church, and it is said that his grand- 
mother bequeathed the Rectory of Addingham to him 
on the condition that he would take Holy Orders. 
Like many another youth, whose career has been chosen 
for him, young Lister refused to carry out the proposals 
made on his behalf. He chose instead to go into trade, 
thereby considerably shocking his friends. His father, 
however, does not seem to have opposed him, but 
instead he got him a situation with the commercial 
firm of Sands, Turner and Co., of Liverpool, and 
apparently he left school at an early age in order to iake 
up his position there. Before he was twenty-three years 
of age he had been many times to America—at that time 
a voyage of considerable and uncertain length, as it had 
to be made in sailing vessels. The business which took 
him so much across the Atlantic is variously attributed to 
the Liverpool firm and to his brother, who was at that 
time managing his father’s mill. The former is more 
likely to be correct, but whichever it was, the result of 
his visits was that he obtained an insight into American 
methods which undoubtedly stood him in good stead all 
his life. 

In 1837 Mr. Lister, senior, commenced to build on the 
Manningham property a worsted mill, destined to be 
worked by the two brothers, John and Samuel Cunliffe 
Lister. In 1838 this mill was opened, and business began 
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direction was Mr. George Edmond Donisthorpe, of 
Leicester, who at this time—1842—was living in Leeds. 
This gentleman had made a machine, but had ruined 
himself in doing so, while, at the same time, not succeed- 
ing in reaching the goal. The machine would not work. 
Young Mr. Lister saw it. He was thoroughly imbued 
with the importance of introducing mechanical methods 
into this portion of his business. He knew the change 
had to come, and he wanted to be the man to bring it 
about. Consequently he, too, had been experimenting 
and looking round to see what others were doing. He 
first of all paid Mr. Donisthorpe £2000 for a half share in 
the machine, and subsequently paid £10,000 for the other 
half, or £12,000 in all, and when he had got it it would 
not work, and, to use his own expression, he had pur- 
chased a white elephant. 

However, his perspicacity had seen in ‘ue machine the 
germs of success, and he resolutely set himself to the 
task of making it work effectively. Previously, however, 
he had tried to sell it, but failed. Even Mr. Donisthorpe 
would not buy it back again for a much less sum than he 
had received for it. Driven thus into a corner, Mr. Lister 
had to face two alternatives—either ruin or to make the 
machine a success. He stuck to the machine, and when 
in the end he had rendered himself nearly penniless, when 
“nearly his last shilling had gone in experiments,” his 
labours and his pluck were rewarded. He had by a 
succession of improvements of the 
original Donisthorpe model evolved 
a machine which was to revolu- 
tionise the whole trade and to 
bring him almost untold wealth. 
It is marvellous to find that the 
experiments did not cover a longer 





more. He combined in his person 
the man of genius—the inventor~ 
and the man of business. He only 
devoted his energies to the solution 
of a problem when he saw that 
success meant substantial mone- 
tary gain. It is reported of him 
that he was wont to declare that 
he had never seriously turned his 
attention in the direction of any 
problem, the successful solution of 
which did not point to a yearly 
income of £50,000. When once he 
had embarked on a project he was 
wont to spend money lavishly in 
prosecuting experiments and inves- 
tigations. Several times this 
brought him nearly to the verge of 
ruin. According to a_ personal 
statement made by himself, he had 
during his life sunk £600,000 in 
experiments. In the perfecting of 
one invention alone it is said that 
he wrote off as dead loss £250,000 
before earning a single penny. It 
was not all mere plodding. All 
through he clearly saw that success 
could be obtained; he always had 
a definite aim in view, and it is 
characteristic of the man that he 
had such confidence in his own 
ability that long after most people 
would have been disheartened and 
have left off‘throwing good money 
after bad,” he continued spending. 

Such was the man. A captain 
of industry he has been called, and 
a captain he was. The same spirit 
as he possessed has helped military 
officers successfully to lead forlorn 
hopes. He was one of: Britain's 
best types. He knew not defeat. 
It is not astonishing that such as 








period of time. It was in 1842 that 
Mr. Lister saw Mr. Donisthorpe’s 
machine, and in 1843 he was the 
first to comb fine wool by ma- 
chinery. For years thereafter he 
simply commanded the wool-comb- 
ing trade. 

It may not here be out of place 
to say a few words regarding the 
process of wool-combing. The 
object is to separate the long from 
the short hairs. The longer hairs 
can produce a better yarn, which 
will, in its turn, make better cloth. 
The shorter hairs make an inferior 
yarn, which is used for making 
blankets and other rough and 
cheap materials. Up to the time 
of Mr. Lister’s success all the 
combing had been done by hand. 
The process was slow and laborious 
and the output was limited. The 
advent of the machine changed the 
whole face of affairs. It is said 

_ that £1000 royalty was charged on 
each machine, and it is also said 
that whereas Mr. Lister made a 
large fortune by selling the 
machines, which cost £200 to build, 
at £1200, he would have made ten 
times as much had he, instead, 
charged a royalty of 1d. per pound 
on the yarn produced. It must not 
be supposed that everything was 
plain sailing. There were many 
obstacles placed in his way; many 
improvements of the machine still 
to be made; and much litigation 
to put up with, but he survived 
them all, finally becoming the 
owner of all the rights. The French 
inventor Heilmann had patented 
his “Nip” machine in England 








he should ill brook opposition, and 

there are those who say that he 

sometimes used means which were 

rot entirely justified in gaining his 

own ends. With such wealth as 

he latterly possessed, things were 

undoubtedly possible to him which 

others could not attempt; and if sometimes he was 
suspected of resorting to it to gain a victory over some- 
one who had run counter to him, it is quite probable that 
jealousy of his power may have been at the root of any 
ill feeling which might have been aroused. He was a 
fighter born, as many found who ranged themselves 
against him; but this very spirit and the low estimate 
which he was apparently wont to make of the strength of 
opposition, will account for the few reverses which he 
suffered. Among these may be noted his non-return to 
Parliament, though he several times sought election. 

In considering his career one cannot help wondering 
what young Lister would have become had he started 
penniless, as has many another great inventor. Certainly 
he would have accomplished much, but it is open to doubt 
whether he would have done as much as he did. Asa 
fact, though a fourth son, he came of a wealthy family, 
and was provided with sufficient capital with which to 
start in business with one of his brothers. But before 
going on to trace his career from this point, it will be well 
to turn for a moment to his earlier years. He was, as we 
have already said, born in 1815. He was the son of Mr. 
Ellis Cunliffe Lister, a manufacturer and member of 
Parliament for Bradford. ‘This gentleman was a man of 
means and position, and he had added the name of 
Lister to his original name Cunliffe when he inherited 
property at Manningham, which had descended to him 
through the marriage of one John Cunliffe with an heiress 
of the Lister family about the middle of the eighteenth 
century. The Cunliffes, it may be mentioned, claimed 
Saxon origin. 

Samuel Cunliffe Lister was born at Calverley Hall, 
near Leeds. - His early education was obtained at a 


| Things prospered with him. 


LORD MASHAM 


under the name of J. and S. C. Lister. Two years later 
an elder brother still—William Lister—died, and John 
became his father’s heir, and at the same time retired 
from partnership with his younger brother, leaving the 
latter to carry on the business on his own account. 
The antagonism against the 
power loom which his father had felt so acutely, was 
nearly dead ; spinning machines were coming largely into 


| use, but there was one department of the industry—wool 
| combing—in which the work could still only be done by 


| hand. 








In the majority of the instances, moreover, the 
work of combing was carried out by the workpeople in 
their own homes, and was by no means a salubrious occu- 
pation, interfering as it did with the health not only of 
the worker, but also of the other inmates of the house, 
who were often seriously affected. 

In common with many others, both at home, on the 
Continent, and in America, young Mr. Lister set himself 
the task of inventing a wool-combing machine. Dr. Cart- 
wright, of power-loom fame, had patented a wool-combing 
machine as early as 1790, and various improvements to 
his machine were made without giving exactly what was 
required. How near he had gone to success we shall 
mention later on. 


had got his idea from watching his daughters combing their 
hair and drawing it out at full length between their 
fingers. He thought that if he could make a machine 
which would comb out the long hairs, he could separate 
those which were shorter by holding the long ends and 
reversing the action of the comb. Here, again, although 
the machine was duly constructed, it just did not do quite 
what was wanted. A further experimenter in the same 


Another machine had been invented | 
by a Frenchman, Josué Heilmann, who, the story goes, | : 
| day toa heap of silk waste, which is a particularly un- 





before the Donisthorpe-Lister ma- 
chine had been registered. A law 
suit against the two Englishmen 
was commenced. This resulted in 
the payment of £30,000 for the 
English patent rights, but Mr. 
Lister never used the invention. 
It was only employed in this country for cotton and flax, 
though it was extensively employed for wool on the 
Continent. 

Lord Masham never really took the whole credit of the 
invention of the machine to himself. He acknowledged 
that he was not the real inventor, but that Mr. Donis- 
thorpe was the first to combine the “ nip” with the 
“ screw gill.” Later on he saw reason to think that, after 
all, it was to Dr. Cartwright that the credit for the 
original idea was due, and he contributed no less than 
£47,500 towards the founding of the Cartwright Memorial 
Hall anda statue of the inventor which was erected in Lister 
Park, Bradford. However, it was undoubtedly he who 
made the machine a commercial success. Later on, but not 
till Mr. Lister had reaped a rich harvest from it, it was 
superseded by the Noble machine, but he himself was 
associated with Mr. Noble in bringing out the patent. _ 

Important as the wool-combing machine was, it is 
doubtful whether Mr. Lister’s silk machines were not 
more important. Nearly certainly they were so from a 
financial point of view at all events. The Noble machine 
practically destroyed his wool-combing business; but a 
year afterwards he had started in quite another direction, 
and had founded an industry which endures unchecked 
until the present time. His attention was drawn one 


pleasant, dirty, and sticky mixture of cocoon husks, dead 
chrysalis,tangled silk threads, and‘a number of odds and 
ends. Till his time it was entirely waste product that no 
one would have anything to do with. It remained for 
him to undertake the task of making something out of 


| practically nothing, of utilising to advantage a waste 


product which was absolutely a nuisance. This time he 
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was not to succeed so easily or so quickly. Again he 
became face to face with ruin, for it cost him £840,000 
to perfect the apparatus which was to turn a dirty mass 
of waste material into the daintiest of silk materials. 
During the time of trial his partnership with Mr. James 
Ambler, which had been entered into shortly after his 
brother retired from the business, was dissolved, the latter 
believing that he was on the verge of bankruptcy. But 
success came at last, and when it came its results were 
prodigious. To quote from our esteemed contemporary, 
the Yorkshire Post, “The Manningham mills became 
the great emporium of the world for silk waste, and from 
Persia, China, India, and Italy came in a constant 
stream, load upon load, of the hitherto neglected rubbish 
to be turned into silk velvets, silk carpets, imitation seal- 
skin, plush, velvet ribbons, corded ribbons, sewing silks, 
and Japanese silks or poplins.” 

Thus again was a fortune made, and a larger fortune 
than the first, for its owner was cited as being over three 
times a millionaire. One year orders came in for as many 
pounds of yarn as the mills could turn out at 23s. per 
pound. Raw material was then costing from 6d. to 1s. per 
pound. In less than ten years two new mills had been built 
and equipped. 
another invention—the velvet loom. 


mously when completed. 
as much as £39,000 within two and a-half years. 
many years the mills brought in some £200,000 a year. 

These three, wool-combing, s 
velvet loom, are perhaps the greatest inventions of Lord 


Masham’s eventful life, but in numbers they form butasmall | 
percentage of his inventions. He took out over 150 patents. 


Of these no less than twelve were lodged in the year 1855, 
and all of these were for various textile processes. 
early as 1848 he patented inventions for compressed air 
and railway brakes. 
spinning, pulping, heckling, and combing. His very 
earliest invention was of a swivel shuttle for inserting a 
silk figure on a plain ground. His first patent was 
granted for a method of fringing shawls; his latest for a 
process of compressing corn for easy storage in times of 
peace for use should war break out. As a matter of fact, 


we believe that it was Lord Masham’s intention not to 
go further with this patent than the provisional stage, | 
and he only went thus far to prevent anybody else | 
patenting it, and depriving him of the satisfaction of pre- | 


senting it to the nation. Nearly all his energy was, 
however, directed towards textiles, and it was for the 
services he had rendered to the textile industries, ‘* espe- 
cially by the substitution of mechanical wool-combing for 
hand combing, and by the introduction of a new industry, 
the utilisation of silk waste,” that the Society of Arts 
awarded him the Albert Medal in 1886. In 1887 he was 
offered a baronetcy, but refused it. It was popularly 
rumoured at the time that he did not consider that title 
sufficient acknowledgment of his services to the nation. 
Perhaps the Government came to see matters in the 
same light, for he was created first Baron Masham in 
1891. 

It has been well said that Lord Masham’s life has much 
of the romantic about it; but, on the other hand, his iron 
determination and unbending will are not attributes that 
one usually connects with romance. It was the looker-on 
who saw the romance; 
through with it the struggle was stern and real—a matter 
of life and death. 


vellous in order to have stood the strain as it did. He 


used to say of himself that for twenty years he was not in | 


bed after half-past five in the morning, and that during 


forty years of his life he was within the four walls of his | 


mill, giving little thought to what went on outside them. 
He was endowed with tremendous energy and an infinite 
capacity for taking pains. Throughout all his work, 
egotist as he undoubtedly was, he was not always working 
for selfalone. There was with it alla feeling that in doing 
the things he knew he could do he was bestowing a benefit 
on the nation. 
one can well understand his refusal of the baronetecy as 
inadequate. 
up,” if such an expression may be permitted. 


and of his clothes it is said that they would not have dis- 
tinguished him from one of his own foremen. 
other hand, he was most lavish in his charities, and in his 
contributions to local institutions. Bradford has long 
known what an open-handed giver he was. Miser he 
was not. 

Comparatively late in life Lord Masham became a land- 
owner, purchasing in succession the Swinton Park, the 
Jervaulx, and the Middleham Castle Estates, which 
together comprise some 34,000 acres. These three 
estates, which adjoin one another, cost him nearly a 
million pounds sterling, and together form one of the 
tinest properties in the North of England. As a landlordhe 
was much revered and respected, the more so that he 
does not appear to have interfered with any privileges 
enjoyed by the tenants under the former owners. A 
further purchase—this time of a coal estate—was made 
rather over twelve years ago. 
Featherstone, near Pontefract, was bought from 
George Bradley. The property covers 1200 acres, and 
the purchase price, which included all mineral rights, was 
£192,000. The output of coal has since the purchase 
been increased twelve times. 

With his death a most useful life has been brought to 
a close. It is given to few men to have the opportunities of 
doing good which he had, or such a long time to take 
advantage of them as he did to the full. Did all act as 
he did the world would be the gainer. 








Ix common with the Preston Corporation and other 
local bodies in Lancashire, the Lancaster Corporation have decided 
‘* for the protection of the interests of the corporation” to oppose 
the Wigan and Heysham Railway Bill, which is expected to come 
before Parliament in the forthcoming session. 








Meanwhile Mr. Lister was engaged upon | 
This cost him some | 
£29,000 and eleven years of toil to perfect, but it paid enor- | 
Indeed, it is said to have earned | 
For | 


silk waste treating, and the | 


As 


Other patents were for machines for | 





to the man who had to go! 


His constitution must have been mar- | 


There is not a doubt that he was; and | 


Yet, in spite of his title, he was not “ stuck | 
He would | 
always ride in a tramear when others would ride in cabs, 


On the | 





The Ackton Hall Estate at | 
Mr. | 





THE EARNING POWER OF BRITISH ROLLING 
STOCK FROM 1894 TO 1904.* 
By W. Po.iarb Digsy, 
X.—THE GREAT NORTHERN RAILWAY, 
Tus railway, which handles the East Coast passenger 
traflic as far as York, serves to unite the metropolis with 


In Fig. 2 is depicted the course of the gross and net 
earnings, in which it will be seen that the goods earnings 
increased rapidly from 1894 to 1899, after which relatively 
little increase took place. The same remark applies to 
the gross passenger earnings, save that the rapid con. 
tinuous increase in this respect ceased in 1900, giving 
place first to a slight decline, and then to a slow increase, 





the important South Yorkshire industrial centres, such as 
Leeds, Bradford, and Nottingham. A number of branches 
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| convey traffic to and from a number of minor centres, 


both agricultural and manufacturing, while a suburban 
traffic is maintained in the northern London suburbs. A 
large goods traffic is handled, particularly in regard to 
coal, as anyone may judge who has glanced at the miles 
of sidings at Peterborough with their full and empty coal 
trucks. The rolling-stock has increased in the manner 
indicated in Fig. 1. The locomotives, which numbered 
1015 in 1894, numbered 1151 in 1898; the numerical in- 
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crease was more rapid until 1901, when the total amounted 
to 1338, after which followed an apparent decline, due 
to the withdrawal from service of a larger number of 
light engines than of new heavy engines added. The 
total nuriber of locomotives in 1903 was 1279, a net 
increase of 26 per cent. Passenger vehicles increased 
from 2882 in 1894 to 3428 in 1903, then declining—doubt- 
less through the discarding of light four-wheeled coaches— 
to 3203, a net increase during the period of 11 per cent. 


TABLE L.- Wages and Fuel Costs Sor 


| 


1898. 1899. 


£ F 
Total wages cost of working locomotives 336,314 | 362,935 
Total cost of coal and coke for locomo- | 


tives 237,975 


292 | 


| 


299,255 


| 


Wages cost per locomotive 288 


Fuel cost per locomotive ... 207 — | 238 
| 


Net traffic earnings have been subject to wider fluctua. 
tions. The passenger earnings amounted to £1,761,477 in 


| 1894, and reached £2,180,637 in 1901, and £2,239,946 i, 
| 1904, 
| £2,992,418 in 1900, reaching £3,059,973 in 1904. 


Goods earnings rose from £2,408,152 in 1894 to 
The 
percentage increases during the eleven years amount io 
27°2 in the case of the passenger traftic, and 27:1 in tlic 
case of the goods traffic. The net traffic earnings, which 
were £1,652,067 in 1894, reached £1,861,023 in 1898, fe}! 
to £1,555,137 in 1901, and reached their highest figure of 
£1,925,425 in 1904, a net increase, comparing the first and 
last years, of 16°6 per cent. 

The gross and net earnings per locomotive on thie 
Great Northern Railway have been in each case below 
the average for the United Kingdom as a whole 
see Fig. 3. The gross earnings, which were £4108 per 
locomotive, for lighter and less powerful engines, in 189.4, 
after slightly increasing to £4253 in 1898, fell to £8856 


in 1901, and recovered to £4294 in 1904. The net earn- 
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ings per locomotive, which were £1628 in 1894, fell to 
£1162 in 1901, but have since risen to £1505, giving a net 
decline over the period of £123, which compares very 
favourably with the loss in net earnings per locomotive 
for the United Kingdom as a whole, which is £241. The 
striking rally since 1901 is due in part to a decrease in the 
price of coal, and more largely to the use of powerful 
locomotives of greater hauling capacity. The wages and 
fuel costs per locomotive are set out in detail in Table I. 
Contrasted with other systems analysed in the present 
series of articles, the wages cost per locomotive is notable 
on account of its continuous decline from £292 in 1898 to 
£261 in 1903. A rise took place in 1904 to £272. The 
fuel costs per locomotive, which were £207 in 1898, rose 
to £322 in 1904, and declined to £245 in 1903. The rise 
to £251 in 1904, which synchronised with a general fall in 
the cost of coal, can only be attributed to the use of more 
powerful engines and general increases in loads and 
speeds. 

XL—THE LANCASHIRE AND YORKSHIRE RAILWAY. 

With a less mileage than that owned by the Great 
Northern Railway, the Lancashire and Yorkshire Rail- 
way, whose extreme ports are Liverpool and Fleetwood 
on the one coast and Goole on the other, owns more loco- 
motives and more passenger coaches than the Great 
Northern Railway. South Lancashire and South York- 
shire are densely populated, and coal and cotton contri- 
bute largely to the freight earnings. 

The number of locomotives owned by the Lancashire 
and Yorkshire Railway has increased from 1201 in 1894 


Great Northern Railway Locomotives, 


1903. | 


1904. 


1901. 
£ 
365,553 


1900. 


£ 
348,033 


£ 
346,114 


377,677 
324,899 320,498 


272 


423,384 418,851 334,335 


| 287 273 268 261 
| 


322 313 252 245 251 














The company-owned goods vehicles increased from 33,177 | 
in 1894 to 88,863 in 1904, the increase after 1901 being 

slight; the net increase during the period being slightly 

over 17 per cent. 





_* The first, second, and third instalments of this article were pub- 
lished respectively in the last volume of THE ENGINEER, September 
22nd, page 279, October 27th, page 410, and December 29th, page 643. 


to 1448 in 1904, an increase of 20°5 per cent. Vehicles 
attached to passenger trains, which amounted to 3884 in 
1894, increased to 4266 in 1897, declined to 4126 in 1900, 
and have since increased to 4732, a net increase of 
11:1 per cent. during the period under review. Company- 
owned goods wagons have risen from 23,833 in 1894 to 
31°029 in 1904, an increase.of 80°1 per cent. 
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The passenger traffic has increased in value from 
£1,914,160 in 1894 to £2,300,637 in 1904, the latter figure 


being less than that obtained in the three preceding 
vears, among which 1902 is notable as the high-water 
‘uark of passenger earnings, with an aggregate of 


2,832,914. The earnings from the goods traffic increased 
steadily from £2,609,492 in 1894 to £2,983,616 in 1900, 
subsequently only advancing slowly to their latest value 
of £3,044,993. Net traffic earnings rose from £1,854,517 
in 1894 to £2,090,652 in 1899, fell to £1,819,777 in 1901, 
and after further oscillation reached £1,885,540 in 1904. 
The net increases comparing 1894 and 1904 are res- 
pectively, passenger earnings 21°2 per cent., goods 
earnings 16°38 per cent., and net traffic earnings only 1°7 
er cent. 
: Both the gross and net earnings per locomotive on this 


TaBLe I.—Wages and Fuel Costs for Lancashire and Yorkshire Railway Locomotives. 





Year 1898. 1899. 
£ £ 
lotal wages cost of working locomotives) 294,333 307,214 
otal cost of coal and coke for locomo- : 
tives Se et 178,453 231,373 
Wages cost per locomotive 221 223 
134 174 


Fuel cost per locomotive ... 





system are below the average for the United Kingdom as 
a whole, the curve for the latter agreeing closely with 
that obtained for the Great Northern Railway. The 
gross earnings per locomotive on the Lancashire and 
Yorkshire system were £3767 in 1894, and reached their 
highest value of £3947 in 1899. Since that year the 
downward tendency has been continuous, the earnings 
in 1902 being £3692, the decrease during the eleven 
years being £75. The net earnings rose from £1544 
in 1894 to £1621 in 1896, after which they declined 
to £1303 in 1901, rose to £1357 in 1902, and reached 
their lowest value of £1294 in 1903, recovering frac- 
tionally to £1302 in 1904. The decline in net earnings 
per locomotive is therefore £242, a figure almost exactly 
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equally the average decline of £241 for all the railways 
of the United Kingdom as a whole. Apportioning the 
passenger earnings among the vehicles used for passenger 
train services, it will be noticed that the earnings per 
passenger vehicle are much below the average for the 
United Kingdom as a whole. Starting at £493 in the 
1irst year of our review, they reached their maximum of 
£573 in 1901, and fell to £486 in 1904. As regards the 
goods earnings, the increase in company-owned goods 
wagons being ata greater rate than the increase in goods 
earnings, the revenue per company-owned goods wagon, 
which is very high, shows a decline during the period from 
£109 to £108. 
+ With regard to the fuel cost per locomotive—Table I1.— 
the Laneashire and Yorkshire Railway did not suffer 
quite so severely as some of the other systems, but more 
severely than did the North-Eastern Railway. Starting 
from £134 in 1898, the maximum reached in 1900 was 
£233, while in 1904 this item had fallen to £179. The 
wages cost per locomotive, which was £221 in 1896, only 
reached £226 in 1899, and has since been reduced 
to £179. 
XII.—NORTH BRITISH RAILWAY, 
For the conclusion of the present inquiry the writer 


has taken the North British and Caledonian Railways for | 


TABLE III. — Wages and Fuel Costs Sor 





them are close—closer, indeed, than those between any 
other lines competing against one another in any part of 
England. 

The number of locomotives on the North British Rail- 
way, increased from 701 in 1894 to 835 in 1901, and re- 
mained at that figure until 1904, when the number rose 
to 841. Passenger vehicles increased from 2755 in 1894 
to 8229 in 1904, and goods vehicles from 51,666 to 65,219. 
The net increases during the eleven years are, therefore, 
locomotives 19'1 per cent., passenger vehicles 17°3 per 
cent., and goods vehicles 26°6 per cent. 

The earnings from the passenger traffic have increased 
from £1,320,862 in 1894, with only one set back in 1902, 
to £1,771,081 in 1904, a gain of 34°1 per cent. Goods 
earnings have also increased to a marked extent, although 
the rate of increase has been less notable since 1900. 














1900. 1901. 1902. 1903. | 1904. 
sosos | 308.756 309°330 303,87" 250/044 
317,762 | 322,864 | 269,540 | 263,677 | 259,044 
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The value of goods earnings was £1,946,917 in 1894, and 
£2,715,487 in 1904, a gain of 39°4 percent. Net earn- 
ings, which are now materially higher, have increased 
at almost as good a rate, the percentage increase being 
32°5 per cent. The net earnings were £1,567,035 in 
1894, £1,901,104 in 1899, £1,860,185 in 1900, and reached 
their highest figure of £2,078,473 in 1904. 

The gross and net earnings per locomotive are in each 
case well in excess of the general average for the United 
Kingdom. The gross earnings, which were £4666 in 1894, 
have risen to £5335 in 1904, an increase of 14°4 per 
cent. The net earnings per locomotive, which were 
£2235 in 1894, reached their highest value of £2495 in 

| 1897. In 1900, the year of low net earnings, the decline 


to £2322 was comparatively slight, while the subsequent | 


recovery to £2471, giving an actual increase on the period 
| of £136, compares very favourably with the declines 
| chronicled in other cases. On the other hand, the earnings 


per passenger vehicle are decidedly low, although the | 


| increase during the period is a marked one. The value in 

| 1894 was £479, in 1901 £579, and in 1904 £508. The 
earnings per company-owned goods wagon are distinctly 
low, and have fluctuated between £38 and £42. 

The wages and fuel costs, which are set out in detail in 
Table III., follow the usual curve so far as the latter item 
is concerned. The fuel costs per locomotive, which was 
£221.n 1898, reached their maximum of £409 in 1900, and 
have since declined to £273. The wages costs, which 
were £284 in 1898, have moved somewhat irregularly, and 
were £289 in 1904. 

XILI.—THE CALEDONIAN RAILWAY. 


As has already been stated, this system, and that just 

| analysed, touch many common centres, but concerning 
the two areas served, the Caledonian Railway is perhaps 

the more fortunate by reason of its hold on the south+ 

west of Scotland, which is industrially more active than 


TABLE 1V.—Wages and Fuel Costs , 


have since risen to £4839 in 1904, a net increase of, £330 
within the period. Net locomotive earnings have also 
been less than on the North British system. These were 
£2076 in 1894, £2348 in 1896, £1886 in 1901, and £2022 
in 1904, a net decline of £54 during the period. The 
gross earnings per passenger vehicle have been through- 
out much higher than on the North British Railway, 
being £706 in 1894, £810 in 1901, and £757 in 1904, a net 
increase of £41, or 7°2 per cent. during eleven years. 
The earnings per railway-owned goods vehicle have 
fluctuated between £36 and £40. 

The wages cost per locomotive have been less through- 
out than on the North British system, and show a general 
downward tendency since 1896, having declinéd from 
£252 to £234. Also, during the period of high coal prices 
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| Fig. 5 

| the Caledonian system suffered as severely as its neigh- 
bour. ‘From £238 in 1898, the fuel cost rose to £420 in 
1900, but has since declined to £260, as against £273 on 

| the North British system. 








NAVAL WORK ON THE CLYDE. 


Wit the delivery by Messrs. John Brown and Co., of 
| Clydebank, of the machinery of the Africa—one of the dock- 
| yard-built battleships of the King Edward class, as well as 
| the departure from the Clyde of the Greenock-built cruiser 
| Argyll, the volume of naval work on hand on the Scottish 
| river undergoes further diminution. There is happily, how- 
| ever, other work of the same important character secured. 
| The Fairfield Company at Govan, whose stocks show quite an 
| exceptional state of depletion at this moment, is proceeding 
| with the initial steps for building and engining one of the 
three armoured cruisers of the Invincible class, contracts for 
which have now definitely been signed by the Admiralty. 
Another of this trio of notable armoured cruisers—of which 
as to power, speed and other qualities, the term invincible 
aptly conveys some conception—has been ordered from the 
Clydebank firm of John Brown and Co., while the third has 
gone to the Tyne firm of Armstrong, Whitworth and Co. 
A determining factor in placing the orders for these vessels 
where they have been placed is the expedition with which the 
work of construction can proceed. Delivery in each case has 








for Caledonian Railway Locomotives. 




















Year ‘ | 1898, 1899. 
" . x 
Total wages cost of working locomotives| 203,972 211,245 
Total cost of coal and coke for locomo- 
tives 192,707 255,985 
Wages cost per locomotive 252 249 
Fuel cost per locomotive ... 238 302 








the south-east district. The returns of the two systems, 
however, when examined critically, have many points in 
common, and resemble each other more than do the 
Great Western and South-Western systems. 

With regard to its locomotive rolling stock, the 
Caledonian Railway has gone ahead rather more rapidly 
than has its rival line. Possessing 708 locomotives 
in 1894, the number had risen to 902 in 1900, since which 

| date there has been no increase in numbers. The goods 
vehicles were initially more numerous than on the North 
British Railway, but since 1898 the increases have been 
practically identical. The number of vehicles used in 
connection with the goods train services was 53,480 in 
| 1894 and 65,529 in 1904, an increase during the period of 
22°5 per cent. Passenger vehicles are much fewer on the 
Caledonian Railway, the increase being from 1830 in 1894 
to 2324 in 1904, or 22°5 per cent. 
In regard to the gross locomotive earnings, these have 


North British Railway Locomotives. 




















| 
Year ai 1898. 1899. 1900. 1901. 1902. 1903. 1904. 
ERCEA SE rea eter iA Senet aed 
£ £ £ £ : £ 
Total wages cost of working locomotives | 213,358 226,131 234,958 235,218 242,191 214,522 243,110 
Total cost of coal and coke for locomo- | 
tives | 166,057 222,692 327,480 299,720 250,440 232,867 229,762 
Wages cost per locomotive ei 284 291 293 282 | 290 293 289 
| 
Fuel cost per locomotive ... 221 287 409 359 | 300 279 273 











investigation, the one being the continuation of the East, | been less throughout than on the North British system. 


and the other the continuation of the West Coast routes 
to Scotland. The parallels which may be drawn between 


Their average value per locomotive rose from £4509 in 
1894 to £4943 in 1898, declined to £4723 in 1900, and 





1900. 1901. 1902. } 1903. 1904. 
* age ae cage mei iy ee £ £ 
| 214,358 210,972 214,402 213,183 211,202 
| 378,420 275,431 254,567 241,767 234,262 
| 235 234 238 236 234 
420 305 282 268 260 





been promised within a period of practically two years. The 
Fairfield Company is energetically forwarding the outfit of 
the armoured cruiser Cochrane in its tidal basin, and will 
have her ready for trials in the early spring. But for the 
matter of ordnance, indeed, the vessel might be put upon her 
speed trials even now. At the naval construction works of 
| William Beardmore and Co., Dalmuir, satisfactory progress 
| is being made with the construction of the battleship 
| Agamemenon, and in this case there is some rivalry as to 
celerity of progress compared with the work on the sister ship 
| Lord Nelson, building in the Palmer establishment at Jarrow- 
on-Tyne. 








RoyaL Instirution.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 5th inst., Sir James Crichton-Browne, M.D., F.R.S., treasurer 
and vice-president, in the chair. Miss Ruddle Browne, Dr: G. L. 
Findlay, Miss M. H. Pam, Mr. A. Sutton, Mr. L. C. Wallach, and 
Miss I. K. Young were elected members. The special thanks of 
the members were returned to Dr. Hugo Miiller, F.R.S., for a 
donation of £100, to Professor J. A. Fleming, F.R.S., for a dona- 
tion of £25, and to the Rev. J. H. Ellis, M.A., for a donation of 
£25 to the Fund for the Promotion of Experimental Research at 
Low Temperatures. 


‘THE TEACHING OF MATHEMATICS TO TECHNICAL STUDENTS.” 
—A meeting of the Association of Teachers in Technical Institutes 
will be held at the Regent-street Polytechnic, -London—through 
the kindness of Mr. J. E. K. Studd and the governors of the 
Polytechnic—on Saturday evening, February 17th, commencing at 
7.30 p.m., when the following papers will be read and discussed :— 
(1) ‘‘The Teaching of Mathematics to Engineering Students,” Mr. 
G. E. St. L. Carson, B.A., B.Sc., Head of the Mathematical 
Department, Battersea Polytechnic , and (2) ‘“‘The Teaching of 
Mathematics to Building Trade Students,” Mr. Harold Bustridge, 
A.R.C.S., A.R.I.B.A., Lecturer on Building Construction, &c., 
L.C.C. Paddington Technical Institute. All teachers and others 
interested in mathematical teaching are cordially invited to attend 
and take part in the discussions. 
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CONCRETE BUILDINGS IN THE UNITED 
STATES. 
No. I. 


‘Bue use of concrete in the United States has reached 
a rather remarkable development, not only in the amount, 
but also in the variety of its applications. Its uses range 
from such large works as dams, viaducts, arch bridges, 
bridge piers, docks and wharves, foundations, and large 
buildings of various kinds, to such smaller works as rail- 
way sleepers, fence posts, piles, sewer and drain pipe, 
roofing tiles, building blocks or bricks, &c..&e. In the 
present series of articles it is intended to’describe some of 
the applications of concrete to building construction. 











Fig. S—STEEL REINFORCEMENT FOR A COLUMN 


First, the use of-monolithic concrete construction ; 
secondly, the use of concrete building blocks. 

Buildings constructed of monolithic concrete—usually 
reinforced by steel rods, bars or netting—include modern 
office buildings of ten to eighteen stories in height, factory 
buildings and warehouses with heavy floor loads, railway 
passenger and goods stations and engine sheds, and—to a 
small extent—residences and cottages. 

One of the most notable of these monolithic concrete 
buildings is the Ingall’s office building at Cincinnati, 
which is 100ft. by 50ft. in plan and 210ft. high, with six- 
teen floors, besides a basement and cellar and an attic. 








It is of monolithic construction from the foundations to 
the roof, and is reinforced by circular and twisted steel 
rods embedded in the concrete. There is an exterior 
finish or veneer, however, of marble and brick, tied to 
the concrete walls by wires embedded in and projecting 
from the concrete, the projecting ends being bedded in 
the mortar joints of the facing. The engineers and archi- 
tects of this building were Messrs.’ Elzner and Anderson. 

The columns have flat footings 13ft. square, but some 
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Besides these, each column has from four to ten smaller 
bars to take the tension due tothe wind load. The group of 
vertical steel bars is bound by rectangular hoops of 
twisted }in. steel rods, spaced about a foot apart and tied 
to the bars by wire. These hoops prevent any tendency 
of the compression bars to buckle under load, and they 
also increase the shearing strength of the columns. The 
loads on the column footings range from 500 to 750 tons. 
The exterior walls are Sin. thick, exclusive of the veneer 
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Figs. 4 to 7—DETAILS OF CONCRETE BUILDINGS 


of the columns, which are in pairs 16ft. apart, stand upon 
concrete foundation blocks 6ft. deep and 21ft. by 14ft. on 
the bottom. Embedded in these are cast iron bed-plates, 
upon which rest the vertical steel reinforcing bars. The 


main columns are 3ft. square at the bottom, reducing to | 


1ft. square on the top floors, and each column has four to 
eight round steel bars 2in. to 34in. in diameter, which take 
the compression loads. They are spliced at alternate 
floors by tubular sleeves filled with cement grouting. 


| facing, and are reinforced by vertical and horizontal lines 
| of twisted steel bars, the bars being 2in. from the window 
| openings. ‘The ends of the bars in each row are lapped 
and wrapped with wire. : ; 

The girders between the columns are 20in. wide, and 
| from 27in. to 86in. deep, this depth including the floors, 
| which are monolithic with the girders, and are Sin. thick. 

The girders are left exposed. except that in the corridors 
a light ceiling is built under the girders and 6in. clear 
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below them, so that the space above the ceiling can 
be used as a ventilating conduit. There are horizontal 
lines of twisted steel bars laid in the upper and lower 
faces of each girder, and, besides, there are U-shaped 
stirrups of similar bars placed vertically; alternate 
stirrups have the horizontal leg at the top and the bottom 
of the girder. The floors are Sin. thick, with two layers 
of steel bars laid at right angles. Their size between the 
girders is 16ft. by 32ft., but this is subdivided into two 
panels 16ft. by 16ft. by a rib on the underside of the floor. 
These floor panels are calculated as flat floor slabs sup- 
~~ on four edges. The floors are calculated for a live 
oad of 200 lb. per square foot on the first floor, and 60 Ib. 
per square foot on the upper floors. The roof is of con- 
erete, waterproofed with asphalt felt, which is covered 
with a 2in. top course of concrete. 

In proportioning the steel for the columns, the cross- 
sectional area of the columns was first determined by 
architectural considerations and the loads to be carried. 
The bearing capacity of such a column of plain concrete 
was then caleulated, and the deficiency provided for by 
round steel bars. The stresses due to shrinkage of the 
concrete had also to be considered, but the shrinkage is 
less in a concrete-steel column than in a column of plain 
concrete. The ultimate adhesion of the concrete was 
taken at about 5001b. per square inch of surface contact. 
The concrete was composed of 1 part of Portland cement, 
2 parts of sharp sand, and 4 parts of lin. limestone or 
washed gravel. It was mixed very wet, in order to 
ensure close filling around the steel bars; it was so wet 
that it could not be ked, but was stirred with rods and 
poles in the moulds to cause it to fill all interstices and to 
allow any entrained air to escape. 

A view of the completed structure is shown in Fig. 1. 
In Fig. 2 is a view of the work in progress, and Fig. 9 
shows one of the floors ready for concreting. The 
twisted steel bars will be noted, and the dark line in the 
middle is the empty mould for one of the concrete girders. 
At the rear is the lift which hoists the concrete in tubs 
and discharges it into a shoot for filling the wheelbarrows. 
The broad platform shown at the bottom of Fig. 2 is 
built over the footpath, being supported by heavy timber 
posts and caps. This allows the pedestrian traffic to go 
on without interruption, and this arrangement is made 
compulsory by the public authorities in some large 
cities. 

A massive building 110ft. square and 80ft. high has 
been built, in which some very large girders with heavy 
loads are employed. The basement and first floor have 
posts 12ft. and 16ft. between centres, connected by girders 
Sin. wide and 10in. deep, with a floor 3}in. thick. In the 
lodge room are girders of 47ft. clear span, 14in. wide, and 
38in. deep. Over the assembly room are girders of the 
same span, but on them are posts or columns supporting 
the upper floor, and these girders have to carry about 
160 tons ; they are made 1}ft. thick, and 3}ft. deep. The 
floors were designed for a load of 801b. per square foot, 
but have been tested to 250 Ib. to 4001b. per square foot. 
The concrete is composed of 1 part of cement, 2 of sand, 
and 4 of crushed stone; it is reinforced by plain round 
steel rods. In the floors the concrete is reinforced by 
steel rods spaced 4in. to Tin. apart, and laid in two courses 
at right angles to one another. 

The use of concrete for factory buildings and manufac- 
turing plants has been much’more extensive than its use 
for office buildings. These factory buildings range from 
small country foundries and machine shops to very large 
buildings three or four storeys high, with heavy floor loads, 
and carrying large quantities of machinery in operation. 
One of the largest and most recent establishments of this 
kind is that of the United Shoe Machinery Company, 
at Beverly, manufacturing shoe-making machinery. 
There are two machine shops, 532ft. by 62ft., four storeys 
high, parallel with each other, and connected by two four- 
storey wings. The foundry is 220ft. by 108ft.; forge shop, 
200ft. by 62ft.; storage and shipping house, 280ft. by 62ft. ; 
two buildings, 110ft. by 80ft.; and a power-house 100ft. 
by 90ft., with concrete chimney. The entire construction 
is of concrete, reinforced by twisted steel bars on the 
Ransom system, except that the forge shop has steel roof 
trusses, and the foundry has steel roof trusses and two 
central rows of steel columns. 

In the main buildings—Fig. 4 and Fig. 5—the interior 
columns are octagonal, 22in. diameter at the lower floor, 
and 8in. at the top. Each column has eight }in. vertical 
bars, bound by a spiral coil of }in. twisted steel, having 
a pitch of 4in. The wall columns, or piers, are rectangular, 
and those on one side of the building are hollow, serving 
as flues for the heating and ventilating system. The 
window area is very considerable, and the walls consist 
of little beyond the piers, girders, and mullions. The 
floors are designed for loads of 2501b. per square foot on 
the first floor and 200 Ib. per square foot on the upper floor. 
The ground floor is of plain concrete Qin. thick, in two 
courses, with a waterproof course between them. The 
first floor is 3}in. thick, upper floors 3in., and roof 24in. ; 
the roof is designed for a load of 75 lb. per square foot. 
The wall piers and interior columns divide the floors into 
panels 20ft. square, and girders run across the building 
20ft. apart, these girders being 27in. deep, with a width 
of 12in. for the first floor, 10in. for the upper floors, and 
8in. for the roof. Longitudinal beams or ribs 3ft. apart 
extend between the girders and at right angles to them, 
and at the middle of each 20ft. span they are intersected 
by a rib parallel with the girders. Thus the floor slabs 
are divided into panels 3ft. by 10ft. It will be understood, 
of course, that the girders, beams, and floors are all 
monolithic, reinforced by lines of twisted steel bars. 

In buildings of this class provision must be made for 
attaching shaft and pulley hangers, &c., to the ceilings, 
and in the Beverly shops anchor bolts were built into the 
floors and girders for this purpose, as shown in Fig. 6. In 
all the transverse girders the bolts are 3ft. apart. They 
are 14in. long, with 10}in. embedded in the girder and the 
upper end bent ata right angle. The projecting end is 
threaded, and carries a saddle held up,by nuts. On these 
saddles rest two continuous lines of angle irons, back to 





back, separated by the bolts. The hangers, &e., are 
attached to these lines of angle irons by bolts passing up 
between them, and secured by nuts and washers on top. 

The conerete was composed of 1 part of Portland 
cement, 2 parts of sand, and 4 parts of clean gravel or 
fine crushed stone. It was mixed very wet, and worked 
with long rods after being poured, so as to prevent the 
formation of voids and bubbles. In the forms or moulds 
for the girders were laid small blocks of concrete to hold 
the steel bars in position, and a grouting of 1 cement 
to 14 sand was poured into the bottom of the mould 
before the concrete was deposited. The floors were rolled 
with a 30in. roller weighing 250 lb., and then had the 
finishing or wearing course put on. The forms were 
coated with oil to prevent any adherence of the concrete. 
The chimney of the power-house is 142ft. high, and 6ft. 
inside diameter; it is built of a mixture of 1 part Port- 
land cement to 3 parts of sand, reinforced by vertical tee 
bars l}in. by 1}in., hooped with rings of tee bars lin. 
by lin., placed 18in. apart. The concrete was mixed in 
Ransom revolving drum mixers, and for the main build- 
ings it was handled in buckets carried by a cableway 
700ft. long, with the cables high enough to clear the com- 
pleted buildings. The towers of this cableway travelled 
on lines of rails to shift the cableway laterally as the 
work progressed. 

At the centre of the large buildings a 2in. open joint 
was left for expansion, while at intervals of 60ft. a species 
of expansion joint was formed by making a break between 
the old and new concrete, with no attempt to bond them 
together. 

This construction is not confined to buildings with 
light floor loads, but is also used where heavy weights 
and running machinery enter into consideration. The 
American Book Company has a concrete building, in 
which there are a number of printing presses on one of 
the floors. Fig. 7 shows the construction of this floor. 
The columns are 20ft. apart in one direction, carrying 
longitudinal girders 24in. deep and 10in. wide. Trans- 
versely the columns and girders are 12ft. apart, and. are 
connected by transverse beams 6ft. 8in. apart. The floor 
itself is 8}in. thick, and forms a monolithic mass with the 
girders, beams, and columns. The floor is reinforced by 
horizontal rods, as shown, while the beams and girders 
have longitudinal rods and transverse U-bars or stirrups. 
This construction is notable from the fact that the 
ponderous presses are mounted on this thin floor con- 
struction instead of upon massive concrete foundations. 
Fig. 11 is a view of one of the floors, showing the deep 
girders of 20ft. span, 12ft. apart, and the shallower beams 
of 12ft. span, 6ft. 8in. apart. 

Fig. 8 shows one of the floors ready for concreting, with 
the steel bars for columns and floor in position. Fig. 3 
is a large view of the steel work for one of the columns. 
Fig. 10 is a view of the completed building, which has a 
brick veneer finish to the concrete walls for the sake of 
appearance. Messrs. Elzner and Anderson were the 
engineers and architects for this, as well as the Ingalls 
building already described. 








RAILWAY COMPANIES’ MEETINGS. 


THE LONDON, BRIGHTON AND SOUTH COAST RAILWAY. 


Tue half-yearly general meeting of the London, Brighton 
and South Coast Railway Company was held recently 
at the offices of the company at London Bridge Station, 
Lord Cottesloe, the chairman, presiding. The chair- 
man, in the course of his remarks, stated that the 
accounts for the past six months showed a slight increase. 
The passenger traffic, however, showed a decrease of £4124, 
the greatest falling off being in the number of second-class 
passengers carried. One third of the decrease was attributed 
to the London and Brighton traffic, and the balance to the 
diversion of second-class passengers into third-class in the 
suburban districts. Nearly half a million fewer passengers 
had travelled on the line, but it was reported that some of 
the traffic that had been taken away owing to the introduc- 
tion of electric tramways had returned. Railway motor 
services have been started on the South Coast between St. 
Leonards and Eastbourne, and Brighton and Worthing. A 
similar service was commenced during the half-year on 
the Kemp Town Railway. The working of these services was 
said to have been so satisfactory that this system would be 
extended where practicable. An increase of £2454 had been 
made on the sale of season tickets, and other items of coach- 
ing traffic, namely, parcels, mails, and other matters, also 
showed an increase. There had been a decline to the extent 
of £2263 on the mineral traffic, owing, it was said, to the 
slackness of the building trade. There was an increase in 
the wharf receipts amounting to £5054, due probably to the 
visit of the French fleet to Portsmouth, and as the cost of 
repairs has decreased considerably, there is a net gain of 
£7910. But allowing for a decrease of £6988 in the first half 
of the year, the result is an increase of £922. On the ex- 
penditure side of the account there is a decrease of £3453 in 
the maintenance of way and works account, notwithstanding 
that more permanent way re-laying was carried out, and that 
the repairs and alterations to the stations were more 
numerous. Owing entirely to the decrease in the quantity 
of fuel used, the locomotive running expenses decreased 
£3897. Repairs and renewals of engines and wages have also 
decreased by £10,366, but the price of materials increased 
£8588. This was attributed to the building of five bogie 
engines of the ‘‘ Atlantic’’ type. Repairs and renewals of 
carriages and wagons cost £8090 more than during the previous 
six months. Rates and taxes, as usual, increased during the 
half-year by £2837. The company obtained a reduction of 
over £18,500 in the rateable values proposed by the rating 
authorities. The chairman remarked that it was gratifying 
to find that the improvements at Victoria Station and the 
main line widenings have cost less than was expected, 
although the works are proceeding steadily and satisfactorily. 
Dividends of £4 per cent. for the half-year ending 31st De- 
cember, 1905, on the undivided ordinary stock, £3 per cent. 
on the preferred ordinary stock, and £5 5s. per cent. on the 
deferred ordinary stock, were declared. 


THE LONDON AND SOUTH-WESTERN RAILWAY COMPANY. 


The report of the directors for the half-year ended Decem- 
ber 31st states that the gross revenue amounted to £2,815,686 





as against £2,796,535, thus showing an increase of £19,131, 
The expenditure amounted to £1,649,464 against £1,648,119 . 
the debenture interest, preference dividends, and other prior 
charges to £628,087 against £618,941, The net revenue, 
including the surplus from the previous half-year, amounted 
to £564,026 against £554,927. On the ordinary stock a divi- 
dend of 8 per cent. has been declared, leaving a balance of 
£32,035 to be carried forward. The dividend for the half- 
year on the preferred converted stock will be at the rate of 
4 per cent. per annum, and on the deferred converted stock 
at the rate of 2 percent for the whole year. The working 
expenditure was at the rate of 56°63 per cent. of the receipts 
as compared with 57°18 per cent. last year. There has been 
a slight decrease in the receipts obtained from the Southamp- 
ton Docks, the falling off amounting to £1180. The report 
then refers to the opening of the Trafalgar Dock on October 
2ist. This dock, which was fully described in our issue of 
October 20th last, is one of the largest in England, and is 
capable of accommodating the largest vessels. The com- 
pany’s steamboats receipts have decreased by £3932, and the 
expenses have increased by £1787-as compared with the 
corresponding half-year of 1904. The Bentley and Bordon 
Light* Railway has been completed and opened for traffic 
during the last half-year, and the work on the extension of 
the Amesbury and Military Camp Light Railway to Bulford 
is making good progress. Several Bills are to be intro- 
duced into Parliament dealing with the general improve- 
ment of the system. It is proposed to double certain sections 
of the main line, and to double certain single lines in the 
County of Devon. The directors further desire to acquire the 
undertakings of the Axminster and Lyme Regis Light Rail- 
way Company and the Waterloo and City Railway Company. 


THE NORTH-EASTERN RAILWAY, 


The 104th half-yearly meeting of the North-Eastern Rail- 
way Company will be held to-day at York. The report to be 
submitted shows that the expenditure on capital account has 
been as follows :—On lines and works open for traffic, 
£188,214; on new lines, £270,231; on Hull Joint Dock, 
£17,500; on Axholme Joint Railway, £2200; on South 
Yorkshire Joint Railway, £2000; and on additional rolling 
stock, £31,820; making a total addition to capital expendi- 
ture of £511,965. The gross revenue receipts were 
£4,960,249, an increase of £127,485, and the expenditure 
£3,100,913, an increase of £30,378. The amount spent on 
carriage and wagon repairs shows an increase of £35,588, 
and traffic expenses a decrease of £14,191. After providing 
for interests, rents, and other preferential charges, there 
remains a balance of £1,030,507 available for dividend on 
North-Eastern Consols, and the directors recommend that a 
dividend at the rate of 6} per cent. per annum be declared 
thereon, leaving a balance of £49,001 to be carried to the 
next half-year’s account. They report that the electrifica- 
tion of the suburban lines around the Newcastle district has 
given every satisfaction, both from the practical and 
financial aspects. They also report that the various engi- 
neering works under construction have all made good pro- 
gress. It is hoped to be able to open the new Tyne bridge in 
the autumn. The plans for the joint dock to be constructed at 
Hull by the company and the Hull and Barnsley Company 
jointly have been finally settled, and a contract for the work 
will be let in a few months. The directors, in exercise of 
the steamboat powers obtained in the last session of Par- 
liament, have entered into arrangements with Messrs. 
Thomas Wilson, Sons and Co., Limited, whereby the com- 
pany acquires a half share in the steamers employed in the 
regular service between Hull and the ports of Hamburg, 
Antwerp, Ghent, and Dunkirk. These services will in future 
be managed and run on joint account, 








DOCKYARD NOTES. 


Tue launch of the Dreadnought will be comparatively free 
from ceremony on account of the recent death of the King of 
Denmark. All the decorations prepared, triumphal arches, 
and so forth, have been countermanded by order of the King. 
Immense preparations had been made in this direction at 
Portsmouth. 


Tue Powerful has reached Australia after an excellent 
trip without any trouble of any sort. Two ‘‘P”’ class 
cruisers accompanied her. One did excellently, but made 
slow progress, as she had to tow the others most of the way. 
The ‘‘P”’ class are fitted with various small-tube boilers— 
Thornycroft, Reed, Blechynden, &c., but only those with 
Thornycroft boilers seem to have been able to survive the 
‘liveliness ’’ of these cruisers. 


Ir is now stated that the new German battleships will be 
of 19,000 tons, and carry 14 guns of 12in. calibre. 


A SMALL cruiser, the Tone, has recently been laid down in 
Japan. She is a sister to the Otawa apparently. 


A CONTEMPORARY has created an immense sensation by 
publishing a ‘‘ confidential sketch ’’ of the Dreadnought. It 
is a very fine ship, but it hardly resembles the Dreadnought. 
Such publications are regrettable. 








NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—-A general meeting will be held in the Wood 
Memorial Hall, Newcastle-upon-Tyne, at two o’clock on Saturday, 
February 10th, when the following papers will be open for dis- 
cussion :—‘‘ Report of the Committee upon Mechanical Coal-cutting : 
Part 11.—Heading Machines.” ‘An Outbreak of Fire, and its 
Cause, at Littleburn Colliery,” by Mr. M. F. Holliday—‘‘ Trans. 
Inst. M.E.,” vol. xxix., page 294. ‘‘The Development of Explo- 
sives for Coal Mines,” by Mr. Donald M.D. Stuart—‘ Trans. Inst. 
M.E.,” vol. xxix., page 299. ‘* Determination of the aaa 
Electrical Resistance of Coal, Ores, &c.,” by Mr. G. C. _- 
“Trans. Inst. M.E.,” vol. xxx., page 99. ‘The Unwatering of 
the Achddu Colliery, with a Description of the Riedler Express 
Pump,” by Mr. John Morris—‘‘ Trans. Inst. M.E.,” vol. xxx., 

e131, ‘‘The Great Planes of Strain in the Absolute Roof of 

ines,” by Mr. H. W. G. Halbaum—‘ Trans. Inst. M.E.,” vol. xxx., 
page 175. The following re will also be read or taken as read :— 
‘«The Alumino-Thermic Welding» Process, and its Application to 
General Engineering,” by Mr. J. Stewart MacGregor. This paper 
will be illustrated by lantern slides and practical demonstrations 
of the welding process, 
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RAILWAY MATTERS. 


Tue railway serving the Gex region, France, and 
connecting Divonne-les-bains with Switzerland, is now open for 
traffie. 

Tue works for extension of the Abyssinian Railway 
from Dive-Duona to Addis-Ababa have been begun by order of the 
Negus Menelik. 

Tur Midland Railway Company is experimenting with 
rail motor carriages on vutlying sections of the main line between 
Jerby and Manchester. 

A pRrosgecTeD tunnel, 14 kiloms. = 8} miles, long, 
through the Bernese Oberland at Litschberg would afford direct 
communication between Berne and Milan. 


Tue New York Herald reports that the Union Pacific 
and the Illinois Central Railways have been merged. The Union 
Pacifie is said to control the new combination. 





Last year the operation of railroads in the United 
States killed 1000 and injured 55,000 people. A population equal 
to that of the entire city of Harrisburg, Pa., killed and injured in 
a single year! 


Tur Glasgow and South-Western Railway Company is 
about to carry out the doubling of the railway line at Elderslie. 
This work includes the erection of a new station at Elderslie, on 
double island platform principle, and an additional bridge over the 
turnpike road, 


AccorDING to a contemporary, the Southern Pacific 
Railway has devised elaborate provision for the care of injured 
passengers. In aspecial car for hospital service are twelve berths, 
quarters for a surgeon, an operating room, and a kitchen. The 
car cost £3600, 

THERE are at present two lines of tramways working in 
Indo-China, viz., that through Hanoi and its suburbs and the line 
from Nam Giang to Kesat. These cannot as yet be considered 
commercial successes, Two other lines are being started, one from 
Hanoi to Thai-Ngnyen and another from the same town to Sontay. 


A LANDSLIP on the Lancashire, Derbyshire, and East 
Coast Railway about 34 miles from Chesterfield, near the Markham 
Colliery Junction, is reported to have taken place. It is stated 
that a portion of the embankment partially skidded into the 
field below. The cause is attributed to the ‘‘ clayey” nature of 
the material and the recent heavy rains. 


Tue Glasgow and South-Western Railway has recently 
acquired a cinematograph equipment for the purpose of advertising 
the attractions of its system more graphically than is possible by 
guides, posters, and postcards. So far, the principal film is that 
portraying a railway journey from Glasgow to Carlisle, with views 
of interest throughout the Burns country. 


A prrect line of communication between France, 
Croatia, Southern Hungary, and the Balkan States, which would 
not pass through Germany, has been suggested. It is proposed to 
have a second Orient express route from Paris to Milan, +/@ the 
Faucille and Simplon tunnels, and from Milan to Belgrade, 4 
Venice, Trieste, Fiume, and Agram, the chief town of Croatia. 


Ir is reported from Ottawa that the Grand Trunk 
Pacific Railway Company intends applying to the Federal Parlia- 
ment for authority to construct twenty-three branches, mainly to 
act as feeders to the main line for the North-West Territories. 
The scheme includes a branch to Hudson Bay, another the entire 
length of Vancouver Island, others to Ottawa, Montreal, St. 
Johns, N.B., and Halifax. Strong opposition to the proposal is 
expected from the Canadian Pacific Company. 


In connection with the opening of the Simplon Tunnel 
for passenger traffic, the International Sleeping Car Company 
announces the organisation of a new train de /uxe, to be called the 
Simplon express, which, it is anticipated, will begin running about 
May Ist next, and which will be composed entirely of that com- 
pany’s restaurant and sleeping cars of the newest and most 
improved type. The train will leave Calais every Monday, 
Wednesday, and Saturday at 2.55 p.m., in connection with the 
11 o’clock train from Victoria. 


AccorpInG to an American writer, the steam 
locomotive has never presented perfect conditions of traction. 
The ideal locomotive is one which concentrates over its drivers not 
vnly its own weight but the entire weight to be transported. 
The locomotive of the four-car train known as the Chicago Special 
weighs with tender about 185 tons. The four cars aggregate 120 
tons. In other words, over 50 per cent. of the available power is 
consumed in propelling the locomotive itself, leaving about 45 per 
cent, to draw the cars at an average speed of 60 miles per hour. 


Tue Japan Weekly Mail reports, with regard to the 
projected railways in Manchuria for the purposes of linking up the 
Corean and Manchurian systems, that the proposals conceived for 
that purpose were three. The first was a line from Wiju (New 
Wiju) on the Yalu to Fenghwang, thence to Lienshan and Motien. 
The second was a coastwise line. This also was to set out from 
Wiju, and, passing through Hsuyen, was to strike the East Chinese 
main line at Tashikiao. The third was to start from Antung, pro- 
ceed to Fenghwang and Motien, and finally reach Mukden. 


Tur London and North-Western Railway Company 
has almost completed the erection and fitting up of commodious 
new workshops on the Marsh, Lancaster. They will provide 
accommodation for about 300 workpeople. The machine-room is 
106ft. long by 39ft. 7in. wide, the joiners’ shop 68ft. by 35ft., the 
smithy 53ft. by 34ft., and there are the usual offices. Access is 
provided by a siding from the Glasson Dock branch. An arrange- 
ment has been made with the Lancaster Corporation, who were 
the owners of the site, for the supply of electricity for motive 
power at 14d. per unit, subject to their guaranteeing a minimum 
consumption of 50,000 units per annum for a period of ten years. 


Tue Paris Underground North and South Electric 
Railway, as it is called, for connecting the Gare Montparnasse with 
the Mairie of the 18th Arrondissement—3580 metres, or rather 
more than two miles, long—will have the following stations besides 
the termini :—Rues Notre-Dame-des-Champs, de Sevres, du Bac, 
and de l'Universite, Place de la Concorde, Madeleine, Gare Saint- 
Lazare, and Place des Abbesses. A greater height between the 
rail level and crown of the arch, as compared with that of the other 
metropolitan lines, is to be given at stations, thus affording more 
platform room. This line will cross the Seine at the Pont de la 
Concorde, but under the river bed in two tubes, 5 metres = 16ft. 
in diameter, one for each pair of rails. The cost is put, in round 
numbers, at thirty million francs, or £1,200,000. 


Rattway traffic all over the Russian Empire has 
suffered very heavily from the recent internal disorders. Now 
that matters are settling down there gradually, the Ministry of 
Ways of Communication has given orders that passenger and 
goods traffic alike is to be accelerated on all the State and private 
railways, A start in this direction is to be made with the main 
lines, such as the Nicolas Railway between St. Petersburg and 
Moscow, the Baltic Railway, the St. Petersburg and Warsaw, and 
the Moscow-Windau-Rybinsk Railways. This accelerated service 
is to be. brought about by having all the engines of old build 
reconstructed and. brought up_to date, and then by reducing the 
longth of the uncalled for stay, which Russian through trains make 
at so many stations, especially where there are good refreshment 
rooms, 





NOTES AND MEMORANDA. 





We understand that the United States Navy Construc- | 


tion Board recommends that tenders should be invited for turbine 
machinery for the two new battleships to be laid down. 


It is stated that the White Star liner Adriatic, which 
Messrs. Harland and Wolff are building, will have a displacement 
of 25,000 tons, will be 7104ft. long, 75ft. broad, and 50ft. deep. 


Accorp1nGé to an American journal, anthracite coal dust 
is finding large use in some of the Canadian provinces. A proposi- 
tion is on foot to impose a duty on all coal dust shipped from the 
United States, 


Tue Manchester Corporation Gas Department sells 
30 cubic feet of gas for one penny, and has 50,000 ‘* penny-in-the- 
slot” meters in use. As much as £195 has been taken in these 
meters in one day. 


Some Yarmouth boatmen, while out “swipping” for 
anchors and chains in the roadstead, hauled up off Corton a huge 
stock anchor of ancient type, which experts pronounce to be at 
least a century old. It was crusted over with barnacles. 


New York, Pennsylvania, Maryland, Ohio, and Illinois 
have a large number of natural cement plants, built between 1818 
and 1838, These were constructed to manufacture cement for 
the canal work which was being extensively carried on at that 
time. 


Ir is stated that the Rev. Joseph Murgas, of Pittsburg, 
who has developed a system of wireless telegraphy, intends to 
spend £4000 to conduct wireless underground experiments between 
America and Europe. A shaft 3000ft. in depth will be sunk there, 
and another in Europe. 


In a climate such as that of the northern part of the 
United States and Canada, with long winters, it does not pay to 
develop water-power if the energy developed costs more than 
75 per cent. of the amount which would be expended on steam 
power in the same locality., 


Srr Ropert Batt, lecturing recently on the “ Glacial 
Epoch,” stated that the next Ice Age is due 200,000 winters hence. 
Then our posterity will see all Northern Europe and America once 
more under an ice-cap that will cover the highest mountains, and 
will last for many thousands of years, 


On the recommendation of the Parliamentary Com- 
mittee, the Thames Conservancy have agreed that clauses for the 
ee a of the Conservators’ interests should be inserted in the 

sndon County Council Electric Supply Bill, and that a petition 
should be presented unless the promoters undertook to insert the 
amendments required. 


An Italian architect named Branca in 1629 described 
an engine in which a jet of steam was projected against vanes 
carried on the periphery of a horizontal wheel, which was conse- 
quently caused to rotate, and to do useful work in pounding drugs. 
An engine of substantially the same nature was used by a Jesuit 
named Kircher in 1642. 


THE output of mercantile tonnage in the United Kingdom 
during 1905 shows the great increase of 418,000 tons on that of last 
year, and is the highest on record. The previous record tonnage 
for merchant vessels—1,524,739 tons—was reached in 1901, and the 
present figures are 98,429 in excess of that total.- As regards war 
vessels, however, the total for 1905 is 82,160 tons less than in 1901. 


BeFroreE applying paint on concrete, the latter should be 
hard and thoroughly dry. The older the concrete the better the 
result. A good preparatory coating for oil paint is said to be water- 
glass in three or four parts of water. It should be applied twice, 
and after washing the surface, and permitting the same to dry, it 
should be applied again. After drying, the paint can be safely 
used, 


Ir is reported that secret tests in wireless telegraphy 
are being made between a station on the coast of Scotland and 
another on the Massachusetts coast. The experiments are said to 
give promise of a satisfactory result. The messages have thus far 
not been received in their entirety, but in every instance it is said 
there appeared to have been obstacles which would not exist under 
normal circumstances. 


Tue Iron and Coal Trades Review says that the 
Deutsch-Luxemburgische Bergwerk und Hiitten Gesellschaft is 
about to erect between its mines at Ottangen and the works 
near Luxemburg, what is claimed to be the most important 
atrial cable ropeway project in the world. It will be about 
8} miles long and on the Pohlig system, its capacity being 
equal to 600,000 tons per annum in each direction. 


Ir is said that incandescent electric lamps are 
dangerous in colliery workings where there is much dust, owing to 
the inflammability of coal dust, particularly that which collects in 
the upper parts of roadways. It has been proposed to enclose all 
incandescent lamps employed in coal tmines within dust-tight 
globes to minimise danger from fire and explosions, as was done 
when electric lighting was first introduced into mines. 


DurinG 1905 seven vessels fitted with steam turbines 
were launched in the United Kingdom. Their names are as 
follow :—Carmania, 19,524 ; Maheno, 5000; Bingera, 2092 ; Dieppe, 
1216 ; Invicta, 1680 ; Onward, 1671 ; and Viking, 1951 tons gross. 
In addition to the two large express steamers for the Cunard 
Company, there are at present under construction in the United 
Kingdom ten vessels of about 21,400 tons which are to be fitted 
with steam turbines. 


THE total shipbuilding output of the world during 1905 
—exclusive of warships—appears to have been 2,514,922 tons, 
Lloyd’s Register Wreck Returns for recent years show that the 
tonnage of all nationalities totally lost, broken up, &c., in the 
course of twelve months amounts to about 725,000 tons. The net 
increase of the world’s mercantile tonnage during 1905 is thus 
about 1,790,000 tons. Sailing tonnage has been reduced by 
187,000 tons, while steam tonnage has increased by 1,977,000 tons. 


In the current issue of La Natwre the clock made for 
the cathedral of St. Gervais d’Avranches (Manche) is illustrated. 
The works, weighing two tons, occupy a space 13ft. 8in. long by 
6ft. 3in. wide and 7ft. 10in. high. There are five trains of wheels, 
one for the movement and four for the chiming and striking gear. 
The hours are struck on a bell weighing 6 tons 7 ewt. by a clapper 
of 220 lb. weight. There are twenty-two other bells to serve for 
the quarters and the carillon, the latter ranging in weight from 
72 Ib. to 495 1b., and the four bells fof the quarters ranging from 
13 ewt. to 2 tons, 


Accorpine to the report on the condition of the 
metropolitan water supply during the month of November, 1905, 
by the water examiner appointed under the Metropolis Water Act, 
1871, the average daily supply delivered from the Thames during 
the month was 119,723,869 gallons; from the Lea, 35,409,376 
gallons; from springs and wells, 53,931,927 gallons; from ponds at 
Hampstead and Highgate, 685 gallons. The daily total was, 
therefore, 209,065,857 gallons for a population estimated at 
6,764,692, representing a daily consumption per head of 30-91 
gallons for oi puanain The relative proportions of the supplies 
from the above various sources were as follows :—From the Thames, 
57-266 per cent.; from the Lea, 16-937 per cent. ; from springs and 
wells, 25-797 percent.; from ponds, -000 per cent, 
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MISCELLANEA. 


Tue Royal Commission on motor cars resumed its 
meetings this week. 


Rvusstan schooners are said to be cutting the rates for 
coal-carrying between the North of England and Dover. 


ANOTHER great fall of cliff took place at Dover on 
January 30th, at a place known as Bock Hill Cutting. It is esti- 
mated that over 10,000 tons fell. 


More than ten thousand people visited H.M.S. Black 
Prince, lying in the Victoria Docks, on Saturday, and paid a 
shilling each. The money went to charity. 


THe Panama Canal Commission has reported in favour 
of the lock canal system for the canal across the isthmus. They 
recommend that it shall be built at a level of 85ft. 


Paris automobile owners must make two declarations 
at the Prefecture of Police, one as to the type of vehicle and power 
of the motor, and the other for obtaining permission to drive after 
exainination. 


Durine the meeting of the French Association for the 
Advancement of Science, to be held at Lyons next August, it is 
proposed, if the suggestion arouses sufficient interest, to arrange 
an exhibition of urban hygiene. 


Tue plans for the joint dock to be constructed at Hull 
by the North-Eastern and the Hull and Barnsley companies jointly 
have now been finally settled, and a contract for the work will 
be let during the next few months. 


Tue Swiss Federal Engineers, it is said, have succeeded 
with great difficulty in arresting the movement of two miles of 
débris, which threatened to destroy the villages of Gruquay and 
Chamoson, situated in the Canton of Valais. 


Tue Motor Boat Club of America have challenged the 
Motor Yacht Club, the present holders, to a race for the British 
International Cup.~ The contest will be held in British waters, 
probably at Cowes, between the 6th and 18th August. 


Dr. CHarcot is supported by Sir Clement Markham. 
and Captain Scott in the belief that the South Pole, where the ice 
is tolerably level and constant—not ever-changing, as that in the 
North—may be reached by a motor sledge of special construction. 


REPORTING upon the revival of the Thames Harbour 
Bill on Monday, the Parliamentary Committee of the Thames 
Conservancy recommended that a petition against this Bill be 
sealed and presented to Parliament. The recommendation was 
adopted. 


THe advance in the price of lumber, owing to the 
denudation of the forests, had—together with the great growth of 
wealth in the West, produced, says the Cement Age, an enormous 
demand for Portland cement for purposes of construction hitherto 
unthought of. 


Axzout 20,000 people live in the crater of an extinct 
voleano, thirty miles from Kumamotu, Japan. They dwell in this 
pit-like town, surrounded by a vertical wall 800ft. high. The 
inhabitants rarely make a jonrney into the outer world, and 
practically they form a little community all by themselves. 


At the next meeting of the London Trades Council it 
is intended to submit the following resolution :—‘‘ That, in the 
opinion of this Council, it is imperative that a Ministry of Labour 
be created, considering the ever-increasing economic questions 
so vitally affecting the workers of this country, who form 75 per 
cent. of the population.” : 


Tue total number of persons employed in all mines in 
Austria in 1904 was 136,119, including 10,216 lads and 6602 girls ; 
this was a decrease of 1998—or about 1} per cent.—on the previous 
year. Of these the greater part—84 per cent.—were engaged in 
coal mines, the rest being engaged in iron mines, salt mines, 
ozokerit mines, and other less important branches of the industry. 


A RECENT issue of the Gaceta de Madrid contains a 
notice inviting the presentation of plans for the construction of a 
reservoir on the left bank of the river Manzanares, between the 
Puente de los Franceses and the Puente de la Princesa, and for 
carrying out canalisation works with a view to providing constantly 
the water necessary for the cleansing of the river and the regu- 
larity of its current. 


THE aggregate expenditure, direct and indirect, on 
irrigation in Burma in the last official year amounted to 
Rs. 12,05,766. The total area irrigated by canals and protected by 
embankment was 961,646 acres, as against 921,139 in the previous 
year. The net revenue receipts amounted to Rs. 12,43,127. _ Irri- 
gation works in the province were worked at a loss, and the profit 
was due to embankments. 


Makers of motor cars and bicycles are accustomed to 
receiving strange requests from some of their clients. but an 
anecdote which is now being .circulated of a motor cyclist who 
wrote to the builders of his machine complaining that ‘‘ eachof the 
piston packing rings is broken in exactly the same place and way, 
which is positive proof of defective material,” is one of the most 
remarkable we have yet heard. 


Cotonet Heprer, D.S.O., R.E., held an inquiry on 
behalf of the Local Government Board relative to the application 
of the Clare Rural District Council for sanction to borrow the sum 
of £3600 for water supply works. The scheme was explained to 
the inspector in detail by Mr. H. H. Sands, of the firm of Sands 
and Walker, Milton Chambers, Nottingham, the engineers for the 
works. The scheme comprises pumping machinery, service 
reservoir, and the laying of 4in. and 3in. cast iron service mains, 
valves, and fittings. 

EXcELLENT as are the arrangements of the British 
Museum library, the long delay necessary for the procuring of 
books for readers has always been a cause of irritation to the 
hurried. To cope in some degree with the difficulty a system of 
pneumatic tubes is now being installed for the purpose of accelerat- 
ing the delivery of books from less accessible parts of the library. 
Although they will serve solely to distribute the tickets for books, 
and not to convey the books themselves, considerable advantage is 
anticipated from the system. 


AccoRDING to a report by the German Consul in Jassy, 
published in the Nachrichten fiir Handel, Berlin, the Jassy District 
Council have decided on the conditions to be offered in connection 
with a concession for the supply of water to the town, and will 
shortly make them public. It is stated in the local Press that the 
concessions will be for fifty years. The water is to be brought 
from Timisesti, in the district Niamtz, and 15,000 cubic metres 
water are to be supplied daily. The concessionnaire will probably 
be guaranteed a minimum income of between £8000 and £12,000. 


A proposat has been laid before both Chambers 
of the Swedish Diet, with a view to imposing an export 
duty on Swedish iron ore. Such a step would be of no little 
importance to German ironworkers, seeing that, out of a total 
importation of 56,436,432 double-hundredweights of iron ore from 
January to November, 1905, Sweden held the second place with 
15,627,689 double-hundredweights. In 1904 the total iron ore 
produced in Sweden amounted to four million tons, of which three 
million: tons were exported ; the remaining one million tons were 
smelted in 133 furnaces in Sweden, and produced 528,525 tons of 
pig iron: 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrockHaus, 7, Kumpfgasse, Vienna. 

CHIN A.—KELLY AND Wa sn, Limirep, Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin. 

F. A. Brockuavs, Leipzic ; A. Twarrurver, Leipzic. 
INDIA.—A. J. COMBRIDGE AND Co, Railway Bookstalls, Bombay. 
JTALY.—LogscHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLy anv Watsu, Limirep, Yokohuma. 

Z. P. Maruya anv Co., 14, Nikonbashi Tori S 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
gs. AP RICA.—Wa. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 

GorDON AND Gotcn, Long-street, Capetown. 
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J. H. A. (Manchester).—Sce Unwin's “ Machine Design” 
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INQUIRIES. 


GRAB BUCKETS. 


Sir,—I should be obliged if any of your readers could tell me the name 
and address of the maker of the Uylett or Hulett grab bucket for 
excavating purposes, combined with a steam crane. W. H. 

February 7th. 
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DEATH. 


On Tuesday, February 6th, 1906, Pattie Epwarp SEwe tt, 
M.I.C.E., of Clare House, Norwich, and of Buxton, Norfolk, aged 84. 
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Oil and Boilers. 


THE Scotch boiler is very far from being super- 
seded. In good hands it has been modified suffi- 
ciently to keep step with the latest developments 
in marine engine construction. It can carry pressures 
of as much as 2201b., which is quite enough for 
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as on most modern lines, on Howden’s system, the 
coolest possible stokehold is secured, radiation 
from the ashpits being entirely and from the boiler 
fronts almost altogether prevented. In the matter 
of repairs and economy it has proved to be so satis- 
factory that none of the great ocean shipping 
companies has seen its way to substituting some 
other form of generator for it. There is, however, 
a weak place, and that is the adverse effect which a 
comparatively small quantity of oil has on the 
furnaces. It is a common-place of marine engineer- 
ing that an almost imperceptible coating of oil on 
the furnace crowns will cause them to overheat and 
come down—the reason why has not been conclu- 
sively settled. ‘So far as is known, the oil prevents 
contact between the water and the metal; and 
absolute “ wetting ’’ of the metal is essential to the 
transmission of heat rapidly and regularly. An 
excellent illustration of this is supplied by soldering 
with a “ bit.”” If the surface to be soldered is not 
clean, the melted metal will not “‘ wet”’ it, and the 
surface remains cold; the heat of the bit is not 
transmitted to it. If the surface has been cleaned 
by a suitable flux, as for example, resin, the heat of 
the “bit ”’ is freely imparted to the tin-plate through 
the melted solder, and union is effected at once. 
The essence of success in transmission of heat i 

good contact. Oil prevents it, and overheating takes 
place. The action of the oil is perhaps—but this is 
not certain—intensified by the presence of lime, 
oxide of iron, and magnesia, and such like, always 
found in a boiler. We may add here that some- 
times analysis fails to detect oil in the thin 
deposit on a collapsed furnace crown. This fact i 

no evidence that the oil was not there, the over- 
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| understood, that oil is hardly 
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even quadruple-expansion engines. When fitted, 





heating vaporising the oil, and driving it away. 

So well-is the nature of the risk incurred now 
ever put into a 
| cylinder. The impermeator has gone to the scrap 
| heap long ago. Although not put in, oil gets never- 
[theless in. It is not possible to keep piston-rods in 
order and cool without lubrication. The rods are 
| swabbed from time to time. It is an interesting 
| fact that if steam in motion gets access to oil, it 
will take it up in much the same way that wind will 
| draw up water. The steam in the cylinder takes 
| the oil off the rod and distributes it through the 
engine, whence it proceeds with the exhaust steam 
to the condenser and hot well, from which it is con- 
veyed to the boiler unless stopped on the road. 
The stopping apparatus is a filter. There are many 
filters available. For the most part they act as 
strainers, the oil passing through towelling or 
sponge, by which it is caught, or supposed to be 
caught. The process is much better in theory than 
in fact. A marine engine of only 1000 horse- 
power will use at least 1500 gallons of water 
per hour. A modern liner of moderate size 
will use 15,000 gallons per hour The effi- 
cient extraction of oil from quantities so large 
cannot be effected without comparatively big 
filtering surfaces, and the cloths must even then be 
frequently changed.- But this is not the worst of 
the matter. Many oils good in other respects 
emulsify with water under the churning action of the 
pumps. Now, unfortunately, no means exist of 
filtering out emulsified oil from water. Emulsifica- 
tion consists in the breaking up of the oil into 
globules so tiny that they can scarcely be seen 
under a microscope. They will pass freely through 
any practicable filter, and finally settle on the steel 
plates in the boiler, apparently taking furnace crowns 
for choice. So far the only way out of the trouble 
lies in using oils which will not readily emulsify 
with water. Mr. Morison, of Newcastle-on-Tyne, 
an eminent authority, in the course of an excellent 
paper on boiler furnaces read last year before the 
North-East Coast Institution of Engineers and 
Shipbuilders, said: “It is not the very high-grade 
mineral oils which give serious trouble in boilers, 
but cheap, low-grade oils, and particularly the oils 
used in lubricating the auxiliary engines and deck 
machinery. These oils, emulsifying with the feed- 
water, cannot be filtered out, unless the water be 
first chemically treated; so in ordinary practice 
they are discharged into the boiler, and there 
become a source of inefficiency and danger. A 
cylinder oil for marine engines should be of a 
known brand, preferably obtained direct from a 
known manufacturer, and the feed-water should be 
filtered.” 

There is another side to this question. When a 
furnace is overheated it will come down. But 
what does overheating mean? The word is very 
vague. Let us suppose, however, that it means a 
dull red heat. We can picture a furnace so made 
and of such materials that it would not undergo 
permanent distortion, much less collapse or break- 
up, even under a heavy pressure. There is reason 
to believe that the very overheating would volatilise 
the oil and break off by expansion any lime on the 
plates. They would be cleaned automatically, and 
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contact would gradually be restored between the 
plate and the water, and the plate would cool down 
and no harm be done. Furthermore, it is plain 
that some kinds of furnace will be dangerously 
overheated sooner than others. Thus we might have 
a plain furnace which would not be very stiff to begin 
with, and being equally overheated throughout 
would easily come down, while a corrugated furnace 
would be originally stiff, and in addition the over- 
heated portions would consist of rings at the 
bottom of the corrugations, while the tops being less 
liable to hold deposit and further away from the hot 
flame, would act as strengthening rings and hold up 
the crowns. This is a condition which has not 
received all the attention it deserves, though it has 
not been overlooked. There are many degrees of 
overheating, and it is indisputable that some kinds 
of furnace will easily bear up under temperatures 
which are fatal to others. 

But besides shape, there is yet another element 
which has so far received no consideration whatever 
in the construction of marine boilers. A few experi- 
ments have been made to test the tensile strength of 
steel when heated to various temperatures. These 
have been intended rather for academic than 
practical engineering purposes, because, it has been 
pointed out, it is not supposed that highly-heated 
metal shall ever be subject to stress. The argu- 
ment does not hold good of boilers. The shells 
and stays are never raised to a temperature 
ture at which they sensibly lose tensile strength, 
which may be taken at or about 650 deg. Fah., while 
that of 200 lb. steam is only 380 deg. Fah.—yet in a 
boiler furnace the metal is in compression, not 
tension, and it is very probable that some steels 
will endure greater compression stresses when 
heated than will others. Tool steels, for example, 
will go on cutting even when red-hot, and we can 
imagine a flue made of high-speed tool steel 
which might be heated to redness without col- 
lapsing. Of course, we do not suppose that 
tool steel furnaces can be made, but between 
tool steel and 28 or 30 ton-steel there is a very wide 
gap, and it may yet be found possible, when once 
attention is directed to the subject, to produce a 
steel which, with other good qualities, would 
possess useful endurance when overheated. Vana- 
dium steel may, perhaps, one of these days, help in 
this direction. In any case, we think that a full 
discussion of the behaviour of various steels when 
heated and under pressure would be useful and 
interesting. The field of research in this direction 
is open. That it has not been more worked is 
mainly due, first, to the belief that little practical 
advantage would be gained from an inquiry of this 
kind ; and, secondly, from the assumption that the 
relations between compression and extension are 
independent of temperature, so that if the tensile 
strength of a given specimen was known at any 
given temperature, then its compression strength 
would be the same. We venture to think that 
there is not sufficient justification to be found for 
the rigorous application of either assumption. 


Fires in Motor Omnibuses. 


THE more or less complete destruction of a motor 
car by fire is not an unusual incident. It concerns 
no one but the owner, and perhaps some of his 
friends. The burning of motor omnibuses is a much 
more serious matter, in that it concerns not the 
owner alone, but the public. Unfortunately several 
fires of this kind have taken place. Not long since 
two motor omnibuses were on fire in different parts 
of London almost at the same time. Such casualties 
are much to be regretted, because they will impair 
the confidence of the public in the new machine. 
A few more fires, indeed, would be disastrous to the 
reputation of the motor omnibus. 

So far as can be seen there is no reason why such 
fires should not be altogether prevented. We have 
not the smallest doubt that they are the result of 
lack of consideration for details. In justice to the 
builders, it is right to point out that the perfecting 
of details is always the result of experience. No 
new machine is ever past improvement in things 
which, apparently small, may really he of great 
importance. The inventor, at first, always looks at 
the large side of his mechanism ; he aims at broad 
effects. -It was a great thing to put an omnibus in 
the streets propelled by an engine, to make it run 
and carry passengers,and earn money. Time enough 
to think of details and improvements. In the 
immediate future, however, we fancy that such 
precautions will be taken that a fire cannot occur. 

In order to understand what these precautions 
are we must know what it is we have to guard 
against. The facts lie in a nutshell. All motor car 
fires are the result of spilled petrol—that is to say, 
petrol must be outside a proper receptacle. If there 
is no loose petrol then there can be no fire. We 
have heard it argued that even though petrol has 


been spilled there need be no fire, provided all the 
electrical fittings are in perfect order, and no one 
smokes or uses matches, which argument is 
ridiculous. Petrol is usually spilled in two ways. 
The arrangement for filling the petrol tank is bad, 
and is inconvenient, and the spirit overflows ; or 
the air cannot get out to let it in. We have seen 
cars so fitted that the filling hole seemed to have 
been purposely made inaccessible. But by far the 
more likely way of spilling petrol is by flooding the 
carburetter. Gas then collects under the hood, and 
a small imperfection in the insulation of wires or 
plugs will suffice to cause an explosion. Indeed, it 
is not impossible that the vapours may get access 
to the commutator, and then an explosion and fire 
are inevitable. Another possible cause is that form 
of back firing due to the sticking up of an inlet 
valve, allowing a flash from the exploding charge to 
pass back to the mixing chamber. This might be 
very dangerous if the carburetter was in a flooded 
condition at the time. A competent driver ought 
to know by the action of his engine when some- 
thing was wrong with his carburetter or his valves ; 
but when working through the crowded traffic of 
metropolitan streets it is far more easy to see that 
something is wrong than it is to stop and set it to 
rights. 

Petrol and petrol vapour are quite safe so long as 
air does not get access to them. In one form of 
petrol omnibus the tank is carried at the extreme 
rear of the chassis in such a way that a leak at the 
filling bung, or through a bad joint, cannot do 
mischief, as the vehicle would always be running 
away from the vapour. The tank is a little lower 
than the carburetter, and to supply this last a 
small side pipe fitted with a non-return valve con- 
nects the exhaust with the space above the petrol, 
and this puts a pressure of a couple of pounds per 
inch on the spirit, and so forces it up to the car- 
buretter. So long as the engines are running the 
carburetter will be supplied, but when they stop, 
even though the driver did not turn the petrol cock, 
the supply would soon cease. It is by no means 
certain, however, that it is possible to prevent a 
carburetter from flooding. But there ought to be 
no difficulty whatever in so placing and fitting it 
that loose petrol would be taken with its vapour 
quite clear of the vehicle. A hood is so well venti- 
lated that vapour should not collect in it; but it 
must be kept in mind that petrol vapour will creep 
in the most curious way, and collect in most un- 
likely places. Only those who have to do daily 
with the liquid in large quantities can understand 
how safe and how dangerous it is. All depends on 
the way in which it is treated. 

There is, we think, a tendency to blame drivers 
when fires occur. But it ought to be remem- 
bered that they have very difficult work to do— 
not at all like that of the driver of a motor 
car or a heavy steam lorry. The chauffeur can stop 
when he likes and as long as he likes. He can 
generally turn up a side street if he is in difficulties. 
The driver of a steam lorry moves slowly, and 
there is no great risk of life or limb incurred if any- 
thing goes wrong. But the driver of the motor 
omnibus may have fifty passengers to think of. His 
omnibus weighs five to seven tons with its load. It 
is not too easily handled, and recourse to a side 
street as a harbour of refuge is not always easy, or 
even possible. For these reasons, those who design 
and construct motor omnibuses ought to work as do 
the designers and builders of railway locomotives— 
leave nothing to chance. The railway driver gives 
little thought to his machinery, save when he is in 
a station. All his faculties are directed to keeping 
time and looking out for signals. He has few 
anxieties about his engine. That will take care of 
itself. In just the same way the motor omnibus 
man should be able to concentrate all his attention 
on the working of traffic. The conditions will, no 
doubt, be fulfilled by-and-bye. A little more time 
is wanted... Improvements will be made. But no 
improvement is so urgently needed as that which 
will effectually prevent spilled petroleum or an 
escape of petroleum vapour risking the destruction 
of a motor omnibus by fire when at work in the 
streets of a great city. 


The Nation and Foreshore Protection.’ 


THe conference of representatives of local 
authorities interested in coast erosion, held at the 
Windsor House on Wednesday last, has once again 
drawn attention to the serious inroads made by the 
sea at many points on the coast line of the United 
Kingdom. The principal object of all the speakers 
who took part in the lengthy discussion was to 
further the idea of national responsibility in regard 
to the matter. It will be remembered that in 1903 
a similar conference was held at Norwich attended 
by representatives of East Anglian local authorities, 








as the result of which a deputation was received by 
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the then Prime minister, Mr. Balfour. The maiz 
result of the deputation was an intimation from hig 
Majesty's Treasury that funds were not available 
from national sources for the purpose of: aiding 
local authorities in their endeavours to combat 
erosion by, and incursions of, the sea. The matter 
has again been taken up at the instigation of the 
Herne Bay Urban District Council, by whom the 
recent conference was convened, and resolutions were 
passed at the meeting to petition the Crown for 
aid from the Imperial Exchequer, and to again 
approach the Premier and President of the Board 
of Trade. 

Mr. R. B. Nicholson, the town clerk of Lowestoft, 
in seconding one of the resolutions, gave an interest. 
ing résumé of the historical and legal aspects of the 
question. He pointed, out that the earliest legal 
writers defined the obligation in the Crown of 
defending the coasts against erosion by the sea as 
on a par with the duty of defending the country 
against the country’s enemies. This doctrine has 
been upheld by both ancient and modern jurists both 
in and outside of courts of law. The most recent case 
in which a judgment has been given is that of 
“The Attorney-Ceneral v. Tomline,” 1879. The 
defendant was Lord of the Manor of Felixstowe and 
owner of a part of the foreshore thereat. Mr, 
Justice Fry said: “There is, in my judgment, a 
prerogative and duty in the Crown . . . that 
prerogative and duty being the obligation, and with 
it the right, to protect the land from the inunda- 
tion of the water for the benefit, not of one person 
in particular, but for the benefit of the common- 
‘wealth, of the whole community interested in the 
protection and preservation of that land alike from 
foreigh enemies and from the water which surrounds 
our island. I hold, therefore, that there is in the 
Crown the prerogative to which I have referred, 
and that there is, on the part of the Crown, the 
duty to which I have referred, and that it is 
the right of every one of her Majesty's sub- 
jects to have that duty performed, though, of 
course, that right is not one which the Courts 
can enforce.” The judgment was subsequently 
upheld in the Court of Appeal. All authorities 
agreed that the primary obligation for works of sea 
defence rests with the Crown, and that there was 
no obligation or compulsion upon anyone else, 
The Crown, moreover, as the guardian of the realm, 
has jurisdiction to restrain the removal of the fore- 
shore, the natural barrier of the sea, by its owner in 
case of apprehended danger to the coast. 

The Board of Trade, as representing the Crown, 
frequently makes orders in pursuance of this juris- 
diction, prohibiting the removal of beach material 
from the foreshore. It was in connection 
with such prohibition that the case above referred 
to came before the High Court. On _ the 
face of it the legal aspect of the Crown’s obli- 
gation would appear to be perfectly plain and 
straightforward, but, as a matter of fact, it 
constitutes what is known as an imperfect obliga- 
tion, which appears to be one which is neither 
legally nor, if we may use the term in this connec- 
tion, morally binding. Furthermore, there is no 
method of enforcing the right or obligation as 
against the Crown; and, as a matter of fact, the 
Crown has never exercised the prerogative or met 
the obligation in the direction of constructive 
works, except in relation to Crown lands or ,rights, 
and in the case of Spurn Point, where interests of 
national importance were involved. It appears to 
us, therefore, that those who are anxious to secure 
financial assistance from the Government in aid of 
foreshore protection works can hope for little 
assistance from the principles of the common and 
statute law. His Majesty’s advisers are more likely 
to be swayed by the practical aspects of the ques- 
tion, and, however pressing the needs and grievous 
the state of particular local authorities may be, the 
practical difficulties in the way of national contri- 
bution of funds seem to be too little appreciated. 

To protect efficiently long stretches of purely 
agricultural land, the sea margin of which consists 
of friable and easily eroded material exposed to the 
inroads of the sea, involves a capital and main- 
tenance expenditure out of proportion to the 
advantages secured. To take one of the most 
typical examples—namely, the Holderness coast, or 
that part of the Yorkshire littoral extending from 
Bridlington to near Spurn Point, a distance of 
nearly forty miles. The cliff erosion over this 
length of foreshore has been as great and is as 
continuous as in any part of England. The cost of 
protection cannot be put at a lower figure than 
£3000 per mile, and, in the opinion of many com- 
petent engineers, this figure is too low. The life of 
the groynes forming the bulk of the protection 
would be about thirty years—certainly not more— 
while at the present rate of erosion the loss o! 
land per mile of coast during the same period would 





be about 30 acres.’ This area, valued at £35 per 
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acre, is worth about one-third of the total cost of 
yrotection. Landowners cannot be expected to face 
this outlay, and it does not seem logical that the 
nation should be called upon to do so. It may be 
urged that posterity has claims upon the present, but 
against this argument is the fact that the total 
encroachment on the Holderness shore since the 
Norman conquest appears to have been about one 
mile. Are we called upon to provide protection, 
and temporary protection at the best, for those who 
ten centuries hence will be the successors of present 
owners of land now lying one mile from the coast 
line? However substantial and efficient protective 
works may be, the duration of the protection afforded 
by immediate capital outlay is little more than 
thirty years. 

In the case of seaside resorts, or other localities 
where the coast line is of considerable value, and 
also in parts where large areas of land are preserved 
from inundation by natural sand dunes or artificial 
embankments, the preservation of the littoral is a 
matter of absolute necessity; or, at any rate, one 
which warrants the large expenditure often neces- 
gary in the construction and maintenance of 
defensive works. Bridlington, on the Yorkshire 
coast, has spent over £100,000 in the protection of 
one mile of coast line, and the town is at the 
present moment saddled with loan repayments in 
respect of sea-defence works amounting to nearly 
£3000 per annum. The cases of Lowestoft and 
other coast towns are very similar. The benefits | 
derived by protection in such cases are almost 
wholly local, and the owners of purely agricultural 
land, not worth the cost of protection and attacked 
by the sea, would have a perfectly legitimate griev- 
ance if Imperial funds were spent for the benefit of | 
their wealthier neighbours and grants denied to | 





themselves. 

It has been urged, as an argument in favour of 
national aid in foreshore protection, that Holland 
and Belgium expend annually large sums from State 
resources in resisting the inroads of the sea. The 
physical conditions of the littoral of Holland, and, 
to a very large extent, of Belgium, are unique, the | 
very existence of vast areas of land remote from the 
coast-line depending on the maintenance of embank- 
ments and foreshore. Thus the question becomes 
essentially a national one in these countries, and 
the expenditure of State funds on proteetion works 
is both imperative and rational. No other coun- 
tries, so far as we are aware, undertake such 
responsibilities. 

The effects of natural erosion and denudation | 
are in many instances aggravated by the removal of 
beach material for commercial purposes. The 
powers possessed by the Board of Trade pro- 
vide for the issue of prohibitory orders in cases 
where the abstraction of beach or sand can be shown 
to be injurious. Such orders must, of course, be 
enforced by the local authorities, and the neglect | 
of this duty often involves a district in serious 
difficulties. It has been stated recently that 
over 5000 tons of material are annually re- 
moved in this way from the foreshore at 
Hornsea, which is one of the parishes most 
seriously attacked on the Holderness coast; | 
yet a Board of Trade order, prohibiting the removal 
of shingle, exists applying to this district. At one | 
time 60,000 tons of beach material were removed 
annually from the south-east part of the Holderness | 
coast and Spurn Point for use in road maintenance. 
Local authorities have a remedy to hand, even if | 
only a partial one, which is too little exercised, | 
owing to the disinclination in many instances to | 
apply a self-denying ordinance. 


| 
| 
The Yorkshire Coal Trade. 


It is many years since so much interest was | 
evinced in colliery and railway circles by the action | 
of certain large coal-consuming railway companies 
in withholding their contracts for South Yorkshire | 
hards for locomotive purposes. Collieries in the | 
Barnsley district have carried out these contracts | 
for years, and have in return paid large sums of | 
money for the carriage of coal. The withdrawal of | 
so vast a tonnage from one district naturally creates | 
more than ordinary interest in trade circles imme- | 
diately connected with mining pursuits. The ques- 
tion as to what extent it is likely to affect the steam | 
coal trade in the ensuing shipping season, and what | 
alterations in prices are likely to be caused by the | 





tion is called to the fact that one of the largest 
firms in the South Yorkshire district directly inter- 
ested in the shipment of coal abroad has not half 
the quantity stocked usually available at this period 
of the year. It is asked if a fair clearance can be 
made now, when the leading pits are working full 
time, what will be the position of affairs during 
the Baltic shipping season, when, owing to the 
slackness of the house coal trade, the pits are only 
working three and four days per week? Some 
railway contracts are running until the end of 
March and June, and coalowners contend that rail- 
way companies will be better to deal with then 
than now. It is reported that the Midland, which 
is purchasing in the open market, has been able to 
obtain part supplies from one of the newly 
developed collieries in the Doncaster and Rother- 
ham districts at a slight advance over the 
rates current last year. The situation in itself is 
interesting, but itis intensified by the counter action 
of some of the affected collieries which have access to 
two or more railways. As a retort, it is stated that 
several disappointed firms having access to the 
Great Central line have put all available traffic on 
that railway. In all probability, no such stand has 
before been made by a section of the large steam 
coal collieries as this, but they contend that the 
demands for steam coal for iron and steel pur- 
poses, as well as for other uses, justifies the action 
they have taken. It is true that very little new 
business is being done in connection with the 
ensuing shipping season, owing to the prices 
demanded for South Yorkshire hards. Shippers 
refuse to pay an advance upon last year’s rates, 
declaring their inability to compete with inferior 
coal from abroad and elsewhere in foreign coun- 
tries. The railway coal contracts, it is admitted, 


|are of primary importance to some collieries, as 


the contracting companies provide their own 
wagons, make prompt monthly payments, and often 
prevent a pit having to lock in during the working 
day. It is, however, held that the state of trade 
and the prospects relating to the ensuing shipping 
season are such as to justify coalowners in holding 
out for the moderate advance demanded. It is felt 
that if any weakness is exhibited it will come from 
the newly developed collieries, which are laid out to 


| produce something like 4000 tons per working day 


if necessary, and are seeking to establish a trade 


| connection. 


Multi-cylindered Petrol Engines. 
THE motor car press has recently been engaged 


|in discussing the number of cylinders which the 


petrol engine should have to give the most satisfac- 
tory results. The general trend of motor car design 
seems to point at present to vertical four-cylinder 


| engines for the car of the future, but the makers of 


the Napier car go further, and maintain that six- 
cylinders are necessary. Now, with the Otto cycle, 
on which practically all motor car engines are 


| designed, there is only one explosion per cylinder 
| in every two revolutions of the crank shaft. 


With 
four-cylinder engines, having cranks at 180 deg. 
apart, there are four impulses during the same 
period, and hence a turning moment which leaves 


| little to be desired, and the fly-wheel, which in a 


stationary engine can be made almost any reason- 
able size, may be greatly reduced. Still, there is 
the dead centre, which can only be passed by the 
momentum of the fly-wheel and shaft. It needs 
little mechanical knowledge to see that by further 
subdivision of the units and the introduction of two 
additional cylinders will give a more uniform torque, 


'as the impulses can be made to overlap—an im- 


possibility with four cylinders. That is to say, at 
all portions of any one revolution of the crank 
shaft there is always a positive pressure on one at 
least of the pistons. A torque diagram for a four- 
cylinder engine with cranks at 180 deg. shows an 
average moment of, say, 1300 inch-pounds, while a 
similar diagram from a six unit engine of the same 
power, with cranks set at 120 deg., will yield a mean 
torque of, say, 1900 inch-pounds. Further than this, 
the same diagrams show that with four-cylinders 
the torque fluctuates between, say, 3000 inch-pounds 
and zero, while the maximum and minimum 
torques of a six-cylinder engine will be about 
4000 inch-pounds and 650 inch-pounds respectively. 
The six-cylinder engine, then, obviously approaches 
more nearly to the ideal. It is more flexible, and 


companies’ action, are points of considerable moment | hence a six-cylinder car should be easier to drive, 
to all concerned. From inquiries made it would| as the changing of the gears is rarely necessary. 
seem that, so far, the withholding of the contracts | The disadvantages of the six-cylinder motor car are 
has had but little effect on the steam coal trade. | the initial cost, the multiplicity of parts, the in- 
Most of the leading steam coal collieries, even at | creased weight on the steering wheels, and the use- 
this season of the year, are working full time, and | less extra length of vehicle. The last-named defect 
are still further augmenting the largest output which | might be possible of remedy if the engines could be 
ever took place in the history of the local coal trade. | placed further back in the vehicle. With the 
It is admitted that some portion of the output of| present fashion in motor cars, this is, however, 
steam coal is being stocked, but the tonnage thrown | a difficult matter. With one exception, the 
down is nothing in proportion to the yield. Atten-\bonnetless vehicle is only possible with horizontal 








engines, which do not seem to meet with much 
favour. The exception is the Rolls-Royce car, 
with eight cylinders, arranged obliquely, four on 
each side of the crank shaft. In the new type 
Lanchester car a vertical four-cylinder engine 
projects up through the driver's footboard. It 
does not, however, seem probable that either of 
these designs will appeal to the public taste in the 
way that the orthodox construction has done, for 
the long bonnet in front of the driver seems to 
fascinate in a peculiar manner, and it will be a 
difficult matter to displace this appendage. 








CANADA'S NEW RAILWAYS. 


An unofficial summary of railway construction in 
Canada during the year 1905 gives the aggregate of new 
lines and extensions as 1180 miles. This is more than 
double the annual rate of increase of the last decade. 
The total for the nine provinces now exceeds 21,000 
miles, but the exact figures will not be obtainable until 
the annual report of the Railway Department is pre- 
sented to Parliament. The new mileage is mainly in the 
North-West country, and the work has reached a stage 
which indicates the general plan of development under 
the schemes now in progress. The accompanying sketch 
shows the relative position of the main lines of railway 
completed and the further extensions laid out for the 
coming season in the new provinces. In addition to the 
progress made on these main routes, many miles of 
branch lines have been constructed, and are now open for 
traffic. 

The most important feature of last season’s work in 
the North-West is the completion of the Canadian 
Northern Railway to Edmonton, the capital of Alberta. 
This gives a through main line of 1264 miles from Port 
Arthur—at the head of Lake Superior—through Winni- 
peg, by way of the North Saskatchewan valley, to the 
westerly limit of the great prairies, by the most northerly 
route which the configuration of the country permits. A 
commencement has been made on the extension of this 
line west from Edmonton, towards the mountains, with’ 
the ultimate purpose of reaching a port on the Pacific ; 
and an easterly connection will be made by a route not 
yet definitely selected through the rough country north 
of Lake Superior to the Ontario and Quebec lines, which 
have been lately consolidated in the transcontinental 
undertaking of the Canadian Northern Company. 

Between the western division of the Canadian Northern 
and the main line of the Canadian Pacific lies the 
“rolling prairie” of the Saskatchewan basin, approxi- 
mately 350 miles from east to west, and 200 miles from 
north to south. This will be traversed by three main 
lines of railway, and on two of these a substantial com- 
mencement has already been made. The southernmost 
of the new lines is to’ be constructed by the Canadian 
Pacific from the junction of its Sault line at Moose Jaw 
to a connection with the Lacombe branch, at a point 
midway between Calgary and Edmonton. The length of 
new line to be built for the completing link will be about 
350 miles. This will be practically the western extension 
of the Sault route, which has its eastern outlet vid 
Minneapolis and St. Paul. 

Forty miles further north the Canadian Pacific is 
carrying forward its north-western branch, which is 
intended to form a through connection with the Wetas- 
kiwin branch of the Calgary and Edmonton section. 
This will require about 400 miles of new line, which is to 
be pushed forward from both ends, and also from a 
central point, with the purpose of completing the through 
route by the end of next year, and establishing a direct 
train service between Winnipeg and Strathcona, on the 
south bank of the Saskatchewan. A high-level bridge, to 
be constructed across the river at a cost of probably 
£400,000, will carry the railway into Edmonton, thus 
making this the terminal point of the prairie systems of 
both the Canadian Pacific and Canadian Northern 
Companies. 

Another main route across the prairies will be the 
western division of the Grand Trunk Pacific, which will 
ultimately give an additional through line from Winnipeg 
to Edmonton, by a direct route of 775 miles. The route 
chosen, which is understood to have been finally approved 
by the Dominion Government, runs along the strip of 
territory lying between the Canadian Northern and the 
northernmost of the Canadian Pacific lines. A section of 
this line, 275 miles in length, extending from Portage La 
Prairie—56 miles west of Winnipeg—to the Touchwood 
Hills in Saskatchewan, is under contract, and a com- 
mencement has been made upon the earthwork. It 
is announced that tenders will be received for a further 
section west of this, 450 miles in length, up to Feb- 
ruary 20th. 

These five main lines, with the numerous branches 
projected, will amply suffice to meet all the requirements 
of the new provinces for many years to come, for east and 
west-bound trade, as well as for through transcontinental 
traffic. But an urgent demand is already manifest for 
north and south lines, under independent control, to con- 
nect with the United States railways. American farmers 
are swarming into the provinces at the rate of 30,000 or 
40,000 every year, and their first outery is for railway 
connection with the southern markets. The recent 
electoral campaign in Alberta and Saskatchewan resulted 
in an almost unanimous expression of public sentiment in 
favour of the construction of local lines to the frontier, 
giving the United States access to the chief centres of 
trade throughout the North-West. In the approaching 
sessions of the provincial legislatures and of the 
Dominion Parliament a large number of competing 
schemes will be submitted. 

The Province of Manitoba has four through inter- 
national connections with the south, giving direct access 
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to St. Paul and Minneapolis, and so affording alternative 
routes to the seaboard. To these will be added in the 
course of the coming season the new line of the Midland 
Railway, which is now under contract. 
run from Portage La Prairie in a south-easterly direction 
to the boundary at Emerson, where it will ‘join the 
American railways for Duluth, thus giving the Grand 
Trunk Pacific an important eastern connection to Lake 
Superior, which will no doubt be utilised for a share of 
the Canadian grain traffic. Another north-and-south 
route is rapidly approaching the Canadian frontier near 
Fort Frances, a point on the Canadian Northern Rail- 
way 208 miles east of Winnipeg, by a bridge which is to 
be constructed across the Rainy River, for an extension 
of the Duluth and Rainy River Railroad, thus giving an 
alternative route between Winnipeg and Duluth. 

The double tracking of the 429-mile division of the 
Canadian Pacific, from Winnipeg to Lak@Superior, is in 
the hands of a firm of contractors who are planning to 
complete the work within three years, but some inter- 
mediate sections will be ready for traffic before the close 
of the coming season. The line of 260 miles which the 
same company is building from Sudbury to a junction near 
Toronto has “made rapid progress during the past year, 
and there is every prospect that it will be completed by 
next December. There is also in view the construction 
of a branch from Peterborough to Victoria Harbour, 
which will give the Canadian Pacific a direct route from 
the Upper Lakes to Montreal. 

The Government scheme for building a National Trans- 
continental Railway from Winnipeg to the seaboard has fur- 
nished employment for a large number of engineers and sur- 
veyors in the last two years, but nothing has yet been done 
in construction work. It is lately announced that at an 
early date tenders will be invited for the section of 240 miles 
from Winnipeg to Lake Superior Junction, to connect at 
the latter point with the Lake Branch of the Grand 
Trunk Pacific, which has been under eontract since Sep- 
tember. Another section of the National Railway, from 


SASKATCHEWAN 





This will ' 


rr) , a 
mingue. Beyond this point, the work has madé good 
progress for a distance of 80 miles, and will be e ded 
20 miles further in the coming season. This vil 
the line into the extensive area of clay landsvlataly 
explored by the surveyors of the Crown Lands depart: 
ment, lying west of Lake Abitibi. An extengion of the tine 
to Fort Albany, on the west coast of the’ Hudson Bay 
will, no doubt, follow; but for the present the terminal 


point will be at the junction with the national railway, the | 


exact position of which has not yet been determined. - A pro- 
position to operate this Temiscamingue line by electricity 
is now before the commissioners appointed by the 
Ontario Government to construct and work the railway. 
A commencement has been made upon the approaches 
to the tunnel under the Detroit River, which will connect 
the Michigan Central Railroad with its eastern connection, 
the Canada Southern. There will be two tubes, worked 
by electricity. The car ferry service across this river 
has for many years past been uncertain and unsatis- 
factory, and will, no doubt, be abandoned by. all the 
railways as soon as the tunnel service “is “aYailable. 
Further up the same river, at the foot of Lake Huron, 
the St. Clair tunnel, which has been operated by steam 


locomotives since its opening in 1890, is to be electrified, | 


a contract having been given for the complete equipment 
of the single-phase alternating current system in the 
tunnel and its approaches, a total length of 3} miles. 
The traffic will be worked by six locomotives, each 


having three pairs of 62in. driving wheels, with a motor | 


on each axle; and the train load for these will be 500 
tons, to be- hauled up the 2 per cent. gradients of the 
approaches at a speed of ten miles per hour. 

A prominent feature of the last two years has been the 
large expenditure in constructing or improving shunting 
yards at terminal points. The new yards of the Grand 


Trunk at Montreal and Toronto, and those of the | 
Canadian Pacific at Winnipeg and Fort William, are | 
laid out on a seale which indicates abiding faith in the | 


future development of traffic operations. Very extensive 


Lines completed and in operation 
Lines to 6e constructed (C.P) 


------ Surveyed route of Grand Trunk Pacific 
and Nati ‘al R* 
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NEW RAILWAYS 


Quebec westerly to the valley of the St. Maurice, some- 
thing over 100 miles, is said to be nearly ready for the 
contractors. 

The Great Northern Railway of Quebec has been 
taken over by the Canadian Northern Company, and 
arrangements have been made which will make Quebec 
the terminal and chief shipping port of the Canadian 
Northern system. The James Bay Railway, which is | 
under construction.from Sudbury to Toronto, 270 miles, | 
has also been’ consolidated in the Canadian Northern 
lines, and will be_compléted within the current year. 

In British Columbia, the westernmost province of | 
Canada, there is a revival of activity in railway construc- | 
tion, especially ‘in:the: southern districts. In the last 
session of the ‘Dorfiinion-Parliament, after one of the most 
strenuous contests! on record, the American companies 
whose lines have: téached the international boundary | 
succeeded in obtaining- charters which enabled them to | 
extend their railways:into Canada, in competition with | 
the Canadian ‘Pacific. The effect of this is that a large | 
trade which has hitherto been regarded as tributary to | 
the Canadian lines will go south and east over United | 
States routes. In the meantime the Canadian. Pacific is | 
throwing out new branches, in the hope of retaining a | 
share of the mineral traffic, which is rapidly developing. 
This company is also about to undertake the very difficult 
task of cutting out the 4 per cent. gradient on its moun- | 
tain division at Field. Surveys lately completed indicate | 
that a loop of twenty miles in length, involving an outlay | 
of £250,000, will be necessary in order to get a 1 per cent. | 
gradient as the maximum. Further north, the Grand | 
Trunk Pacific surveyors have not yet completed their | 
exploration of the mountain passes and the very intricate | 
approaches from the western valleys. The agreement | 
with the Government in regard to the Kaien Island ter- | 
minus is more in the nature of an option than a binding 
compact ; and the later surveys point to the final adoption | 
of a more southerly route to the Pacific coast. 

In the northern region known as New Ontario the pro- | 
vincial Government is constructing a railway which is | 
designed to open up an important mineral district and to | 
establish a connection with the eastern division of the | 
proposed trans-continental railway, under the name of 
the Temiscamingue and North Ontario Railway. Of this 
line 113 miles are complete and in operation, extending 
from a junction with the main line of the Canadian | 
Pacific at North Bay—200 miles due north from Toronto | 
—to Liskeard, near the northern end of Lake Temisca- ! 


| between Ashtabula on the American side, and Port 


IN CANADA 


orders have been given out, within the last few months, | 
for new equipment to be supplied during the coming | 
year, prineipally for the western lines, covering 8000 | 
freight cars, 300 passenger cars, and about 180 locomo- | 
tives. All the cars, and nearly all the locomotives, will | 
be built in Canada ; but a very large share of the profits | 
will go to the United States capitalists, who now control | 
the Canadian manufacture of almost every branch of | 
railway supplies. In steel rails the requirements for this 
year will not be far short of 200,000 tons ; the twe rolling 
mills which have now the almost exclusive command of 
the Canadian rail market, are preparing to meet the | 
increased demand by erecting additional furnaces and | 
converters. The local supply of ore suitable for rail | 
making is altogether inadequate, and a large proportion | 
is imported from the United States and from Newfound- 
land. It may be possible to utilise Canadian ores to 
better advantage if the electric smelting process should 
prove a success; in fact, the future of the Canadian iron 
trade depends very much upon the result of the experi- 
ments now in progress at the Sault Ste Marie works, 
under the auspices of the Dominion Government. 

The Canadian Pacific has given a contract to a 
shipbuilding yard at Cleveland, Ohio, for a car-ferry 
steamer of the largest class, to run across Lake Erie 


Burwell on the Canadian side, a distance of about 60 
miles, carrying a full train of cars loaded with coal on 
each north-bound trip. The Grand Trunk is building a 
similar boat for service on Lake Ontario. 








THE ROYAL COLLEGE OF SCIENCE. 


THE final Report of the Departmental Committee on The 
Royal College of Science, &c., has just been made public. 
The Committee was appointed by the Marquis of Londonderry 
in April, 1904, to inquire into the present working of the 
Royal College of Science, including the School of Mines; to 
consider in what manner the staff, together with the 
buildings and appliances now in occupation or in course of 
construction, may be utilised to the fullest extent for the 
promotion of higher scientific studies in connection with the 
work of existing or projected institutions for instruction of the 
same character in the metropolis or elsewhere; and to report 
on any changes which may be desirable in order to carry out 
such recommendations as they may make. 

The Report begins with an introduction which contains— 





| 
(1) A short account of the development of technical education 
| in this country, including particularly a sketch of the history of 
| the Royal College of Science and Royal Schcol of Mines, * (2) 
| Some aspects of the development of techn’cal education jy 
other countries. (3) Considerations on which the conclusions 
and recommendations of the Committee are based. Concern. 
ing (1), it is enough to say that the sketch of the history of 
the Royal School of Mines is entirely inadequate. (2) merely 
repeats the old statements about technical education in this 
and other countries, adding nothing new, nor imparting the 
| conviction that the Committee clearly understands the merits 
| of the questions with which it dealt. 
| The Report contains the following conclusions ang 
| recommendations:—(1) That the position of this country 
makes further provision for advanced technological education 
| essential. (2) That the students, by whose advanced 
| technological education the nation would profit, are not 
| actually obtaining it to the extent which is desirable, and that 
| this is due to:—(a) The lack of facilities for instruction jn 
| certain important subjects ; (b) the absence of such co-ordina. 
| tion among existing institutions of technological education as 
would permit the,concentration of the more advanced courses 
| in a lhmited number of institutions; (c) an insufticient 
| appreciation, especially on the part of employers, of the value 
| of such education. (3) That the opportunities for research in 
our technological institutions are inadequate to the industrial 
needs of the Empire, owing not to any want of ability on the 
part of the professors, but*to the fact that much of their time 
is frequently absorbed in the giving of comparatively 
elementary instruction in Pure and Applied Science. (4) ''hat 
is given, the equipment should be adequate for the purpose, 
in any institution in which the highest technological education 
and the staff should include, at the head of the several 
specialised branches of the work, men of the first rank in their 
profession . 

From this point of view the recommendations may be 
| summed up as follows:—That the present combination of 
conditions at South Kensington points to the desirability of 
so utilising the resources there available, and of making 
additions to these, as to form on that site an institution of 
the highest standing, an institution which, with the staff, 
equipment, and students that it will command, would go far 
| towards remedying the above-mentioned defects. 
| The remainder of the Report is taken up with general 

details of a scheme for the establishment at South Kensington 
| of a new technological institution, in aid of the support of 

which it is proposed that a parliamentary grant of £20,000 a 
| year shall be made to defray the cost of the staff and 

laboratory expenses ; and that the buildings now used by the 
| Royal College of Science, on the east side of Exhibition-road, 
| and the buildings now being erected on the west side of the 
| same road, shall be placed at the disposal of the new 
Institution. 








| ‘THE RoyaL TURBINE YACHT. — Messrs. A. and J. Inglis, of 
} Pointhouse, from whom the new turbine yacht for H.M. King 
| Edward was ordered eleven months ago, are now proceeding with 
| the actual construction of the vessel, whose design has been matter 
| of the greatest care. Sir Philip Watts, K.C.B., Director of Naval 
| Construction, has visited the builders’ yard, inspected the building 

berth, approved of the lines of the new vessel as laid off on the 

moulding-loft floor, and made other final arrangements, so that 
| Messrs. Inglis—who are at present putting turbine machinery on 
| board and otherwise modernising the Khedive of Egypt’s yacht— 
| are now free to proceed with actual construction. 


British Motor Boat CivuB,—The new burgee of the British 

Motor Boat Club is blue with a red St. Andrew's Cross—diagonal 

| cross—with a white border ; this burgee is quite different from any 

| published in Lloyd’s yacht register, and is well in keeping with the 

dlue ensign which the Admiralty granted permission to members 

| of this club to fly last year. The racing fixtures for this season 

will probably be Oulton Broad, June 5th ; Liverpool, June 8th and 

| 9th ; a date in July ; at Cowes in Cowes week in August ; and at 

| Burnham in early September. The annual general meeting will 

| be held at the Craven Hotel, Craven-street,; Strand, on the 23rd 
inst., and will be preceded by an informal dinner. 


FLum Waves.—At the meeting of the Institute of Marine 
Engineers held on Monday night, January 15th, Mr. A. E. Battle— 
member—gave a lecture on ‘‘ Fluid Waves,” afterwards illustrating 
the theories and principles involved by experiments and demon- 
strations. Mr. Battle pointed out the movements of the waves of 
the sea by diagrams, their length, height, and amplitude, and 
showed how the breaking of the waves on the shore occurred as 
the water shallowed, due to the crest particles moving at a greater 
velocity and overtaking those underneath. He also commented 
upon..the waves in canals, and the difference in speed relatively to 
the depth of water. Remarking upon the length of waves from 
crest to crest, he showed that two waves of different lengths, and 
thus not synchronising with one another, may so meet at crest and 
hollow as to destroy each other and form one. He then touched 
upon the interception of waves by placing a barrier or deflector to 
change the course of the wave. From the waves of water the 
lecturer proceeded to waves of light and of sound, showing by 
analogy and experiment that the same process or order was at 
work in respect of such waves as in the case of water; the latter, 
being visible, admitted of ocular demonstration, while the waves 
of sound and light required reasoning and experiment to investi- 
gates A sensitive burner was’shown in order to prove the effect 
which certain sounds had upon. the air or ether, setting up waves 
of varying lengths, the sharp tingle of metal causing the flame of 
the burner to shorten and lengthen, while the sound of the 
ordinary voice, being of longer wave length, caused no effect. 
The difference between harmony and discord was commented 
upon, and the length of the sound waves of different instruments. 
The peculiarity noticed in the sounding of the siren when the 
sound was heard both near and far, yet at intermediate spots was 
not heard at all, or but faintly. The cause was shown to be due 
to the variations in the temperature at the surface, and in the 
higher atmosphere causing the waves of sound to be interrupted 
in their course, and in a sense leap over the intermediate area 
where no sound was heard. Mr. Battle then treated of the 
atmosphere, air, ether, atoms, and ions, leading at length to 
electricity and its manifestations so far as these have been brought 
into public service, and here the audience was treated to many 
interesting and valuable experiments, showing the step-by-step 
discoveries which ultimately led to wireless telegraphy. The 
various instruments used in connection therewith were exhibited 
in action, while the receiver was passed round that it might be 
examined.in detail. From wireless telegraphy the step to electric 
light without wires was demonstrated to be not far distant, and « 
light was shown without wire contact, but simply by means of the 
vaeuum tube being brought by hand within an electrical area. 
The Wimshurst machine was shown and explained in conjunc- 
tion with the battery and induction coils. The X-rays and tke 
Crooks’ tube revealed to the audience the metal contents of a 
leather case, and a most interesting evening was brought to a 
close by an exhibition of the spectra of metals shown glowing in 
vacuum tubes, also a sea shell in beautiful fluorescence, the final 
being a revolving tube of coloured light, like a glorified catherine- 
wheel. A cordial vote of thanks was accorded Mr. Battle for his 
instructive and interesting lecture. ; 
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Fig. 5—MALIR BRIDGE SHOWING DISTORTED GIRDERS 


GIRDER RENEWALS, N.W.R., INDIA. 

By G. H. List, late Engineer-in-Chief, N.W. Railway, India. 

No.:I. 

Raitway engineers in India have to be their own con- 
tractors,and have not the resources of the big bridge- 
building yards of England at hand. They have in most 
cases to improvise their own plant, and in all cases to | 
train their own labour. Some account of heavy girder 
renewals under traffic on a single line may be of interest, 
and provide hints useful to colonial engineers when their | 
time comes for similar work. All the work about to be 
described was done under the writer’s orders on the 
North-Western Railway of India, and included renewals 
of girders over three of the largest of the Punjab rivers. 

About 1890 it was decided to renew where necessary, | 





and strengthen where possible, all girders on this most 


| important frontier line, to carry with safety the heavier 


engine and train loads then existing, and to allow a 
iuargin for further increases. Many of the girders were 
originally constructed to carry metre gauge trains, but 


had been worked over for years by 5ft. 6in. standard | 


gauge trains under special conditions of load and speed. 
The first bridge to be renewed was the Malir, about 
fifteen miles from the port of Karachi. This was a 
bridge of twenty spans, of 80ft. pin Warren girders, 
carried originally on masonry piers, and constructed by 
the Sind Railway Company. Soon after its construction 
a severe flood washed out most of the piers, and the bridge 


| was rebuilt with the original girders carried on cast iron 


screw piles, each 2ft, 6in. diameter.. These piles were 








Fig. 6—-MOVING NEW GIRDER INTO POSITION 


| pitched 14ft. centres, and the girders carried direct on 
them, with the rails between the girders on cross girders 
and rail carriers on the lower booms, giving a clearance 
of barely 13ft. between girders for trains. To avoid the 
old foundations the piles were sunk midway between the 
original piers, thus necessitating two half-spaces where 
| the masonry piers remained, one at each end. Fig. 1 
gives a view of this bridge as rebuilt, and in the foreground 
| appears an inspection trolley and its crew. 
| For some years the girders were in bad condition from 
| overload and heavy corrosion, the latter being very bad 
| from the salt-laden winds which blow up the valley 
| from the sea. Traffic was carried on a diversion in the 
| bed of the river—see Fig. 1—but the roadway over the 
bridge was maintained to fall back on in the case of floods 





Fes. 9, 1906 





THE ENGINEER 





TH 


E GIRDERS OF MALIR 


BRIDGE, 


INDIA 











Fig. 7-JACKING UP GIRDERS 


—which were infrequent—when trains were shunted over 
the bridge. During reconstruction this contingency had 
to be provided for, though, fortunately, no flood occurred 
to complicate matters. Fig. 5 gives.a good idea of the 
condition of the old girders. 

It was decided to renew this bridge with girders of 
suspended type spaced 7ft. centre to centre, carrying the 
roadway directly on the top booms by means of extra 
heavy teak bridge sleepers. The masonry piers were long 
enough to allow the new girders to be dropped outside 
them, and timber brackets were corbelled out on the pile 
piers for the same purpose—Figs. 6 and 9. The new 
girders were erected on land, and carried out on wagons 
and dropped into temporary position by means of two 
ordinary 10-ton traffic cranes—see Fig. 4. The same 
cranes lifted out the old girders and lowered them to the 
bed of the river, where they were taken to pieces and sold 
as scrap, the best of them being used as road overbridges 
when cut down to 60ft. span. x 

Figs. 2, 3, and 8 show the old and new girders in 


a-~ 

















Fig. 9-TIMBER BRACKET ON CAST IRON PIER 


position on pile and masonry piers, and the lifting out of 
the old girders and sliding in the new girders span by 
span, and making good the roadway was the final 
operation. This was simple enough on the masonry 
piers ; but on the pile piers a box girder had to be inserted 
to carry the new main girders at 7ft. centres, As each 
pair of old girders was lifted out a 14in. x 12in. teak 
timber was dropped on the top of the piles, and 
the new girders slid into final position, Fig. 7. The 
girders were then supported on sleeper stacks and jacks, 
and the box girder slung into place—Fig. 8—the main gir- 
ders finally bolted down, and the roadway completed, with 
outer and inner wheel guards, and footpaths and hand- 
rails carried on extra long timbers at every fourth sleeper. 
The teak sleepers were Yin. by Yin. by 9ft., spaced 2ft. 
centres, those carrying the footways and handrails being 
of the same section, but 16ft. long, giving a clearance of 
15ft. 6in. between handrails, which is now standard for 
5ft. 6in. gauge. 

_The work was begun in July and completed in| 
November, entirely by native labour, with one Eurasian | 
inspector in charge, without hitch or accident of any | 








Fig. 8 


kind. This bridge is still worked over single line, 
though the line from Karachi to Kotri has been since 
doubled. Properly interlocked points and signals were at 
first used, but latterly the double line has been carried 
across with the tracks interlaced, and electric tablet work- 
ing introduced. The points are thus done away with, 
though the signals are retained. 

In the next article it is proposed to describe the renewal 
and strengthening of the girders in the Alexandra Bridge, 
sixty-four spans of 130ft. each. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





WATCH-KEEPING IN THE NAVY. 

Sir.—The letter of ‘‘ Progress” bears out views I have sug- 
gested, viz., that the new Admiralty policy gives different ideas 
to different men. His letter is, as he says, disjointed, and, I 
suggest, slightly stultifying. Thus of the navigating officer who 
‘*has all his interest in the chart box, and has no soul for anything 
outside of it,” but who, promoted later in life, becomes the best 
captain—in fact, ‘‘isalwaysagood all-round captain ”—this assertion 
is very true and would be agreed with by many, but is foreign to 
the aim of the new scheme, and gives no knowledge as to how the 
machinery of our warships is to be run in the future. Then, 
again, his first paragraph is equivocal, for apart from the position 
of the centre of gravity of lofty, shot-inviting boilers, the folly of 
retaining such is suicidal, seeing that firms at Poplar, Chiswick, 
Jarrow, and Cowes can provide ‘“fool-proof” and ‘‘sluggard- 
proof” boilers, which ‘‘ Progress” infers these troublous boilers 
are not. 

As to quick-change duties, Earl Cawdor distinctly states, at 
page 8, that adaptability for the duties of all the branches of their 
calling is the great aim of the officers’ training, and at page 15 it is 
stated that to obtain and maintain complete interchangeability of 
officers, including engineer officers, ‘‘ every facility will be given.” 
So that my picture of change of duties was not far-fetched, more 
especially as the same page says that there is to be no permanent 
specialisation of engineer and marine officers. Therefore there is 
still the prospect of the engineer leaving the floor plates, of doing 
duty as a marine officer, perhaps of taking part in the ceremony of 
**drumming out.” 

As to obsessions induced by change, “ Progress” is singularly 
unfortunate in his comparison. History tells us that when 
soldiers were embarked to teach sailors the cutlass drill, also to 
teach them to use artillery, that when marine artillerymen were 
first employed for artillery because sailors were not strong enough, 
that the substitution of iron for wood in ships, of rifled for round 
shots, of winch handles for handspikes and training tackles, of 
chain cables and wire ropes for cordage, of the introduction. of 
steam and very gradual abolition of masts and yards, and of other 
numerous innovations, including that time in early days of torpedo 
initiation when naval officers of high rank might be seen walking 
about with soldering irons in their hands, it is well known that 
then, surely, ‘‘The Navy was going to the devil.” 
pessimisms were uttered by those ignorant of the effect of the 
innovations. The aim of the writer is to show that, so far as the 
control of the machinery of our warships is concerned, the new 
scheme is merely an attempt to resuscitate dead-and-buried efforts. 

‘* Progress” may claim special knowledge as to the fathering of 
this new policy. Though the actual father may be surmised, its 
grandparents are well known, and its mother was certainly a poly- 
andrist. In fact, this Selborne-Cawdor policy should make many 
inclined to paraphrase slightly the words of the second verse of 
the National Anthem and sing with heart and voice that it may be 


confounded, the policy being regarded by thousands—I may say | 
| tractor combined with his knowledge, or want of knowledge, of 
| the engineer’s views may, and frequently does, account for a differ- 
| ence as great as 100 per cent. in the prices quoted. 


hundreds of thousands—as a direct contradiction of the idea that 
our fighting forces should be outside politics. 

Far better would it be to redress present grievances of engineers, 
artificers, and fireman than make this very costly, money-wasting 


experiment, for [ hold that our sea forces should never be in the | 
experimental stage, whether of machinery or of men, and I further | 
assert that to estrange the great engineering world, to block the | 


avenues to our young men who may be anxious to join these 


fighting forces, love of adventure greatly prompting them, and to | 
substitute a system which appears to be a blend of the feudal_| 
system with the caste of the East, is most impolitic, not to say | 


unpatriotic. What we want in war time is for our young men to 


leave their varied occupations and willingly take part in the | 
fighting, the millionaire becoming the second engineer of a warship, | 


as it was ‘‘over there ;” our sturdy colonials with other irregulars 


doing duty and saving the regulars and the empire, as it was ; our 


But these | 








SWINGING IN BOX GIRDER 


As regarding watch-keeping and the care and maintenance of 
our warship machinery, the governing factor is the engine-room 
artiticer. He is, and should be called, an engineer, and is of the 
nature of a clever self-acting machine which requires but unskilled 
attendance and supervision. Introduced to perform the duties of 
junior engineer officers, he did this well, and is now doing duty 
formerly employing chief engineer officers. No good and sutticient 
reason is apparent for his annihilation nor for spending public 
money in providing a most inefficient substitute. Here is Admiral 
Melville, United States navy, giving a word picture :—*‘It has been 
demonstrated that no nation can be a great nation without a great 
navy, not of ships alone, but of well-balanced personnel—a brave, 
intelligent, diligent, loyal body, above and beyond ali personal 
prejudice, which too often mars the happy ship. For I assure you 
that no ship can be efficient that is not a happy ship, particularly 
so where the official classes are apt to either taunt or depreciate 
the duty of their fellow men.” Is it for the good of the State that 
some 4500 most valuable warship artificers are smarting under 
grievances which should be redressed! ‘‘ Progress” expresses 
wonder that those of the expiring branch ‘‘do not slack off.” 
That has never been the ‘‘down below” spirit, which has always 
been of the Camperdown motto cult, ‘ Disee pati” earn to 
suffer.” SORITES. 


SHEAR STRESS AND STRAIN, 


Sir, —Referring to Mr. Popplewell’s interesting article on this 


. . ° ? rw m 
subject in your issue of 19th January, he gives the law T = Aa 


for the lower and steeper parts of his curves, and T= Ba’ for 
the higher and less steep parts. His readers may be confused in 
endeavouring to test this law by the fact that in his tables he has 
got, by misprint or other error, the letters m and x inter- 
changed. He does not point out that at the jusction between lower 


- é m ” 
and upper parts of the curve his law gives Aa = Ba .or 


1 

a= B m 
A 
final plastic stage of distortion. At this junction the law would 
give a sudden break in the slope of the curve unless the constants 
m+n—2 
«= (B\“a-7 . The constants 
A 


™ = angle—in degrees—of twist at beginning of the 


4 ; . om 
were interrelated in the ratio “ 


given by Mr. Popplewell do not deviate largely from this relation 
among themselves. 
February 3rd° 


Ropert H, SMITH. 


THE ESTIMATION OF COSTS. 


Sir,—In your issue of January 19th [ have read with pleasure 
Mr. Farnsworth’s interesting paper on the estimation of costs. 

From his examination of the prices quoted by various firms for 
ostensibly the same machinery he draws the deduction that the 
great variation therein is due to inaccurate estimating. 

This may be quite true of the lowest and highest offers, 
applied generally, is very wide indeed from the mark where thi 
job is of any magnitude or importance, such, for instance, as a 
large pumping installation. . 

Very few, if any, of even the fullest specifications and drawings 
go further than to fix the leading dimensions, the general design 
and arrangement, the thermal and mechanical efficiencies, and the 
materials and methods of construction of the various parts. As a 
rule, one finds that it is also specified that the design and work- 
manship shall be of the highest class, and to the entire approval of 
the responsible engineer. 

Guided by such a specification and drawings, it is quite possible 
to construct two sets of engines which shall differ as much as 25 
per cent. in weight, and yet secure the approval of their respective 
engineers as being of the highest class, and fulfilling all require 
ments, 

The manner of interpretation of this final clause by the con- 


In the writer’s own experience even the same engineer will so alter 
his views in the course ofa very few years, and for no —— reason, 
as to increase the cost of meeting his requirements by as much is 
25 per cent. To instance one characteristic item :—Where paint 
work was satisfactorily done for £40, now. an outlay of £120 does 
not give entire satisfaction. 

From time to time an allowance, always inadequate, is made for 
this sort of thing until a contract is lost tasome other poor sufferer 
who is without this special knowledge and burns his fingers accord - 
ingly. The most elaborate system of costing cannot possibly 
assure the contractor that he will come out all right. If he 
knows his engineer, well and good. If -he does not, and catches 


| a Tartar, his fate is largely in the hands of the gods, or rather, the 


young engineers to have their proper place in warships in charge | 


of anything that is of the nature of a machine, as they do not. 
fact, as taxpayers we have the right to discourage the use of public 


In | 


money in training, or partially training, substitutes for the | 


— article, which can be obtained more cheaply and of far 
setter quality elsewhere, whether as youths or men. 


| with which Mr, Farnsworth has so calmly endowed them. 


god. He—the latter—is all powerful and can, on the strength of 
one clause which he never omits in his specification, do pretty much 
as he likes. ? 

I attribute the apparently wild estimates of many of our leading 


engineering firms to a cause entirely different to that arr 
On the 
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face of it, it is evident that contractors who have made their names 
pr -eminent the world over must have more than an elementary 
knowledge of their special business. : ; 

rhe true cause of this evil—for such it most assuredly is—can 
easily be obviated to a great extent, and so prevent much injustice 
which, maybe unwittingly, is certainly done to many unwary con- 
tractors and their more experienced competitors. _ 

if the scantlings were properly specified in detail there could 
then be little variation in the weights, and a very good indication 
would be afforded as to the precise standard of work required. 
‘Thus all competitors would be more truly on the same basis. In 
the majority of cases this would : involve the civil engineer 
handing his designs over te 2 mechanical engineer for the necessary 
extensions, and would mean more trouble and expense in the first 
instance. It would, however, lead to the greater satisfaction of 
all parties, and, incidentally, save much needless loss of time and 
money to the tenderers. : : 

| have already trespassed greatly on your indulgence, but if 
this expression of the views of one largely interested in the manu- 
facture of high-class machinery should in a small measure help to 
attain the object in view, [ trust you will consider that sufficient 
Fee R, J. N. W. 


ARCH DESIGNING, 


Sin,—The graphical methods generally given in text-books 
on this subject are generally such that, though easily un- 
derstood, they are difficult of application. For instance, if the 
arch has a high pitch, the polar distance is short ; also the angles 
of the sides of the equilibrium polygon with the vertical passing 
through the loads is so small that, when drawn, it is difficult to fix 
the exact point of intersection for starting the next side, and thus 
the diagram is eventually incorrect through an accumulation of 
small errors. 

The following method, which I do not remember having seen 
published elsewhere, is one which obviates this difficulty : 

First, make a polygon of forces with any convenient polar 
distance 4, and a corresponding funicular polygon. If the distance 
/ is greater than the horizontal thrust of the arch H, the funicular 
polygon will be too shallow to coincide with the equilibrium polygon 
of the arch, but will be much more accurate, as the vectors to the 
corresponding force polygon being longer, the sides can be drawn 
parallel to them with greater accuracy ; also the points of intersec- 
tion of the sides of the funicular polygon are more accurately 
determined. 

The funicular polygon, which coinsides with the equilibrium poly- 
yon of the arch, is f.g.7.j.4., and by the nature of its construction 
is proportional to the one already made, 


or ah = M, the bending moment at £, 

and‘ H = M, re pe ee 

. 6h =#8 am 

also bA = JH = m, the bending moment at / 
« h os iH — ue - ‘ i 
dh = gH = mm” ae 9g 


and so on for all the ordinates, 
From these equations 


ah h 
— re ee (7) 


j=! ((; 


As () 


= F=4 (9) 


‘ h ‘ 
the multiple H being common to them all. 


This multiple can be obtained from the first equation a/ = / H ; 
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for “a can be scaled from the diagram already made, and, the 
depth of the arch being known, the distance / can be obtained 
very accurately 


ak = FH 
; £a k 
‘ (i) <n 
From this a multiple is obtained, which, when a. b. ¢./., &c., are 
multiplied by it, the corresponding values y. /.j. 4. are obtained, 


which are the ordinates of the required equilibrium polygon. This 
eyjuation also gives the horizontal thrust 


H = ah 


In addition to this, if, after all, it is found that the polygon falls 
tuo far outside the middle third of the arch rib, and that a better 
polygon can be obtained by assuming a greater theoretical span, 
the alteration can be easily made. Drop lines v and «, through 
tl > ends of the proposed theoretical span cutting the end sides of 
‘h» funicular polygon in x and y, join x y, which line is the new 
closing line. From these alterations all the new ordinates 
w.be.d., &e., are obtained, the new multiple is obtained, also H, 
by applying the above formule, and the required equilibrium 
polygon can then be set off from the base line. 

This is, I believe, a much quicker method than making another 
diagram with the sides parallel to the rays of a new force diagram ; 
besides the calculations for H, as in the ordinary method. 

January 27th. GoDFREY WARD. 





OVERHEAD TRAFFIC ON THAMES BRIDGES. 


Str,—Belfast has recently experienced the electrification of its 
vamways, and the amount of thunderstorms—mental—among the 





more nervous citizens which even the preliminaries of that electri- 
fication produced in a comparatively small city makes one s 

appalled before the idea of constructing tramways over the Thames 
bridges. Your correspondent, Mr. A. R. Sennett, grasps the 
situation clearly and, I think, correctly, when he suggests an over- 
head way. If we have no room to move on one plane we must 
occupy another, and there is plenty of room above, and no rent to 
pay for the vertical dimension. Provincials like myself, who only 
visit the metropolis occasionally, are struck by the patience with 
which the Londoner has learned to regard the troubles of his street 
traffic. One of the chief disadvantages of Mr. Sennett’s plan 
would be the great decrease in this metropolitan school of urbanity. 


I was surprised to learn that the delay caused by cross traffic may | 


be so great as 70 per cent. This would be almost prohibitive to a 
really quick passenger service, and it becomes clear that what I 
might call, in. geographical phrase, latitudinal and longitudinal 
traffic streams should be separately accommodated. Mr. Sennett 
provides for this by carrying the cross Thames traffic over the 
heads of the great stream of Thames side traffic, and so relieves 
both the congestion on the bridges and the obstruction of these 
latitudinal streams. 

The plan proposed would suit any usual form of passenger service. 
Personally, as an owner of motor cars and horse-drawn vehicles, I 
am quite alive to the obstruction and inconvenience of fixed lines 
of traffic and fixed rails on a public road, and, although I am not 
competent to give an opinion on the merifs, I always hope the 
motor omnibus will be found suitable for streets to be shared with 
other classes of vehicles. J. Brown, F.R.S., A.M.I.E.E. 

3elfast, February 5th. 





ENGINEERING CONTRACTS, 


Sir,—Attention has already been drawn in your columns to the 
conditions occasionally imposed in engineering contracts, and I 
believe it will not be out of place to draw the attention of the 
profession and manufacturers to the fact that such clauses as the 
following are still used :—‘‘ All doubts, disputes, and differences, 
arising between the parties to the contract shall be decided by the 
engineer, who may from time to time make such awards, orders, 
and certitieates, as to him shall seem fit, and who may amend the 
same respectively, and whose power and authority shall not be 
revoked, and shall be final and binding on both parties, to which 
intent this submission to reference may at any time be madearule 
of any division of his Majesty’s High Court of Justice, and the 
costs and charges of and incident to any reference, award, order, 
or certiticate, shall be paid and satisfied as the engineer shall 
direct.” It is almost unnecessary to point out the very serious 
position in which a contractor places himself on signing a contract 
containing such a clause, especially when read in conjunction with 
another clause which provides that if the eminent engineers named 
in the specification ‘‘ should die or cease or become incompetent to 
act any time during continuance of the contract, the corporation 
shall have power to appointanother engineer in their stead, and so 
on from time to time as often as a vacancy shall occur.” 

As far as I am able to understand these clauses, they amount to 
this, that the contractor shuts himself off from all relief from the 
High Court of Justice, whatever reason he may have to complain of 
decisions of an engineer at present perfectly unknown to him, who 
may be appointed on the decease of the engineers named. 

As one who has had very many years’ experience, I venture to 
doubt whether such an arrangement is either fair, wise, or business- 
like, and I believe that when the distiiguished engineers who are 
named in the conditions now before me have their attention drawn 
to the wording introduced by some too zealous subordinate, they 
will be the first to repudiate the wish to be placed in such an 
unreasonable position. 

AN ENGINEER OF Forty YEARS’ STANDING. 

London, February Ist. 





THE POPLAR SCHOOL OF MARINE ENGINEERING. 


Sirn,—I see by the syllabus of the London County Council’s new 
School of Marine Engineering at Poplar that it is evident, by the 
continual mention of the Board of Education’s examinations, that 
the technical instruction given there will consist in cramming for 
such examinations. Is this the requirement of the marine engi- 
neering profession! I think not. Does not the ehief engineer of 
the present day desire that the attention of his future assistants 
should be drawn to those matters which are of especial importance 
in marine engineering! The examinations in question contain 
questions which are set for ‘‘ all sorts and conditions ” of engineers, 


| and thus, if students are to pass, many matters of the highest 
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importance to the marine engineer must inevitably be neglected. 
It is the one opportunity the marine engineer will probably ever 
have, and he should be given every chance for devoting his time 
to the study .of his craft. Marine engineers will, no doubt, con- 
gratulate the principal on having such a practical staff, which does 
not boast of University degrees, but we are anxious to know if any 
of the staff of the engineering department have the chief engi- 
neer’s certificate Board of Trade—or why ship lighting is not 
mentioned in the syllabus. 


February 6th. CHIEF ENGINEER. 





MOTOR CAR PROGRESS IN FRANCE. 


Stk, --In the article appearing in the issue of the 19th January, 
page 59, entitled ‘‘ Motor Car Progress in France,” I. find the 
‘The practice of off-setting the crank shaft has been 
growing during the past year, and several of the leading firms have 
followed the example of Mors, who introduced this system for 
automobiles about eighteen months ago, although, of course, the 
system was often employed in marine and other engines before that 
date.” 

[ should like to point out that I designed and made engines for 
automobiles with the crank shaft set out of line of the centre of 
the cylinder over four years ago, and a number of engines so made, 
with the cranks out of centre of the cylinder, were fitted to cars. 

London, February Ist. James D. Roots. 





THE COMPRESSIBILITY OF WATER. 


Sir,—I note on page 117 of your issue for February 2nd the 
following reply given to the correspondent “ M. F, H.” : —‘‘ Water 
is only very slightly compressible. The amount would be quite 
inappreciable in the test of a steam boiler.” This statement is very 
misleading, though. The compressibility of water amounts to 
0-00005 of its volume for every atmosphere increase of pressure. 

If the contents of a boiler be 3000 gallons, and it is to be tested 
at a pressure of 20 atmospheres, the amount of water necessary to 
make up for the compressibility of water will be three gallons, 
while the increase of capacity due to the elastic extension of the 
boiler plates may amount to seven gallons—10 gallons of water 
have to be forced in. The effect of compressibility is quite notice- 
able and not to be neglected. 

Vienna, February 5th. Fritz Kravss. 

[While our correspondent was about it, he ought to have dealt 
with the air which is always present in unboiled water. What 
effect on a practical test would the extra 10 gallons of water exert ? 
—Ep. THE E.] 








THE Society oF ArTts.—The Right Hon. John Morley, M.P., 
Secretary of State for India, has consented to preside at a meeting 
of the Indian Section of the Society of Arts on Thursday afternoon, 
February 15th, when an illustrated paper by Mr. R. B. Buckley, 
C.S.1., on “The Navigable Waterways of India,” will be read by 
Mr. Sidney Preston, C.I.E., late Inspector General of Irrigation. 
The chair will be taken at 4.30, 





OBITUARY. 


Tne death took place on Monday at Chorlton-cum-Hardy, Man- 
chester, of Mr. William Edward Norbury. He had been associated 
with the firm of Galloways, Limited, for over thirty years, and 
had been a director of that firm for the past seven or eight years 
and he was also a member of the Iron and Steel Institute. Mr. 
Norbury was in his 61st year. 


THE death is announced of Mr. E. Beddow, late of Staveley, at 
Southport, on the Ist inst. Mr. Beddow, who has been ill for a 
long time, was formerly secretary of the Staveley Coal and Iron 
Company, Limited, of which he was subsequently a director for 
over twenty years. He was also a director of the Parkgate [ron 
and Steel Company, and of the Newstead Colliery. He was 75 
years of age. 








ALMANACS, CALENDARS, &C,—We have received wall calendars 
from the London and North-Western Railway Company and 
Messrs. Umney and Reckett, of 46, King William-street, London. 


SHEFFIELD CHAMBER OF COMMERCE.—The annual meeting and 
dinner of the Sheffield Chamber of Commerce was held at the 
Cutlers’ Hall, Sheffield, on the 2nd inst. Mr. Joseph Dixon 
Messrs. Dixon and Son—Spring-grove Paper Mills, Oughtibridge, 
near Sheffield, was elected President for the ensuing year, in 
succession to Mr. H. H. Bedford, steel manufacturer, Lion Works, 
Sheffield. Messrs. A. J. Hobson and C. D. Pettinger were 
appointed vice-presidents. Theprincipal guests at the dinner were 
Earl Fitzwilliam, D.S.O., the Sheriff of London, the Right. Hon. 
C. B. Stuart Wortley, K.C., M.P., the Lord Mayor of Sheffield, and 
the Master Cutler. 


ENGINEERING EXHIBITION.—It is proposed to hold an exhibition 
of engineering and machinery at Olympia from September 15th to 
October 17th next, under the presidency of Sir Wm. H. White. 
The exhibits will be classified under the following sections amongst 
others:—Mining Machinery and Appliances; Metallurgical Pro- 
cesses, Fuels, and Raw Materials; Workshop Tools and Appliances ; 
Gas, Steam, and Oil Engines ; Transmission ; Lifting Appliances 
and Construction Plant; Hydraulic Work; Pneumatic Work ; 
Grinding, Crushing, and Ore-dressing Machinery; Railway and 
Tramway Work; Bridge, Roof and Girder Work; Naval and 
Marine Engineering Dockyard Plant; Road Locomotion ; Electrical 
Appliances, Power and Light, Telegraph and Telephone; Textile 
Machinery; Agricultural Machinery; Military Engineering ; 
Waterworks Engineering ; &c. &c. The organising managers are :— 
Messrs. G. D. Smith and F. W. Bridges, 119-125, Finsbury- 
pavement, E.C. 


THE LARGEST STEEL INGOT EVER MADE.—At the Manchester 
Works, Openshaw, of Sir W. G. Armstrong, Whitworth and Co., 
Limited, what is believed to be the largest steel ingot ever made 
was cast on the Ist inst.. It weighed no less than 120 tons. The 
ingot was cast on the well-known Whitworth system of fluid pres- 
sure—that is, the 120 tons of molten steel was poured out from the 
melting furnaces into a huge ingot mould-box, this box itself 
weighing 180 tons. On the mould-box being filled with molten 
steel the whole was then pushed under a large hydraulic press 
having a hydraulic ram 6ft. diameter, with a hydraulic working 
pressure of three tons per square inch. This press is, therefore, 
capable of exerting a total actual pressure of 12,000 tons. The 
huge ingot was, whilst in a molten condition, subjected to this 
pressure of 12,000 tons, the object of this process being to make 
it homogeneous and sound throughout and free from cracks and 
fissures. The ingot just cast is for the manufacture of the low- 
pressure turbine rotors for the 70,000 horse-power Cunard turbine 
liners. 


LARGE TESTING MACHINE. — Messrs. W. and T. Avery, 
Limited, of the Soho Foundry, Birmingham, have now under con- 
struction, for the Engineering Section of the Birmingham Uni- 
versity, a huge machine for testing whole members of constructional 
work, such as complete girders, columns, roof principals, and every 
part in the construction of bridges, roofs, and machmery—in fact, 
the machine will, it is said, test any part that can possibly be used 
in engineering work. The machine is designed to test specimens 
for tension, compression, and transversely. The maximum 
capacity is 300 tons, the total length 70ft., and the weight of the 
metal in the machine is about 85 tons. The machine is worked by 
hydraulic power, and the adjustment for testing from the largest 
specimen, 30ft. long, down to the smallest, is made by an electric 
motor working at 750 revolutions per minut~ The machine is one 
of the largest testing machines that has ever been made, and is 
specially comprehensive, in order to give the wide range of tests, 
and is so arranged that an official can govern from one position the 
hydraulic power applying the strain, the electric power by means 
of which the various adjustments are made, and also the recording 
steelyard. 

INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION 
OF StUDENTS.—This flourishing body held its fifteenth annual 
dinner on the Ist. inst. in the Windsor Hotel, Glasgow, about 
200 gentlemen being present, Mr. Donald A. Mathieson, presi- 
dent of the Association, being in the chair. Amongst others 

ywresent were Sir John Wolfe Barry, K.C.B., Sir Alexander 
Dichaedeont Binnie, president, and Dr. Tudesbery, secretary, of the 
Institution of Civil Engineers. Sir John Wolfe Barry proposed the 
toast of the ‘*‘ Corporation of Glasgow,” and in referring to the 
various enterprises in- which the Corporation were engaged, said 
there was one enterprise which he was glad to see they had 
not touched—one which the London County Council had taken 
on hand—namely, the running of steamers on the river. The 
London County Council were losing between £30,000 and £50,000 
a year by their steamers, and they seemed to be quite proud of it. 
But, speaking as a ratepayer, he most strongly dissented from such 
an enterprise. Traffic and travel, street congestion, suburban 
housing, &c., were topics next dealt with by the speaker, and he 
gave interesting figures and comparisons derived from experience 
in London. Lord Provost Bilsland, in acknowledging the toast, 
remarked that the most effective remedy for the congestion of 
street traffic in Glasgow would no doubt be a replica, in a modified 
extent, perhaps, of the great monument to Sir John Wolfe Barry 
—the Tower Bridge of London—and there was no doubt that some 
point could be found where such a bridge could be erected ; but 
in the present condition of the boundaries of the city they could 
not face such an enterprise. Sir Alexander Binnie responded to 
‘*The Institution of Civil Engineers,” which was proposed by 
Mr. Thos. Mason. The toast of ‘Railways and Ships” was 
proposed by Mr. C. P. “Hogg, and replied to by Mr. Millar, general 
manager of the Caledonian Railway, and Mr. John Ward, of 
Messrs. Wm. Denny and Sons, of Dumbarton. The Chairman 
replied to the toast of ‘‘ The Glasgow Association of Students of 
the Institution of Civil Engineers,” which was proposed by 
Dr. Tudesbery.—At a meeting of the Association held on the 
5th inst., in the Institution Rooms, Glasgow—Mr. D. A. Mathieson, 
M. Inst. C.E., in the chair—a paper was read by Mr. G. W. F. 
Gardner, M. Inst. C.E., on ‘‘ Notes on Earthwork in the Construc- 
tion of Railways.” The author first dealt with the consideration of 
location of line of railway to suit the earthwork, and gave examples 
of lines recently carried out to show how the earth work was dealt 
with. After emphasising the importance of executing. drainage 
of adjoining lands previous to commencement of earthwork, 
Mr. Gardner described the general methods of excavating cuttings 
and forming embankments, with descriptions of the types of 
steam diggers in use, and in conclusion discussed the question 
of slips in cuttings and embankments, giving examples of these 
and how they were dealt with. Aninteresting discussion followed 
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HOT SWING SAW. 


A HOT swing saw, combined with an engine for driving it, 
has recently been constructed by the Coghlan Steel and Iron 
Company, Limited, of Hunslet Forge, Leeds, to the designs of 
the company’s engineer, Mr. R. Fawcett. It is for use in 
connection with a 15in. bar mill at the Hunslet Forge. 
The general design of the tool may be seen in the 
accompanying engraving. The engine has a cylinder 12in. 
diameter by 12in. stroke, is of the steam hammer type, and 
is provided with a heavy fly-wheel and ‘‘ Allan’’ governor. 

The swing pendulum, which carries the saw shaft, saw, 
belt shields, &c., swings upon hollowcast steel trunnions, which 
form part of the countershaft pedestals, which‘are bolted to 
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tively with (1) generators, motors, and transformers; (2) 
cables; (3) and telephones and telegraphs. The Sub-com- 
mittee dealing with the first of these hopes to publish its 
report in the early part of the year. The Sub-committee 
considering the second and third items have already issued 
their recommendations, which are contained in publications 7 
and 16. The Sub-committee on Physical Standards have 
already issued two reports, one on the effect of temperature 
on insulating materials and the other on temperature experi- 
ments on field coils of electrical machines. Attention is also 
being paid to the determination of the temperature distribu- 
tion in the interior of transformers. The report of this work 
has already been presented to the Sub-committee on Trans- 
formers, but has not yet been published. No definite 
specification has yet. been issued relating to carbon filaments, 
but data are now being collected. Finally, the Sub-com- 
mittee on Electric Automobiles have not yet issued anything 
definite, but are now collecting the necessary evidence upon 
which to formulate a report. 








‘ COMMERCIAL MOTOR TRAFFIC. 


A SUFFICIENT period of time has now elapsed to permit us 
to form an accurate impression of the cost and commercial 
efficiency of heavy motor ttaffic, to compare its advantages and 
disadvantages—if any—with its chief competitors, the railways 
and horse-drawn vehicles. For public passenger service the 
motor omnibus has become an institution in and about 
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HOT SWING SAW 


the top of standards. By this arrangement the pendulum 
frame is carried independently of the countershaft and yet 
swings round its centre, thus ensuring uniform tension of 
the saw belts. The saw shaft runs in long phosphor bronze 
bearings, and phosphor bronze adjustable brackets fixed to 
the standards also bear against the shaft ends to prevent 
any oscillation of the saw shaft. The pushing up is done by 
a steam cylinder fixed on the side of the standard and allow- 
ance is made for the saw to travel 9in., this traverse being 
sufficient for the work. The hand lever operating the valve 
is simply pushed over; the cut being made the saw returns 
back automatically, being cushioned at the end of the cylin- 
der by slight compression. The countershaft is driven from 
the engine by a 12in. wide double belt, and the saw shaft 
from the countershaft by two 6in. wide double belts. The 
engine making 100 revolutions per minute, gives a peripheral 
speed to the 48in. diameter saw of 10,556ft. a minute, which 
has, we understand, been found ample for the general run of 
work. The governor, however, can be instantly adjusted for 
the saw to attain a periphery speed of 20,000ft. per minute 
if required, as in the case of tram fish-plates rolled in very 
long bars and requiring a great number of cuts and to be clear 
away before the next bar comes from the rolls. 

The illustration shows the saw as fixed and at work. The 
whole plant stands on a I-section bed-plate 13ft. 2in. long by 
7ft. 9in. wide. We are informed that it has been well tested 
with various sections of bars and proved very satisfactory. 








THE ENGINEERING STANDARDS COMMITTEE. 


In our issue for January 12th we gave a short article 
detailing the progress made by the Engineering Standards 
Committee since its first meeting in 1902. We, how- 
ever, stated that certain reports had been issued, which we 
have since found to be not exactly the case. In order not to 
cause any further confusion, we give a corrected version of 
the whole paragraph referred to. The report on cast iron 
mae has not yet been issued, although considerable progress 

as been made by the Sub-committees that are considering 
the different classes of cast iron pipes for hydraulic power, 


heating, ventilating, and house drainage. The Sub-committee | 


dealing with the last of these have nearly completed drafting a 
series of standard sizes of cast iron pipes for hot-water pur- 
poses, and a series of standard sizes of smoke pipes is under 
consideration. A standard specification for each class of pipe 
is being prepared. 

Regarding the standardisation of electrical plant, the 
Committee appointed three Sub-committees to deal respec- 





London. 
threading their way amongst congested traffic with facility, 
and the number is growing daily. It is true that breakdowns 
are still by no means uncommon, but many of these are 
probably due to want of mechanical knowledge on the part of 
the drivers. It is perhaps remarkable that failures are not 
more numerous, for the average-driver can know but little of 
the complex mechanism of which he has charge. A four- 
cylinder petrol engine, as usually adopted in omnibuses, has 
eight valves and their attendant parts to be kept in the best 
of order. Then there are clutches which are liable to act too 
fiercely or to slip, either of which faults is equally unpleasant 
in busy thoroughfares with times to be strictly kept. Then 
there is the change-speed gearing, which requires’ careful 
handling and is always liable to derangement by an unskilful 
driver. If we add to these items the ignition apparatus, 
whether magneto—as is usual—or batteries and their atten- 
dant connections and sparking plugs, carburetters which are 
liable to choke if a portion of grit the size of a pin head finds 
its way into the fuel tank, a good idea of the delicacy of 
handling and all-round knowledge required may be formed. 
It says much for the workmanship employed by motor car 
engineers that troubles are not more frequent. 

For the transport of merchandise the driving difficulties 
are not so great. This does not necessitate the constant 
stopping and starting, which is equally destructive of horse- 
flesh and steel. The difficulty which has hitherto beset 
carriers of merchandise by heavy motor vehicles is the want 
of freight. To work under the best paying conditions these 
must be constantly loaded, as the working expenses are much 
the same whether running light or carrying their maximum 
loads. The expense of carrying a full load in one direction is 
frequently nearly doubled by the vehicles having to return 
empty. Still, under such unfavourable conditions the cost of 
a motor service can be frequently made to compare favourably 
with one in which the haulage is done by horse flesh. Organi- 
sation and good management, of course, enter largely into the 
problem. 

The ideal conditions of operation for heavy steam traffic 
are over distances of from thirty to forty miles, with loads 
from four to eight tons both out and return. Under such 
conditions of work the cost per ton mile, and the advantage 
of one handling, must result in economy. An instance of an 
average service of steam wagons is furnished by the corpora- 
tion of a northern city. In this case three wagons are used 
to convey oil a distance of six miles to one of the gasworks. 
For some time the vehicles have made, on an average, three 
return journeys per day on five days of each week, and one 
return trip on Saturdays. The weight of oil on each journey 
is 117 cwt. The tank to hold the oil weighs 25 cwt. Each 





| dirt, and dust, and wet can cause. 


| rain, and dust guards. 


Already 250 of these vehicles may now be seen | 





wagon, therefore, travels thirty-six miles per day, with g 
gross load of 142 cwt. in one direction, or, say, for eighteen 
miles, and with a load of only 25 cwt. on the return eighteen 
miles, The total weekly mileage is then 192 miles, that is 
ninety-six miles in either direction. The following figures 
show how the cost of operation works out :— 
: 96 x 142 
Work done 20 
96 x 25 
20 
Thus 681°6 + 120 = 801 ton miles per week per \agon, 
The cost per week is as follows:—Driver and assistant, 
£2 17s.; fuel—coke—19s.; oil, water, &c., 58.3 repairs— 
10 per cent. of cost per annum—£1; depreciation, 15 per 
cent. per annum, £1 10s.; insurance, 10s.; total, £7 1s, 
Dividing this amount—£7 1s.—by 801, the cost per ton mile 
is found to be 21d. A simple arithmetical calculation shows 
that, if only a fraction of the outgoing load could be ensured 
on the return journey, the cost of transport would be materi. 
ally reduced. If, say, in the case of brewers’ work, a return load 
of empty casks weighing perhaps 25 cwt. could be relied upon, 
the cost would be brought down to 1°8d. perton mile. On the 
other hand, the cost of transport would not be matcrially 
increased if the vehicles were laid up altogether on Saturdays 
for cleaning and overhaul, as is recommended. ‘ 
Since the introduction of the higher tare limit for motor 
wagons, there has been a marked decrease in the number of 
breakdowns and wheel troubles, owing to the strength: ning 
up of vital parts. There is, however, still room for improve. 
ment in the direction of noiselessness, and the fitting of spark 
arresters. When working with a high blast much discomfort 
is frequently caused to other users of the roads by the eiis- 
sion of sparks and ashes from the chimneys of many steam 
vehicles. 


= 681°6 ton miles per outward journey, 


= 120 ton miles per homeward journey 





A PROTECTED TRANSIT INSTRUMENT. 


EVERY engineer who has had to use surveying instruments 
in mines or in difficult country knows how much trouble 
Messrs. J. Davis and Co.,, 
Limited, of Derby, have brought out a transit instrument 


| specially designed for surveying in gold mines. The principal 
| feature in this is that all the circles, verniers, draw tubes, and 
| screws are protected by metal covers, the verniers being 
| under glass. 


read 
The telescope is 74in. long, and has a lin. 
aperture, the eye-piece being ‘‘18 diameters and inverting.” 
Both the object glass and eye-piece are protected with mud, 
There is a 4in. graduated level under 











THE DAVIS PROTECTED TRANSIT 


the telescope. The horizontal circle is 4in. in diameter, and 
is provided with a double row of figures from 0 deg. to 360 deg. 
The vertical circle is also 4in. in diameter. The instrument 
is made either in gun-metal or aluminium, weighing in the 
former metal 181b. 7 0z., and in the latter 15 lb. 4 oz., the 
weight of the legs in each case being included. The 
instrument is wonderfully compact, the intention is excellent, 
and the reputation of the makers is sufficient guarantee that 
it has been successfully put into practice. The two views 
given on the accompanying engraving give a good idea of 
what the instrument is like, 





THE RENAULT PATENT.—It is reported that an agreement has 
already been signed between Messrs. Renault Fréres and about ten 
motor car manufacturers who had been threatened by them with 
proceedings for infringement of their direct-drive patent for motor 
cars. Messrs. Renault wished to make the licencees admit without 
reserve the validity of their patent, but the agreement is limited to 
be binding only so long as the judgment already delivered in the 
First Court of Appeal in France is not upset. On the other hand, 
if this judgment is reversed —which, in the event of another 
action, is very probable—the licencees would no longer be bound, 
and, accordingly, the agreement provides that the royalties fixed, 
viz., 4 per cent. per chassis for 1906, and 1 per cent. per chassis for 
subsequent years, shall cease to be payable. 


GLascow TECHNICAL COLLEGE ScientTiric Society. — At 4 
largely-attended meeting of this body held on the 3rd inst., a 
paper on ‘‘ Tool-room Organisation and Practice” was read by Mr. 
George Blair, B.Sc., the chair being occupied by Mr. A. G. 
Strathern, M.I.M.E., vice-president. The author dealt chiefly 
with the position and equipment of the tool-room as an indispens- 
able adjunct to a modern engineering establishment in which 
accurate machine work to ensure interchangeability of parts is 
essential. The special lathes, milling machines, grinders, and 
other accessories of the tool-room were described by the aid of 
lantern slides, and examples of the principal tools in daily use were 
exhibited. The various processes of hardening and tempering 
high-speed tool steels were described, as also the general arrange- 
ments of the tool stores, and the system of checking the tools 
handed out to the workmen, 
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THE TECHNICAL TRAINING OF 
APPRENTICES.* 
By Prof. Sir W. Riprer, Technical Department, The University, 

: Sheffield, 

[ wouLp in the first place offer my congratulations to the 
Council on the preparation of so important and valuable a report 
us the one just issued on ‘‘The Co-operation of Employers in the 
Technical Training of Apprentices.” 

The report makes clear the extent of the progress which is being 
nade throughout the-country in the provision of the means of 
technical instruction, and shows how surely, even if somewhat 
lowly, employers are beginning to recognise the value of the 
chools and institutions, and the importance of their making the 
best possible use of them. 

It is now no longer a question of providing educational facilities, 
It is rather a question of availing ourselves to the full of those we 
already possess, and of showing as far as we are able some of those 
results and fruits which may reasonably be expected from them. 

It is to be noted that the inquiry upon which the report is based 
was largely if not chiefly concerned with evening students. One 
reason of this no doubt is, that so far it is for evening students 
that most of the co-operative schemes have been arranged. 

It is true that the Council in their report have not dealt by any 
means with all the numerous examples in the country of the co- 
operation of employers in the technical training of their workers, 
but the examples given suffice to illustrate some leading and highly 
suggestive cases, which are well deserving of more general 
imitation. 

My own observation and experience, as is no doubt the case with 
many members of the Association, lead me to believe that the 
unsympathetic attitude towards technical education which used to 
be so common among foremen and employers in this country is 
undergoing a rapid change, but it is certainly not yet the 
experience of all, and the circulation annually of a short report by 
this Association recording progress on the part of employers in the 
direction of sympathy with the schools and of co-operation with 
their work would greatly help to bring about a more healthy and 
helpful state of affairs. 

The encouragement offered by employers to apprentices takes 
several forms, which naturally vary according to circumstances, but 


| would suggest that there is no form of encouragement comparable | 
in effect with that which makes admission of youths to the works | 


and promotions of apprentices in the works dependent, at least to | 
some extent, upon their educational attainment. 

The apathy and indifference towards educational improvement 
so general among apprentices and young people will be largely 








removed when they are made to realise that there is, as a rule, no 
promotion for them unless they are able to show that they possess | 
educational as well as practical fitness for such promotion. 

This method of promotion is the one exclusively adopted in the | 
Government dockyards, and the results of it have without doubt 
been highly satisfactory. 

In the admirable schemes of Messrs. Vickers, Sons and Maxim at | 
their Barrow-in-Furness works, they say that ‘‘ preference will be 
given to lads possessing technical training in making appointments 
of trust in their works, such preference, however, not to be taken to 
act to the exclusion of any person who is, in the opinion of the firm, 
titted for promotion.” 

Personally I have long been of opinion that if employers did 
nothing more in the direction of the encouragement of education 
among their young people than to make admission to, and promo- 
tin in, their works dependent in some measure upon educational 
merit, we should tind that a great impulse would be given tostudy, 
at least among the more ambitious youths, and a higher general 
standard of intelligence would result. 

Many firms go much further than this and offer pecuniary 
inducements in the direction of increased wages, for success in | 
evening classes. Where this is done there is nodoubt that it is not 
generally from philanghropic motives, but because the firms are 
satisfied that it pays them to do so, By such means they find out 
their more competent young men, and they eventually surround 
themselves with a better trained and more intelligent class of work- 
people, from which also they are able to recruit, with advantage, to | 
themselves a more capable staff of subsrdinate leaders. 

A somewhat common method in American works of keeping a 
careful eye upon the educational work of apprentices is to 
appoint a senior draughtsman, or other responsible person, as 
special superintendent of apprentices, whose duty it is to watch 
their attendance and progress at the schools, and to report the 
result periodically to the heads of the firm. 

That the attention of employers to the education of their 
young. people-pays, and pays well, both directly and indirectly, 
is a lesson employers are beginning to learn. All are ready to 
admit the importance of keeping pace with the times, and of 
having the most up-to-date and highly efficient and productive 
machinery, but we have yet very much to learn as to the 
value of the man behind the machine, and as to the import- 
ance, not only to himself, but to his employer, of his being 
efficient and in the best possible condition, both physically and 
mentally. : 

In the race for commercial supremacy England, America, and 
Germany are each probably equally well equipped with the most 
up-to-date machinery and appliances. But these are tools merely. 
For the real ‘element of success, for the intelligence and virility 
behind the tools, we depend alone upon the quality of the indi- 
vidual men from top to bottom of the industrial army ; and 
especially do we depend upon the quality of the men at the top 
the leaders—whose character, ability, foresight, judgment, power | 
of organisation, and power of inspiration, must ultimately deter- | 
mine the degree of success of the efforts of the whole. 

Our experience in the past is that many of the men most worthy 
and most competent to become leaders are men from the ranks of 
the workers themselves. The surest way to discover these men is 
by such means as employers are now adopting for the education of 
their apprentices. 

In this way many youths whose ability would otherwise have 
been lost to their employers, and to the nation, are secured, and 
pene to fill positions which their inherent ability qualifies them 
to fill. 

It is of the utmost importance that facilities should be available 
to enable the most promising students of the apprentice class to | 
xo forward by means of scholarships to more advanced courses of | 
instruction in day institutions. In many centres such scholarships 
already exist. The Whitworth Scholarships and the Royal Exhibi- 
tions and National Scholarships have been, and still are, produc- 
tive of immense good, but there is still room for further help in 
the same direction. 

_ This brings me to the subject of the day classes in technical | 
institutions, and to the relation of employers to the young men, | 
who are receiving an advanced course of training in them. 

At present there is too- often no connection whatever between 
the works and the technical school, no knowledge on the part of 
the employer of the quality of the youths in the colleges, | 
who are available for suitable employment, and, on the other 
hand, no opportunity on the part of the youths to show possible 
employers what qualifications they possess, and what claim they 
have to recognition over the youth who has received no training. 
[tis true that generally speaking, all students who pass through our 
institutions immediately get into some sort of employment, but it 
is by no means certain that the best men get the best places, and 
this is one very important reason why it is desirable that there 
should be a closer relation between the employer in need of the 
well-trained assistant and the capable student who is on the look 
out for an employer. A closer relationship between employers 





and the teachers in technical institutions is therefore demanded in | 


the interests both of public efficiency and of private well-being. 


" Association of Technical Institutions. Read January 27th, 1906. 


At present the technically trained student has still his reputa- 
tion to make. Many employers look askance at him, and, if they 
offer him employment expect him to begin at the bottom, and to 
start at the same wages as the youth who has never received any 
training at all. 

I have known students who have completed a three years’ 
course, and who have been among the distinguished students of 
their year, started in a works ata few shillings a week, set to do 
the most menial tasks, and kept at the same simple job for months, 
without the slightest indication of any regard for the training 
through which they have passed. 

I have known students who, when applying for an appointment, 
feared to mention that they had been trained in a technical insti- 
tution lest they should lose the position they were trying for. Who 
have said, ‘‘ We will get the place first, and then we will show what 
we can do.” And, it may be added, many of them have shown 
what they could do, and have rapidly been entrusted with import- 
ant duties, 


On the other hand, many employers, particularly those whe are 


themselves men of education and training, appreciate the value of 
the technically trained student, and are willing to recognise at 
once that such a youth should be capable of doing better work and 
should be worth more tkan one who has not been trained. With 
such employers the student is soon carefully weighed in the 


balances, and it must be confessed, he is sometimes found wanting. | 
| The employer is, of course, fully entitled to expect his assistant at 


least to be accurate and reliable, when set to do work which his 
training is supposed to have specially fitted him to do. If .he 
succeeds, all is well, and if to this, he shows himself capable of 
initiative, and of assuming high responsibility his progress is 
assured, If, however, he fails in the matter of accuracy, or if he is 
wooden, and slow, and deficient in initiative, then his opportunity 
is lost, and unfortunately the reputation also of the training 1s 
probably lost at the same time. 

It might be as well, perhaps, to point out that not every student 
who has attended a technical institution carries with him a 
guarantee of fitness for the work he undertakes to do. Many 
students attend technical classes and pass out utter failures from 
the educational and every other point of view, although afterwards 
they do not fail to make what capital they can out of the fact of 
their attendance at the said institution. 

But it may be urged on behalf of the good student, who perhaps 
at first does not make a good innpression, that however competent 
he may be as a student, if he is a sensible fellow he knows that he 
has much to learn which cannot be learnt from books, and that he 
has many limitations and deficiencies which only time and practical 
experience can remove. The considerate employer Knows all this 
also, and is willing to make allowances for it, and providing the 
student does not put on airs, the employer will not at first expect 
too much of him. 

Notwithstanding his limitations, the best type of technically 
trained student has found his way into every department of the 
skilled industries, and he is, indeed, becoming more and more 


| indispensable to such industries. 


To him the manufacturer looks for help to meet the needs of the 
present, and for initiative and resource to tackle boldly the 
problems of the future. 

It is the duty and business of the technical institutions to see 
that the expectation of the manufacturer is realised in ever- 
increasing measure. } 

Finally, I can conceive of no more important object for this 


Association, and for all the individnal members of it, than to do all | 
that can be done to assist in bringing about this most desirable | 


entente cordiale between employers and technical institutions, 
APPENDIX. 
ON THE BEST METHOD OF ARRANGING THE PERIOD 
OF COLLEGE AND WORKSHOP TRAINING FOR TECH- 
NICAL DAY STUDENTS, 


The following remarks deal with the much-discussed question as 





to the best course for the would-be day student in a technical | 


institution to follow, whether he should enter the works first, and 
afterwards proceed to the technical college; whether he should 
enter the technical college direct from school, and after his college 
course proceed to the works ; or thirdly, whether he should follow 
the works training and college training concurrently, by 
alternating attendance of six summer months in the works and six 
winter months at the college. 


My own view is that the best method depends very much upon | 
Much | 


can be said in favour of each of the above methods, and each in 
| 


the circumstinces and conditions of the student himself. 


turn may be best according to circumstances. 

(I.). In favour of atteading the works first, at least for a short 
period, it may be claimed : 

That an early contact with the skilled workman, and the 
knowledge thereby obtained of the workman’s habit of thought and 
point of view, will teach the student to appreciate his merits and 
qualities, and will provide a personal experience of him which will 
be an excellent preparation for the management of men in the 
future. 

The principal qualities required in a successful engineer are the 
qualities acquired in the workshop, which are of primary 
importance, while the qualities acquired as a student, though 
important, are of secondary importance to the practical. ‘Ine 
college trained student, unless he has been in a workshop first, is 
iable to reverse this order, until he has learnt the lesson by 
experience. 


The student who has been in a works first brings is college | b : P 
% _ een in s works first brings to his colleg | lantern views Mr. Sharr explained the advantage of these arrange- 


work a knowledge of practical facts which enables him to appreciate 
to the full the value of his technical lectures. Many of the points 
raised in the technical lectures are of little meaning or interest to 
the student who has never previously been in a works. 

I believe, generally speaking, that technical teachers prefer the 
student who has previously had some works experience. i 
generally an okler student and amore earnest and serious one than 
his younger colleague who has never been in a works. 


(1.). In favour of the method of entering college direct from | 
school many institutions offer scholarships and bursaries for open | 


competition which boys from secondary schools compete for and 
more readily obtain, and by means of which they are able to pass 
directly to the technical college. Many of these scholarship 
winners prove to be most highly competent and efficient students, 
and generally head the list of students throughout the whole 
period of their training. 

The student who enters the workshop first finds on returning to 


the college that he has lost much of the information acquired | 


during his school training, particularly his skill in mathematics, 
and also the habit of study, and has to spend much time in making 
up his lost ground. 

The youth is generally much more certain of his college training 


| if he takes it before entering the works, than if he postpones the 


college training till he has been through the works, as there are 
often many inducements held out to him not to break away from 


| his connection with the works, and he is liable to yield to this 


temptation, particularly if of 
promotion. 


However inuch a student may desire first to enter a works there 


he has an immeiiate chance 


| is the difficulty of getting a works to take him on, especially if it is 


known that he does not mean to remain more than a year or so at 
the most in the works. This difficulty of getting into a works for 
a short period before entering a college is a real one, and such a 
privilege is only possible in certain districts. 

Where both college and works are in the same town in which the 
student resides, such an arrangement may be possible. When 
either the college or the works, but only one of them, is in the 
town where the student resides, it is probably best for him to take 
that course which’ enables him to remain under home influences 
during the earlier years of his training. When the student would 
have in any case to leave the town in which he resides and to go 


He is | 


| 
into lodgings, in order either to enter a works or a college, I should 


be disposed to recommend that he attended the college first, 
because being away from home, the work, and the associations, and 
the influence of the college would, I think, be more likely to be 
helpful to the development of his character than would be the case 
if he entered himself first as an apprentice in a works. 

{III.). The third method, namely, attendance at the works and 
college concurrently, is one which is approved in the Glasgow 
district of Scotland, and by such distinguished firms as Messrs. 
Vickers, Sons and Maxim and Messrs. Yarrow. I have had some 
three years’ experience of this system, and I am satisfied that it is 
a very good one. The opinion expressed by the best students 
which I have had through my hands under this system, is one of 
strong approval and high appreciation of it as a means of prepara- 
tion, both practical and theoretical, for their future career. 


THE INSTITUTION OF CIVIL ENGINEERS. 


RAILWAY GAUGES IN INDIA. 

At the ordinary mceting on Tuesday, January 30th, 1906, Sir 
Alexander Binnie, president, in the chair, the paper read was 
**The Railway Gauges of India,” by F. R. Upcott. C.S5.1., M. Inst. 
C.E. The following is an abstract of the communication : 

The author submits this paper for consideration with the object 
of obtaining opinions from those qualified, both from their past 
experience and their present interests, to advance views on the 
various suggestions made. The principal points discussed in the 
paper relate to the 5ft. 6in. and metre-gauge lines only, and are :— 

(1) The possibilities of making a uniform gauge in India. 

(2) Whether the cost and the confusion necessarily entailed in 
arriving at a uniform gauge would outweigh the advantages. 

(3) Whether the growing needs of traffic can be met by retaining 
different gauges, and treating each case on its merits as it arises. 

The paper points out that India is self-contained, and, therefore, 
no question need be entertained of linking up adjoining countries by 
a uniform gauge ; also, that the original policy of contining special 
gauges to definite areas has not been rigidly enforced ; although 
this departure has actually resulted in a benefit, as it has given 
5000 miles more of open line than might otherwise have existed at 
the present time. 

The existing mileage uf the four gauges, open or under construc- 
tion, was at the date of the latest available information :— 





Open Under 
for traffic. construction. 
Miles. Miles. 
Standard gauge, 5ft. 6in. 14,477 1162 
Metre as 3ft. 33in. 11,421 
Light 99 -~ Set OEE. . 796 575 
oft. .. 262 113 


The author raises the question whether the metre-gauge system 
should be allowed to enter the great sea ports of Calcutta, Bombay, 
and Karachi, and points out the necessity for the northern and 
southern metre-gauge systems being freely. connected. 

The advantages of a uniform gauge are then demonstrated as (1) 


| eliminating trouble and -cost of transhipment ; (2) giving a wide 
| field for interchange of rolling stock ; (3) simplifying concentration 


of troops, material, and supplies in military operations. Uni- 
formity of gauge may be obtained by (1) changing metre gauge to 
standard: gauge ; (2) changing standard gauge to metre gauge ; 
(3) adopting a.4ft. 84in. gauge. 

The first method would give greater capacity and speed at con- 
siderable cost ; the second method would give a lower capacity at 
a smaller outlay ; while the third method would be more costly 
directly-in money, and indirectly by causing great confusion and 
intolerable delay to traffic. The question, therefore, seems to be 
whether a single-standard—5ft. 6in.—track should not be substi- 
tuted for single metre-gauge—=3ft. 33in.—when the capacity of the 
latter has been outgrown, or whether in such a case the metre- 
gauge track should preferably be doubled. 

The author next shows that the cost of working, and the return 
on capital expenditure, are practically equal on the two gauges. 
He gives tables contrasting the carrying capacities of the two 
gauges, and figures showing the cost of conversion of metre gauge 
to standard gauge, derived from actual work done on an aggregate 
length of 250 miles on various systems. He then discusses the 
difficulties of the situation, particularly as regards the seaports 


| and coalfields, and suggests that so far India has not suffered from 


having a variety of gauges. 








LEEDS ASSOCIATION OF ENGINEERS. — ‘‘ Modern Engineering 


| Workshop Design ” was the subject of a lecture delivered on the - 


25th January, at a meeting of the Leeds Association of Engineers, 
by Mr. Francis J. Sharr; the President—Mr. W Drake— 
occupying the chair. Mr. Sharr remarked that it was becoming 
very generally recognised that if economy of initial outlay and 
production were to be pushed to their reasonable limits, 1t was 
absolutely essential that a shop should be specially designed with 


| a view to the particular work to be performed therein, and when 


new shops were built an opportunity was presented to take the 
fullest advantage of points conducing to economy and the most 
effective methods. Such an opportunity was offered some years 
ago at Chelmsford, owing toa fire which necessitated the rebuilding 
of a large electrical works, every portion of which was then 
designed with a view to the best accommodation of the machinery, 
the convenience of the operators, and the progress of the work 
through the various departments.’ With the aid of a number of 


ments. In alluding to lighting and warming, he said that there 
was a large shop in Manchester which was known as Klondyke, 
owing to the extreme cold in winter. The symmetrical gable roof 
had the disadvantage of being exposed to direct sunlight for some 
considerable part of the day, when the illumination of the shop 
would be 60 to 100 per cent. above thenormal. This objection did 
not apply to the weaver-shed of ‘‘ saw-toeoth” type of roof. 
MIDLAND RatLway STAFF CHANGES.—Mr. N. Weatherburn, the 
Midland Railway Company’s locomotive superintendent for 
London and district, is retiring after over 20 years’ service. His 
remarkable career as an engineer will no doubt form one of the 
most interesting this country has ever produced. He served the 
first portion of his time with Messrs. Kitson, Thompson, and 
Hewetson, at Leeds, and the remainder on the North-Eastern 
Railway. From there he went to the new docks then in course of 
construction at Birkenhead, afterwards obtaining marine engineer- 
ing experience at Messrs. Laird’s, of Birkenhead. Then he re- 
entered the service of the North-Eastern Railway, after a brief, but 
valuable experience on the Lancashire and Yorkshire Railway, but 
not being contented’with this, he returned to Messrs. Kitson and 
Co., and after a diversified experience on nearly all the principal 
railways in Great Britain he was sent to Russia, and did business 
for the above-mentioned firm in Riga, St. Petersburg, Moscow, 
Odessa, &ec. Afterwards he was sent to do business at Metz, under 
the immediate control of the German military authorities. In 
1874 he re-entered the railway service and took office under Mr. 
S. W. Johnson, late mechanical engineer of the Midland Railway, 
as inspector of new work, and afterwards was appointed district 
locomotive superintendent at Leicester and London, in which 
capacity he was well known on all English and Colonial railways. 
He is a member of the Institution of Mechanical Engineers, life 
governor of two London Hospitals, and a.member of the Executive 
Committee of the Navy League. Mr. E. E. A. Talbot, the locc- 


| motive superintendent for Normanton and district, succeeds Mr. 


Weatherburn, and will also take over the electrical work hitherto 
attached to another section of the locomotive department. Mr. 
Talbot served his time at Nottingham from 1891 to 1894, and at 
Derby, and for three years held the position of assistant district 
superintendent at Sheffield. Mr. W. L. Mugliston, of Lancaster, 
succeeds Mr. Talbot at Normaiton., 
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CATALOGUES. 


_C, W. Hunt Company, West New Brighton, Staten Island, 
N.Y.—Catalogue No. 0511 on narrow-gauge railway plant. 

ALEX. TURNBULL AND Co., Limited, Bishopbriggs, Glasgow.— 
Wall sheet of illustrations of Turnbull’s safety boiler mountings. 

. Hart AccUMULATOR Company, Limited, Marshgate-lane, 
Stratford, E.—Pamphlet on ignition batteries in celluloid boxes. 

> W. H. Baitey anp Co., Limited, Salford.—Catalogue of 
Foster's patented pressure-reducing valves, pumps, governors, &c. 

EpwakD LE Bas anp Co., Dock House, Billiter-street, E.C.— 
Leaflet describing a new patent smooth-bore differential pipe 
coupling. 

RICHARD | JOHNSON,’ CLAPHAM AND Morkis, Limited, Man- 
chester.—List E 4 deals with wire netting, garden arches, riddles, 
sieves, and woven wire. 

G. T. RicHEs AnD Co., 4, Gray’s Inn-road, London.—Catalogue 
of motor accessories and spare parts. This firm is the sole British 
agent for the Eisemann high-tension magneto system. 

S. Wotr anp Co., 138, Southwark-street, London.—This cata- 
logue deals entirely with portable electric drilling machines, and 
contains useful hints on their care and general maintenance. 

ELEcTROMoTORS, Limited, Openshaw.—Standard motors and 
dynamos, semi-enclosed, enclosed ventilated, totally enclosed, 





crane motors, lift and hoist motors, and variable speed motors. 


GENERAL ELEcTRIC Company, Limited, 71, Queen Victoria-street, | 


London.—Illustrated catalogue of ‘‘ Witton” single, two, and 
—— generators with stationary armatures and revolving 
elds, 

GaINE’s REVERSIBLE PROPELLER CoMPANY, Limited, 6 and 7, | 
Stonecutter-street; London, E.C.—This catalogue shows clearly | 
the construction of Gaine’s reversible propellers, which are well 
known to our readers. | 

Ep. BENNIS AND Co., Limited, Little Hulton, Bolton.—This firm | 
has reprinted and published in pamphlet form the article on the 
Coventry Electricity Works which appeared in the pages of THE 
ENGINEER recently. 

HERBERT TERRY AND Sons, Redditch.—This firm makes a | 
speciality of the manufacture of springs, and it would be almost | 
impossible to think of a form of steel spring which is not incluced 
in this catalogue. 

ELEcTROMOTORS, Limited, Openshaw.—This firm has sent us a 
cardboard instrument called a ‘‘ motorgraphe,” by means of which | 
the sizes of electric motors to yield a given brake horse-power can | 
be quickly found. 
_ BRITISH THOMSON-Hotston Company, Limited.—Pamphlets 
Nos. 185 to 190 describe the B.T.H. flexible car for grooved trolley | 
wire, portable electrical measuring instruments, ammeters and 
— mercury arc rectifier, and the B.T.H. ‘‘ Meridian” | 
amp. 

TANDEM SMELTING SyNDICATE, Limited, 97, Queen Victoria- | 
street, London.—The qualities of the numerous anti-friction | 
metals and tin alloys made by this firm are set forth in this neat | 
pamphlet, and there are also directions for the use and application | 
of tandem metal. 

ELECTROMOTOR AND DyNaMo Company, London and Manchester. | 
—Electric hoists, winches, reversing gear, tramway controllers, | 
magnetic brakes, travelling hoists, wharf cranes, &c., are illus- | 
trated and described in an artistically bound pamphlet sent us by | 
the above firm. 7 

GIBBONS BROTHERS, Limited, Dibdale Works, Dudley, Worcester- | 
shire.—This pamphlet is intended to furnish illustrations and 
particulars of band conveyors and accessories. Prices and capa- | 
cities are given, and a number of photographic reproductions of | 
apparatus in actual work. 

J. RicHARDsON Cralc, jun., 145, Bath-street, Glasgow.—In this 
pamphlet is described the Craig ozone generator. The ozone is | 
obtained from a current of atmospheric air, drawn or forced | 
through the generator, and is produced by the silent discharge of | 
a high-tension electric current. 

JosHuA Heap AnD Co., Limited, Ashton-under-Lyne.—This is 
a well-bound book devoted to screwing machines, engineers’, 
plumbers’, and gas and steam fitters’ tools. The information given 
seems very complete and is accompanied by the prices. The print- | 
ing and illustrations are most effective. 

BrusH ELECTRICAL ENGINEERING ComPANy, Limited, Lough- | 
borough.—Two well illustrated catalogues have been sent us by the | 
Brush Company, dealing with standard rolling stock and steel | 
rolling stock. The first also contains illustrations representing 
views of the company’s fine works. 

W. GEHRHARDI, Liidenscheid, Westphalia.—Catalogue of wire | 
and rolling mill appliances. The machines illustrated include | 
many varieties for wire-drawing, galvanising, reel frames, 
straightening machines, shears, and rolling mills. The pamphlet | 
would be improved by the addition of an index. 

A. REYROLLE AND Co., Limited, Hebburn-on-Tyne.—Revised 
set of pamphlets describing the standard productions of the com- | 
pany. These are bound in a file cover, arranged so that new | 
pamphlets can be readily inserted. The pamphlets relate to | 
switches, motor starters, fuses, distributing boxes, wall plugs, | 
sockets, and switchboards, and are neatly printed. 

TANGYE TOOL AND ELEctTRIc Company, Limited, Birmingham. | 
—Catalogue No. 59 is devoted to high-speed lathes of new 
design, with single pulley headstock. The pulley can be made | 
any diameter. The book also includes illustrations of milling 
and drilling machines, and a steam-driven dynamo, The illus- 
trations are of a high quality. 

TaNGYEs, Limited, Cornwall Works, Birmingham.—Gas engines 
and ‘‘suction” producers form the subject of a new catalogue, 
numbered 72, Section 11. This comparatively new form of motive | 
power is now being extensively used, and the descriptive matter | 
and illustrations given in this catalogue will be found of much | 
utility to all users of “‘ suction” gas, 

_ Brown, BoveRIE AND Co., Limited, Baden.—Pamphlet No. 93 
is devoted to the electric driving of ring-spinning frames, and is | 
therefore of especial interest to those engaged in the textile trades. 
It is claimed by the authors that the operation of these machines 
with separate motors and ranging speeds is correct. This well- | 
known firm uses a single-phase motor for the purpose. 

JosErpH ADAMSON AND Co., Hyde.—Two pamphlets just 
received from Messrs. Adamson are devoted respectively to electric | 
travelling cranes and to new types of crane controllers with electric 
blow-out respectively. The field of the blcw-out is concentrated | 
behind the contact, with the result that the otherwise destructive 
action of the sparks at breaking the circuit is neutralised. 

Dick, KERR AND Co., Limited, Cannon-street, London. 
logue of direct-current stationary motors.—These are of the | 
protected type, and may be had with self-contained reduction gear | 
of various ratios. The latter part of the book is connected with | 
crane motors and controllers. For this purpose the motor which has | 
been designed to meet overloads of 50 per cent., is semi-enclosed, 
and series-wound. 

Buck AND HICKMAN, Limited, 2 and 4, Whitechapel-road, | 
London, E.—The advance and preliminary general catalogue of 
machinery, tools, and — just issued by the above firm | 
contains over 400 pages of illustrations and closely printed matter. | 
It is stated that this copy only includes a portion of the general 
catalogue now being compiled, and thatitdoes notinclude American 
machines. The book is well bound and well indexed. | 


New ExraNpeD Meta Company, Limited, York-mansions, | 


| **Walschaert Valve Gear.” 


| ants from the employers’ books have not been made known, 


| are still £9 to £9 10s., with £9 12s, 6d. as the price of the 


| vanised sheets. 


| posed to give way to merchants’ solicitations which have followed 


York-street, Westminster.—A handbook of practice, tests, and 
tables of approved formule relating to the employment of 
expanded steel in concrete, plaster work, &c., including fire- 
resisting and other building construction. Most of our readers are 
aware of the numerous uses to which this material may be success- 
fully applied, but the information here given will be none the less 
appreciated, 

HAMILTON AND M‘Master, Prince’s Dock, Belfast. — The 
**Valoric” internal feed-water heater is shown and described in this 
pamphlet. It consists of an upright vessel in the steam space of a 
capacity sufficient to maintain a solid body of water for the feed to 
discharge into. There is provided an opening at the top of this 
vessel, thus making it absolutely impossible for air to accumulate 
in it. From this open-topped vessel the feed-water overflows, and 
falls through a series of perforated trays, where it is retarded, 
broken up, and heated to the temperature of the steam before 
falling into the water in the boiler. 

DIAMOND TREAD COMPANY, 26, Victoria-street, London, S8.W. 
—This is a non-slipping tread for stairways, landings, tramcars. 
In its construction it is stated the hardest known artificial 
diamond grit which science has produced is used for the tread 
surface. The grit thus employed is mixed with a granite cement 
and placed in alternate grooves of rolled steel, and after being 
slightly fused by heat the cement is practically converted into | 
granite thickly impregnated with the artificial diamond grit, | 
thus creating a tread surface which is so hard that no file or | 
drill will make an impression, and one that is said to be quite 
indestructible. 

A. W. WALL, Limited, Guildford,—Catalogue of ‘‘ Roc” motor | 
cycles. The motoris of the twin-vertical type, the drive by chain and | 





| special frictionclutch. The rear road wheel hasa live axle, mounted | 
| on which,.in such a manner that it is capable of lateral move- | 


ment, but cannot rotate independently, is the male portion of | 
the clutch; the female portion forms one of the flanges of the | 
hub. When the clutch is disengaged, the road wheel can revolve 
whilst its axle remains stationary, and vice versd. The right- 
hand end of the axle extends beyond the fork end, and carries | 
a handle, by means of which the engine can be set in motion, 


| and without the risk of a “back fire.” 


AMERICAN LocomMoTIVE CoMPANY, 111, Broadway, New York.— 

This is the title of a special pamphlet | 
devoted to the application of Walschaert valve gear to large | 
American locomotives, issued by the American Locomotive Com- | 
pany. The pamphlet opens with brief statements of the advan- 
tages of this gear as applied to modern conditions which make it 
difficult properly to maintain Stephenson’s valve gear ona very large | 
modern emnslies Among these the accessibility of Walschaert 

gear is prominent. The pamphlet illustrates six large modern | 
locomotives equipped with this gear, including what are claimed 

to be the heaviest passenger, freight, and switching locomotives 

ever built. Line engravings illustrate side elevations and cross 

sections of a number of the designs, showing arrangement of the 

gear. Diagrams explain the application of the motion, and a 

table shows relative weights of Stephenson’s and Walschaert’s” 
gear for three locomotives. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND | 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade and Politics. 

THERE can be no question that politics have a good deal 
upset the iron market here during the last three or four weeks. 
Happily. the market is now taking a wiser view of things, and to-day 
—Thursday—in Birmingham sellers refused to be influenced by any 
political position. The condition of demand should, they hold, be 








| the only regulator of the course of the market month by month, 


and all side issues should be eschewed. What was more to 
the purpose this afternoon were the reports from the North of the 
lessened activity and strength of prices there and in the West of 
Scotland. Even to this influence, however, local traders refused | 
to bow. The Staffordshire and Midland markets, it is argued, have 


| sufficient characteristics and strength of their own quite indepen- 


dent of Northern pig iron warrant exchanges and shipments to 
provide their own “tone,” and to rule themselves. This argument 
is undoubtedly sound, and must appeal to anyone practically 
acquainted with the Staffordshire trade. | 


Prices and Wages. | 

The accountants’ bi-monthly return to the Iron Trade | 

Wages Board of the net average selling prices for rolled iron | 
obtained by the ironmasters has given the men an advance of 
24 per cent. This brings puddlers’ wages up to 8s. 9d. per ton, 
and millmen’s in proportion. The alteration came into force with the 


| beginning of this week and remains operative until early April. 
| The men have now received a total advance since the upward move- 


ment in prices began of 5 percent. Asno sliding scale is now in 
existence in connection with the Board—though a new one is in 
course of preparation—the exact figures ascertained by the account- 
The 
effect upon the market of the advance in wages is to strengthen | 
rolled iron prices, All sorts of manufactured iron share in the | 
additional strength, though no quotable advances have been made. | 


Associated Action in Bar Iron. 

The bar iron trade is the most forward to show added 
strength as the outcome of the wages award. Although £7 5s. 
continues the Unmarked Bar Iron Association minimum for current 
orders, all forward orders are subject to the figure of £7 10s. Each 
week brings nearer the date—not far distant—when, as is under- 
stood, £7 10s. is to become the new official minimum. As was 
explained in my last report, it is hoped that Lancashire and South 


then be found acting together in the matter of price maintenance | 
in the gbar iron trade. Hoops this week keep at £8, gas tube | 
strip at £7 10s. to £7 12s. 6d., and merchant bars £8. Best bars 


celebrated L.W.R.O, make. 


Spelter and Galvanised Iron. | 
The only department of the market this (Thursday) 
afternoon in which there was a suspicion of. weakness was gal- 
The decline of £2 per ton in spelter has come at 
an awkward moment for the galvanisers. Just as they were 
trying to get up corrugated sheet prices, this important raw 


material drops. Makers, however, were not this afternoon dis- | 


upon the ease in spelter, and former prices of £12 7s. 6d. to 
£12 12s, 6d. for doubles f.o.b. Liverpool, or equal, were still 
uoted. Black sheets were quoted at £8 5s. to £8 7s. 6d. for 

W.G. material, £8 7s. 6d. to £8 10s. for 24 g., and £9 to 


en They are, 
however, making fewer purchases than a few weeks ago of steel 
bars and billets for rolling down in the mills. 


Steel Bars and Billets. 

In the absence of much new business in the steel billet | 
trade the present market quotation of £5 12s. 6d. for Bessemer | 
and £5 17s. 6d. for Siemens billets must be looked upon as scarcely 
more than nominal. New business is wanted to test current values. 
It is good news, however, that German bars and billets remait | 
entirely off the market, and the Germans are said to be unable to 

romise any deliveries until well into the third quarter of this year. | 
ild steel bars of Staffordshire make eve quoted £7 10s, to £7 lis.; | 


| shortly. 


| engaged. Since Friday, 


| £8 12s, 6d.; 


| sheets, £8 17s. 6d. to £9 2s. 6d. Cop 
| ton ; seamless copper tubes, 114d. to 11d.; brazed, 11}d. to 11}d.; 
| brass tubes, 83d. to 9d.; 
| brass wire, 8#d.; brass sheets, 94d. per pound. Sheet lead £19 


| elected president of the Ma 


| Yorkshire, North and South Staffordshire, and Shropshire will | Toft, of Derby—on Tuesday last, was one of encouragement for 


| 12s, 6d.; 


a 
girder plates, £7 15s. to £8; boiler plates, £8 10s. to £8 15s,; 
engineering joists, £7 to £7 5s.; and angles, £6 15s. to £7 per ton, 


Pig Iron. 

The raw iron department is showing rather more life. Con- 
sumersars again entering the market, though with a certainamount 
of caution. Some producers are so well booked that they have no 
iron to offer over the next three months. In such cases it is easy 
to understand that prices are strong. hang a es grey forge 
iron is quoted 61s, 6d. to 62s. 6d.; Derbyshire, 62s. 6d. to 64s.; North 
Staffordshire, best qualities, 66s.; and secondary qualities, 62s. 6d. 
to 63s. 6d. South Staffordshire cinder iron is still 57s. 6d. to 
58s. 6d., and other sorts in proportion, 
have been advanced 2} per cent. 


Chilled and Grain Rolls. 

The heavy ironfounders report a largely improved deman( 
for chilled and grain rolls and other ironwork castings, as a result 
of the great expansion of trade recently experienced in the iron 
and steel industries. It will be remembered that, as I announce: 
at the time, chilled rolls, soon after the opening of the year, ad 
vanced a) agg £1 per ton, and grain rolls and other mill and forg: 
castings 10s. per ton. 


Proposed New Trade Association. 
Once again an attempt is being made to form an associa- 


"5 
last furnacemen’s wages 


| tion amongst the Birmingham brass bedstead manufacturers to 


regulate prices and output. Progress with the proposition is being 
made, but there are, I understand, several firms who still decline 
to give in their names. Until the trade is unanimous, of course, 
nothing definite can be accomplished. The industry, I may add 
is a large and important one, and it has had a very eventful 
history. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, February 7th. 
Position Still Quiet. 

THERE was a large attendance on the Manchester Iron 
*Change on Tuesday, but the position remained exceedingly quiet. 
There was a fairly representative attendance of makers of pig iron, 
but it was evident that buyers held off, and there were not a few 
who seemed to think that English would soon follow Scotch, and 


| that offers would be made at lower prices than those which have 


prevailed for some time past. Scotch and Cleveland were certainly 
offered at lower rates, and there seemed some disposition to force 
sales. Still, on the whole, merchants expressed confidence, and 
regarded the present lull as only temporary. It was further 
alleged that “bears” had got hold of the market in Glasgow, and 
that this has contributed to the quieter feeling already noted. 


Forge and Hematite Iron. 

There was nothing new to report in forge iron. There is 
no Lancashire offering as yet, although it may come on the market 
Hematite iron was still dull, and lower as compared with 
the previous week, . 


Steel. 

There is no change to be noted, and makers are still well 
iler plates are again up 10s. per ton. 
In other respects there is little to record. In semi-manufactured 
stuff, English and German billets are held for full rates. We have 
not received any further information in regard to manganese ore, 
although there is some anxiety as to the future of this article. 


Copper and Sheet Lead. 

Owing to a continued weakness in copper, manufactured 
is lower by "2 per ton, but there is nochange to note in tubes. 
Sheet lead is exceedingly dull, and, compared with last week, is 
10s. per ton lower, with every prospect that it will be offered at 
still less money within the coming week, 


Engineering. 
There is scarcely the same activity manifested in this 
department, but there is a fair amount of employment, and pros- 

pects forward are considered good, 


Quotations, 

Lancashire No. 8 foundry, 65s.; Lincolnshire, 62s. to 
62s. 6d.; Derbyshire, 65s. to 66s,; Staffordshire, 61s.; Middles- 
brough, opeti brands, 61s. 4d. to 61s. 10d.; West Coast hematite, 
76s. 3d. to 77s.; East Coast ditto, 78s. to 70s. 4d. Scotch: Gart- 
sherrie, 68s, 4d.; Glengarnock, 65s. 3d.; Eglinton, 64s. 6d.; Dal- 
mellington, 63s, §d., delivered Manchester. Delivery Heysham: 
Gartsherrie, 66s. 3d.; Glengarnock, 63s. 3d, to 63s. 6d.; Eglinton, 
62s. 3d. to 62s. 6d.; Dalméllington, 61s. 6d. to 61s, 9d. Delivery 
Preston: Gartsherrie, 67s. 6d.; Glengarnock, 64s.; Eglinton, 
63s. 6d.; Dalmellington, 62s. 9d. Finished iron: Bars, £7 10s.; 
hoops, £6 17s. 6d.; sheets, £8 10s. to £8 15s. Steel: Bars, 
£7 10s. to £7 15s.; hoops, £7 15s.; boiler plates (official), 
lates for tank, girder, and bridge work, £7 15s. to 
£8; English billets, £5 10s. 6d. to £5 15s.; foreign ditto, £5 2s. 6d. ; 
t': Sheets, £90 to £92 per 


condenser 9#d. to 10d.; rolled brass, 85d. ; 
per ton, 
Lancashire Coal Trade. 


The position of the coal trade, as depicted by the newly- 
hester Coal Exchange—Mr. W. N. 





the future. He pointed to the increasing demand for slack and 
manufacturing coal in the cotton and iron trades as indicative of 
increased expansion. House coal especially was very quiet. e 


| demand was well sustained for bunkering coal, and for slack and 


other similar 


Papas As intimated in our last week’s letter, the 
strike at the 


emberton Collieries has terminated, and the miners 


| have now returned to work, after about six months’ suspension of 
| operations, 


Quotations for Coal. 

Best, for domestic purposes, 13s, to l4s.; seconds, 12s. to 
common, 9s. to 10s.; steam and forge coal, best, 8s. 3d. to 
ine fuel, 7s. 9d. to 8s, 6d.; best slack, 7s. to 7s, 6d.; 
. 9d.; common, 5s. to 5s, 9d., at the pit. Screened 
8d. to 9s, 6d., delivered Man- 


8s. 6d.; best e 
medium, 6s, to 
coal, 9s. 9d. to 10s.; unscreened, 9s, 
chester Ship Canal. 


Barrow-IN-FURNESS, February 8th, 


Hematites. 

There is a distinct depression in prices in the hematite 
iron trade, which is all the more difficult to understand because a 
good demand for metal is maintained, and makers are all very well 
sold forward. The only explanation which suggests itself is that 
bearing operations are in operation in anticipation of a rise in 
prices. Mixed Bessemer numbers are at 70s. per ton net f.o.b., 
and warrant iron is down at 68s. 3d. net cash sellers, buyers 14d. 
less. There has not been much business done at these reduced 
figures, and the orders recently placed have been with makers. 
Stocks of warrant iron have been increased during the week by 
781 tons, and now stand at 68,199 tons. Further increases in 
stock taay be expected, as merchants and speculators have bought 
for forward debvery iron which they have not yet fully sold 
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Makers only hold from 25,000 to 30,000 tons of stocks, and this is 
either awaiting delivery or is intended for conversion into steel. 
The chances are that the demand for hematite will soon improve, 
as more iron is now used for Bessemer steel production, and more 
jron will likely soon be wanted for Siemens-Martin steel on local 
account, 


Iron Ore. 

A strong demand is maintained for native iron ore, and the local 
mines are busy, prices ranging from 15s. to 19s, per ton for 
ordinary and best sorts net at mines, while Spanish ores, which are 
being hberally imported, realise 19s, at West Coast ports. 


Steel. 

The steel mills are better employed in the Bessemer 
department, and are still fully employed in the Siemens-Martin’s 
department, Some gee apng are indulged in that Canadian 
orders for steel rails will soon come to hand, and that other 
colonial and foreign orders will also be booked. West Coast 
makers have but little business in hand on home account, and they 
are employing their mills on orders which are mostly on colonial 
account at prices which vary from £6 to £6 6s. 6d. for heavy sec- 
tions net f.o.b. Shipbuilding material is in good request, and the 
mills are working night and day. Ship plates are at £7 10s., and 
boiler plates at £8 12s, 6d. net f.o.b. A slow trade is being done 
in merchant steel, but business in chilled steel castings is still very 
brisk. 

Shipbuilding and Engineering. 

Shipbuilders are very quiet in the constructive depart- 
ment, but engineers are busy, and important new work is being 
tendered for. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

''HE position of affairs in the manufacturing districts of 
South Yorkshire and vicinity continues steadily to improve, with a 
few exceptions chiefly associated with the lighter industries. In 
the military, marine, railway material, and engineering establish- 
ments increased activity is reported, though in one or two depart- 
ments of the two first-mentioned manufactures more work could very 
well be done. The coal trade is fairly good on the whole, though 
the absence of the locomotive fuel contracts with three of the home 
companies causes business to be sought farther afield than was 





necessary in former years, 


House Coal. 

Sharp weather during the closing days of last week and 
the beginning of this week, encouraged hopes of frost and snow | 
amongst coalowners, who would welcome a change to more season- 
able conditions. A few falls, though slight, would harden the 
demand for household fuel. The colder spell, such as it is, 
has caused increased business in both Silkstone and Barnsley house 
coal for the metropolitan and southern markets, while the call for 
the Eastern Counties has also quickened. The land sale pits, how- 
ever, are not very well off for orders, and such as are in the market 
are keenly competed for. Secondary thick seam house coal is 
being sold freely throughout the local districts. Good hand-picked | 
Silkstone is quoted at 12s, to 12s. 6d. per ton; secondary sorts, | 
10s, 6d, to lls. per ton. Barnsley thick seam house coal is at | 
10s. 6d, to 11s. per ton for best, a lower but serviceable quality | 
being available at 8s. 6d. to 9s, per ton at the pits in owners’ | 
wagons, The brisk call previously noted for household nuts, at | 
8s, 6d, to 9s, per ton, is still firmly maintained. 


Steam Coal. 
; Although the gutput is large, and stacking is perceptible 
in some directions, stocks are not seriously in excess of the market | 
requirements. Hull and Grimsby continue to receive a satisfactory 
tonnage of South Yorkshire hards. 


Foreign shipments at both | 
ports are in advance of the tonnage at the corresponding period of 
last year, A similar remark applies to the coastwise trade. At 
the same time the weights required by the steam fishing trawling 
companies are fully maintained ; while a good tonnage is being 
supplied to the railway companies for locomotive purposes. No 
change has taken place in the situation with regard to the railway 
coal contracts, and in colliery circles it is not expected that nego- 
tiations will be re-opened with the companies, who will no doubt 
continue to seek supplies in the open market. North Derbyshire 
and North Notts collieries are doing a good deal of the railway 
business at present. The threatened strike in the United States 
is exciting no little interest in the Yorkshire and adjoining coal- 
fields. During the last mining troublesin America, the trade done 
from Hull with American customers formed a most important 
feature in the foreign coal exports. Inquiries on American account 
are already being made in this and other districts. An early 
trade with the States would be specially beneficial to the South 
and West Yorkshire steam coal pits, more especially those which 
were in the habit of participating largely in the railway contracts. 


Manufacturing Fuel and Coke. 

Coking slack and smudge, chiefly for the by-product coke 
ovens, are as much in request as ever. The output is large, but 
there is a market for it, and good samples are readily saleable at 
ds. 6d. to 5s, per ton, As new ranges of coke ovens are rapidly 
approaching completion, there is certain to be an increased busi- 
ness ere long. Although ordinary slack and smudge for steam- 
generating purposes are in considerable demand, the output is 
rather in excess of what the market can absorb, Coke is in a 
similar condition, and prices remain pretty much as last reported. 
Good unwashed ‘smelting coke fetches from 11s. to 11s. 6d. per ton, 
washed samples = 12s. to 12s, 6d. per ton at the ovens in 
owners’ wagons, The demand on contract account by gas com- 
panies and corporation gas departments continues to be larger than 
is usual in the second month of the year. 


Iron and Steel. 


The situation in the iron and steel trades remains un- 
altered, the only feature calling for special mention being the 
absence, for the moment, of the upward movement in irons, This 
check cannot be explained by any lull in business, which is still 
satisfactory, with every evidence of its continuance in that state. 
Last week's quotations for hematite and other irons may be taken 
as holding good to-day. West Coast hematites are at 80s. to 81s. 
per ton; East Coast 77s. to 78s. per ton, although business has 
been done in East Coast hematites during the last few days at 1s. 
per ton higher in some instances. These quotations are less 24 per 
cent. at Sheffield and Rotherham. In Lincolnshire No. 3 foundry 
1s quoted at 58s. 6d. per ton; No. 4 forge, 56s. per ton; basic, 58s. 
per ton; Derbyshire No. 3 foundry, 60s. to 6ls. per ton; Derby- 
shire forge, 563. to 58s. per ton, net at Sheffield and Rotherham. 
All our steel establishments are full of work, the demand for high- 
speed and all tool steels being exceptionally good. Bessemer and 
Siemens ualities are also in animated request, largely on distant 
account, though the home market is looking up aswell. In railway 
material the home companies, though they do not order in large 
quantities, are placing work with welcome frequency in tires, 
— Springs, buffers, and other railway accessories. e wagon 
>uilders report increasing activity on the part of foreign and 
colonial customers, and more work coming in for local lines, 


| sales ; hard scarce, and £2 to £3 dearer. 





Engineering and other Tools. 
_ The tool trades, both in the light and heavy branches, are 
n @ satisfactory condition, The general demand began to improve 
‘awards the closing 


increased ever since, Several of our local firms who deyote speci 


| ment in the exports of pig iron from the Cleveland district. 


attention to the manufacture of twist drills from high-speed steel 
have been doing, and are still doing, a remarkably good business. 
Not so long ago the American-made drill was in large demand in 
the British markets ; but the situation is now entirely changed. 
The home production is preferred both in this country and in the 
United States, and very greatly improved business is also being 
transacted with continental countries and in several of our Colonies. 


The South African Trade. 

The revival of business in the South African Colonies is 
not so rapid as could be desired or was expected. The consign- 
ments of goods, more ially in finished and partly finished 
wares, were so heavy before the war, and in anticipation of its 
early termination, that they have never been faiily overtaken, 
while the competition since was declared has been so keen 
that the general activity looked for has not been "ar anon Of late, 
however, more cheerful symptoms have prevailed, not merely in 
the specialities for the Rand—such as mining tools and appliances, 
including steel ropes of large dimensions, crushing machines, &¢.— 
but in the various manufactures required in developing colonies. 
At the annual meeting of Henry Bessemer and Co., Limited, on 
the 5th inst., the chairman, Mr. Charles Allen, stated that there 
had been a decided revival in the South African market, and 
that market was one which they would largely depend upon in the 
future for their trade. 


‘*Dumping” and German Competition. 

Dealing with the steel manufacture in his speech to the 
Bessemer shareholders already referred to, Mr. Allen said there 
had been a temporary lull in the dumping of foreign steel into the 
city, and the workmen had gained the benefit, but, of course, it 
was merely temporary. Some of the branches of their business, 
more particularly the forgings trade, had nearly disappeared, 
except where Government orders and special specifications were 
made out in favour of the English manufacturer. Mr. Allen added 
that these large forgings were now being dumped into this country, 
and he did not hesitate to say that the Germans had practically 
won that branch of our steel trade. 





Ivory Sales. 

The increasing dearness of ivory and of hafting materials 
generally has caused much concern in the lighter Sheffield crafts, 
where they are so largely used. Unusual] interest has therefore 
centred in the sales at Liverpool and London, followed by those 
at Antwerp this week. The Liverpool are the first, and least 
important, only about nine tons being offered there. At London 
50t tons were catalogued, against 71} tons at the corresponding 
veriod of last year. There was keen competition from German, 

‘rench, and United States buyers. The Sheffield trades were fully 


| represented. The kinds suitable for cutlery purposes sold at an 
| advance of £2 per cwt. 


Egyptian was in large supply for soft 
kinds, which sold somewhat irregularly, firm to £2 under October 
West Coast African was 
in steady request, to £2 higher. Zanzibar, Bombay, and Mozam- 
bique were firm to £2 lower for soft teeth ; hard in request, at £2 
to £3 higher. For the Antwerp sales 97 tons are catalogued, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Iron Warrants. 
The evils attendant on the accumulation of a large stock 
are now making themselves felt in Cleveland pig iron, for while all 
other branches of the iron and steel industries are brisk with 


| improving prices, pig iron is weak, and quotations drooping. The 


market for it is entirely dominated by the operations of the 
speculators, and the legitimate influence of the revival in trade is 
quite overshadowed. On one day this week there was reported a 
dessus in the stock in the public stores, the first shown for nearly 
a year and a-half, but that failed to do anything to strengthen the 
market. The bulk of the 734,000 tons of Cleveland pig iron in 
Connal’s public warrant stores is held by a few strong and sub- 
stantial firms, but the rest is widely distributed, and some of the 
holders are very weak and easily frightened. They bought some 
time ago when prices were above those now ruling—in fact, between 
53s. and 54s.—in the expectation that the value would continue to 
rise, and let them get out at a substantial rise. But that has not 
been the case, and as the longer they keep the iron the more 
costly it will be to them, they have this week been strongly 
endeavouring to get rid of their iron. That has brought the price 
down to 51s. 5d. cash buyers, a lower figure than has been known 
since October last, and 3s, 6d. per ton below the maximum rate 
touched this year. 


American Iron and Steel for this Country. 

The downward tendency in the warrant market has been 
assisted by a report that 30,000 tons of American pig iron had 
been bought for delivery in Scotland and Germany. This was not 
credited by traders, but it alarmed some of the weaker speculators 
in warrants, who rushed in to sell. The —— on the face of it 
was very unlikely, for America, though producing at the rate of 
26 million tons of pig iron, has no surplus, ides this, the 
shippers would have to accept a considerably lower price on this 
side than could be obtained readily in the United States. It 
would cost 70s. delivered in this country, whereas Cleveland iron 
could be got at 52s. 3d. It is not reasonable to expect that 
American makers would sell iron at a loss here when they would 
have no difficulty in securing at home prices which would leave a 
good profit. The story served its purpose, however. There were 
similar stories about sales of American billets and plates to British 
consumers, which had no more foundation in fact. But this week 
a Teesside firm of merchants have sold considerable quantities of 
Cleveland foundry pig iron for delivery in the Western States ; 
this will be sent to San Francisco by sailing vessel. 


Cleveland and Hematite Pig Iron. 

The drop in warrant prices has brought down the quota- 
tions for Cleveland pig iron, but more has to be paid for the latter 
than for the former. Thus, for No, 3 Cleveland G.M.B. pig iron 
neither makers nor merchants have taken less than 52s. 3d. per ton, 
the fall from the best of the year being 2s. 6d. per ton, where warrants 
have declined 3s. 6d. But more is asked for foward delivery ; 
No. 1 is at 54s. The lower qualities are not plentiful, and main- 
tain their values better than does No. 3. Thus No. 4 foundry is at 
5ls. 9d.; No. 4 forge, 51s. 6d.; mottled, 50s. 9d.; and white, 
50s. 6d. per ton for early delivery. The make of hematite pig 
iron in this district has recently been increased, and still hardly 
suffices to satisfy the demand. As there is no stock upon which to 
draw—producers having none and Connals only 3396 tons—the 
prices continue very much better than those for Cleveland iron, 
the usual difference of 10s. per ton between the two being greatly 
exceeded, for consumers have to pay 70s. per ton for mixed num- 
bers of East Coast hematite pig iron, whereas they can get No. 3 
Cleveland at 52s. 3d. Some sales of hematite have, however, 
been made by second hands at 69s. 6d., and of No. 4 at 65s. Rubio 
ore is at 21s. 6d. per ton, delivered at wharf, Tees, or Tyne, but 
there are not any sales of moment to be reported, because con- 
sumers have contracted for delivery as far ahead as they consider 
it safe to commit themselves. 


Shipments of Iron and Steel. 


It is a satisfactory feature that there is at last animprove- 
Month 


after month for over a year and a-half they have been poor, being 


uarter of last year, and it has steadily generally the worst for the previous twelve or thirteen years. But 


in January they had reached 79,905 tons, which were 11 per cent, 





above the average January of the last ten years, and the improve- 
ment was most noticeable in the deliveries to the Continent— 
Germany, Belgium, France, and Italy in particular. In German 
and Belgium consumers were laying in stocks of materials, including 
pig iron, in expectation of strikes of the miners. The Durham 
coke manufacturers and coalowners for the same reason exported 
considerable quantities for the same destinations, which made their 
trade quite brisk. Cleveland sent 12,683 tons of pig iron to 
Germany against 5245 tons in January last year, and in no month 
for more than three years has so large a tonnage been sent to 
Belgium. The exports for February promise to be considerably 
better than those of the past month, for up to 7th they had reached 
25,200 tons, as compared with 12,394 tons in January, 1906 ; 10,374 
in February, 1905 ; and 14,745 tons in February, 1904, all to 7th. 
Unfortunately the improved shipments do not tend to strengthen 
the market. Increased exports of manufactured iron and steel are 
likewise reported, more especially to India, Japan, China, and 
South Africa, 


Stocks of Iron. 

The better exports have led to stocks of Cleveland iron 
in the public stores increasing at a reduced rate. At the end of 
January Connal’s held 731,858 tons, an increase of 24,516 tons 
during the month. But in the first six days of this month the 
stock only rose to 733,934 tons, the rate of increase thus being 
lower this month than has been known for over eighteen months, 
and it is expected that in the spring decreases will have to be 
reported in Connal’s stores. 


Manufactured Iron and Steel. 

Consumers have been expecting that iron and steel manu- 
facturers in the North of England would have followed other 
districts in advancing quotations, but they have not seen their way 
to do that, and their minimum prices are :—Steel ship plates, £7 ; 
iron ship plates, £7 5s.; steel ship angles, £6 12s. 6d.; iron ship 
angles, £7 5s.; steel joists, £6 7s. 6d.; steel sheets, £8 for singles ; 
steel ship r:vets, £7 17s, 6d.; steel bars, £7 ; and iron bars, £7 5s., 
all less 24 per cent. It is well known that manufacturers are 
getting considerably better prices than these, which are the — 
below which their syndicates do not allow them to go. eavy 
steel rails are raised in price, the minimum now being £6 5s. net 
f.o.b. Cast iron railway chairs are at £3 15s, net, and steel railway 
sleepers at £7 net. 


Shipbuilding. 

A lull in the demand for new shipping is again reported, 
but, as the builders are well off for work, this is not felt, and no 
one is anxiously looking for further contracts. Wages are going 
up all round, and dearer labour will have to be reckoned with, as 
well as dearer materials, so that the quotations for new steamers 
have to be further raised. The time for cheap vessels is now past, 
and shipowners hesitate to order more, as freights are not becom- 
ing so favourable as was looked fcr. There is a good deal of ship 
repairing going on. 


Wages of Engineers’ Labourers. 

The skilled men at the engineering works on the North- 
east Coast having had their wages increased, the wages of labourers 
employed thereat are being considered. In December last it was 
agreed that the labourers receiving 25s. and upwards per week 
should receive ls. per week advance, and men receiving between 
22s. and 25s. should have 6d., while 24 per cent. advance would be 
paid to men working on piece. The increase had to come into 
force with the first full payin February. The employers, however, 
refused to give any advance to men receiving less than 22s. per 
week. On Monday, at Newcastle, this last item was reconsidered 
on the application of the National Amalgamated Union of Labour, 
and ultimately the employers consented to give the men receiving 
less than 22s. per week an advance of 6d. per week, but they stated 
that men who did not receive the advance would have to make 
personal application by deputation to the managers of the 
respective firms. If 50 per cent. of the men employed in any one 
establishment did not receive the advance, then the matter would 
have to come before the Employers’ Association. 


Coal and Coke. 

The market has this week been influenced by the news 
from America as to the probability of a great strike of miners in 
Pennsylvania, which will lead to the stoppage of half a million 
men. The movement is not yet decided upon, and in any case the 
collieries would not cease work before April Ist. But consumers 
of fuel will start without delay to import coal and coke directly 
the stoppage is arranged. This, and the improving demand from 
the Continent, is strengthening the market, and good sales have 
been made for execution early in the forthcoming spring shipping 
season. Best gas coals are at 10s. per ton, f.o.b., and best steam 


rat 9s. 3d., while coking coal is dearer than either, the quotation 


being 10s. 6d. for best and 10s. for smalls. An improved situation 
‘s shown by the fact that the Durham Conciliation Board have 
arranged that miners in that county shall have 1} per cent. 
advance, the first advance that has been reported since 1900, but 
there have been plenty of reductions, seeing that whereas in 1900 
wages were 65 per cent. above the standard of 1879, they are now 
only 28? per cent. above. Medium furnace, coke is at 17s. 6d. per 
ton delivered at the Middlesbrough furnaces, and the weakness 
reported last week has passed away. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market has fluctuated considerably since last report. 
A large quantity of warrants changed hands at lower prices, and 
although values have reacted occasionally, the general tendency 
has been downward. There is an impression that the present 
state of the market is largely due to speculative causes, and this 
view seems to obtain support from the fact that some of the Scotch 
makers have been raising the prices of their special brands. There 
are no new features of interest in the advices either from America 
or the Continent. 


Large Business in Warrants. 

Large quantities of Cleveland warrants changed hands in 
the Glasgow pig iron market towards the end of last week, and 
there has again been very considerable sales this week. On some 
days the turnover has run up as far as 40,000 tons, and the general 
result has been a somewhat marked decline in prices. Business 
has been done in Cleveland warrants this week from 52s. 4d. to 
dls. iad. cash, at 51s. 11d. for delivery in fourteen days, and 
52s. 6d. to 51s. 10d. one month. Transactions have also taken 

lace from 52s. 6d. to 52s. 4d. for delivery in three months. Cum- 
rland hematite has been done at 68s. 6d. for delivery in six days, 
68s. 3d. cash, and 69s. 1}d. three months. Scotch warrants are 
quoted 57s. 9d. per ton, and foundry iron 51s. 6d., with only a 
small business doing. : 


Increase in Iron Production. 

Since last report one additional furnace has been lighted 
to produce hematite iron, and another has been placed on ordinary 
pig iron. There are now 49 furnaces making hematite, 38 ordittary 
and 6 basic iron, the total of 93 thus blowing in Scotland come 
paring with 91 last week and 79 at this time last years 


Scotch Hematite. 
There has been a considerable busiac:~ in Scotch hematite 
pig iron, but it is stated that the greater part of it has consisted 
in purchases of merchants to coyer sales made a considerable 
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time ago. It is confidently asserted on ’Change that very little 
hematite is being bought in connection with fresh work. It turns 
out that the price of 75s. steadily quoted for some weeks has been 
nominal. This is shown by the fact that, while quotations of 
manufactured steel have advanced, the raw material has been 
written down to the extent of ls. per ton. Merchants now quote 
for — hematite 74s., for delivery at the West of Scotland steel 
Works, 


Prices of Scotch Makers’ Iron. 

The Glengarnock Iron Company has this week advanced 
prices of its special brands 1s, per ton, and the rates generally 
are well maintained. G.M.B., No.1, is quoted at Glasgow 62s. 6d. ; 
No.3, 60s.; Carnbroe, No.1, 65s. 6d.; No. 3, 62s. 6d.; Clyde, No. 1, 
67s. 6d.; No. 3, 62s. 6d.; Calder, No. 1, 68s.; No. 3, 63s.; Gart- 
sherrie, No. 1, 68s. 64.; No. 3, 63s. 6d.; Summerlee and Langloan, 
Nos. 1, 70s.; Nos. 3, 65s.; Coltness, No. 1, 76s.; No. 3, 66s.; Glen- 
garnock at Ardrossan, No. 1, 69s.; No. 3, 63s.;: Eglinton at 
Ardrossan or Troon, No. 1, 63s. 6d.; No. 3, 61s.; Dalmellington at 
Ayr, No. 1, 65s.; No. 3, 60s.; Carron at Grangemouth, No. 1, 
69s. 6d.; No. 3, 64s. 6d.; Shotts at Leith, No. 1, 68s.; No. 3, 
63s. 6d. per ton. 


Shipments of Scotch Pig Iron. 


There has been a little more doing in the shipping depart- | 


ment of the pig iron trade, but there is still much room for improve- 
ment. -The shipments in the past week were 6316 tons, compared 
with 5735 in the corresponding week of last year. There was 
despatched to Australia, 905; Holland, 280; Canada, 250; 
Belgium, 90; China and Japan, 200; Spain and Portugal, 70 ; 
United States and Italy, 50 each ; Germany, 40; other countries, 


330 ; the coastwise shipments being 4045 tons, against 5755 inthe | 
| of manufacture. 
iron, Bessemer mixed numbers, 68s. 6d.; Middlesbrough, 51s. 94. ; | 


corresponding week of last year. 


Imports of Cleveland Iron. 

The arrivals of pig iron at Grangemouth from the Middles- 
brough district in the past week amounted to 9776 tons, showing 
an increase of 1851 over those of the corresponding week. The 
total arrivals since the beginning of the year are 42,391 tons, being 
5748 tons more than in the corresponding period of last year. 


Finished Iron and Steel. 


now quote angles, £7 ; 
plates, £7 17s. 6d.; and bars, £8 per ton, subject. to the usual 
5 per cent. discount. The makers of sheets have advanced their 
prices 2s. 6d. per ton. There is no lack of work at the iron and 
steel works, the makers of steel being specially busy. 


The Coal Trade. 

There is a moderate business doing in the shipping branch 
of the coal trade. The aggregate shipments from Scottish ports in 
the past week were 248,410 tons, compared with 257,504 in the 
preceding week, and 251,529 in the corresponding week of last 
year. These figures show a considerable decrease on the week, 


but it should be noted that the aggregate shipments since the | 


beginning of the year show an increase of fully 68,000 tons. Prices 
are steady. Main coal is quoted f.o.b. at Glasgow 8s., steam 9s., 
ell 8s. 9d. to 9s. 3d., and splint 9s. 6d. to 9s. 9d. 


State Railways will be supplied from Scotland. There is a 
moderate business in household coal for home use, and the 
demand for manufacturing purposes is well maintained, prices of 
all sorts being steady. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Bute Collieries. 

Sirk W. T. Lewis has given the necessary six months’ 
notice of the withdrawal of the Bute collieries from the Coal- 
owners’ Association. This notification has aroused considerable 
comment at the docks, Cardiff, and among coalowners, and there 
has been a good deal of speculation as to the cause. Itis generally 
understood to be “ dissatisfaction with the policy of the Concilia- 
tion Board.” 


State of the Coal Trade at Cardiff. 

The fact that some of the middlemen who held large 
stocks of steam coal had sold for 13s. 9d. gave rise to the belief a 
few days ago that prices were on the down grade. This is 
incorrect. On ’Change, Cardiff, Tuesday, it was stated that steam 
coal, as well as large Monmouthshire coal, remained firm. Pro- 
bably some qualities have been disposed of at 13s. 9d. The official 
quotations given are as follows :—Best large steam, 14s. to 14s. 3d.; 
best seconds, 13s. 6d. to 13s. 9d.; seconds, 12s. 6d. to 13s.; drys, 
12s. 6d. to 13s.; best small steam, 8s. 9d. to 9s.; best ordinaries, 
8s. 6d.; seconds, 8s. to 8s. 3d.; inferiors from 7s. 6d. Monmouth- 
shire semi-bituminous coal: Best large, 13s. to 13s. 3d.; best 
ordinaries, 12s. 6d. to 13s.; seconds, 12s. to 12s. 3d. House coal : 
Best, 16s. to 16s. 3d.; best ordinaries, 12s. 6d. to 15s.; seconds 
and other sorts, 10s. 6d. to 11s.; No. 3 Rhondda, s.; brush, 
lls. 9d. to 12s.; small, 10s.; No. 2 Rhondda, 11s. 6d. to 12s.; 
through, 9s. 3d. to 10s.; small, 7s. 6d. to 8s. 6d. Patent fuel, 
lds. 6d. to 15s. 6d. Coke, furnace, 17s. to 17s. 6d.; foundry, 19s. 
to 24s. Pitwood, 17s. 6d. to 17s. 9d. Knight Templar s,s. left 
this week for Colombo with 9000 tons coal. 


Swansea Coal Trade. 

Briskness characterised the coal trade of the port last 
week. About 55,000 tons were cleared, and nearly 10,000 tons 
patent fuel. Anthracite was not quite so firm in the early part of the 
week, but regained steadiness later. In the bituminous district 
coals of best quality were in little request, and coalowners are 
beginning to look despondently at the prospects of thre coal tax 
repeal. France continues a large buyer, and took last week fully 
half the coal exports, Holland, Italy, and Austria figuring well. 
Steam coals are firm ; also bituminous ; and the through qualities 
are in good demand ; best steam is quoted at 13s. to 14s.; No. 3 
Rhondda, 14s.; through, 10s. 6d.; patent fuel, 12s.; best anthra- 
cite commands 19s. to 19s. 6d.; second malting, 16s. to 17s.; big vein, 
13s. to 13s. 6d.; red vein, 9s. 6d. to 10s.; cobbles, 16s. 6d. to 
17s.; nuts, 17s. 9d. to 19s. 3d.; peas, 11s.; rubbly culm, 4s. 64d.; 
duff, 3s. 9d. 


| 

Port Talbot Trade. | 

Though the coal trade last week was not su animated as 

in the previous one, which was a record week, there was a fair 

degree of business done, and prospects are regarded as promising. 

Last week the coal export was close upon 25,000 tons; 1814 tons 

patent fuel ; and average totals of copper, tin-plate, &c. It will 

be some little time before any marked output takes place from the 
newly exploited coal area. 


Good Trading at Newport. | 
At the Chamber of Commerce last week interesting evi- | 
dence was afforded of a brisk condition of things at Newport, and 
had the two large collieries, Risca and Llanhilleth, only kept in 
line instead of carrying on a ruinous strike, a record condition 
would have been shown. This strike was the chief cause of a falling | 
off in coal exports to the extent of 250,000tons. The imports of 
iron and other ores during the year totalled 860,000 tons, or an 
increase of 133,000 over the previous year ; and the increase of iron 
and tin-plates amounted to 47,000 tons. Large despatches of sheet 


iron continue to be made to Bristol. 


| business have been somewhat affected by it. 


| billets 


| operation. 
| large: 134,295 boxes ; the make, too, was considerable, 77,773 boxes. 


| £10 5s. per ton; finished black plates, £10 5s. to £10 10s. 
| coal ternes C., 28 by 20 by 112, Siemens primes, 27s. to 27s. 6d. ; | 
| block tin, £166 5s. ; lead, £16 16s. 3d. ; copper, £77 5s. ; 
The steelmakers of Scotland have raised their prices 5s. | 50} per ounce; spelter, £26 15s. ; iron ore, 196. Od. to 20s, 3d. 
per ton, this being the first advance since November last. They | 
ship plates, £7 7s. 6d.; marine boiler | 


It is reported | 
that a considerable proportion of the coal contract for the Swedish | 


| against 800q. 
Also to Belgium last year’s sales in agricultural machines | 


This week 700 tons was the 
total of one despatch. No decision has been arrived at in respect 
of the strike in the district. The expected settlement has not been 
brought about, and alarmists predict that the soft coal question is 
not likely to be arranged. 


The Iron, Steel, and Tin-plate Trades. ° 

A report has gained currency that American agents will 
be busily engaged in the spring in Wales arranging for large 
imports into this country of pig iron. During the week this has 
been a topic on ’Change, Swansea, and prices of pig iron and 
Little came to Wales 
last week, 1480 tons to Swansea, and cargo to Newport being the 
chief, all from northern Wales, Harrington, &c. The Bessemer 
works remain rather quiet, and slack times are again recorded at 
Dowlais. -Short time is now of too frequent a recurrence. An 
order for South America is in hand for steel rails of the fine heavy 
character for which Dowlais is noteworthy, 100 lb. to the yard. 
Generally the iron and steel trades are in that lethargic state which 
prevails usually at this season of the year, and is more marked 
now, when Swansea tin-plate works are not so dependent for 
and bars. In the Swansea Valley the proposed 
10 per cent. advance in steel workers’ wages has been refused. 
All metal industries are active. Spelter works very busy, and 
increased make planned. I am informed that the steel producing 
industries are also in full operation, and a large and steady make 
is going on of steel bars. Make, states an authority, is fully up to 
the demand, which is large. All the tin-plate mills are in brisk 
Last. week the despatch, as anticipated, was very 


Present stocks are down to 168,821 boxes. The old complaint is 
continued, namely, that prices do not cover adequately the cost 
Latest quotations generally are as follows :—Pig 


Scotch, 57s. 9d.; Welsh hematite, 72s. 6d. ; Siemens steel bars, 
£5 7s. 6d.; Bessemer, £5 6s.; tin-plate, ordinary 
primes, 13s. 3d. to 13s. 6d.; Siemens, 13s. 6d. to 13s. 9d. ; 
coal C, 20 by 14, Siemens primes, l4s. 6d. to 17s. 6d. ; C. A. roof- 
ing sheets, 10 per ton; big sheets for galvanising, 6ft. by 3ft., 
Char- 


“7 Fo 


silver, 


Rumoured Railway Amalgamations. 

Every year a rumoured railway amalgamation is brought 
forward, and this year is no exception. It is now stated, on good 
authority, that a Bill will be brought forward in the next sessién, 
promoted by the Great Western Railway and the London and 
North-Western Railway, aspiring for powers for the two companies 
jointly to acquire the Rhymney Railway, but I think it will be 


| prudent to abstain from noting the proposed plans and route until 


something is more definitely known. All that can be stated here 
is that the proposal is speciously urged, as it would link the Taff 
Vale and Cardiff Dock, and the Barry. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


Animated Iron Business in Silesia. 
Boru for raw and for manufactured iron a most lively 

inquiry has been coming in during the week. Full employment is 
reported from all departments of the finished iron industry, orders 
increasing generally. 
shown increasing stiffness with regard to prices. 


| the scrap iron marketis firm ; as stocks are rather heavy just now, 


owing to some large sales of the Railway Administrations, there is 


not likely to be any upward change in quotations during the next | 
few weeks, but the dealers who are doing export business in — 
iron expect a rise in prices for spring, in consequence of the exceed- | 


ingly strong demand for pig iron. 


Raw Material in Rheinland-Westphalia. 


An exceedingly healthy tone characterises the Rhenish- 


Westphalian iron market, many works asking ten to twelve weeks 
for delivery. There is much life stirring in almost all trades, and 
raw material is getting scarcer than ever. 
works refuse to accept orders till the end of June, because they 
are even now hardly able to fulfil their engagements. 
ing of the Steel Convention, employment at the different mills and 
foundries was reported as very brisk. Deliveries of the Steel Con 
vention during the period from April to December last year con- 
sisted of 1,486,253 t. semi-tinished steel, against 1,218,986 t. in 


1904 ; railway material, 1,252,116 t., against 1,040,599 t. in 1904; | 


and sectional iron, 1,308,219 t., against 1,153,718t. in 1904. The 
business on foreign account was, and is still, exceptionally lively ; 
consumers, in many instances, try to cover their requirements for 
the last quarters of the year already, but producers, as a rule, are 
showing a good deal of reserve with regard to forward contracts. 
Demand and consumption for railway material are satisfactory ; 
foreign orders of some weight have been secured for rails and 
sleepers. 
Export of Machinery. 

During the year now past a specially strong improvement 
could be noticed in the German export of agricultural machines, 
Russia being the best custcmer, purchasing no less than 56,000q. 
in the first three quarters of the past year. The use of agricultural 


machines in Russia has greatly increased of late, especially among | 


the peasantry. A marked improvement can also be stated to have 
taken place in the export of flour-mill plant; Argentina, for 
instance, buying considerably more than previously. 
South America have also been, on the whole, very good purchasers. 
To Chili 2000 q. electric machines were exported from Germany, 
in the previous year; Mexico, 5000 q., against 
1900 q. 
have been heavier than before. 
Output of Pig Iron in the Saar District. 

The raw iron business in the Luxemburg-Lorraine districts 
on the Saar appears to be most satisfactory, and the production in 
December, 1905, shows an increase of 4-75 per cent. when compared 
to that of November of the same year. Total output of the Saar 


ironworks in 1905 was 4,335,007 t., against 4,020,646 t. in 1904. | 
This shows an increase of 310,361 t., or 7-81 per cent., against 1904. | 


Favourable Condition of the German Coal Trade. 

The sharp frosts of last week have caused demand and sale 
in house fuel on the Silesian market to increase. Engine coal has 
been just a trifle less animated. owing to the decreasing activity at 
the sugar mills. 
Rhenish-Westphalian coal market, and but for a continued and 
most disagreeable scarcity in wagons, the Rhenish-Westphalian 
coal trade would be more active than ever before. Especially at 


| the coal ports of the Essen district employment is uncommonly 

Total sales of the syndicate collieries in | 
| Head, Wrightson and Co., Limited; Cammell, Laird and Co., 
| Limited ; ‘electric car sheds, and the West Kilbride Station, 
| Glasgow and South-Western Railway, for glazing roofs on_their 


strong. Coke is scarce. 
1905 were 66,130,042 t., or 22 per cent. more than in 1904. 
The Austrian Iron Market. 


Pig iron is firm, and manufactured iron has met with 
satisfactory demand during the week. At the machine and loco- 


| motive factories a moderate activity is going on at present, but 


employment will improve; orders for fifteen locomotives, to be 


divided among the five principal shops, will, it is said, be given | 


out in a day or two. There is also talk of further orders for twenty 


Plates are very briskly called for and have | 
The tendency of | 


The majority of the | 


At a meet- | 


Central and | 


Very good accounts are received from the | 


locomotives that would be placed a few weeks later. Thus, a 
regular employment is secured to the shops till far into the third 
quarter. The Roumanian Railway Administration has invited 
tenders for the supply of locomotives, for which Austrian, German 
and Hungarian shops are sending in offers. Coal and coke sel} 
freely on the Austro-Hungarian market ; demand remains strong 
for engine and house coal, and a rise in output has been taken 
into consideration. A brisk trade is likewise done in Bohemian 
brown coal, and stocks are small, though output is heavier than at 
the same period last year. 


Austrian Foreign Trade in 1905. 

Import has been, on the whole, satisfactory, showing g 
rise for most articles. In million crowns the value of import for 
coal, coke, and peat was 105-4 (+ 1-9); pig iron and blooms, Xe, 
5-0 (+ 1-4); copper, raw, 39-2 (4- 5-1); machines and apparatuses, 
61-5 (+ 8-9). Export shows a decrease only for pig iron and 
blooms, 13-6 (— 0-2); machines and apparatuses, 22-4 (+ 1-9); 
coal, coke, and peat, 88-5 (+ 0:9). General import of the mining 
and iron industries rose from 79 million q. in 1904, on 83 million q, 
in 1905, value increasing from 218-9 million crowns, on 239.5 
million crowns ; export rose from 37-3 million q. in 1904, on 38.4 
million q. in 1905, value increasing from 1208-7 million crowns, on 
1274-3 million crowns. 


French Iron Market. 

A good trade is done in the various departments, and the 
tone is strong all round. An advance of If. and 1-50f. p.t. has 
been resolved upon for all sorts of iron, even plates are included, 
although the Plate Convention has been dissolved, and the 
tendency appeared just a trifle less firm in this branch of the iron 
trade. Now the forming of 1 Hoop Convention is contemplated, 
The export in rails and girders is very lively ; of the last-named 
article 6500t. have been exported in November, 1905, and in 
December of the same year /000t. were sold. The French coal 
| market maintains the former favourable condition. 





Bessemer | 
char- | 


The Belgian Iron Industry. 

For forward sales producers show much stiffness, while 
they are granting concessions where orders for immediate delivery 
| are concerned, which is the reverse of what is usually practised, 
and is caused, most likely, by the uncertainty which makers feel 
| with regard to the position of prices for raw material later on. 
| Quotations, on the whole, are inclined to move in a downward 
| direction, but this is regarded as only temporary. The reports 
; given of the Belgian coal market are of a far more satisfactory 
| nature, the tone being healthy and prices, generally, inclined to 
| rise. Though concessions have been granted here and there, the 

colliers’ demands for higher wages are still maintained, and strikes 
are reported from the coal districts of Charleroi and Mons. 


| PERSONAL AND BUSINESS ANNOUNCEMENTS. 








THE St. Helens Cable Company, Limited, of Warrington, notifies 
| us that with a view to concentrating its Scottish business it has 
| closed its offices at 93, Hope-street, Glasgow, and Telephone House, 
| Rose-street, Edinburgh, and has taken offices at 191, Howard- 
| street, Glasgow, from which place all its Scottish business will in 

future be transacted, The company also informs us that Messrs. 
| R. Dixon and Sons, who have for the past few years represented it 
in the Newcastle district, have now relinquished the agency, and 
the company has now opened fresh offices at 32, Clayton-street 
| West, Newcastle-on-Tyne, under the management of Mr. F. H. 

Morley, who has hitherto represented it in the Lancashire and 
Yorkshire districts. 

Messrs. RIpSDALK AND WELLS, late of 8, Bury-street, St. James’, 
London, $.W., inform us that owing to the pressure of work con- 
nected with his other business engagements, Mr. H. W. Ridsdale 
| has retired from partnership in the business of consulting naval 
| architects and marine engineers hitherto carried on by them under 
the style of Ridsdale and Wells, and that in future the business 
will be carried on under the style of Ridsdale, Wells and Kemp, at 
63, Queen Victoria-street, London, E.C., by Messrs. T. Henry 
| Wells and B, 8. Kemp, who have taken over the business of the 
| late firm of Ridsdale and Wells; and have removed their offices from 
| 8, Bury-street, St. James’, to the above address, where they will 
carry on the business of consulting naval architects and marine 
engineers, 


| 
| 
| 








BRITISH AND AMERICAN RatLway MetHopDs.—Presiding over a 
| large social gathering in aid of the Benevolent Fund of the Cale- 
| donian Railway, held in Edinburgh last week, Mr. Charles E. Price 
referred to the small amount of casualties, fatal or otherwise, to 
railway servants in this country as compared with America, To 
say that they had learned nothing from America would be untrue, 
but they had improved on American methods, particularly with 
reference to sleeping accommodation at night time. The per- 
manent ways in the States could not be compared with those here, 
and the engines on this side were much more sightly. For a time 
Japan got all her engines from this country, but tempted by 
cheapness, she gota supply from America. In working them, how- 
ever, they discovered the upkeep was so enormous that they had 
gone back to British engines, and had ordered fifty new powerful 
engines from Glasgow. 

Conrracts.—We are informed that the four 80ft. sprinklers and 
|; the automatic syphonic feed apparatus fixed by Messrs, George 
| Jennings, Limited, of Lambeth, at the Cole Hall sewage disposal 

works of the Yardley Rural District Council in September last 
| have worked without‘a hitch, and given entire satisfaction since 
| they were set to work.—-Lobnitz and Co., Limited, Renfrew, Scot- 
land, have received an order for their patented machinery for 
breaking rock under water, without explosives, fer the Harbour 
Board of East London, South Africa.—Messrs. Francis Morton and 
| Co., Limited, Hamilton Ironworks, Garston, Liverpool, have 
| secured the order for fifty-eight through bridges, 60ft. span, for 
| the Entre Rios Railway Company, Limited, to the requirements of 
| Messrs. Livesey, Son and Henderson, consulting engineers. 
Messrs. Helliwell and Co., Limited, of Brighouse, Yorkshire, and 
| 11, Victoria-street, Westminster, London, having completed the 
| glazing with their patented ‘‘ Perfection” system, without putty, 
| on the New Cross and Camberwell car sheds—131,000 superticial 
| feet—for the London County Council, have now received the con- 
| tract for the glazing to the new car sheds in Jews-row, Wands- 
worth. and the sub-stations at Streatham, Battersea, and Wands- 
worth.—We are informed that Messrs. Escher, Wyss and Co., of 
Zurich, have recently received orders for the construction of the 
turbines for a power plant at Novisauze, in Switzerland, where the 
net head is 580m., and the plant contains ten turbines, each of 2700 


| 
| 
| 
| 
| 


| horse-power ; for a power plant for Katsuragawa, in Japan, where 


the head is 100 m., and there are five turbines of 4500 horse- 


| power; and for a power plant for ‘‘ Isola,” in Lombardy, Italy, 


where the head is 350 m., and there are five turbines each of 2800 
horse-power ; these altogether making a total of 63,500 horse- 
power.—An order has been placed with the Brush Electrical Engi- 
neering Company, of Loughborough, for forty steel trailer coaches 
for the Metropolitan District Railway.— Messrs. Mellowes and Co., 
Limited, of Corporation-street, Sheffield,’ have recently been 
favoured with orders from Messrs. Stephenson and Co., Limited ; 


“‘ Eclipse ” patented system.—We understand that Messrs. W. A. 
Baker and Co., Limited, constructional engineers, Newport, have, 


| during the past month, secured some aie con orders for steel 


work for the new Admiralty torpedo depdt, gunnery school, and 
gymnasium, at Devenport, also for the new station at Pontypridd 


for the Taff Vale Railway Company. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics, 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The frat date given is the date of application ; the second date at the end of 
the abridgment ia the date of the advertisement of the acceptance of the complete 
ape fication. 

/ person may on any of the grounds mentioned in the Acts, within tio 
months of the dategiven at the end of the abridgment, give notice at the 
Pale nt-Opfice of opposition to the grant of a Patent. 








STEAM ENGINES AND BOILERS. 


6420. Mareh 27th, 1905.—IMeRoVEMENTS IN AND RELATING TO 
EMERGENCY Stop -VALVES FOR STEAM MOTORS AND THE 
LIKE, Stephen E. Alley and Daniel H. Simpson, Sentinel 
Works, Polmadie, Glasgow. 

This invention refers more especially to such steam valves as are 
employed for controlling the steam supply to the engines of motor 
carriages and wagons, and consists of the combination with a 
screw-down stop valve of ordinary construction of a pedal stop 
valve for instantly cutting off the steam supply, and at the same 
time opening communication between the steam supply pipe to 
the engine and the exhaust, thus allowing the steam contained in 
the steam pipe between the closed pedal valve and the engine to 
escape into the exhaust pipe, so that the actuation of the engine 
instantly ceases. There is one drawing. Steam from the boiler is 
led to the steam space within the casing 1 through a lateral 
branch 2, and from the casing to the engine or engines through 
another lateral branch 3 placed a short distance below the first- 
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mentioned branch, a short steam passage 4 within the casing con- 
necting them. An ordinary screw-down stop valve, the spindle 5 
of which fitted at top with handle 17, passes through a stuffing-box 
6, when screwed down to its seat on the upper part of the short 
steam passage 4, shuts off communication between the two lateral 
branches 2 and 3, and cuts off the supply of steam to the engine. In 


the lower part of the casing 1 a treadle valve 7 is fitted on the upper | 


end of a spindle 8 through a guide 9, and is raised when desired 
by a pedal lever 10 pivoted at the lower end of the casing, the 
short arm 11 of which lever 10 may be jointed or otherwise con- 
nected to the lower end of the valve spindle 8, or acts on it by the 
adjustable screwed pin 12. When the spindle 8 is raised by the 
action of the pedal lever 10, the valve 7 at its upper end presses 
on itsinverted seat on the lower end of the steam passage 4 
between the branches 2 and 3, and instantly closes communication 
between them in the same manner as the screw-down stop valve ; 
the latter may be remaining in the open position. This treadle 
valve 7 is a double valve, and the lower face normally rests on its 
seat 13, and closes communication between the steam space of the 
easing and a lateral branch 14 connecting to the atmosphere. 
Jan vary 10th, 1906. ° 
9352. May 3rd, 1905.—IMPROVEMENTS IN SLIDE-VALVES FOR 
STEAM Enarnes, George Shotton, 10, Victoria-place, Newport, 
Monmouth. 

By this invention the benefit of free passage for the flow of the 
steam with small travel of the valve can, in a simplified manner, be 
combined, with the advantage of equilibrium as regards lateral 
pressure, thus greatly reducing the power expended in operating 
the valve and the wear and tear of the excentrics and other parts 
of the valve-operating gear. There are nine figures. Fig. 1 is a 
vertical section, showing the invention applied to the piston type 
of valve, the section being taken through the centre lines of 
cylinder and valve. The steam is admitted to the central portion 
of the valve casing by a steam pipe a, leading from the boiler, and 
the steam is exhausted from each of the two ends /! (2 of the valve 
casing ; ¢l ¢2 are parts of a hard renewable liner, in which, for each 
end of the cylinder, two rings of apertures d! d? and d® d4 respec- 
tively are formed for the flow of the steam into and out of the 
cylinder e through the passages f! and f2. The valve is composed 
of a central body-piece g, to which the valve-rod /. is fitted, two 
sleeves 71 72, the external surfaces of which are tapered, two spring 
packing rings j! j2, the internal surfaces of which are tapered to fit 
the surfaces of 7} 72, and two end plates /1 £2, which serve the pur- 
pose of junk-rings, and retain the packing rings in place. All these 
¢ omponent parts are secured together by means of a collar h! on 
the valve-rod at one end of the valve and lock-nuts h? at the other 
end, Each end of thecentral body-piece g is formed with a number 
of radial webs m. By means of the radial webs, the interior space 
of the valve at each end is divided into a like number of sector- 
shaped chambers. Of these chambers, one-half are perpetually in 
communication with the central portion » of the valve, to which 
steam is admitted by the pipe a, such chambers being indicated 
by 21, and the other chambers, indicated by 6, are perpetually in 


| between the steam chambers x}, 

















communication with one or other of the exhaust spaces b! b? at the 
ends of the valve casing. The exhaust chambers / alternate 
The sleeves 7! (2 form the cir- 
cumferential boundary of all the chambers, and in the sleeves aper- 
tures o are formed in those portions which subtend the steam 
chambers x1, and apertures p in the portions which subtend the 
exhaust chambers }. In the spring packing rings 7! j? correspond- 
ing apertures o! and p! are formed to complete the communication 
with the steam passages f! f? when the valve has been moved into 
the position suitable for the flow of steam to, or the exit of 
steam from, the cylinder. The valve is shown in its central posi- 
tion, and the lap on the exhaust side is zero. If from this position 
the valve is moved in an upward direction, for instance, the first 
effect will be the opening of the entire ring of apertures d* to the 
exhaust space )?, and a portion of the ring of apertures d* to the 
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orifices p! and p, which lead to the exhaust chambers } and from 
thence to the exhaust space }?. Following on this, a further 
upward movement of the valve will cause the entire ring of aper- 
tures d? to become uncovered for the admission of steam from x, 
and also a portion of the ring of apertures d! will become available 
for the flow of steam through the orifices o and o! from the cham- 
bers x!, which are in communication with x. On the reversal of 
the stroke of the valve the ports d! d? will be closed, and the steam 
cut off from the upper end of the cylinder, after which compression 
will commence at the lower end of the cylinder by the closing of 
the ports d* d* from the exhaust when the valve has returned to its 
central position.—/January 10th, 1906. 


INTERNAL COMBUSTION ENGINES. 


17,309. August 26th, 1905.—IMPROVEMENTS IN CARBURETTERS 
FOR INTERNAL COMBUSTION ENGINES, Clement Stewart, 1008, 
Santee-street, Los Angeles, Cal., U.S.A. 

The main object of this invention is to provide a carburetter for 
internal combustion engines that will produce a mixture of sub- 
stantially uniform or constant quality of richness under different 
conditions of working—for example, at different speeds. There 
are nine figures. Fig. 7 is a sectional elevation of part of the new 
carburetter. 1 is the tubular body of the carburetter which has 

the float chamber formed on or connected to the side thereof. A 

chamber 3 may be connected to the member 1 and may serve as a 
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combined throttle valve and mixing chamber. 10 leads from the 
float chamber through the wall of the tubular member 1 into an 
annular chamber or recess 11 formed in the wall or in a flange 12 
on the inner side thereof, communication through duct 10 being 
controlled by a valve 13. The annular chamber or recess 11 com- 
municates with the interior of the tubular member 1 through a 
series of orifices 14 extending preferably upwardly and inwardly 
from the chamber. The orifices may be formed in a ring 15 
secured within the tubular member 1 and on the top of the flange 
12, being held in position, for example, by the screw-threaded lower 
end 3a of member 3 screwing into the member 1, and bearing down 
on the ring 15. The tubular member 1 is provided below the oil com- 
munication with a series of air inlets 16 inits wall, the communica- 








tion through these from the outer air to the interior of the tubular 
member 1 being controlled by a regulating sleeve and a sliding 
valve ring 18. The regulating sleeve slides within the tubular 
member 1 and has a series of ports 17a corresponding to the ports 
16 in the tubular member 1, and the valve ring 18 slides within the 
sleeve 17 and constricts or closes or opens communication through 
the ports. The regulating ring is movable or adjustable both 
circumferentially or rotatably and vertically or longitudinally of 
the tubular member 1. The sliding valve-ring 18 is carried by a 
spider or valve-member attached to a stem or rod 24 which extends 
vertically and axially of the tubular member 1, and is slidably 
supported by arms 25 extending inwardly from the flange 12. A 
valve carrier is provided with a piston 26 at its lower end of a 
diameter approaching that of the tubular member 1, so that the 
piston will work up and down within the tubular member, prefer- 
ably without touching, but so close thereto as to retard or restrict 
the passage of air from one side to the other. A deflector-plate 27 
is provided at the upper end of the valve stem 24 of a diameter 
approximating that of the opening formed by the upper end of the 
ring 15. Ring 15 has an annular recess 15a and the portion of the 
ring above the recess is tapered in a concavely curved form, so 
as to produce an annular knife-edge or lip 15), and the deflector- 
plate 27, when in its lowest position, will nearly touch this annular 
edge. When the engine is at rest the valve device 24, 27 will be 
in lowest position, with the piston .26_resting on the bottom plate, 
and so close to it that only a small quantity of air can pass without 
lifting the deflector. As the engine begins to draw in air it will 
create a condition of suction within the chamber 3, and the pressure 
of the air on the lower face of the deflector 27 will raise the 
deflector and valve device 27, 24. When the oil or spirit has been 
drawn from the orifices 14 by the suction effect of the partial 
vacuum within the chamber 1, it will spread over the surface of the 
recess 15a, and will, sooner or later, be caught by the ascending 
current of air passing up within the flange 12, and wil! be carried 
over the annular lip 15 and between this lip and the deflector <7. 
—January 10th, 1906. 


LOCOMOTIVES. 


26,870. December 9th, 1904. —AN IMPROVED VARIABLE BLast- 
PIPE ARRANGEMENT FOR LOcOMOeTIVE ENGINES, Robert H. 
Whitelegg, Stuart House, Upton-lane, Forest Gate, Essex. 

Formerly, in the application and use of means for regulating 
the area of the blast-pipe nozzle in locomotive engines, the 

drawing of cinders through the tubes has been the cause of a 

waste of fuel, and of undue emission of cinders or sparks 

through the chimney, besides the formation of irregular back 
pressure in the cylinders. In this invention the regulation of 
the blast is rendered automatic by connecting the blast-regulator 

mechanism with the valve gear. There are four figures. Fig. 1 

is a part sectional elevation; « is the ordinary link-motion 

reversing lever, ) the sector in which it works, and ¢ the revers- 

ing shaft. Upon the latter is fixed a lever g which by a rod h 

is connected to a downward bend i of a horizontally guided rod, 

the other end of which is connected to one arm j of a bell 
crank lever, the other arm & of which is connected to the lower 
end of the stem / of the regulating cone m in the upper or 
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Fig. 1. 


nozzle part x of the breeches pipe. When the reversing lever a 
is thrown into full gear, or the extreme position shown in dotted 
lines, the parts connected --thereto . will -assume the dotted 
position, and the area for the blast will be greatest. When the 
reversing lever is in the middle position, as shown in full lines, 
the area for the blast will be least. -Thus, at starting, full gear 
is given a greatly increased opening for exhaust and blast, and 
back pressure is reduced, while preventing or greatly reducing 
the emission of sparks, and saving fuel. By this automatic 
arrangement it is possible to keep an almost even degree of. vacuum 
in the smoke-box. With this arrangement of parts is combined 
a louvre device consisting of a rigid connection p from the stem / 
to two rods g jointed to a number of louvre plates s pivoted in 
bars or brackets « on the tube plate or other inside part of the 
smoke-box. The louvre plates, when the reversing lever is in the 
extreme position shown, will direct the gases and sparks in a 
slightly downward direction in the smoke-box, while the louvre 
plates with the reversing lever in the middle position are hori- 
zontal or slightly raised.. The cleaning of the tubes is not hindered 
by the louvre plates.—January 17th, 1906. 


SEA DEFENCES. 


8104. April 15th, 1905.—IMPROVEMENTS IN THE; CONSTRUCTION 
OF SEA-WALLS, BREAKWATERS, AND THE LIKE, Luther P. 
Friestedt, 143, Dearborn-street, Chicago, U.S.A. 

This invention relates to improvements in the construction of 
sea-walls, breakwaters, docks, and all submarine work of a similar 
character for the protection of shore lines, and has for its object to 
providea solid wall or a facing or front for such walls that will 
successfully resist the heavy shocks of the waves and floating 
objects, and prevent disintegration and consequent injury to the 
bracing and backing supporting the wall front. In the protection 
of shore lines, sea-walls that are constructed of masonry soon 
disintegrate and crumble away from the combined action of the 
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Fig.3. 


waves and atmospheric changes. The wall is of a more permanent 
character, and may be readily and conveniently placed in position 
without the necessity of using any temporary work such as coffer- 
dams, caissons, or shields. - There are three figures. Fig. 3 is a 
plan section of a metal wall or facing. The wall front facing con- 
sists of sheet piling sections B, composed of metal beams or plates 
either of a standard type or of a special roll as the character of the 
work may require. The form of beam used in this kind of work is 
of the channel type. These beams are set in the alternating 
position shown, so that the flanged edges a of one section point in 
the opposite direction from that of the next joining section, and 
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interlock as they are assembled in the peepee of driving into 
place, and form a continuous unbroken wall of a single thickness at 
all points. Each alternate beam section is provided with com- 
panion Z-irons C rigidly secured thereto, The free flanges 4 of the 

-irons overlap the corner flanged edges of the next joining sections 
on each side, and prevent lateral displacement as they are assembled 
and driven. In the construction of a sea-wall or front, the piling 
sections are assembled and driven down into the earth to hed vee 
or solid foundation. In the operation of driving the sections 
telescope together endwise, the space between the adjacent 
surfaces of the flanged edges and Z-irons providing a guide groove 
5 longitudinally for that purpose. The Z-irons are secured to the 
beams by rivets 6, and extend the whole length of the beams. The 
top ends of the piling sections will terminate at a proper height 
above the normal water line, to break the full force of the waves 
and protect the backing or filling, and the masonry of the sloping 
beach wall, when a sloping wall finish is a part of the construction. 
The crest of the wall front may be surmounted with an angle 
coping in adding an ornamental finish. The backing or filling may 
consist of any material suitable for the purpose, but should be of a 
substantial, durable character in keeping with the steel wall front. 
—January 10th, 1906. 


ELECTRIC MACHINERY. 


4967. March 9th, 1905.—IMPROVEMENTS IN CONNECTION WITH 
THE BRAKING ARRANGEMENTS OF ELecTRIC Motors, William 
H. Scott, Gothic Works, Norwich. 

This invention relates to electric motors of the kind in which the 
lines of force in the magnetic circuit of the motor are utilised for 
giving the force necessary for holding off the brake of the motor 
when the current is on the motor. There are three figures. Fig. 1 
is a side elevation. The yoke or magnetic frame A and pole 
pieces are cast together, there being between the yoke or frame 
and the pole pieces B. which are utilised to hold off the brake, 
openings g which leave sufficient magnetic metal to hold the pole 
pieces and yoke or magnetic frame together. A hole is drilled 
through the metal that is left between two of the openings g, and 
practically all of the metal is removed. There is a practically 
continuous absence of magnetic metal between the magnetic 
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Fig. 1. 


metal of the yoke or magnetic frame A and the magnetic metal of 
the pole pieces B concerned. The dotted circles at E indicate 
where the magnetic metal is removed anc non-magnetic metal 
inserted. The brake mechanism is shown as consisting of levers I 
centred at H, one énd of each lever carrying the magnetic metal F 
and the other end being connected by screws and nuts £ to the 
part carrying the brake blocks for bearing on the brake wheel 
under the action of the springs L, connected- by hooks / to the 
parts carrying thé. brake blocks, as shown. In the yoke or mag- 
netic frame A of ‘the motor is a large opening at the places where 
the pole pieces B, which are used to hold off the brake, are 
situated, the openings being of such size that they each leave the 
required gap free of magnetic metal between the yoke or magnetic 
frame A and the pole‘pieces B concerned. The~pole pieces B are 
fixed to or formed in one with.-the magnetic plates F connected 
with the brake-operating arrangements. After machining the 
plates F and the parts of the yoke or magnetic frame A which 
come opposite the plates, the plates F are secured to the body of 
the motor, and the pole pieces are bored as usual to suit the arma- 
ture of the motor.—January 10th, 1906 


MISCELLANEOUS. 


2684. February 9th, 1905.—IMPROVEMENTS IN AND IN APPARATUS 
FOR LIME BURNING AND THE RECOVERY OF POWER GAS AS A 
By-propwct, the Power Gas Syndicate, Limited, 10, Walbrook, 
London, E.C., and Herbert S. Stoneham, 70, Cornhill, London, 


It is well known that in burning chalk, limestone, or other 
calcium carbonate to form quicklime, considerable volumes of car- 
bon dioxide are liberated, and that it has been proposed to convert 
such carbon dioxide into carbon monoxide. This invention consists 
of an apparatus in which the carbon dioxide undergoes reduction 
to carbon monoxide concurrently with the process of lime burning, 
the gaseous products of the process then forming a valuable power 
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ga; usable either for direct firing or fur the production of power 
by means of the gas engine. The apparatus comprises three 
chambers, in the first of which a bed of carbonaceous fuel—such as 
anthracite or coke—is raised to incandescence by an air blast, or 
steam and air blast. There are four figures. “Fig. 1 is a vertical 
section. The kiln B is charged with limestone, chalk or equivalent 
material, and the chambers A and C with carbonaceous fuel, The 
latter is brought to incandescence, a blast of air or of steam and 
air being introduced in proper quantity at a1, }}, and cl respectively, 
while the supplies of fuel and calcium carbonate are continuously 
maintained. Thegas formed in the producer A is burned in the 
kiln B, the heat thus generated causing the liberation of carbon 
dioxide and the consequent reduction of the calcium carbonate to 
quicklime, which falls from the boshes } into the space J, wherein 
it rests upon the counterbalanced valve Jj. Ona sufficient quantity 
of quicklime accumulating, the valve ; is opened automatically by 
the pressure upon it, whereupon the lime escapes and may be 





collected, the valve j being immediately closed by the action of the 
counterweight. The carbon dioxide liberated in the kiln and the 
products of combustion from the producer A collect in the space h 
beneath the boshes 6 and pass thence by way of the passage / into 
the space C! beneath the grate of the reducer C. As the gases 
ascend through the mass of incandescent fuel in C, the carbon 
dioxide is reduced to carbon monoxide, forming with the residual 
nitrogen of the air and with hydrogen resulting from the decom- 
position of steam a power gas which escapes by way of the main 
M, and which may be used either for direct firing or for the pro- 
duction of power by means of the gas engine, the process being 
continuous so long as the materials are fed to the respective 
chambers of the apparatus. The main M may be provided with 
suction apparatus to draw the gas produeed in chamber A through 
the contents in the kiln B.—Junuary 10th, 1906. 


4011. February 27th, 1905.—IMPROVEMENTS IN AND RELATING TO 
APPLIANCES FOR ELEVATING AND DISCHARGING OR CONVEYING 
GRAIN AND THE LIKE, Jobn Haviland, 2, St. Giles’-square, 
Northampton ; Frederick H. Haviland, St. Peter’s-chambers, 
Bournemouth; and John Farmer, 256, Nithsdale-road, 
Dumbreck, Glasgow. 

These improvements particularly relate to the flexible piping 
and to the inlet grain suction nozzles fixed to this flexible piping 
of pneumatie elevator. There are eighteen figures. Fig. 1 is a 
sectional elevation of the suction nozzle, with grain entrance at 
bottom and sides. The nozzle is formed with two or more lateral 
openings )D through the outer annular sleeve B within‘a short dis- 
tanee—say an inch or two—of the bottom, and about 12in, long, 
though this may be varied, the spaces between the sleeve B and 
the inner pipe A being closed all round the rectangular or other 
shaped openings by plates E,so as to cause any communication 
through these openings ) for the grain to be from the outside of 
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Fig.! 


the sleeve, and not from the air space inside the sleeve. Round 
the outside of the annular sleeve B, with its lateral openings D 
communicating with the inner pipe A, is an outer sliding case F, 
made as close a fit as practicable to allow of an easy up-and-down 
motion, so that the openings D may be closed entirely, or left 
open to their full extent, or to any intermediate position. On 
these nozzles an adjustable plate G is fitted round the inner pipe A 
or nozzle at the top of sleeve B, to be moved up or down as 
required to regulate the amount of air passing down the sleeve 
and up through the inner pipe A. To start operating this nozzle, 
the outer sliding case F should be lowered to the bottom, so as to 
close the openings D, thus making the nozzle in its action, and 
while in this condition, the same as the common nozzle described, 
in which all the grain is induced from the under side. For maize 
and such like grain this style of nozzle does fairly well ; but if the 
nozzle be placed particularly amongst light and sluggish oats, 
cotton seed, and such like, the sliding case F should be drawn up, 
exposing the openings D leading into the inner pipe A, through 
which the grain will enter and be carried away with the air current, 
along with what is lifted by induction from the bottom of the 
nozzle,—January 10th, 1906, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 


809,277. Turpine, J. H. Barker, Newcastle-upon-Tyne, England 
assignor to C. A. Parsons, Newcastle-upon-Tyne, England.— 
Filed September 26th, 1905. 

We reproduce all the three claims of this specification :—(1) A 
bladed turbine drum comprising in combination a plurality of 
rings, blades carried by said rings so that the blades project from 
the lateral face of said rings, the rings being associated so that the 
blades projecting from adjacent faces of the rings come into align- 
ment, substantially as described. (2) A bladed turbine drum 
having a plurality of rings, blades carried by the rings and spaced 
at double the circumferential pitch required, the blades being 
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arranged to project laterally from the rings for one-half the width 
of the blades, and the rings being associated so that the blades 
projecting from contiguous faces of the rings fall into alignment, 
substantially as described. (3) The combination of a ring a having 
the alternate blades of a row formed thereon so as to project 
laterally for one-half the width of the blade, an adjacent ring 
similarly carrying the remainder of the blades which form the 
complete row, bolts c binding a plurality of such associated blade- 
carrying rings, substantially as described. 


809,291. ART OF MANUFACTURING IRON OR STEEL, E. Fleischer, 
Dresden, Streklen, Germany, assignor to J. k. Goldschmid, 
Frankfort-on-the-Main, Germany.—Filed July 26th, 1904. 

This is a patent for producing iron or steel directly from the 





ore at one operation, The process consists in subjecting the 
charge to a continuous transversely rolling and a continuous 
forwardly progressing motion, and simultaneously acting upon the 


charge at the initial stage of its forward travel by a strongly 
reducing flame, and at the terminal stage of its travel to a sub- 
stantially neutral melting flame. There are five claims. 


809,350. COAL-MINING MACHINE, C. Wissemann, Gelsenkirchen, 
Germany.— Filed December 15th, 1902. 

This is a curious machine, the idea being to drill holes in the 

coal and split it down by rocking levers worked by an electric 


motor. These rocking levers or splitting bars are semi-cireular in 
cross section, so that the drill bar finds room in the concavity. 
The splitting bars are worked by cams driven by endless screws as 
shown. There are eight claims. 


809,513. FoLLower Rest ror Latues, W. Lodge and N. D, Chevd, 
Cincinnati, Okio, assignors to the Lodge and Shipley Machine 
Tool Company, Cincinnati, Ohio, a corporation, — Filed 
June 26th, 1905, 

The second of the two claims, taken with the drawing, will make 
the nature of the invention intelligible. A carriage attachment 





consisting of a stock formed with a curved way, segments 
adjustably clamped in said way, the front ends of said segments 
being provided with anti-friction bearings constituting jaws 
ada ted to form a lateral bearing engagement with the periphery 
of the work in the rear of the tool, substantially as described, 


809,560. CoMBINED SPARKER AND GOVERNOR FOR GAS ENGINES, 
D. F. Graham and F. A. Fox, Stamford, Conn., assignors, by 
mesne assignments, to the Eisenhuth Horseless Vehicle Company, 
Middleton, Conn., a corporation of Maine.—Filed March 11th, 
1903. 

This invention consists in the combination of a centrifugal 
governor with a sleeve and cams in such a way that the production 
of sparks depends on the position of the governor balls. The last 
of the five claims runs as follows:—A combined sparker and 
governor for explosive engines, comprising a revoluble cam shaft, a 
spirally grooved sleeve mounted on said shaft, a cam surrounding 


809, 560,] 





said sleeve and provided with pins entering the grooves of the 
sleeve, and also provided with diametrically opposite cam surfaces, 
a contact spring on each side of said cam, rollers carried by said 
springs, contacts for the free ends of said springs, and a movable 
governor head connected to said cam by a threaded connection 
screwed partially home, whereby said cam will be advanced and 
rotated to spread said springs apart and against their contacts. 


809,988. INDICATING THE TRAJECTORY OF ProgectiILEs, J. 2. 
Semple, Sewickley, Pa.—Filed June 22nd, 1905. 
A dummy shell is filled with a material which will issue «s 





smoke or spray, and so shcw the line of flight of the projectile. 
There are five claims, 








Tue Oshogho railway extension in the hinterland cf 
Lazos is being rapidly constructed, and it is expected that a large 
setion will soon be opened for traffic, 
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CONCRETE BUILDINGS IN THE UNITED 
STAT 


No. IL.* 


BesipEs the entirely monolithic class of structures, 
there are many combinations of concrete, steel, and 
prick. As an example, there is the Arithmometer Com- 

ny’s building, with iron columns and roof framing, 
prick walls, and concrete girders and floors, reinforced by 
steel bars. The girders are solid, but the floors have rows 
of rectangular hollow tiles 4in. apart, Between these are 
laid the steel reinforcing bars of the Kahn pattern— 
having vertical diagonal projections—and the concrete is 
then filled in between and over the tiles and steel bars. 
The floors are about 10in. deep, calculated for 100 lb. per 
square foot, with a factor of safety of four. The roof is 
of similar construction, din. thick.’ The Visintini system 
—invented by M. Visintini, of Switzerland—has been 
used in the construction of a large factory for textile 
machinery at Reading, U.S.A. Here the concrete columns 
have brackets, upon which are set Warren trussed girders 
of armoured concrete. These girders in turn support 
Jongitudinal rows of similar girders placed close together, 
and forming the floor. The main girders are of 25ft. 
span, 15in. wide and 243in. deep; they are 12ft. 6in. apart 
between centres. The floor girders are 12ft. long, 6in. 
deep, and Tin. to 12in. wide. The main and floor girders 
are made separately, and transported and set in place in 
the same way as the members of a steel-frame building. 
A somewhat similar plan has been employed for the 
building of a printing company in Philadelphia, the solid 
concrete-steel girders being cast separately and then set 
in place when hard. 

Two examples of warehouse construction may be 
mentioned. One of these is of monolithic concrete on 
the Mensch system, with roof girders of 100ft. clear span, 
while at each side is a 16ft. gallery, supported by 
suspension rods from these girders. The girders are 
6ft. Gin. deep at the middle, and 3ft. 6in. at the ends, with 
a width of 14in. ; they are 16ft. 6in. apart, and carry a 4in. 
roof, stiffened by five ribs between the girders, 6in. by 
llin. Rails for light travelling hoists are attached to the 
girders. Each girder is reinforced by ten lin. steel rods 
in the bottom, three rods in the top, and stirrups of lin. 
rods from 8in. to 24in. apart. The concrete for the lower 
part of the girder is composed of 1 part of Portland 
cement, 1} parts sand, and 3 parts crushed granite; for 
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Fig. 12—-STEEL REINFORCEMENTS 


the upper part, the ribs and roof, the proportions are 
1 cement, 2 sand, and 4 granite. A large warehouse at 
Chicago has a steel frame, with brick walls and concrete 
floors. The floor panels are 15ft. square, formed of rolled 
steel joists, the joists in one direction being 18in. deep 
and the others 8in. deep. The floors are $in. thick, 
reinforced by steel bars, the concrete being composed of 
1 part Portland cement, 24 parts sand, and 4} parts 
limestone. They were designed for a working load of 
800 lb. per square foot, with a factor of safety of 4. A 
test load of pig iron on one panel, giving 1200 1b. per 
square foot, gave a deflection of only }in., half of this 
being in the floor and half in the steel joists. 

The systems of steel reinforcement are very varied. 
Some engineers prefer to use plain round or square bars. 
Others use different styles of patented bars designed to 
give a mechanical hold upon the concrete; or they use 
different patented arrangements of bars for the girders 
and beams. Sheets of expanded metal or of wire-cloth 
netting are used in other cases. Fig. 12 shows some of 
the styles of bars used, and the Kahn bar is intended to 
give a truss action when embedded in concrete; the bar 
is flat, sheared or split along the sides, and having the 
loosened ponies bent up at an angle. 

The following specifications for reinforced concrete 
construction are condensed from the specifications for a 
large railway goods station. 

_ The reinforced concrete structural work will include the founda- 
tions, retaining walls, girders, columns, floors, stairs, and exterior 
walls. 1t may be constructed with any system of steel reinforce- 
ment, subject to approval, but no system will be approved that 
does not make provision for the shear as well as bending in beams 
and girders, &c. The steel must be so shaped as to prevent slip- 
ping in the concrete; plain bars will not be permitted. The 
concrete will be figured at 500 lb. per square inch for compression, 
50 lb, for shear, and 50 Ib. for adhesion to the steel ; it will not be 
figured for any tensile stress. The steel will be figured at 16,000 Ib. 
per square inch for tension. Columns will be figured for compres- 
son on the basis of the concrete area only, the steel being figured 
only in tension, and for the excentric stresses on columns due to 
girders, &e, 

The steel must be made by the open-hearth sprocess—ultimate 
strength 60,000 Ib. to 70,000 lb. per square inch > elastic limit not 
less than 35,000 Ib. It must not contain more than 0-05 per cent. 
of phosphorusor sulphur. Before being embedded in the concrete, 
the steel must be thoroughly cleaned of all oil, dirt, grease, or 
other matter that may be detrimental to the adhesion of the con- 
crete to the steel. slight film of red rust will be permitted, 
but any bar on which rust scales have begun to form must be 





* No, I, appeared February 9th, 





thoroughly cleaned with wire brushes. None of the bars must be 
painted or oiled. 

The cement, sand, and stone—in proportions of 1 to 2 to 4— 
must be mixed by machine, no hand-mixed concrete being allowed, 
except for smafl quantities. The proportion of water shall be such 
as to make a smooth and stiff mortar. , All surfates that are to be 
plastered must be left rough enough to afford sufficient key for the 
mortar. Finished exposed faces of concrete must have the stone 
worked back from the face by shovels or other,mgans, so as to 
leave a uniform mortar face Such faces may afterwards be tooled 
or floated to secure a uniform colour and texture for the concrete. 
The stairs will have a finishing coat for the treads, risers, and 
facias, except that the main stairs will have slate finish. 

The contractor shall at his own expense employ the services of 
a competent engineer to prepare the structural details ; he shall at 
all times have a thoroughly competent and experienced foreman 
on the work ; and none but strictly first-class and trustworthy 
workmen shall be employed. 

The right is reserved to test any or all portions of the work by 
the imposition of a load double the amount specified for that floor. 





Fig. 13—WINGET CONCRETE BLOCK MACHINE 


Should any signs of incipient failure develop under this load the 
work must be rebuilt. These tests will be made by the contractor 
under the supervision of the engineer. The tests will be at the 
expense of the contractor if there are any signs of failure, as above 
noted. Otherwise, the contractor will be paid the actual expense 
for labour—but not materials—incurred in the tests. 

The other class of concrete building construction is 
that in which moulded blocks or bricks ‘of concrete are 
used. This includes not only the wall blocks, but also 
lintels, sills, pilasters, cornices and architectural decora- 
tive work. In addition to this there are machine moulded 
concrete fence posts, sewer blocks, sewer and drain pipe, 
electric conduits, kc. The buildings are mainly residences 
and business or shop buildings in small towns; churches, 
railway passenger and goods stations, railway engine 
houses, workmen’s cottages, factories, &c., have also been 
built of this material. Most of these buildings are of the 
smaller class. At the present time there is almost a 
“eraze” for concrete block buildings, and over one 
hundred makes of moulding machines are on the market. 
These are sold mainly to builders and contractors, and it 
is estimated that there are now about 4000 makers of 
concrete blocks. One unfortunate feature is that many 
of the users of these machines are quite ignorant of the 
manufacture and properties of concrete, and are, in 
consequence, turning out cheap blocks of very inferior 
quality. It is also probable that the “ jerry-builder” has 
grasped the opportunities offered by the concrete block 
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Fig. 14—WINGET CON2RETE CLOCK MACHINE 


machine to erect houses. which,are built simply to sell. 
Certain instances of this kindy hich have come to light 
have tended to throw discredit,on this system of con- 
struction. One good result has.been that the makers of 
the machines—seeing a possible injury to their trade and 
reputation—have formed an association, and appointed 
committees to investigate the proper materials and pro- 
portions for concrete blocks, and to act with the insurance 
and other engineers who are now investigating the 
strength and properties of various building materials. 
The blocks are usually hollow, forming single or double 
rows of air spaces in the walls. If well made they are 
practically waterproof. Some makers use a waterproof 
cement or a waterproofing sélution in the water with 
which the concrete is mixed. Others use the same 
materials only for the face of the block, while still others 
treat the face of the finished block or the finished build- 
ing with a waterproofing wash. It is not infrequently 
claimed that the expense of studding and lathing in 
buildings can be dispensed, the interior plaster finish being 


applied directly upon the face of the blocks. It is not 
safe to rely upon this, however, as in continued wet 
weather or in a heavy driving storm the damp may 
penetrate the blocks—as it does ordinary building 
bricks—sufficiently to injure the plaster and paper. The 
fireproof properties of concrete building blocks have not 
yet been definit®ly determined, and this particular feature 
is being investigated by engineers on behalf of the insur- 
ance companies. In some eases of actual fires the walls 
have successfully resisted hot fires from within and with- 
out, in conjunction with streams of water turned suddenly 
upon the hot walls. But in other cases the walls have 
been badly damaged by the blocks cracking or disintegrat- 
ing. It depends largely upon the quality of the blocks 
in each case; but at present this seems to be much 
more indefinite and variable than is the case with brick, 
and the insurance companies are, therefore, rather 
inclined to look askance at this style of construction. 
Various materials can be used for the concrete, 
with either the same mixture throughout or with a 
richer and denser mixture for the face. Mixtures of 
1 cement to 2 sand and 3 of }in. gravel, or 1 cement 
to 2 sand and 2 of jin. broken stone are used; but 
with good qualities of materials the stone or gravel 
proportion may be as high as 4 or 5. A mixture of 
cement and gravel alone is very extensively used. For 
very fine smooth work, a mixture recommended con- 
sists of 1 cement, 1 fine sand, 1 coarse sand, and 1 of }in. 
stone, the last being omitted in making décorative or 
ornamental work. The Portland cement for making 
building blocks should be ground extremely fine, and 
should contain not less than 50 per cent. or more than 
70 per cent. of Jime. The sand should preferably be 
sharp, and always washed clean. Hard limestone and 
sandstone may be used, but soft limestone makes a weak 
and unsatisfactory block. Colouring materials may be 
added, in which case the sand and stone should be well 
washed; but care must be taken, as many colouring 
matters affect the quality of the concrete. For a white 
stone, a mixture of 1 hydrated lime to 2 parts each of 
Portland cement, pulverised marble, fine silica sand 
and coarse silica sand may be used. For grey, add 2]b. 
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Fig. 13—TYPES OF CONCRETE BLOCKS 


of lampblack to each barrel of cement; but this reduces 
the crushing strength. For buff, 10 lb. to 15 1b. of yellow 
ochre to each barrel of cement; but ochre reduces the 
strength, and in large proportions may tend to cause 
disintegration. 

There has been a general tendency to use a rock-face 
or quarry-face block, to imitate stone; but as the blocks 
—even if made in two or three moulds—are all alike, or 
very nearly alike, the effect in the finished building is not 
pleasing. One maker dresses the face with a pneumatic 
chisel, but this is expensive and tedious, and, after all, 
produces very little improvement. A much better effect 
is obtained by an even face, panelled or flat, with straight 
vertical grooves resembling a tooled finish. Different 
sizes and forms of blocks can be made for belt courses, 
lintels, corners, water tables, &c., as desired by the archi- 
tect; columns, pilasters, capitals, cornices, friezes, and 
other decorative features can also be made. Most of 
these are made in the same machine by the use of 
special removable plates for the sides and face of the 
moulds. Special machines are made for long columns, 
caps over doorways, and long blocks for water tables, &c. 

The blocks may be divided into two principal classes :— 
First, “one-piece” blocks, whose thickness is equal to 
that of the wall; secondly, “two-piece” blocks, which 
are of T or channel shape in plan, and two or more 
rows of which form the thickness of the wall, so that 
there is a mortar joint in the middle of the wall. In 
regard to manufacture, there are, thirdly, “‘ wet process” 
blocks, for which the concrete is made very wet, and 
must be left about twenty-four hours to set, thus requiring 
a large number of moulds; fourthly, “dry-process” 
blocks, in which only enough water is used to form a 
concrete mixture, the block being removed at once from- 
the mould—or the mould from the block; the moulds 
must be of such construction as to release the blocks 
without jarring. These blocks must be left for six or 
eight days in a shaded and sheltered place to become 
cured or hardened, and must be frequently sprinkled or 
sprayed during that time to give sufficient water for 
crystallisation. Decorative blocks may be kept covered 
with damp sacking. The blocks should not be used for 
from ten to twenty days after being made. Again, there 
are, fifthly, hand rammed blocks, in which the concrete is 





packed in the moulds simply by hand rammers, or, in 
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some few cases, by pneumatic rammers; sixthly, pressed 
blocks, in which the conerete is compressed by hydraulic 
power or by levers operated by hand. As a rule, only 
hand ramming is employed. The machines are very 
much alike, and Figs. 13 and 14 represent the Winget 
machine with its mould open and closed. 

An account of some of the more prominent structures 
built of concrete blocks may be of interest to engineers. 
The power station of the hydro-electric plant for utilising 
the flow of water from the Chicago drainage canal has 
the walls built of the American hydraulic stone blocks ; 
these are of T-shape in plan, and four rows cf these form 
a 28in. wall with three rows of air spaces. At the 
pilasters the thickness is increased to 37in. For resi- 
dences, &c., two rows of blocks are generally used, 
forming a single line of air spaces. The power station is 
386ft. long, 64tt. wide, and 46ft. high, from the concrete 
foundation to the eaves of the roof. The machinery will 
have a generating capacity of about 30,000 horse-power. 
The Chicago Great Western Railway has a goods station 
and an engine-house built of Normandin hollow concrete 
blocks. The station is 170ft. long and 50ft. wide, two 
storeys high at one end. The blocks are rectangular, 
30in. long, 16in. wide, and Yin. high, with two rectangular 
hollows, and with a groove at each end to forma bond 
or key with the mortar joint. For the second storey the 
blocks are 12in. wide. The engine-house is segmental 
in plan, 80ft. wide, with fifteen radial lines of rails. * It 
is built of blocks 30in. long, 10in. wide, and Qin. high. 
The concrete is composed of cement and sand—1 to 4 
for the ordinary blocks, and 1 to 2 for the window sills 
and arches, water table, &c. A finer sand is also used 
for the 1 to 2 mixture. This will cost 14d. to 16d. per square 
foot of wall. The blocks were keptin the open air for 
ten days before being used, and were frequently sprinkled 
during that period. 

The Waterloo Threshing Machine Company has a 
factory building, 300ft. long and 100ft. wide, built of the 
N. F. Palmer hollow blocks, while the same make of 
blocks were used in a three-storey building for heavy 
manufacturing purposes for the Kemp Manufacturing 
Company. The National Electric Company has a three- 
storey office building, 200ft. by 663ft., built of Hydraulic 
Stone Company’s blocks, 2ft. long and lft. high, over 
70,000 blocks being used; the walls are 12in. thick and 
partitions 3}in. thick, and all the ornamental work is of 
the same material. In the testing machine these blocks 
showed a crushing strength of 2200 lb. to 2600 Ib. per 
square inch. Similar blocks were used for the Nebraska 
State Normal School, with 50,000 square feet of wall 
surface, and as it had been designed as a stone building, 
the blocks had to be made in lengths varying from 6in. 
to 5ft., and in a dozen widths ranging from 7}in. to 223in., 
in order to comply with the plans. The walls are 13in. 
thick, except 9in. for the third floors. Columns, pilasters, 
pediments, and other architectural features, as well as 
decorative details, were all made of concrete cast in 
moulds. Concrete block construction has also been 
adopted by the United States Government for barracks 
and hospitals, along the Panama Canal, and in the 
Philippine Islands; and also for the ice and refrigerating 
plant at Manila, P.I. 

Referring to some of the individual designs of blocks, 
attention is called to the examples shown in Fig.15. The 
“ American’ blocks—A—are of T shape, put together to 
make an ordinary wall with a single air space, or special 
walls with double or triple air spaces. They have been 
extensively used for buildings of all classes, including the 
power-station already mentioned. The Fisher blocks—B 
—are on the same principle, but have the special feature 
of being made in a 200-ton hydraulic press. There are 
eight blocks made at each stroke, and three moulding 
boxes—for eight blocks each—are required; while one is 
in the press, another is automatically delivering the 
blocks, and the third is being filled with concrete. Of the 
rectangular blocks, the Miracle—C—has as its distinguish- | 
ing feature the two rows of air spaces. The Normandin 
block—D—has been tested to 3430]b. to 4050 lb. per 
square inch crushing strength; it is made of Portland | 
cement, sand, and broken limestone, in proportions of 
1 to 2 to 4, and the concrete has shown a crushing 
strength of 10841b. per square inch at six days, 2040 lb. 
at twenty days, and 4256 |b. at eighty-five days. The | 
ordinary size is 8in. by 16in. by 8in., and one man can | 
make 100 a day. The use of this block for railway | 
buildings has been mentioned. The Dykema block—E— | 
is usually made by the wet process, with very plastic | 
concrete left in the iron moulds for twelve to twenty-four | 
hours. For a rock-face finish the face is covered to a | 
depth of 1}in. with tine stone, and then chiseled by hand | 
after the concrete has set. The Miles block—F—has onc | 
large hollow space. A Miles machine costing £60 | 
includes parts for making five widths, and eight lengths | 
in each of these widths, or forty sizes in all; also 
corner blocks for each of the five widths. Blocks for | 
water tables can be made 6in. to 12in. thick. The blocks | 
are 8in. by 10in. by 20in., made face downward with a 
mixture of 2 to 1 for the face, while the body is of | 
1 cement to 6 gravel, or 1 cement to 3 sand and 4 crushed | 
stone. The Underwood block—G—has tubular openings | 
so formed as to make a connecting network through | 
the wall. 

The Palmer block—H—has shown under test a crush- | 
ing strength of 1270 lb. per square inch, the. block | 
being Sin. by 16in. by 19in. About 140 of these can 
b2 made in a day at a cost of 9°4d. each, as follows :— 
£: ard. 

3.2 6 
1 010 
ae 


10 barrels of cement, at 6s. 3d... 
5 cubic yards of sand, at 4s, 2d. 
5 labourers, at 6s, 3d. ... . 


£514 7 


Total 


The Pettyjohn machine has the peculiarity that it is | 
moved from the block, the latter remaining undisturbed | 
for about twenty-four hours. It is a simple mould, the | 
blocks are cast face downward, and the bottom of the | 
mould, instead of being a cast-iron plate, is a concrete | 


The regular blocks are 7}in. by 20in. and Sin. wide ; 
The cost for 600 


slab. 
special blocks, 10in. by 32in. by 10in. 
blocks is about 3d. each, as follows : 


14 barrels of cement, at 6s. 3d. 

14 yards of sand and gravel, at 2s. ld. 
4 labourers (3 moulders, 1 mixer), at 6s, 

Water and sundries 


3a. 


Total 


GIRDER RENEWALS, N.W.R., INDIA. 
By G. H. List, late Engineer-in-Chief, N.W. Railway, India. 
No. II.* 


Tue Alexandra Bridge was the next to be taken in 
hand. It was originally of sixty-four spans of 130ft. 
girders, and crosses the Chenab River near Wazirabad, 
sixty-six miles north of Lahore, on the line to Peshawur. 
The last rivet was driven and the bridge opened by his 
Majesty King Edward VII., then Prince of Wales, during 
his memorable visit to India in 1875. The girders were 
designed for a metre gauge line, but afterwards the gauge 
was changed to the 5ft. 6in. standard, and the bridge was 
worked over by broad gauge trains under special restric- 
tions as to load and speed for nearly fifteen years without 
accident. 

Soon after completion a system of river training works 
was put in hand, and it was found possible to close four 
spans on the right or north bank. 
been successfully trained into a definite channel, and it 
was found possible to close thirty-two more spans of the 


remaining sixty, leaving twenty-eight spans as the ulti- | 
Of the closed spans, eighteen | 


mate length of the bridge. 
were on the north bank and fourteen on the south, or 
left bank of the river, this arrangement being due to the 


By 1890 the river had | 


—— a —_ 


The original cross girders were very weak, and were 
replaced by fish-bellied cross girders of standard strength 
for sanctioned axle loads, with a margin for future 
increase. The rails were carried in continuous trough 
girders, being spiked to wooden blocks each 4ft. long by 
12in. apart, for convenience of renewals. The crogg 
girders had cantilever extensions to carry a 4ft. wide foot. 
way on each side outside the main girders. The new 
cross girders were spaced half-way between the lower 
apices of the triangulations, but were not carried on the 
bottom booms. They were suspended directly under the 
upper apices of the triangulations by means of channel. 
iron saddles accurately adjusted and bedded on both 
girders and T-iron hangers passing between the main 
girders from these saddles to each side of the cross girders, 
and riveted to them. The cross girders were carefully 
adjusted to clear the lower boom when the bridge was un. 
loaded, but so as to allow it to take a fraction of the load 
when the cross girder deflected. The new cross girders were 
got into position first, then the old cross girders removed, 
and the roadway transferred to the new cross girders and 
completed with proper expansion rails over each roller 
bearing—alternate — pier. All this work was done by the 
aid of an ordinary 10-ton crane, between trains, and was 
of rather a delicate nature, as not only had the work to be 
left safe for trains, but owing to the different “ set” cach 
main girder had assumed under previous strains, the 
adjustments of saddles, T hangers, and new cross girders 
required much care. The roadway was stiffened and 
kept from swaying by the usual horizontal cross bracing, 
assisted by the longitudinal planking of the footways and 
a buckle plate deck riveted between the longitudinal rail 
carrier trough girders. Planked refuges were provided 
for permanent-way men, and inspection trollies at each 
pier in the open spaces between the girder ends. The 
whole of the special movable plant employed on this 
work comprised one pug engine, four platform wagons 











Fig. 10O-GENERAL VIEW OF 


fact that the last span closed on the north bank was, an 
odd span of 135ft., due to 'an error of measurement in the 
original pitching of the well foundations for the piers. 
The closed spans were filled in by a solid earthern 
embankment, and allowed to consolidate for two years before 
the girders were actually dealt with. The cross girders 
were then taken out, and the roadway transferred to the 
embankment, the main girders being traversed outwards 
about 2ft.—see Fig. 11. With thirty-two spans on hand, it 
was obvious that the simplest and most economical way 
to strengthen the remaining twenty-eight spans was to 
double the main girders, and as the piers had been built 


| long enough to permit this being done, no extra mason 


work was needed—see Fig. 12. 

The outside girders were got into position in a very 
simple way. On four platform bogie wagons two over- 
head gantries were built of 12in. by 12in. timbers, 
strengthened with iron straps made of old double-headed 
68lb. rails. Each gantry was provided with a pair of 
slings made of 68lb. double-headed rails—see Fig. 13. 


| Each girder weighed about 40 tons, so that each sling 


carried 20 tons, or less than 1} tons per square inch of 
section. The girders were lifted and slung, as shown in 
Fig. 11, run out on to the bridge, as shown in Fig. 13, and 
lowered into position, as shown in Fig. 14. The girders 
were taken on 20-ton hydraulic ship jacks’ resting on the 
piers, and when the slings were uncoupled and gantries 
removed, were lowered on to their final bearings. So 
simple was the whole operation that, although there was 
much interruption from traffic, and no night work was 
allowed, the whole twenty-eight spans were carried out 
and placed in position in five days, the minimum and 
maximum number of spans per day being four and sever 
respectively. Fig. 10 gives a general view of the gantries, 
and the small pug engine, metre gauge, converted to 
5ft. 6in., which was used to pull the girders out to site. 
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carrying the gantries, and one 10-ton traffic crane, and 
there was no fixed plant or false work of any kind. 
Riveting furnaces and tools, jacks and other small tools 
and plant were transferred from and to other works, and 
the rolling-stock reverted to its ordinary use when done 
with, the gantry timbers being converted to bridge 
timbers. , 

Mr. C.F. Sykes was the executive, or resident engineer 
in charge of this and all other girder renewal work, and 
under him one European’ inspector, all the other labour 
being Eurasian or native. No accidents occurred to men 
or material, and no delays to traffic, though at the time a 
heavy stone traffic was running over the bridge to the 
great canal weir at Khanki, on the same river. 

The bridges over Ravi and Jhelum rivers on the same 
line will next be dealt with. 








LEEDS UNIVERSITY ENGINEERING SocieTy.—At a recent meeting 
of this Society, Professor Charnock, in dealing with the subject 
of ‘‘Stability cf Tall Chimneys,” said it was one which invol\ ed 
many technical problems, Notwithstanding the serious damage 
which may occur through the collapse of a tall chimney, they aie 
still erected without regard to stability. Previous experience }s 
relied on rather than true mechanical principles. The Professor 
expressed himself in favour of a cylindrical form of chimney, and 
the use of brick in preference to stone, as the former can be curv d 
to the proper dine A rigid inspection should be exercis« d 
during erection, and for some time afterward. It should be secn 
that no material is under tension. The lecturer proceeded to show 
graphically the calculations he had made for a chimney now being 
built for the Bradford Corporation at Frizinghall. These incluccd 
graphic construction for finding radius of gyration, the distribu- 
tion of pressure with excentric loading, and the distribution cf 
pressure over any joint. In conclusion, he described a chimrey 
built of concrete and steel with satisfactory results. A large 

number of members joined in the discussion, and Profes:or 

Goodman welcomed such a scientific contribution to a subject on 
| which there is practically no literature, 
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By W. H. Eyermann. 212 8vo. pp., 


Die Dampfturbinen. 
Pub. : R. Oldenbourg, Munich. 


153 figures, 6 tables. 

1906. 

Wira the exception of Dr. Stodola’s third and enlarged 
1905 edition of his great work, this is the most complete 
and systematic treatise on steam turbines yet published. 
Although shorter and not so detailed as Stodola’s latest 
book, it is even superior to it in some respects. Although 
no complaint can justly be made of the former in this 
regard, Herr Eyermann is, in the style of his exposition, 
clearer, more concise, and shows greater ability to aim 
straight at the points of most practical importance and of 
most practical difficulty. In the illustrations of actual 
construction, although not so numerous, none of them 
are marred by: imperfect repreduction, or slurring over 
blurred details. Stodola’s latest work is richer in theoretic 
diagrams, illustrating most usefully the physical actions 
which arise in turbines; but Eyermann has several more 
modern diagrams, and many of great direct use to the 
practical designer of turbines. For some of these he is 
indebted to Prof. Mollier, who published valuable papers 
on turbines in 1904 in the Z. des Vereins D. Ingenieure. 
We would mention especially a fine large-scale duplicate 
diagram of certain of the most useful properties of half- 
wet steam and of superheated steam, in which the hori- 
zontal ordinate is entropy, and the vertical ordinate is 
“ total heat,” or what Germans call “ erzeugungswiirme.” 
Along with this goes another scaled diagram on stout 
tracing paper, co-ordinating heat energy transformed into 
kinetie energy and the resulting velocity. By properly 
laying the transparent diagram upon the other in the 
correet position according to the data of each special case, 
one can read off direct not only the change of velocity 
resulting from each given fall of pressure, but also all the 
important qualities of the steam at the end of such fall, 
and this whether the expansion be adiabatic or non- 
adiabatic in specified degree and manner. The pity 
of it is that these diagrams covering the superheated 
steam region are at present necessarily calculated 
out on the assumption of constant specific heat, which is 
known to be a deviation of at least 50 per cent. from 
physical truth. Thus, when superheated steam specific 
heat has been finally and authentically investigated, all 
such diagrams will require revision, and, as their pro- 
duction involves much labour in calculation, it is much to 
be regretted that our university laboratories have not yet 
furnished us with correct physical knowledge of these 
things, a knowledge which the National Physical Labora- 
tory is now endeavouring to provide. 

Herr Eyermann devotes just one and a-half pages out 
of a couple of humdred to “reaction” turbines, in. which 
is given the usual explanation of this action, and the 
usual theory of its efliciency, neither of which is 
applicable to any actually running turbines, so that we 
may assume that the reaction principle is of no im- 
portance as regards commercial machines. For “im- 

2 
pulse” turbines he gives the formula 4 (< _ = for the 
= z 
efficiency when the “relative” steam velocity is wholly 
reversed inside the wheel, and plots out this formula as a 
curve. This is excellent plain sailing, but as the only 
turbines in which such complete reversal has been 
attempted have been abandoned as non-commercial 


—owing to expense of construction—the efficiency with | 


the usual entrance and exit blade angles should be dealt 
with in an equally plain manner, instead of being ignored 
as outside the range of theory worth expounding. The 
point is an extremely important one, for the reason that 
reduction of angle, while it raises the efficiency, also 
increases the size per horse-power, and there is no more 
important technical problem than that of choice between 
increased efficiency and diminished size of machine. 

The author demonstrates very plainly that if it were 
not for friction and eddy losses, a much smaller number 
of velocity stages than of pressure stages yields the same 
dynamic efficiency, the main difficulty with multiple 
velocity stages being the great variation of the work 
done in the different wheels and the constructional diffi- 
culty of obtaining the proper peripheral speeds in these 
successive wheels. 

In dealing with the generation of velocity by fall of 
pressure, we find two extremely ingenious and simple 
diagrams whereby the weight flowing per second and 
per unit of cross-sectional area, and the velocity of flow, 
may be read off for any combination of initial and final 
pressures. The diagram is, unfortunately, not quite 
accurately drawn in some parts, and its use is restricted 
to adiabatic expansion from initially dry steam. Here 
the author makes the very interesting remark that there 
are two equal cross-sections per pound-second flow for 
two quite different stages in the pressure fall, and suggests 
that this is the reason of the curious waves of pressure 
found in some experiments with De Laval nozzles when 
the outflow pressure is smaller than that set up in the 
narrow neck of the nozzle. 

He also gives in diagram form some of Professor 
Guthermuth’s very interesting experiments showing how 
extremely important is the rounding of the entrance into 


a nozzle, as also its trumpet-shaped discharge end, these | 
| for any kind of gas, and enables the designer to approxi- 


being of maximum importance for small pressure falls. 


Herr Eyermann makes an heroic effort to investigate | 
| data and method for determining the stresses in the parts, 


the effect of the cross variation of pressure due to centri- 
fugal force in the flow through the turbine buckets, but 


he very frankly admits that his results are too roughly | 
His cal- | 
culation is based upon the assumption of a common axis | 
This may | 
come fairly near the truth with an incompressible fluid | 


approximate to be truly applicable to practice. 
or centre of curvature for all the stream lines. 


like water, but it is very far from agreement with what 
can be demonstrated to take place with a highly-com- 
pressible fluid like steam or gas. 
which the student gets some insight into the large 


deviations between physical facts and the assumptions so | 








Sections like this, in | 


> 
often needed to avoid impracticable difficulty in theory, 
are, perhaps, the most instructive in treatises of this sort. 

There is also discussed the effect of the inflow of the 
steam not being correctly tangential to the ontlow edge 
of the blades. The author resolves the initial velocity 
into a truly tangential and a normal component, saying 
that the former dlone is effective, and that the energy of 
the latter is wholly wasted in heat and eddies. He 
declares that the effect on the efficiency is small, even 
for a considerable angle of deviation, such as 15 deg. or 
20 deg., because the cosine of the angle is not very much 
less than unity, the tangential component being propor- 
tional to this cosine, which is only 3} per cent. under 
unity for 15 deg. We agree that the loss of etticiency is 
probably small, but this reasoning will hardly hold. In 
the first place, it is the kinetic energy and not the velocity 
that is to be considered, and the 15 deg. normal compo- 
nent corresponds to 7 and not 3} per cent. of the energy. 
Again, Herr Kyermann himself states that the normal 
component produces, by direct impact, its own due share 
of pressure on the moving blade, and, if this is so, it 
must surely do work on this blade, so that its energy 
cannot be wholly wasted in heat and eddies. The 
fact is that such want of initial tangentiality pro- 
bably produces little absolute shock; it produces a 
very complex change in the shapes of the stream 
lines, sharpening their curvature near the on-edge, 
and thus increasing the proportion of the whole 
driving force thrown upon this part of the blade. 
Doubtless, a measurable loss of total efficiency results, 
but it is not likely to be nearly so great as it would 
be under like conditions with water. If the deviation 
become so great that the steam ricochets from the 
front wall and then strikes the back wall, this must 
cause great loss of power. Herr Eyermann seems to 
think that the evil most to be feared is the steam 
striking the back wall at entrance into the bucket. This, 
of course, would be very bad for the efficiency; but, 
except in very careless designs, it will arise only when 
the wheel-speed is well above normal,in which case there 
may be some advantage in the braking effect which will 
tend to prevent racing. 

The important subject of “ partial "admission is noticed 
too briefly, nothing being said of the reasons why it is 
actually so common, except a suggestion that it often 
facilitates simple construction. 

The design and manufacture of bucket blades, espe- 





cially-in regard to their fastening in the disc periphery, | 


are well and fully discussed and illustrated ; and here we 
notice again an excellent diagram, from which can be 
read direct the centrifugal force exerted by rotating 
masses, 
rotating dises is fully and plainly stated with much help 
from diagrams, as is also that of high-speed shafts and 


place round the exact true centre of mass. Here we 


notice some unimportant inexactitude in the arithmetic | 


of the numerical examples. Balancing, the design of 
bearings, methods of taking end thrust, and packing by 
various means, are all dealt with in a very practical and 
useful way. The section devoted to governing is exten- 
sive and interesting. All the chief governing mechanisms 
in use are clearly illustrated, except the Parsons, which 


leakage. This isa new and unusual definition of indicateg 
horse-power, and, in any case, is not the horse-power 
shown by the indicator. Moreover, the author is not 
consistent, because later on—on page 8—he gives the 
usual formula for indicated horse-power, namely: 


LHP. —P.l.a.n 

83,000 
in which P is defined as the mean effective pressure in 
pounds per square inch for the working stroke, 
and » is the uumber of explosions per minute, 
so that in this formula the fluid losses and 
leakage are not taken into account. An extensive table 
is given to simplify the calculation of indicated horse. 
power, when the effective mean pressure and the other 
necessary particulars about the engine are known. A 
numerical example is given to illustrate the use of this 
table, and the horse-power, uncorrected for the piston 
rod, works out to 898°200638; the ccrrection for the 
piston-rod is given as 6°667472. It is impossible to 
conceive what object there can be in working out the 
arithmetical result to six places of decimals; the dimen. 
sions of the engine could not be measured to this degree 
of accuracy, and as regards the effective mean pressure 
in a gas engine, it is, as likely as not, to be 5 per cent. in 
error. In this connection we would point out that in 
this book the numerical calculations, which are numerous, 
are carried out to a misleading degree of accuracy; the 
above, however, is by far the most flagrant example. 

An important feature in the book is the establishment 
of a “standard reference diagram.” The author sees 
to think that this is new, but in principle the idea is the 
same as the standard air diagram proposed many years 
ago by Dugald Clerk, and recently adopted as the 
standard by the Institution of Civil Engineers on the 
recommendation of the Gas Engine Committee. The 
ideal cycle contemplated by Professor Lucke is the same 
as Dugald Clerk’s air standard, and he calls the ratio of 
the mean effective pressure of the actual engine to the mean 
effective pressure of the standard the “diagram factor,” 
a term which is in reality equivalent to the “ efficiency 
ratio” of the Steam Engine Committee and to the “ rela- 
tive efficiency” of the Gas Engine Committee, both of 
the Institution Civil Engineers. Diagram factors for a 
number of different types of gas engines using various 
kinds of fuel are given; most of them appear to us low. 
Several experiments by Dugald Clerk, Professor Burstall, 
Mr. Humphries, &e., are, however, cited, which show 
more usual values of the diagram factor; but the author 


| says “that these results of experts on engines, particu- 
| larly correct in adjustment, will run from 5 per cent. to 


The newer theory of the strength of high-speed | 


15 per cent. better than the diagram factor that it is wise 
to employ” when designing an engine. Some rather 


| forbidding-looking formule are given in Part I. for calcu- 


the devices adopted for allowing the rotation to take | lating the economy of the proposed -engine, as expressed 
|in British thermal units per hour per indicated horse- 


| power. 


latter is only represented by the modifications eiyployed | 


by Brown, Boveri and Co., and by the Westinghouse 
Company. 
is undoubtedly that of the A.E.G. of Berlin, and the tests 
show it to be very effectual. 


more than to keep the gear in good working trim for 
quick sensitive response to sudden demand for regulation. 
Following this comes a chapter of a dozen pages sum- 


marising what has so far been discovered concerning the | for! ; nes 5 e 18, 
| an interesting set of indicator diagrams, which illustrate, 


various losses in turbines; and the book finishes with 
thirty pages of general description of various turbine 
installations. 
tions of photographs and drawings that have been seen 
already elsewhere, but these are, of course, of great use to 
the student who cannot follow closely the journalistic 
technical literature of the day. | In this section, again, 
the absence of anything more than a paragraph notice of 
the Parsons turbine, illustrated by a long-distance 
exterior photograph, is very noticeable. For those who 
desire a full and easily intelligible, and yet not ponderous 
and exhausting, account of steam turbine practice, Herr 
Eyermann’s volume is exactly suited, and only in few 
respects could it be improved. 


Gas Engine Design. 
Mechanical Engineering Department, Columbia University, 
New York City. New York: D. Van Nostrand Company. 
London: Archibald Constable and Co., Limited. 1905. 
Price 12s. 6d. net. 

THE subjects dealt with in this work are only some of 

those that might be expected from the scope of its title; 

and the author states that the qualitative or inventive side 
of design is entirely omitted, familiarity with such being 
presupposed. The range covered by the book is given 
concisely in the preface as follows:—“ The work is divided 
into three parts; the first, treating of power, efficiency, 
and economy, gives the material necessary for deciding on 
the necessary piston displacement for any specified output 
mately predict economy. The second part contains the 
and the number and arrangement of cylinders necessary 
for balance or turning effort to meet the specifications. 

The last part is entirely concerned with the dimensions of 

the parts to resist the stresses, both by theoretic analysis 

and by empirical formule, showing between what limits 
every principal dimension should lie.” 
At the beginning of Part I. the author defines and 


| discusses brake horse-power and indicated horse-power, 


and states that the indicated horse-power is equal to the 
brake horse-power plus the losses due to mechanical 
friction, together with the losses due to fluid friction and 


The prettiest and simplest of these methods | ¢ e ’ 
| with a gasolene engine, are, however, given. 


In this we naturally find mostly reproduc- | 19 t 
| lutions. 


It is one of the oscillatory | 


| type, but the object of the oscillation is stated to be no | , Ay : : 
| detail, after the method of determining the inertia forces 


Part II., comprising 86 pages, deals with the forces in 
the engine due to gas pressure and inertia. Numerous 
indicator diagrams are given to show the effect of various 
kinds of fuel, including producer gases of various kinds 
and oils. The effect of varying the compression and 
altering the piston speed, also the point of ignition, are 
illustrated by some-good examples. Most of the mean pres- 
sures, however, are low for modern gas engines ; a 92°8 |b. 
ard obtained with a kerosene engine, and 115 |b. card 
One way in 
which these indicator cards can be used to obtain the 
effective forces on the piston-rod, &e., is worked out in 


has been discussed. The treatment of the inertia forces 


| requires very little comment, the usual methods employed 





for reciprocating engines being given. There is, however, 
in a rather striking graphical manner, the rapid increase 
in the inertia forces, with increase in the number of revo- 
The important question of balancing the kinetic 
forces, and the application and calculation of balance 
weights, is clearly expounded. There follows a discussion 
of the method of balancing reciprocating parts by directly 
opposing similarly moving parts. The matter is treated 
in an elementary manner, and has special reference to 
the smaller high-speed oil engines for motor cars and 
motor boats. Diagrams of several such arrangements 
are given, amongst which we notice that adopted in the 
Lanchester engine, although the name is not referred to. 
Only a passing reference is made to six-cylinder engines. 
This part concludes with a description of a graphic 


|method of determining the turning moment on the 


By Cuartes Epwarp Lucker, Ph.D., | 


crank pin, and is exemplified by several numerical 


| examples. 


| 
| 





Part III., which concludes the book, deals with the 
dimensions of the engine parts, and the matter is very 
fully gone into. Cylinder walls are first considered, and 
a theoretical formula is deduced, and it is shown that the 
thickness necessary to resist the ring tension is greater 
than that needed to resist the longitudinal stresses. A 
great many empirical formule for cylinder thickness are 
also given. The design and the proportioning of valves, 
so as to take due account of the gas velocities, are care: 
fully considered, both for conical and flat valves, and the 
design of cams for opening the valves is dealt with at 
some length. No reference, however, is made to the more 
modern form of valve gears, which are now usual witli 
large gas engines in which cams are replaced by excen- 
trices. The determination of the piston lerfgth to avoid 
undue wear in horizontal engines is considered, and there 
are a few words about piston rings. Methods of calcu- 
lating the dimensions of wrist pins, connecting rods, and 
crank shafts are ‘given—the latter in some detail, and 
some very elaborate formule are deduced. For instance, 
the diameter of the crank pin is given by the following: 


BB, , ¢h. L,\6:1 
cs = /( m -. =? )\r 
Sor eS 8 2,/6; 

The author has, however, calculated the expression under 
the square root for a number of practical cases, and the 
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yesult is given in.a tabular form. The book concludes 
with a short discussion on fly-wheels; the meaning of the 
“energy fluctuation coefficient” is given, and also the 
method of calculating the weight of rim to meet a given 
coefficient. There is a useful table of formule for calcu- 
lating the weight and energy of a fly-wheel comprising 
four varieties of cross sections. 


Higher Mathematics for Students of Chemistry and Physics. 
Second Edition. 4 7, Metior, D.Sc. London: 
Longmans, Green and Co. 1905. 

PROFESSIONAL mathematicians look with suspicion on 

a work of this kind, much as a soldier does on the 

emergency ration, as an attempt to solve the uni- 

yerse condensed in some 600 pages. But closer study 
will show that the author has gained much of his object, 
to interest chemical and physical students, and to give 
them a working knowledge of mathematics by manipu- 
lating real results of physical and chemical observation. 
The work grew originally out of lecture notes of the chief 
difficulties met with in the application of the mathe- 
maticians 2 and y, and in making clear how experimental 
results lend themselves to mathematical treatment; the 
success of the author's idea is evident from the speedy call 
for a second edition. The mere mathematician will derive 
benefit from a study of the author's method of illuminat- 
ing the arid analysis by a variety of practica] applica- 
tions, one of which is sure to meet with a responsive 
chord of interest. In some cases the author leads the 

way of the conventional professional, slow to adopt a 

novelty; thus he is compelled to give his readers 

a complete account of the hyperbolic function; also 


a slight sketch of the elliptic function, as they 
are ignored practically in our mathematical text- 


books. In another edition the author should adopt the 
continental notation of ch, sh, th for the hyper- 
bolic functions, instead of cosh, sinh, tanh, with the 
dreadful sounds they suggest. Fournier's series is indis- 
pensable now to the electrician, and is presented by the 
author in a clear and agreeable manner, quite different 
from the repulsive method of a rigorous mathematician. 
With a good index it is possible for the reader for whom 
the book is designed to find the detail he requires ; but the 
index has one great fault, it omits to state whether the 
reference is to the article or to the page, and this indica- 
tion should be repeated at the head of every column of the 
index. 


The Electromagnetic Theory of Light, 
son Curry, Ph.D. Part I.” 1 
1905. 

THE author's object in Part I. is to explain the more 
familiar phenomena of light as electromagnetic phe- 
nomena of Maxwell's theory, deriving them from the 
fundamental differential equations of electromagnetic 
disturbance ; Part II. will be reserved for those parts 
where Maxwell's theory fails to offer a satisfactory 
explanation. The method of treatment of the author is 
not one which Maxwell himself would have adopted, as it 
omits a deseription of all experiments, and refers to 
empirical facts only when a comparison with the 
theoretical results have seemed of interest. The book, 
in short, is a vast array of mathematical analysis, such, 
as we imagine, the late Dr. Todhunter would have pro- 
duced if he had felt a call to study the subject, and 
provide pabulum for the dogged uncritical student. Or, 
again. it is Maxwell's work, seen through the spectacles 
of the German mathematical professors, to whom the 
author expresses his indebtedness. The most agreeable 
and non-Teutonic feature of the work is the collection of 
examples given at the end of each chapter. 


By Cuaktes Emen- 
London: Macmillan and Co. 
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RAPID TRANSIT IN PHILADELPHIA. 


AccorDING to the census of 1900 the city of Phila- 
delphia had then a population of nearly 1,300,000, and 
ranked ninth of the largest cities in the world. In a 
return given in the Philadelphia Convention number of 
the Street Railway Journal it is stated that 33} million 
passengers arrive and depart’from the railway depdts 





Fig. 1— PHILADELPHIA 


annually, and that 18 millions cross to and fro from 
Camden by the three ferries. It further states that the 
number of passengers carried by the street cars during 
the year ending June 80th, 1905, was nearly 408 millions, 
and the number of car miles run was 70 millions. The 





citizens of Philadelphia differ from those of the usual 
American city, inas-- 
much as hotel life and 
the apartment house 
are not so much in 
favour. There are 
said to be 275,000 sepa- 
rate houses, a fact 
which has led to Phila- 
delphia being named 
the “ City of Homes.” 
The — population i 
10,000 per square mile. 
As will be seen on re- 
ference to the map— 
Fig. 1—the Delaware 
tiver prevents the ex- 
pansion of the city cn 
the east side, conse- 
quently its growth has 
been principally to the 
west, north, and north- 
east. The streets are 
laid out on the rect- 


1S 





leads to an increase in the number of street railway 
crossings, there being 1100 of these in Philadelphia, in 
addition to 400 cases where street railways cross steam 
railroads on the level. As an example of what this means, 
the Street Railway Journal published a table as to the 
number of cars crossing at certain points in the “rush 
hour” from 5 p.m. to 6 p.m. on July 8th last. At the 
crossing of Eighth-street with Market-street—a double 
track crossing a single—there were 391 cars in an hour, 
or one every 9 seconds. At Fourth-street and Chest- 
nut-street—where there are two single tracks— there were 
205 cars in an hour, or one every 17 seconds. At the 
triangular crossing of Ridge-avenue, Spring-garden, and 
Twelfth-street, where a double track crosses a double and 
a single track, there were 170 cars in an hour, or one 
every 21 seconds. 

As some increased facilities were really necessary, 
powers were obtained in 1901 to build elevated railways 
along Ridge-avenue, Frankfort-avenue, Passyunk-avenue, 
and Germantown-avenue; also an elevated railway and 
a subway along Market-street, and a subway under 
Broad-street. What the effect of these works will be 
may be imagined by comparing present-day facilities with 
those anticipated after the new lines are opened. Ona 
certain section at the east end of Market-street 104 cars 
are scheduled per hour in the busy morning and evening 
hours. The headway is 34 seconds on each track, which 
is liable to disarrangement by other street traffic. These 
cars give accommodation for 3936 passengers per hour. 
The new subway at the same point in six-car trains 
carrying fifty passengers per car on a two-minute head- 


| way, is 9000 per hour, or an increase of 230 per cent., but 


if 14 minute headway be adopted, it will be an increase of 
307 per cent. 

At present only the Market-street elevated railway 
and subway have been started. The elevated portion 
commences on the west side and continues up to the 
Schuylkill River, and is a double track. The surface cars 
run under the elevated road, and there is a four-track 
bridge across the river to carry the elevated trains and the 
surface cars which enter the subway near that point. 








angular system. The 
blocks are nearly 
square, but not en- 
tirely so, as those on 
streets north and south average about eight to the 
mile, those east and west are ten to-the mile. The 
size of these blocks has, unfortunately, been found to 
be too great, and some of them have had to be divided 
by means of intermediate streets. 

With the exception of the two principal streets— 








Fig. 2-COMPLETED SUBWAY 


The Schuylkill River bridge has necessarily to be of special 
construction, as the two inner tracks have to be on an 
ascending grade of about 4 per cent. from east to west, 
so as to bring the trains from the subway level on the 
east side to the level of the elevated track on the west. 
The outer tracks, for the surface cars, also rise over the 
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Fig. 2—TYPICAL CROSS 


Market and Broad—which are 7O0ft. wide from curb to 
curb, the streets in the greater part of the town are only 
26ft. from curb to curb, and 50ft. from building line to 
building line. Consequently only a single track can be 
laid in the streets, and cars, therefore, run in one direction 
along one street, and back along a parallel street. This ! 


Sectional Plan Showing Bulkheads &Floor 


SECTION OF SUBWAY 


first span on the east side in order to cross the Baltimore 
and Ohio Railway. They then fall 2°34 per cent. to the 
ground surface at the east end of the bridge. The subway 
commences near the Schuylkill River, and terminates on 
the banks of the Delaware. _It has four tracks_up{to_the 
City Hall—represented by the small square on the map 
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Fig. 4—DETAILS OF CONSTRUCTION 


—the inner tracks being for the elevated trains. Thence | equivalent loads are worked out so that cach of the two 
to the Delaware there are two tracks used only by the | pairs of wheels is represented by.a rectangle, these rect- 
elevated trains, as the surface cars emerge at the City angles being 20ft. apart. The equivalent distributed load 
Hall and proceed along other streets. - varies from 1180 lb. per square foot for a 4ft. cover to 

We give in Figs. 2 and 5 engravings showing views | 200 Ib. for a 16ft. cover. In addition to the foregoing 
of the completed subway. 
The permanent way had 
not been laid at the time 
these views were obtained. 
Particulars are also given 
in Fig. 3 of a typical 
cross-section on a tangent. 
The side walls are of con- 
crete reinforced with hori- 
zontal and vertical steel 
rods. The walls are of 
the same thickness, 41}in., 
from top to bottom. The 
roof is formed of concrete 
arches which are sup- 
ported on I-beams. These 
ave placed 5ft. apart, and 
are bedded. on _ bearing 
plates in the side walls, 
and supported by the cen- 
tral columns, of which 
there are three lines. The 
floor is. of concrete only, 
with. a minimum thick- 
ness of llin. under the 
ballast, except where there 
is a rock foundation, when 
a thickness of 6in. is con- 
sidered sufficient. Very 
little rock formation has, 
however, been encoun- 
tered. In the design of 
the roof and columns, 
allowance has been made 
for the heaviest loads 
likely to be taken through the streets of Philadel- | concentrated loads, a general load of 200 lb. per square 
phia. For the weight of the pavement granite blocks | foot is applied exterior to a space 30ft. long and 11ft. wide, 
ona 6in. conerete base were assumed, which allowing placed symmetrically to the concentrated load, the 
for a depth of 15in. and a 3in. sand cushion, demands | greater length parallel with the longitudinal axis of the 
provision -for 175 Ib. per square foot. The weight of | latter. 








Fig. 5—-PART OF SUBWAY 
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Fig. G—-STATION ON ELEVATED LINE 


earth filling was taken at 1101b. per cubic foot, which | The rail used is of T pattern, weighing 90 lb. to the 
gives a maximum dead load for a 10ft. covering of 1140]b. | yard. The centre tracks for the elevated trains will be 
per square foot. . For the live load 10 tons is allowed on | equipped with a third. rail, but the outer tracks for the 
each of four wheels, 20ft. between the axles, and a 6ft. | surface cars will be fitted for an overhead trolley. The 
gauge. This is considered as being equally distributed | centre tracks will have a trolley guide for use in 
over the roof. For simplicity of computation the | emergency, or should the surface cars have to be diverted 





Swain Sc 


on to those tracks. The permanent way is of ordinary 
sleeper construction. The requirements for ventilation 
have been well looked after. Openings have been built 
in which fans can be installed if found necessary, and at 
Twenty-second Street an ornamental masonry ventilating 
shaft is being erected to give a natural draught to draw 
out foul air. The stack is 60ft. high, and at the base 
provision has been made for a fan if necessary. 

The construction of the elevated portion may be judged 
from the details of columns, girders, floor, &c., given in 
Fig. 4. Provision has been made to guard against water 
dripping from the road into the street. In Fig. 6 is also 
given a sketch of one of the stations on the elevated 
portion. 





THE DouGias Town Covnci have decided to adopt electric 
traction on their present horse and cable tramways. An inde- 
pendent power station will be erected. 

SHEFFIELD SocrETY OF ENGINEERS AND METALLURGISTS.—The 
annual meeting of this Society was held on Monday night in the 
Department of Applied Science, University of Sheffield. The 
retiring president— Mr. W. H. Ellis, M. Inst, C.E.—presided, and 
was supported by the president-elect, Mr. W. F. Beardshaw, and 
the Master Cutler, Mr. Sydney J. Robinson. Mr. Ellis, in an able 
and interesting retiring address, dealt with various points 
connected with engineering and steel making which had been 
brought into prominence during the last two years. He referred 
first to the progress in respect of the turbine for engineering 
purposes, which, he said, was of greater magnitude than was usual 
in engineering developments. The size and power of engines had 
usually progressed gradually, that was to say, the data of results 
of an engine of 500 horse-power had been available to the builder 
who contemplated building the same class of engine for 1000 horse- 

wer, and so on, but this gradual process of development had not 
heen carried out in regard to turbines, through the desire to 

| introduce them for higher powers. They had now such contrasts 
| as the Queen, running between Dover and Calais, and developing 
6000 horse-power, being followed after no great interval by the 25-knot 
| express Cunarders building at Clydebank and on the ‘I'yne. True, 
| the data in connection with the Queen were available for the boats of 
| the Allan line—the Virginian and Victorian, of 15,000 horse-power 
|-—-and no doubt proved useful, but the next largest vessel—the 
| Carmania, 22,000 horse-power—which so far has proved a great 
success at sea, had to have all the designs approved and work in 
| hand before any information was available in connection with the 
| Allan boats ; and a still greater stride existed in the case of the 25- 
| knot express Cunarders, which were to develop 65,000 horse-power. 
| All the designs of these vessels had to be approved, and work put in 
| hand before the results of the Carmania were known. Under these 
| circumstances all credit was due to the marine ergineers, who, 
| despite the lack of experience, were making such a success in 
| carrying out these great enterprises in connection with the 
| development of turbines. Fortunately for the engineer and 
steelmaker, although he would lose certain trade in respect of 
reciprocating engines, there remained ee | of difficult 
problems for him to face respecting the building of turbine 
machinery, and it was a source of gratification to the 
Society that this new industry was not being neglected 
| in Sheffield. Mr. Ellis went on to deal with the developments 
| which had taken place in electric driving ; high-speed cutting stecl 
greatly affecting tool makers and the users of steel ; and the largely- 
increasing use of hydraulic presses in the casting of large ingots, 
mentioning the Trefillage system, invented by M. Harmet, which he 
said was coming greatly into use in this country. A further 
| process of fluid pressure, specially suitable for slab ingots and_ the 
| like, had been patented by two members of the Society, and he 
| congratulated the Society on the fact that its members were taking 
| an active part in the introduction of special methods of this 
| particular nature. ‘Mr. Ellis strongly. urged the growing 
importance of co-operation between engineers and metallurgists, 
in view of the great problems now facing them, Mr. W. F. Beard- 
shaw was elected president of the Society in succession to Mr. 
Ellis, Sir Joseph Jones, Mr. S. E. Howell, Mr. W. Tozer, Mr. G. 
| Rodgers, and Mr, A, J. Capron were elected vice-pr idents. 
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OBITUARY. 


OSWALD BROWN. 

Ir is probable that no engineer has had a more varied | 
experience, or carried out, either actively or as a con- 
sultant, more unobtrusively useful work in the way of 
water supply, drainage, sewage farming, and hydraulics 
generally, than the late Mr. Oswald Brown, M. Inst. C.E. | 
in Mr. Brown’s offices at 82, Victoria-street, West- 
minster, some of the most difficult of water problems in a 
\ riety of European countries, and also in America and 
Australia, have been worked out. There was no man | 
whose opinions and integrity were more valued by his | 
colleagues and his clients, and yet to the man in the 
street his work is less known than that of many engineers 
whose services to the world have been far less real. His 
death, which will be deeply deplored in and out of the 
profession, took place on Saturday last at his house at 
Wimbledon. He was fifty-eight years of age. For the 
last year the more intimate friends of Mr. Brown have 
noticed that his health was failing, but it was not until 
within the last few weeks that any serious anxiety was 
felt; for it was only then that it was actually ascertained 
that he was suffering from pernicious anemia, a malady 
for which there is no known remedy. 

As the son of the late Mr. Joseph Brown, C.B., K.C., 
he came of an astute und level- 
headed stock. He. was, in fact 
bred in an essentially intellectual 
legal atmosphere. Throughout his 
life his strongest characteristic 
traits, apart from an unswerving 
and fearless integrity, were a stead- 


and the first deep drainage system to be carried out on 


| end other projects. The fact that he was linked in 


the Australian continent. At the time scientific water | business matters with the late Thos. Brassey implies a 
supply was unknown in that part of the world, and, as is | wide range of experience and a prominent place in indus- 
always the case with a first step, met with powerful | trial enterprise. In 1843 he was engaged on the Midland 
opposition. With a dogged determination, however, which Railway from Gloucester to Bristol, and the same year 
defied all criticism, Mr. Brown set himself to the design- | on the Rouen and Dieppe railways. From 1845 to 1851 
ing and construction of an extensive, and what turned | on portions of the Great Northern Railway, and in 1851 


_ out to be a model, system of waterworks and drainage, | on the Shewsbury and Hereford. In 1854 to 1857 on the 


including a highly successful sewage farm. The Adelaide | line from Leicester to Hitchin, and from that date, when 


| water scheme undoubtedly formed the basis of subse- | he settled in Shrewsbury, he was very prominent, with a 


great range of operation, from Yorkshire to South Wales, 


quent Australian water schemes, and in the designing of | 
chiefly in connection with Brassey and Field. It is 


some of these Mr. Brown’s advice was solicited. When | 
scientific water supply was an accomplished fact, and the | claimed for him that in the Midlands alone he con- 
work in his department had degenerated into mere structed over 200 miles of important lines. Some of 
routine engineering, Mr. Brown resigned his appointment. | these may be named:—Shrewsbury to Crewe ; Knighton 
During his four years’ sojourn in Adelaide he was able to | Railway; Shrewsbury and Hereford widening; Wooperten 
raise the net revenue obtained by the Government from | and Tenbury Railway; Ludlow and Clee Hill Railway; 
its water supply by more than double, while, at the same | maintenance and work of the North Staffordshire Rail- 
time, he reduced the rates to the consumer from 9 to | way; Wellington and Market Drayton Railway; Here- 
5 per cent. After undertaking certain special work in | ford Loop Line; Ebbw Vale Railway; Hooton and Park- 
Bordeaux for a short period, Mr. Brown started in prac- | gate Railway; Silverdale and Market Drayton Railway ; 
tice in Great George-street as a consulting engineer in | Brynmawr Railway; Sirhowy Railway. After the death 
1883, subsequently moving his offices to his recent address | of Mr. Brassey in 1870, he carried out many important 
in Victoria-street. | works in Wales :—The Cardiff and Ogmac Railway; the 

He was retained for many years by the South Aus- | Dowlais Tunnel on the London and North-Western; the 
tralian Government as consulting engineer to that Colony. | Morriston Railway, Swansea; the Pontypridd Tunnel on 
He was also consultant to the Galatz, Pernambuco, and | the Barry Railway; portions of the Cardiff Corporation 

“ ; Waterworks. He also was occupied 
in widening the Great Western 
Railway between Maidenhead and 
Twyford. 

Railway enterprise in South 
Africa also claimed his ability and 
energy, and in the waterworks of 
Port Elizabeth and of King 








fastness of purpose, a capacity for 
never losing sight of the main issue 
in the many intricate problems 
which he was called upon to solve, 
e careful and persistent method in 
ail his actions, an extraordinary 
grasp of detail, an absolute dis- 
regard of criticism, and a _ bald 
frankness in giving a professior al 
opinion which sometimes, in his 
earlier days, may have tended 
towards unpopularity, until he had 
proved later on by his works that 
his words had been justified. 

It was, perhaps, the certainty 
that in coring to him his clients 
would hear the naked truth, how- 
ever unpalatable and even brutal 
that truth -might sometimes be, 
that during the more recent years 
of his career Mr. Brown's profes- 
sional consulting. work: seemed to 
drift more and -more ‘into the re- 
organising of - business concerns 
where the most’ drastic of reforms 
were reqilired to be carried out 
without any regard for personal 
interest or ‘sentiment, and often in - 
total opposition to all the traditions © 
of the business in question. Mr. 
Oswald Brown was essentially a 
nian to be called in on difficult and 
complex cases. A water .problemi 
that no one else would fate,-or that 
had.failed in other hands; an éngi- 
neering or other works which -had 
been conceived or carried out* in 
error, or that hafl become water- 
logged by clinging. to mistaken 
methods, appealed to -him and 
occasioned the putting forth of his 
abilities. In such cages over and 
over again Mr. Brown has been 
called in at the last moment, and 
he has savéd the/situation by a 
prompt and decisive overthrowing 
of all the rogted convictions of 
those concerned. Like the skilful 
surgeon, he was. called upon to 
apply, metaphorically speaking, the 
knife, when all other means had failed; and this he did 
with a hand which was as unsparing as it was skilful. 
By this process he saved many concerns which had been 
looked upon’ as hopeless, and it was to this sort of work 
that his energies were more pattigularly devoted during 
the latter portion of his life as a ar age engineer. 

Mr. Brown was born in London in 1848, and was 
educated at Brighton College, amd afterwards at King’s 
College. In 1866 he was,’ arficled to Messrs. James 
Simpson and Co., the well-known hydraulic engineers of 
Grosvenor Embankment. ‘ The first important work of 
which he had charge for‘ this’ firm was the erection and 
starting of the pumping plant at the Berlin waterworks 
in 1867 to 1868,. From that date until 1870 he was in 
the service of the Serviah Copper and Iron Company as 
local engineer under Mr/ W. Shield. At the latter end 
of 1870 he erected the, Sulina lighthouse at the mouth of 
the Danube for the European Commission of the Danube, 
under Sir Charles.Hartley. During the next eighteen 
months he was,.back again in London with Messrs. 
Simpson and Co., and from 1872 until the end of 1876 he 
was resident engineer in charge of the construction of 
the Galatz waterworks. During this period he designed 
several other waterworks in Eastern Europe, among | 
them those of Bucharest, Ibraila, and Jassy. His next 
appointment was that of mechanical engineer in Sardinia | 
to the Royal Sardinian Railway Company. In 1878 he | 
was chosen by the President of the Institution of Civil | 
Engineers, from among about 150 candidates, to fill the post | 
of hydraulic engineer to the South Australian Government. | 
The first problems to be solved in this particular Colony— | 
to which scarcity of water offered one of the greatest 
engineering obstacleswere an claborate water supply | 





Williamstown, and in Koonap 
Bridge, Adelaide, he figured. He 
was in partnership with David 
Reid, of the Government Railways 
of Jamaica, and occupied in various 
drainage work at Ludlow, Hereford- 
shire, and other quarters. Nor did 
these varied efforts exhaust his 
untiring energy or limit the varied 
scope of his intellect. 

He was founder of the Clan 
Mackay Society, of the Celtic Chair 
at Edinburgh, and won the poetic 
tribute of Professor Blackie for his 
labours in his native land. He 
had been on the Commission of 
the Peace for ~- Hereford from 
1885. One of hissons is Mr. J. 
C. Mackay, of Hampton Park. 





HENRY WILLIAM BROCK. 


We have to record the death, 
at his father’s house, Levenford, 
Dumbarton, on the 10th inst., of 
Mr. Henry William Brock, elder 
son of Mr. Walter Brock, senicr 
partner of: the well-known engi- 
neering firm of Denny and Co., 
and of the associated shipbuild- 
ing firm of William Denny and 
Brothers, Dumbarton. 

Mr. Brock, who was in his 
thirty-seventh year, succumbed to 
fever, supervening on an attack 
of influenza. He was a junicr 
partner in both the Dumbarton 
firms named, and was regarded as 
one of the most promising of tke 
younger generation of Clyde 
marine engineers. After receiving 
his general education at Dumbar- 
ton Academy, and later at other 
public schools, he entered upon ‘a 
thorough practical training in 
marine engineering. Highly privi- 
leged, no doubt, in having the 
jintimate example and experienced guidance of his- 
father, whose skill as a marine designer is so well 
known, and is exemplified in his development of the 
quadruple-expansion reciprocating engine, as well as by 
his share in bringing to success the first turbine engines 
for mercantile shipping, young Mr. Brock was soon 
taking active share in the management of the Dumbar- 
| ton Engine Works. Having been closely associated 
many varied and interesting experiences. Essentially a | with the very special work of his firm in fitting the 
pioneer, and often in very rough countries, he repeatedly | Parsons turbine machinery to the passenger steamers 
met with the difficulties and dangers to which a | King Edward and Queen Alexandra, he was appointed a 
pioneer is subjected. On three separate occasions he | member of the Commission of Inquiry into the question 
was shot at, and at least once badly stabbed. | of fitting turbine engines to the two express 25-knot 

Though possessed of an absolute confidence in his own | Cunard liners now being built at Clydebank and 
capacity, and although in professional matters he was | Wallsend-on-Tyne. He interested himself keenly in the 
firm, even at times to the verge of seeming dictatorial, no | inquiry, and was one of a number of the experts of the 
more kind-hearted or less assuming man than he ever lived. | Commission on board the Carmania while on her trial 
From every point of view as an engineer and a man, he | trip and maiden voyage not long ago. He was a member 
is one of whom the profession and the country may well | of the Institution of Naval Architects and of the Insti- 
be proud, and if his work and name are generally less | tution of Engineers and Shipbuilders in Scotland. He 
known than those of some others of our engineering | was a well-known motorist in the West of Scotland, and 
celebrities, it is due to the fact he was one who never | for a time was an officer of the Dumbartonshire Rifle 
attached the least importance to publicity of any sort. | Volunteers, and much esteemed by the workmen of 
It is interesting to note that he was the youngest full | Dumbarton. 
member that had ever been received into the Institution | 


of Civil Engineers at the time of his being accepted in | CHARLES LOWTHIAN BELL, 


the year 1880. 
| THE iron trade of Cleveland has lost one of its best 

eae - | known men by the death of Colonel Charles Lowthian 

JOHN MACKAY. : | Bell, who was a director of Bell Brothers, and till last 

Tue death of Mr. John Mackay took place last week at | year the manager of the Clarence Ironworks. He was 
Hereford. He was in his eighty-fourth year, and from | the second son of the late Sir Lowthian Bell, Bart., F.R.S., 
an early age was identified with a great varicty of railway ' and was born at Washington, near Durham, in March, 


OS*VALD BRO‘? 


a number of other waterworks in Italy, France, and Spain. 
He also designed and carried out the Pernambuco water- 
works (South America), and in 1890, for a fee of a thousand 
guineas a month, he returned to South Australia to 
organise important additions to the South Australian 
water supply. 

In the course of his life Mr. Brown was a great traveller, 
and especially in the early portion of his career had 
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1855. He was educated at Wellington College, and after- 
wards continued his technical studies at the School of 
Mines, Paris, and also in Germany. His practical work 
was carried on at the Clarence Ironworks, Middlesbrough, 
under the late Mr. John Thompson, and he succeeded that 
gentleman as manager on his death in 1888. Under his 
superintendence the works were remodelled. He also 
superintended the erection of the Clarence Steel Works, 
and was closely connected with the steel-making experi- 
ments that were carried on by Messrs. Bell Brothers with 
a view of producing steel from Cleveland iron. The late 
Mr. Bell took particular interest in the firm's salt trade, 
and also in the manufacture of soda, He was an 
enthusiastic Volunteer, attaining the rank of Colonel and 
receiving the V.D. decoration. He was at one time a 
member of the Middlesbrough Corporation, and was 
Mayor of the town in 1892. 


THE death recently occurred in Chicago of Mr. Henry V. 
Miller, inventor of the Miller block signal, which he was 
engaged in promoting, and at one time Superinten- 
dent of Telegraph of the Chicago and Alton Railroad. He 
was born in Marion, Ohio, February 14th, 1848. 


Mr. GEORGE Foot, Resident Engineer of the Mexican 
Railway, died at Mexico City on January 17th at the age of 
seventy-four. 


Vera Cruz Railroad. 








REPAIR OF A MOLE AT PILLAU. 


Pittav is a port situated on the Gulf of Dantzig, 
opposite to the town and harbour of that name. Its 
navigable channel is marked out by a couple of moles, of 
which the heads are exposed to all the fury and violence 
of the northern and western storms which assail the 
coasts of the Baltic Sea. During the score of years that 
these maritime defences have continued in existence they 


have been subjected at intervals to considerable damage. | 


The bed of the channel in front of the northern jetty has 
been found to be scoured out to depths of 40ft. and 50ft. 
The works of consolidation undertaken in more recent 
times in connection with the southern pier or mole head, 
present, from a technical point of view, some details of a 


> 


f, 








EnGincer 


Mr. Foot was a member of the Institute of | 
Civil Engineers, and was at one time general manager of the | 


| yards of material, and twenty-four of these larger 
specimens were got down, so as to form a double 
defensive periphery. At the same time, by way of trial, 
a timber caisson, 16ft. 6in. long by 138ft. 3in. wide, and 
7ft. in height, was sunk in position. It was filled with 
| well-rammed concrete, and was carried up to the old level 
| of the demolished berm. Scarcely were these measures 
| for strengthening, protecting, and consolidating the south 
/mole successfully completed, than they were nearly 
| annihilated by a tempest of exceptional violence. The 
| larger blocks of 15 cubic yards were thrown here and 
| there, the attack upon the mole head was renewed, and 
| the timber caisson, with its mass of concrete weighing 
| 57 tons, was shifted 17ft. from its original site. Under 
| these circumstances, and having due regard to the 
| unfavourable results attending the employment of the 
| blocks of masonry, it was determined to renounce that 
| method of attempting to repair the ravages inflicted upon 
the structure by the waves of the Baltic. 

Before proceeding to describe the ulterior methods 
adopted it will be as well to inquire a little into the rela- 
tions existing between the weight of the masses forcibly 

'removed and the force required to effect the transference. 
Calculation established that to overturn a cubic block of 
masonry, having its side equal to 7ft. and immersed in 
sea water, requires a pressure of a quarter of a ton per 
square foot, which-is equivalent to a water velocity of 
17°3ft. per second, which is nothing extraordinary. It 
must be remembered that this computation includes only 
the direct thrust against the vertical sides of the block, 
and takes no account of .the sub-pressure exerted by the 
waves upon its base. Finally, it was resolved to replace 
the masonry blocks by others of larger dimensions, 
similar to the experimental example already alluded to, 
and consisting of masses of well-rammed concrete in 
timber caissons. These caissons were trapezoidal in 
shape, 23ft. by 18}ft. by 13ft., with a capacity of 5661 
cubic ft. Independently of their weight, 400 tons each, 
they were further secured in position by double anchors 
attached to the upper and lower parts of the caissons. It 
was originally intended to employ nine similarly formed 
caissons, and to so dispose them as to constitute 
a defensive ring in front of the mole head, repre- 
sented in Figs. 3 and 4.~ They were to be grounded 
upon the rockwork 16ft. below the water level. Before 
the execution of the work, the mole head was again 


PILLAU MOLE 


special interest. In Figs. 1, 2, and 3 are represented a 
longitudinal section, a plan, and a cross section of the 
mode of erection adopted for this class of structure. 
Some years ago an autumnal tempest swept away the 
berm of the head, placed at a height of 3°3ft. above 
mean sea-level, as well as the piling and random rockwork 
constituting the foundations. This demolition extended 
as far back as the points marked A in the plan and 
longitudinal section. In addition, a formidable fissure 
made its appearance at B B—Fig. 2—in the heart of the 
masonry of the jetty. It was ascertained from an exten- 
sive series of borings all round the head, that the havoc 


could not have been occasioned by any undermining | 
action or yielding of the substratum, but was unmistake- | 
ably due to the direct force and impact of the waves. | 
Further investigations rendered it probable that the | 


masonry of the berm might have been, in the first place, 


disintegrated by the pressure from underneath exerting | 
itself between the joints of the stonework. Facilities for | 
the transmission of forces of this character might have | 
been provided by the displacement of therockwork. This | 
disturbance may very possibly have assisted—if not in | 


itself the prime agent—to create sources of infiltration at 


the places of contact between the rockwork and the | 


coffering. which contained it and the masonry built 
upon it. 

The task of reparation was,commenced by surrounding 
the damaged portion of the mole with rough rubble, 
and using for the purpose the dislodged stones recovered 
from the sea. Upon this foundation were deposited 
blocks of masonry, cubing six and a-half yards, which, 


as might have been expected, were a great deal too small. | 


At this stage the operations partook very much of the 
nature of a tentative process, and additional blocks 
containing from 20 to 27 cubic yards were superimposed 
upon the smaller layer. The combinéd mass never- 
theless failed to develop a resistance sufficient for the 
purpose: It was therefore decided later on to replace 
the lowest layer of blocks by others containing 15 cubic 


| partially wrecked by a sudden storm in 1901. The stone 
head was detached from the body of the jetty—Fig. 4— 
and submerged in the sea. The primary and distorted 
directions of the longitudinal axis are shown—Fig. 5— 
by the dotted lines. After six of the trapezoidal caissons 
had been sunk in situ it became apparent that the 
concrete masses were not yet sufficiently heavy com- 
pletely to defy the action of the waves. In consequence 
of the displacements to which the first six caissons were 
subjected, it became necessary to deposit four, instead of 

| three, more as at first proposed. 

The defensive works were now completed, but short, 
indeed, was the period of their fancied security. At the 
close of the same year a veritable tempest sprang up, of 
a character so terrible and destructive, that it is fortunate 
it is of rare occurrence along the Baltic coast. It sufficed 
| partially to destroy, in the present instance, the results of 
the labour of a couple of years. The relative positions 
of the concrete caissons, after the subsidence of 
the storm, is given in outline in Fig. 6. Of 
the whole ten blocks, numbers 1 and 10 were 
the only two which had remained immovable under 
| the shock of the waters. The others—Fig. 6—were all 
shifted into new positions, in a most unmethodical 
manner, some to a distance of 30ft. from their original 
sites. That they presented considerable resistance, en 
bloc, to the disturbing forces, is evident from the fact that 
| none of them was disintegrated, or in any way damaged. 
| Since this last method of defence had to a certain extent 
proved successful, it was adopted, and the breaches 
| caused by the last storm, closed by the sinking of* fresh 
caissons. In the following year, numbers 11 to 14 were 
| got into place, and in 1904, numbers 15 and 16. Caisson 
| No. 11 deserves special mention. It measured .24ft. by 
| 22ft. by 16ft. in height, and had a capacity of 9535 cubic 
| feet. The. spaces comprised between-the head and the 
| concrete masses were filled with granite rockwork and 
blocks of masonry containing 353 cubic feet." Such of the. 
caissons as were displaced in.1902 have not moved 





since, so it may be assumed that they are established on 
a permanent site. Those laid at a later date have under. 
gone some trifling slips, but the heaviest, No. 11, has 
remained a fixture. The movement of the concrete 
blocks of 5651 cubic feet is explained by the action of the 
sea filtering through the rubble stones underneath ti 
caissons, which being raised, suffered a slight rotation 
brought about by the direct action of the waves. |} 
a lifting action had not occurred, the displacement 
could not have been effected, because under the weic)t 
supported by the timber caissons the rockwork would 
have driven in the flooring. The experience acquired to 
the present date leads to the conclusion that the defensive 
protection answers its purpose. In the event of any 
future movement, it will be :10 very difficult matter to close 
the breaches by the deposition of additional enclosed ey). 
crete masses. We are indebted to the Annales dys 
Travauxe Publics en Belgique for the informaticn coy. 
tained in our present article. 





THE MANCHESTER SHIP CANAL. 


THE report of the directors of the Manchester Ship Canal 
for the half-year ending December 31st last shows that the 
receipts on capital account amounted to £54,767 in respect of 
the issue of £200,000 34 per cent. Perpetual Debenture stock 
and £5 in respect of arrears of calls on ordinary shares. The 
expenditure out of capital account amounted to £74.24. 
but as the proceeds of sales of land and plant were £3753, 
the net outlay was £70,471. The total expenditure on capital 
account amounted to £16,373,037, leaving a balance to credit 
of £225,006. The revenue receipts were £240,691, and ex- 
penditure was £126,297, leaving a credit balance of £114,394, 
The profits of the Bridgwater Department were £18,226. The 
balance carried to net revenue account was, therefore, 
£132,620, to which was added £882 for bankers and gener! 
interest, making a total profit on the half-year’s werking of 
£133,502. 

This permitted of the following payments out of the 
profits of the half-year :—Interest upon the first and second 
mortgage debentures, £44,743; interest upon the debenture 
stock, £2655; interest upon the mortgage of surplus lands, 
£1000; rent of transit shed, No. 8 dock, £3130; rent of No.9 
dock and transit sheds, £3673. The balance—£78,300— has 
been disposed of by placing £9000 to reserve fund account, as 
a further provision in respect of the pending litigation with 
Warrington traders, and by a payment of £69,300 to the 
Corporation of Manchester, on account of interest due on the 
debentures they hold. The totalamount paid to the Corpora- 
tion in respect of the year 1905 was £123,343, and the balance 
required to make up the £160,000, which is the annual 
amount of interest payable in respect to the £500,000 loan 
from the Corporation of Manchester, will be satisfied by the 
issue to the Corporation of £36,757 of Manchester Ship Canal 
Corporation 34 per cent Preference stock, in accordance with 
the provisions of the Manchester Ship Canal Finance Act, 
1904. The weight of toll-paying merchandise which passed 
over the Ship Canal during the last six months was 2,260,227 
tons. The result of the half-year’s working of the Ship 
Canal was an increase of £21,196 in the receipts, of £4357 in 
the expenditure, and of £16,839 in the profit, as compared 
with the corresponding period of the previous year. Of the 
increased expenditure, the sum of £2377 was incurred in 
connection with the official opening of the new dock by their 
Majesties the King and Queen. The traffic carried during 
the whole year amounted to 4,253,354 tons. The receipts 
for the whole year showed an increase of £31,393, and the 
expenditure of an increase of £6451. The net result of the 
year’s working was an increase in the profit of £24,942 as 
compared with the year 1904. The sea-borne merchandise 
traffic was 375,106 tons greater than in 1904, but 140,000 tons 
of the increase consisted of coal on which only a small toll is 
payable. The Bridgwater Department was again benefited by 
the revival in the trade of the district. The profit for the 
half-yeer amounted to £18,226, against £14,709, an increase of 
£3517. A Bill has been deposited in Parliament to authorise 
agreements between the company and the owners or persons 
interested in the minerals under, or adjacent to, the Bridg- 
water Canal. 








THE JUNIOR INSTITUTION OF ENGINEERS.—The annual dinner of 
this Society was held at the Hotel Cecil last Saturday evening, 
Mr. Dugald Clerk, M. Inst. C.E., the president, being in the chair. 
Although the number of members present was not so large as upon 
some former occasions, it is satisfactory to learn that the 
membership roll continues to increase, and now contains upwards 
of 900 names. The toast list was commendably brief, and the 
speeches were supposed to be restricted to five minutes’ duration, 
but this rule was not strictly enforced. Prof. C. V. Boys proposed 
‘‘ The New Parliament,” and likened the work of this body to that of 
a machine, the efficiency of which is much affected by the damage 
done to the bearings, &c., by whichever party is in opposition. 
The toast was responded to by Mr. G. Croydon-Marks, who 
remarked upon the large number of engineers in the new Parlia- 
ment, who intended to relieve the friction which clogged the 
machine. ‘‘ Chemical Science” was proposed by the president, 
who traversed the existing notion that the chemical teaching in 
this country was inferior to that on the Continent, and im- 
pressed upon the members the advisability of obtaining & good 
chemical knowledge. This toast was responded to by Prof. 
T. E. Thorpe, F.R.S., and Prof. E. J. Mills, F.R.S., under 
both of whom Mr. Clerk had studied chemistry, and acquired 
much of the knowledge of oils and their combustion which bad 
been of use to him in his work connected with internal-com- 
bustion engines. The toast of ‘‘The President ” was proposed by 
Mr. Lewes H. Rugg, A.M. Inst. C.E., and Mr. Clerk, in reply, pre- 
dicted a great development in the design and adaptation of the gas 
engine and producer gas for mariné purposes during the next 
twenty years. But there must be ‘‘no motor car tricks” and 
sliding gears, He said he was at present engaged upon the design 
of a 600 horse-power compound reversing gas engine. Referring 
to the statement made during the evening that by the Mond 
process from a shillingsworth of slack coal at the pit’s mouth by- 
products to the value of 5s., in addition to power, could be obtained, 
Mr. Clerk said that, unfortunately, as soon as a market for waste 
products of this description was created, the price rose in accord- 
ance with the demand, and materially effected the figures given 
above. After the completion of the toast list testimonials from 
the Engineers’ Club were presented to Mr. F. 8. Pilling and 
Mr. G. T. Bullock as a peed 2 of appreciation of their services as 
honorary secretaries, .One of the most enjoyable features of the 
evening was the admirable performance on the violin by Mr. T. E, 
Gatehouse, 
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THE GREAT QUEBEC BRIDGE. 

Unper the title of “A Great Cantilever Bridge,” we | 
pets of the magnificent structure which is now approach- 
ing completion in the Dominion of Canada.* This 
bridge will furnish the world’s record for maximum 
span of all existing bridges in general, and for the canti- 
lever type in particular. A few remarks respecting the | 
most prominent examples of comparatively modern con- | 
structions of very large spans will not be inappropriate to 
the present subject. The Brooklyn suspension bridge, 
commenced in the year 1867, was given a maximum span 

neglecting fractions of a foot—of 1600ft. This formid- 
able dimension was not surpassed until the opening of 
the Forth Bridge, whose giant central spans of 1710ft. 
deprived America of her record, and, moreover, trans- 
ferred it to a different class of design. This is a point 
which possesses a particular interest for Knglish engi- 
neers, who have always and consistently tabooed the 
suspension principle, and limited its application to 
designs of an ornamental character, and to such others as 
call for spans and rolling,loads of a comparatively in- 
significant character. It is scarcely necessary to mention 
that the erection of the Quebee Bridge is a practical 
corroboration of the opinions entertained by British 
experts this side of the Atlantic. It is true that one of 
the four great bridges of New York—that of Blackwell 
Island, uniting the districts of Manhattan and Queens— 
balongs to the cantilever type, with a maximum span of 
1180ft., but the disparity between 1180ft. and 1600ft. 
precludes the institution of any-comparison between it 
and the Brooklyn or any other of the same class in the 
neighbourhood. In the Manhattan Bridge, now being 
built over the East River, the Americans have reverted 
to their favourite principle, with a principal span of 
1466ft. 

The Quebec Bridge crosses the river St. Lawrence, six 
and a-quarter miles above Quebec, and 165 below Mon- 
treal. It has a maximum span of 1800ft., thus exceed- 
ing those of the Forth by 90ft. At the point of crossing, 
about 187 miles from the estuary of the river, the channel 
narrows from 2790ft. to 1805ft., and this circumstance, 
combined with the desirability of avoiding intermediate 


| brook, M.A., Sir W. Mather, Mr. J. A. F. Aspinall, Sir W. H, 
| White, K.C.B., H. F. Donaldson, J. Gavey, C.B., &c. 


MANCHESTER ASSOCIATION OF ENGINEERS. 


THE jubilee anniversary dinner of tbe Manchester Associa- 


viously drew the attention of our readers to the pro- | tion of Engineers was held on Friday evening at the Midland 
| Hotel, 


Manchester, and was in every way a success. The 
President, Mr. Robert Matthews, was supported by the 





representatives of the municipal authorities in the person of 
the Lord Mayor of Manchester—Ald. Thewlis—Ald. Franken- 
burg—Mayor of Salford—Sir John Durston, K.C.B., Colonel | 
H. C. Holden, R.A., Dr. Ed. Hopkinson, Dr. R. T. Glaze- 


Mr. 
A. Saxon, ex-president of the Association, occupied the vice- 
chair. 

The usual loyal toasts were duly honoured. In responding | 
to ‘‘The Navy, Army, and Reserve Forces,’’ Sir John | 
Durston, after some general remarks, said that Manchester | 
machine tools were recognised as the standard of excellence 
throughout the world. His personal experience of their good | 
qualities covered an extensive period, for it was nearly forty- | 
five years since he became acquainted with a Whitworth | 
lathe. His experience was .also the universal experience of | 
naval engineers, and he recognised the superiority of machine | 
tools by purchasing them in large quantities, and ‘the 
memory of man runneth not to the contrary.’’ He referred 
to the influence .the Ship Canal was likely to have on the 
future of Manchester, and said that if it had been made a 
few feet deeper it would have enabled them- to equip the 
largest battleship in the service. Colonel Holden also 
responded. 

Dr. Hopkinson proposed ‘‘ Our Municipal Institutions,’’ 
and alluded to the local great success in electrical manu- 
factures, which was responded to by the Lord Mayor of 
Manchester and the Mayor of Salford. 

Dr. Glazebrook proposed ‘‘ Success to the Engineering 
Trades,’’ and said it was good to be optimistic, especially as 
applied to these trades. The connection between the | 
laboratory, of which he was director and the engineer, was 
increasing, and he was glad to say that they had received 
great assistance from the boilermakers of Lancashire, and 
when he remembered what their institution was doing to 
promote engineering science, he realised very fully that it was 
not by optimism or by hard work alone, but by well thought 
well thought knowledge and 


out reasoning and out g 
their application to science that Manchester became 


the centre of the trade. All the efforts he could put 
forth in the laboratory would be valueless if he had not 



































piers in the fairway, led to the adoption of the present 
span.. The headway is-165ft. The bridge is completely 
symmetrical about a central axis, and consists of two 
approach viaducts carried upon ordinary lattice girders, 
each 215ft. in span; two cantilever piers, supporting a 
shore arm 502ft. long, a river arm of 564ft., and an 
independent middle truss, 675ft. in span, resting upon the 
river cantilever arms. Each pier has a total height of 
310ft., and the accompanying skeleton elevation shows 
the system of web trussing employed. A little study of 
the diagram will indicate that the primary triangulation 
is of the usual Pratt series, composed of vertical and 
diagonal members. These are supplemented by a 
secondary series, apparently borrowed from  Pettit’s 
stiffened triangular truss. A good example of this truss 
will be found in the Mount Union bridge over the river 
Suniata. At the apices of the large members of the web 
articulations of diameters varying from 12in. to 24in. 
are provided. All the web members are built up of plates 
and various sections of steel. The lower portions of the 
principal piers are respectively 66ft. and 85ft. in height, | 
and were founded in caissons by means of compressed air, 
and contain 42,000 cubic yards of masonry. Adding to 
these the contents of the smaller pier, the total is raised 
to 65,000 cubic yards. Granite was used for the face- 
work. The erection of the shore caatilever arms 
was effected by the aid of scaffolding and _false- | 
works, and the central span by building out. An/ 
electric travelling crane greatly facilitated this operation, 
as it enabled an entire panel’s length to be got into place | 
by simple deposition. This part of the work was put in 
hand in August last, but it was obliged to be suspended 
during the winter months. The steel work was supplied 
by the Phenix Bridge Company, at Phoenixville, in Penn- 
sylvania, and was delivered at the site on the south side 
of the river. 

The width of the bridge is 90ft., and it will accommodate 
a pair of railway tracks in the centre, two roadways with 
tramways, and a couple of footpaths all on the same level. | 
Between the axes of the main girders the distance is 67ft., | 
but part of the footpaths, are carried outside upon 
brackets. The bridge will serve for the interchange of 
traffic between the Great Northern of Canada, the Quebec 
and Lake St. John, and the Canadian Pacific Railways on 
the north bank, and the Grand Trunk and the Quebec 
Central Railway on the south shore. 











THE newly-launched battleship Dreadnought was taken | 


into No. 5 basin in Portsmouth Dockyard on Monday and placed 
under the 100-ton sheers, where work on board her is actively 
proceeding. 





* Tue ENGINEER, May 30th, 1902. 
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QUEBEC CANTILEVER BRICG= 


| when the time approached for the trials in 1897, and on 


| the proprietors of Tur ENGINEER not to award the prize, 


| the making of the internal combustion engine, and as long 


| of work so much the better it would be for the engineering 


| factory dividend. 


| advances in wages from two societies since the Election, and 

















the co-operation of the engineering profession. He paid a 
graceful compliment to the valuable services rendered by Sir 
Wm. Mather during the past forty years, which was en- 
dorsed by the chairman, who said that Sir William was one 
of the first and greatest benefactors they had had. 

Sir William Mather, who, with Mr. J. A. F. Aspinall, 
responded, was reminiscent of the Association forty years 
ago, when it was more of a social than an engineering 
society ; but the provision of methods of technical education 
had changed all this, and they were bringing the engineering 
profession into a position to meet the competition of the rest 
of the world. 

Mr. Aspinall advocated closer touch between the 
Universities and the workshop, as, if they could combine 
accurate scientific knowledge with practical work, we could 
keep our position in the manufactories of the world. Dr. 
John Hopkinson was a happy illustration of this, as he had 
enabled a dynamo to be produced which was really a machine, 
not a toy, and which was almost as perfect as it was possible 
to be. It was gratifying to see how the great motor 
industry was spreading in this country. In 1896 the pro- 
prietors of THE ENGINEER offered a prize of £1000 to any 
makers of English motor cars who could show certain 
results at the Crystal Palace after a certain date. Sir 
Fredrick Bramwell, Dr. John Hopkinson, and himself were 
asked to act as judges. There were only twenty-one entries 


the actual day of the trials only five cars turned up. 
After two days’ trial the judges felt compelled to advise 


as there was not a single car which they could recommend. 
Happily, all that was now changed. We had thousands 
of cars that had been manufactured in this country, and 
he hoped that this industry would be maintained, and that 
the work would continue to be done as well in the future as 
it had been done in the past.- They ought also to rejoice at 


as they could get the public to take an interest in that class 


trade. 

Sir W. H. White, in proposing ‘‘ Prosperity to the Man- 
chester Engineers,’’ brought greetings and good wishes from 
all the engineering societies in London. He referred in the 
highest terms to Mr. Ashbury’s interesting. paper on ‘‘ The 
Fifty Years’ Work of the Association,’’ and pointed out that 
in achieving the highest results there must be mutual help 
and assistance in all classes of work, for however excellent 
individual effort might be, it was to the combined interest of 
the members of the Association in their work that their 
prosperity would be ultimately continued. 

In responding to the toast, the Chairman made a special 
appeal to the wealthy engineers of Manchester that they 
should join in subscribing towards a hall for their meetings. 
He believed that if they bought a block of buildings having 
shops underneath, they would be able to pay a satis- 
Turning to industrial and municipal 
questions, -he said they had already had applications for 





if they did not exercise the greatest care municipally they 
would allow conditions as to wages to creep in which would 
be most prejudicial to the whole of the trade of this country. 
He gave the utmost credit to Mr. Ashton when he told a 
meeting of cotton operatives that Lancashire could not stand 
a reduction to fifty-six hours in the cotton trade, they 
were still less able to stand it in the engineering trades when 
they had got German and other competition to deal with. 


| He was sorry to have to say this, but he felt in duty bound 


to raise a note of warning on the subject. He further warned 
them to be careful, and not scrutinise too closely questions 
of labour and hours in their municipal contracts. Hitherto 
they had steered clear of the politician, and he hoped they 
would continue to do so. The engineering trade had been 
very much neglected’ in Lancashire, and as compared with 
the cotton trade was seldom mentioned. But when he 
pointed out that the wages paid by the engineering firms 
of this country were 80 per cent. of those paid in the 


| cotton industry, they would have some idea of the extent 


of their work in Lancashire. 

The rest of the proceedings were exceedingly brief. ‘‘ Our 
Guests’’ was formally proposed by Mr. A. Saxon, and 
responded to by Mr. H. F. Donaldson and Mr. J. Gavey, and 
the toast of ‘‘ The Chairman’ by Mr. T. Ashbury, an’ ex- 
president. 








THE ELECTRIC PRODUCTION OF NITRATES 
FROM THE ATMOSPHERE.* 


By Professor SILvANus P. THompson, D.Sc., F.R.S, 


As the demand of the white races for wheat as a food-stuff 
increases, the acreage devoted to wheat growing increases, but at 
a less rapid rate ; and being limited by climatic conditions will, in 
a few years, perhaps less than thirty, be entirely taken up. Then, 
as Sir Wm. Crookes pointed out in his Presidential Address in 
1898, there "will be a wheat famine, unless the world’s yield 
per acre—at present abeut 12-7 bushels per acre on the average— 
can be raised by use of fertilisers. Of such fertilisers the chief is 
nitrate of soda, exported from the nitre beds in Chili. The 
demand for this has risen from 1,000,000 tons in 1892 to 1,543,120 
tons in 1905; and the supply will, at the present rate, be 
exhausted in less than fifty years. Then the only chance of avert- 
ing starvation lies, as Crookes pointed out, through the laboratory. 

In 1781, Cavendish had observed that nitrogen, which exists in 
illimitable quantities in the air, can be caused to enter into com- 
bination with oxygen, and later he showed that nitrous fumes 
could be produced by passing electric sparks through air. 
Although this laboratory experiment had undoubtedly pointed the 
way, though the chemistry of the arc flame had been mvestigated 
in 1880 by Dewar, and though Crookes and Lord Rayleigh had both 
employed electric discharges to cause nitrogen and oxygen to enter 
into combination, no commercial process had been found practical 
for the synthesis of nitrates from the air until recently. 

After referring, in passing, to the tenative processes of Bradley 
and Lovejoy, of Kowalski, of Naville, and to the cyanamide and 
cyanide processes, attention was directed to-the process of 
Birkeland and Eyde, of Christiania, for the fixation of atmospheric 
nitrogen, and their synthetic production of nitrates, by use of a 
special electric furnace. In this furnace an alternating electric arc 
was produced at between 3000 and 4000 volts, but under special 
conditions which resulted from the researches of Professor 
Birkeland ; the arc being formed between the poles of a large 
electro-magnet, which forced it to take the form of a roaring disc 
of flame. Sucha disc of flame was shown in the lecture theatre by 
a model apparatus sent from Christiania. 

In the furnaces, as used in Norway, the disc of flame was 4ft. 
or 5ft. in diameter, and was enclosed in a metal envelope lined 
with firebrick. Through this furnace air was blown, and emerged 
charged with nitrie oxide fumes. These fumes were collected, 
allowed time further to oxidise, then absorbed in water towers or in 
quicklime, nitric acid and nitrate of lime being the products. 
The research station near Arendal was described, also the factory 
at Notodden, in the Hitterdal, where electric power to the extent 
of 1500 kilowatts was already taken from the Tinnfoss waterfall 
for the production of nitrate of lime. This product in several 
forms, including a basic nitrate, was known as Norwegian salt- 
petre. Experiment had shown that it was equally good as a 
fertiliser with Chili saltpetre, and the lime in it was of special 
advantage for certain soils. The yield of product in these 
furnaces was most satisfactory, and the factory at Notodden, 
which had been in. eommercial operation since the spring of 
1905, «vas about to be enlarged ; the neighbouring waterfall of 
Svaelgfos, being now in course of utilisation, would furnish 23,000 
horse-power. The Norwegian company had further projects in 
hand for ihe utilisation of three other waterfalls including the 
Rjukanfos, the most considerable fall in Telemarken, which would 
yield over 200,000 horse-power. According to the statement of 
Professor Otto Witt, the yield of the Birkeland-Eyde furnaces was 
over 500 kilogrammes of nitric acid per year for every kilowatt of 
power. The conditions in Norway were exceptionally good for the 
furnishing of power at exceedingly low rates. Hence the new pro- 
duct could compete with Chili saltpetre on the market, and would 
become every year more valuable as the demand for nitrates in- 
creased and the natural supplies became exhausted. 








NAVAL ENGINEER APPOINTMENTS. 





THE following have been made at the 
Admiralty :— 
Engineer Commander.—G. H. Morris, to the Magnificent. 
Engineer Lieutenants.—F. C. Fisher, to the Euryalus; J. H. 
Harrison, to the Pembroke, for the lustrious, and on commis: 
sioning. 
Engineer Sub-lieutenant.—C. E. Sutton, to the Good Hepe. 
Artificer Engineer.—J. H. Denton, to the Pembroke, for the 


Illustrious, and on commissioning. 


appointments 








VETERANS OF INDUsTRY.—The Baltie Steel Works, Shettield— 
Messrs. J. Beardshaw and Son, Limited—attained their jubilee 
last year. In their employ remain two workmen who have been 
over half a century with the firm—Mr. James Hopkins, who 
worked for them in Garden-street before the business was removed 
to Attercliffe in 1855; and Mr. William Parker also has fifty years 
of uninterrupted service as a saw grinder, and whose father and 
grandfather were in the same employment. In honour of the 
event, the directors of the company gave a complimentary dinner, 
the guests including Mrs. Hopkins and Mrs. Parker and the 
employés who have a record of over twenty years’ service. 
Illuminated addresses were presented by the directors to Messrs. 
Hopkins and Parker, and they also received a gold-mounted 
umbrella, subscribed for by their fellow workmen. 





Abstract of a discourse delivered at the Royal Institution on Friday 
February 2nd, 1906. : 
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SOME TYPES OF STEAM DREDGERS 











STERN WELL HOPPER DREDGER TEREDO 


WILLIAM SIMONS AND CO., LIMITED, RENFREW, ENGINEERS 
































SUCTION DREDGER FOR 





LONDON WORKS, RENFREW. 





Wuite the services of Dutch, Belgian, and American 
dredger building firms have all of late, more or less, been 
requisitioned for the supply of dredging plant for varied 
undertakings, it is satisfactory to reflect that the noted 
pioneer builders of redgers, barges, and dredger plant gene- 
rally in this country continue to supply the larger share and 
a greater variety of productions of this class, and for a wider 
range of customers. In this article the impressions drawn, 
and the information gleaned, from a visit to one of the 
oldest established and widely-renowned dredger building 
establishments—that of William Simons and Co., Limited, 
Renfrew—will be given. An additional reason for select- 
ing the works of this firm for notice at this time is the 
fact that they have recently undergone extensions and 
re-arrangement, and have been equipped with much fresh 
plant of the most approved modern kind suitable for the 
special wofk carried on. 

Mr. William Simons, the elder, father of the William 
Simons who for many years was connected with the 
business after its transference to Renfrew, was a native 
of Greenock, and began shipbuilding operations there in 
1810. One of his first productions was a brig-of-war for 
the British Government, followed by four other war 
vessels for the Canadian lakes. Besides these, he turned 
out several sailing ships for the West Indian trade, and 
both he and his son, Mr. William Simons, who succeeded 
him, engaged in shipbuilding on no inconsiderable scale 
at Greenock. Under the title of William Simons and 
Son, business was carried on there for a good many 
years—the site of the yard is now absorbed by the 
Victoria Harbour—and young Simons obtained a prac- 
tical training in all branches of shipbuilding. The ship, 
Wm. Connal, the first ship fitted with wire rigging, 
was constructed by William Simons and Co. in 1851. In 
the course of time the business was removed to White- 
inch, two miles or so below Glasgow, and in 1860 to 
London Works, Renfrew, where, as William Simons and 
Co., the firm was augmented by Mr. Andrew Brown, the 
present respected head of the concern. Mr. Brown from 
very early in life had a thorough practical training in the 
work of marine engineering with such well-known Clyde 
firms as Tod and McGregor, and A. and J. Inglis, and has 
since, together with his sons, William and Walter—who 
joined him in the management in 1884—enormously 
developed the business. It was converted into a private 
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limited company in July, 1895, the directors being Mr. 
Brown and his sons; and in 1900, with a view to the 
adjustment of the private interest of the chairman and 
his family, the company, as at present formed, was incor- 
porated. 

Almost concurrently with the transference of the 
business to Renfrew, and the accession to co-partnership 
of Mr. Andrew Brown, dredging and barge building was 
entered upon. In 1861 the firm turned out the first 
hopper barge propelled by steam power; built to the 
order of the Clyde Navigation Trustees. During the next 
few years this pioneer steam barge was followed by five 
others of 300 tons and 400 tons carrying capacity. These 
hopper steamers were designed to supersede, or at least 
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supplement, the system of transporting dredgings by 
means of trains of mud-punts towards the sea by a steam 
tug. It was at first a matter of fine scorn on the part of 
the local wiseacres, the project of “carrying mud” in a 
steamer! Now, although the mud punt is not by any 
means extinct on the Clyde and other artificially-main- 
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types, one notable class of production being diving bells. 
Altogether since the foundation of the business in 1810, 
430 vessels of various types have: been constructed, 330 
of these having been built since the removal to Renfrew. 

In 1860 the firm turned out the notable river paddle 
steamer Rothesay Castle, which attained the then remark- 
able speed—not greatly exceeded even in modern times 
by vessels of this class—of 20} miles an hour. While 
engaged producing this high-speed craft the firm was also 
employed constructing a diving bell barge and pumps for 
the Clyde Trust. In 1867 the company launched the first 
steam ferry for vehicular and passenger traffic on the Clyde 
at Govan, and in 1868 it produced the screw steamer 
India for the Anchor Line, which was fitted with four- 
cylinder compound engines, the first of the compound 
type to run in the North Atlantic trade between this 
country and New York. In 1872-3 the pioneer dredgers 
with hopper combined, these being the Canada and the St. 
Lawrence for the Canadian Government were built. In 
1872 also the hopper dredger Medusa, the first dredger 
ever fitted with traversing bucket ladder in advance to 
cut her own flotation was produced. Modifications in 
the design of dredgers such as stern-well, bow-well, 
side discharge bucket ladder dredgers, sand pump 
suction dredgers, &c., have all been embodied, and many 
of them introduced for the first time in the productions 
of the firm. In all about ninety-seven hopper dredgers, 
ranging in capacity from about 200 to 3000 tons, have been 
constructed by the firm, and are now at work in all parts 


| of the world. 


tained waterways, steam hopper barges are all-potent in | 


connection with new improvements and dock formation. 


The further somewhat natural step of making the dredger | 


herself carry the dredged material was practically initiated | 


by the firm, the first example of this effective combination 
being the hopper dredger Canada. 
was employed constructing not only hopper barges and 
hopper dredgers, but steam ferries for vehicular traffic, 
swift river steamers, ordinary sea-going merchant 
steamers, and barges and vessels of a large variety of 


Very soon the firm | 





Another, and later, special production of the company is 
the elevating deck vehicular steam ferry, built in 1890 
for the Clyde Trust, to ply across Glasgow harbour. This 
curious vessel, the invention entirely of the Renfrew firm, 
while embodying the principle of double-ended propulsion 


| by two serews, which the firm first introduced in 1879 in 


the ferry steamer Oxton, built for vehicular and goods 
traffic on the Mersey, between Liverpool and Birkenhead, 
takes its chief distinction from the elevating deck, or 
platform, for receiving and discharging traffic on to the 
quays at any state of the tide. Although it was only in 
1889-90 that the Clyde Trustees were finally induced to 
order the vessel, the.firm had for several years endea- 
voured to persuade the Trust of the suitability of its 
patented vessel for the ferry work required at Finnieston, 
and submitted various modified proposals. Resulting 
experience with the Finnieston, as the vessel was named, 
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amply justified the builders’ confidence in their design, 
and the Trustees themselves were not long in recognising 
the value of this new and novel acquisition to cross- 
harbour facilities. 

A still more important and elaborate design of the 
firm’s in connection with vehicular ferries—a fine model 
of which is to be seen in their model hall—is an elevating- 
deck Channel steamer designed for taking on and landing 
railway trains complete at any state of the tide. The 
design has been got out with special reference to the 
conditions obtaining on the Dover and Calais service. 

No reference to the specialities of Simons and Com- 
pany’s work would be complete which took no cog- 
nisance of the study and attention they have given to the 
building of sand suction dredgers, and the large fleet of 
these vessels which they have constructed for the prin- 
cipal ports at home and abroad—from 200 to 3000 tons 
hopper capacity. The pioneer sand suction apparatus 
employed on the Mersey Bar waseconstructed by them, 
and led to the building of much larger vessels, as now 
employed onthe Mersey. Many of their suction dredgers, 
besides discharging the material into their own hoppers, 
are also arranged to discharge ashore through a long 
floating pipe line; and lately they have also arranged that 
after loading the hopper with sand, the dredgers are 
steamed to another site and pump the material from the 
hopper ashore to reclaim land from the sea. In a number 
of eases they have constructed combined bucket and sand 
suction dredgers which can be used for different mate- 
rials as required. It is generally known what the sand 
pump dredgers constructed for Natal have done to 
remove the bar and deepen the bay at Durban. In 
all, Simons and Co. have supplied ten suction dredgers 
for the improvement of the Port of Durban. In 1895, or 
one year prior to the serious adoption of sand-pumping 
dredging as a possible solution of the bar problem at 
Durban, the average bar depth was 12ft. lin.; last year 
it was 28ft. 8in., a truly remarkable certificate of the 
effectiveness of the suction dredger in suitable material. 
The Nautilus and Cetus, of 2500 and 3000 tons hopper 
capacity respectively, are the latest additions to the 
Durban fleet, and both were constructed by Simons and 
Co. It may be of interest to note that the Nautilus has 


| 4 tons capacity. 


of dealing with boiler, plates of the larger sizes now”com- 
monly used, and up to 1fin.in thickness. There is a 
powerful hydraulic riveter by Crow, Harvey and Com- 
pany, having a 12ft. 6in. gap, and exerting power in four 
stages, viz., 30 tons per inch, 60 tons, 97 tons, and 150 
tons. Vertical rolls, electrically driven, by the same 
makers, admit of plates of 12ft. 6in. depth and 1in. in 
thickness being dealt with. A planing machine to deal 
with plates 28ft. long and upwards by Crow, Harvey and 
Company is served by a Tweddell hydraulic crane of 
Other notable appliances are fixed and 
radial drills by Campbells and Hunter; also a boring 
machine by the same makers, designed specially for 
dealing with combustion chambers. All the heavier 
machine tools are each driven by special motor, and one 
especially powerful motor of the General Electric Com- 
pany’s make drives a group of the smaller machine tools. 

For dealing with plates to be heated and wrought 
while heated—dredger buckets forming a very consider- 
able amount of such work—there are two gas-fired fur- 
naces of Smith and Wincott’s design, one of which is 18ft. 
long by 12ft. wide, and the other 10ft. by 5ft. wide, both 
giving excellent aid in the forming of the body of the 
dredger buckets. Buckets of the highest capacity used, 
made of lin. and l}in. steel plate, are formed in one 
heat—a plate 1}in. thick taking about fifty minutes to 
attain proper heat—-being bent and set over a cast iron 


anvil block of the special shape required. A large assort- | 


ment of these anvils is, of course, kept, so that buckets of 
various shapes having capacity from three cubic feet 
upwards are readily produced. 

Conjoined with a comparatively modern part of the 
engine shops, as formerly existing, the new shops recently 
erected form one complete, well-arranged, and lighted 
department, measuring 390ft. in length by 125ft. in 
breadth. It has cast iron standards and wrought steel 
girder crane runners, the sides being of galvanised, corru- 
gated sheeting, and the roofing mostly of glass, giving 
copious lighting to every part. There are three bays in 
the width, two of 50ft. and one side bay of 25ft., each 
being served by an overhead travelling electric crane. 
One of the 50ft. bays is served by two 30-ton three-motor 
cranes, supplied by Booth, of Rodley, and Marshall, 


and links. One of these machines, which we illustrate 
below, was made by Loudon Brothers, of Johnstone, and 
embodies features suggested and devised by Simons and 
Co. themselves from their experience of what is needed in 
the special work undertaken by it. - Bucket backs 
clamped on the table as shown in the illustration can be 
operated on by as many as sixteen cutting tools. 

The tool-room department is a prominent feature 
of the new shop, and is 50ft. square and centrally 
situated. The plant in this important section of the 
shops comprises muffle and circular furnaces and oil 
bath, by Fletcher, Russell and Co., and by Sir W. G. 
Armstrong, Whitworth and Co., Limited. There are also 
all the latest appliances for air hardening of high-speed 
steel, the air pressure being from 90 lb. to 100 Ib. per 
square inch. 

The driving of the machinery of the engine shops is 
effected in sections by two compound inverted direct- 
acting engines, one of 100 and another of 80 horse-power, 
steam for which is furnished at 100 lb. pressure by 
three marine type boilers, in connection with which a 
superheater of the type invented by Professor Watkinson 
is installed. 

Besides the two general steam prime movers, the power 
house contains two electric units of 250 brake horse-power 
each, one by the Anderston Foundry Company, and the 
other by Angus Murray and Son, Craigton Engine 
Works. These supply power to one 40 horse-power 
motor for driving main shafting in the saw mill; one 60- 
ampére motor for driving main shafting in the pattern and 
joiner shops, and one 60-ampére motor for driving 
main shafting and overhead crane in the boiler shop. 
These electric generating units also supply current to 
independent motors attached to the punching and shear- 
ing machines, plate-bending rolls, and _plate-planing 
machine in the shipyard machine shed. 

The pneumatic plant, also here installed, comprises 
three Ingersoll-Sargeant compressors, supplied by John 
Macdonald and Son, Glasgow, which provide air power at 
from 80 1b. to 100 1b. pressure for caulking and tapping 
boiler shells, and for riveting bucket bodies in the boiler 
department. Pipe mains also distribute power to the 
various ships’ berths for caulking, riveting, hole boring, 
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taken her full load of 2500 tons of sand in fifteen minutes, 
which is, of course, equal to raising 10,000 tons per hour. 

The present works of William Simons and Co., Limited, 
are situated close to the Renfrew Wharf and steamboat 
pier, in a favourable position as regards launching 
finished ships into the Clyde, and for the reception or 
dispatch of material by rail. The works are upwards 
of 13 acres in extent, the shipyard frontage to the 
Clyde being 700ft. The extensions and improve- 
ments which, as before stated, have been under pro- 
gress are now practically completed. Whil the new 
portions consist mainly of engine and boiler shops, and a 


commodious new foundry, all having fresh additions to | 


their equipment, the work of reconstruction and general 
rearrangement has, of course, entailed accessions to the 


machinery and plant of the shipyard department as well. | 


The latter is chiefly concerned with the shipyard machine 
sheds, and contributes to the increased facility of opera- 
tions in these departments. New machine tools of heavier 
calibre, and the most improved make, have been installed. 


Fleming and Jack, Motherwell, having a traversing speed 


| of 350ft. per minute, and one 15-ton crane by Booth, of 


Rodley, also of 350ft. speed. The other bay has one of 
30 tons, by Carrick and Ritchie, Edinburgh; while the 
side bay is served by another Booth crane of 12 tons. A 
line of narrow-gauge railway runs through the engine- 
shop from end to end, and across the shops at intervals to 
the side entrances, rendering the handling of machinery 
items very convenient. 

Amongst the numerous machine tools with which this 
section of the establishment is equipped, a few of the 
more important may be briefly referred to. There is a 
powerful boring and surfacing lathe by Shanks and Co., 


| Johnstone, chiefly used for boring large bucket ladder 
| tumblers and the firm’s special friction wheels for dredge | 


gear. These friction wheels, it may be stated, were 
designed by the firm for taking away any undue strains 


| on the dredging machinery when dredging rock. There 
| is also a powerful planing machine, by G. and A. Harvey, 


Among notable items in this connection are a number of | 


shearing and punching machines by James Bennie and 


Sons, one of which is especially adapted for shearing | 


heavy material of the variety of sections now being 
employed in ship construction. 
l}in. holes through plates 1}in. thick, the punching speed 
being equivalent to forty holes per minute. Heavy plate 
rolls to admit plates 28ft. long, a plate-planing machine 
of the same capacity, and a handy set of straightening 
and flattening rolls, all by Craig and Donald, of John- 
stone, are other machines of note in this section of the 
works. 

The boiler shop, which is an entirely new structure, 
has the outside walls of brickwork, with the object 
mostly of minimising reverberations. 
and has a width in two bays of 95ft., the central support- 
ing standards being of cast iron with wrought steel 
girder bearers for carrying overhead cranes, &c. Each 
of the two bays is served by two overhead electric cranes, 
one of 80 tons capacity by Marshall, Fleming, and Jack, 


The punching capacity is | 
| referred to. 
| by Shanks and Co., with special heads for cutting 


| 
| 
| 
| 
| 


It is 200ft. long, | 


for cutting feather seats in shafting from 40ft. to 50ft. in 
length. These shafts are used for the firm’s patented 
traversing gear. A large boring mill with special 
device for boring large centrifugal sand pumps is 
another noticeable feature. This machine was designed 
and built by the firm for the special purpose 
There is a powerful wall planing machine, 


keyways in tumblers and friction wheel centres; 
a powerful milling and profiling machine by Hetherington 
and Son, Manchester, used for milling clutches and 
clutch wheels for winches; and a_ hollow spindle 


lathe by Kendall and Gent, Manchester, designed for turn- | 
ing bolts from rolled bars, thereby doing away with | 


and chipping, and to the iron foundry for rough dressing 
of castings. Two of these compressors, one of 130 cubic 
feet of free air capacity per minute, and one of about 
500 cubic feet capacity, have hitherto served all purposes, 
but to overtake the extra demand on power distribution 
caused by the recent re-arrangement and fresh accession 
of tools, a third compressor of about 660 cubic feet 
capacity is now laid down. 

Flanking the main gateway to the works are ranges of 
substantial brick three-storey buildings, on the one side 
being the commercial and drawing-offices, with carpenter 
and joiner shops beyond, and on the other the forge 
and smith shops. The forge and smith shops have an 
equipment of power hammer, forges, and fires, ample in 
variety and capacity for the multifarious items of gear- 
ing and fitments usually involved in dredger and barge 
production. The plumbers’, tinsmiths’, and brass founders’ 
shops are in a self-contained building, well equipped with 
heating furnaces and fires, and with all the necessary 
hand and power appliances. These include a group of 
small machine tools worked from shafting driven by a 
12 brake horse-power gas engine. At present this 
engine takes town’s gas, but it is under contempla- 


| tion to install a suction producer plant to supply what is 


necessary for this purpose. 
Besides the seven launching berths proper, the open 
shipyard area is utilised for building barges and other 


| lighter craft, for taking to pieces and shipping to their 


forging. This machine has been specially designed for | 


rapid work with high-speed steel. Still other tools whose 


| function is mainly connected with the special work of 


dealing with dredger gear are two band saws by Clifton 


|and Waddell, Johnstone, with angular table for sawing 


Motherwell, and the other of 10 tons by Booth, of Rodley. | 


The equipment of the boiler shop embraces powerful 


riveting, drilling, planing, and rolling machines, capable | 


long beams for hopper door winches, and for forming 
bucket links. 
Special tools for which, as may be readily understood, 


destination abroad. The diversity of purpose for which 
the productions of the establishment are destined affect 
not only the character of the equipment, but the dimen- 
sions as well, and the staging and hoisting facilities 
are so arranged as to be easily adapted to changing condi- 
tions. On several of our illustrations the sheer-leg 
arrangement usually adopted for heavy lifts—more or 


| less easily transformed and adjusted to suit the varying 


there is ample provision of important work, are the | 
horizontal drilling machines for dealing with bucket backs | 


lengths, breadths, and depths of vessels—may be seen. 
All the heaviest and essential features of the dredging 
and propelling machinery are put on board before launch- 
ing; indeed, most of the productions are launched with 
steam up ready for self-propulsion and for dredging. 
Alongside the Renfrew Wharf, in the considerable 
tidal inlet formed by the debouchure of the Pudzeock 
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into the Clyde, quite close to the yard, there is a 40-ton 
steam derrick crane, where the finishing outfit is given 
to the firm’s productions. 


A commodious foundry has been this year erected on | 


the east part of the works, fitted up in a complete 
and up-to-date manner, with electric overhead crane, 


Hislop patented drying stoves, pneumatic hoist for con- | 


veying the material to the cupola, motor driven mortar 


mill and electric derrick crane for handling the castings | 


in the dressing yard outside the foundry. A small brass 


foundry is also attached to the main building, fitted up | 


for the making of brass castings. 








125-TON LOCOMOTIVE WEIGHING MACHINES. | 


A. NUMBER of locomotive weighing machines of a capacity 
up to 125 tons have, within the past few months, been com- 
pleted by Messrs. W. and T. Avery, Limited, of Birmingham, 
for the North-Eastern Railway Company. These machines 
have been specially designed for the purpose of ascertaining 
the load upon each separate wheel of a locomotive, so that the 
springs may be so regulated that the total weight of the 
engine is distributed in the desired proportion on each wheel. 


Each of the machines consists generally of ten weighing | 


tables, each 6ft. long by 1ft. wide, and each fitted with steel 
rails to suit a permanent way gauge of 4ft. 8in. 
are each supported by two triangular main levers, with 
transferring levers to transmit the load to the indicating 
mechanism. The levers are all suspended from a cast iron 
framing, which also encloses the weighing tables, leaving an 
4in. clearance all round. The main frame is carried upon 
masonry foundations, and completely encloses the weighing 
levers, making the whole machine self-contained. The indi- 
cating arrangement is Avery’s patented ‘‘ Aérostat ”’ 
mechanism, which shows readings upon ten graduated 
quadrants traversed by a pointer or finger, enabling the 
weight upon each individual wheel of the locomotive to be 
read at a glance. 
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The tables | 


This mechanism consists generally of two | 
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RAILWAY COMPANIES’ MEETINGS. 


THE NORTH LONDON RAILWAY. 


Tue report of the directors of the North London Railway 
Company for the half-year ending December 31st, 1905, shows 


decrease of £1917; and the expenses to £163,556, against 
£166,365, a decrease of £2809. 
| expenses to gross receipts was 63°07, against 63°68. The 
receipts from the traffic were £242,337, as against £243,745, 
| thus showing a net decrease of £1408. The number of 
| passengers carried has decreased by 614,637; this is said to 
be due to the competition of tramways, &c., and to the 
| continued depression of trade in the East End of London: 


half-year’s working is that, after providing for interest on the 
debenture capital and on other prior charges, there is a balance 
to the credit of net revenue of £72,100 9s. 6d., from which it 
is recommended that dividends for the half-year be declared 


as under :—Preferential consolidated stock (1866) at the rate | 


of 44 per cent. per annum, making the dividend for the year 
44 per cent. 


44 per cent.; and the consolidated stock at the rate of 44 per 
cent., making the dividend for the year 4} per cent. 
leaves a balance of £4951 9s. 6d. to be carried forward to the 
current half-year, against £3672 19s. 4d. in 1904. 


THE GREAT NORTHERN RAILWAY. 


The 119th half-yearly meeting of the Great Northern 
Railway Company was held last Friday at King’s Cross 
Station, Lord Allerton—the chairman — presiding. In 


moving the adoption of the report the chairman remarked | 


that it was the best report that they had had for some time. 
The expenditure-on capital account for the half-year was 
£95,000, or £38,996 less than the estimate. The debit 
balance to capital account on December 31st last stood at 
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LOCOMOTIVE WEIGHING MACHINE 


gun-metal cylinders suspended by, and rolling upon, non- 
extensible metal bands of special composition. 
are connected to the main levers of the weighing machine by 
means of two other similar metal bands and wrought iron 
links. Attached to the rolling cylinders are pendulum 
weights, which act as counterpoises to the weight upon the 
connecting-rods due to the loads upon the several platforms. 
The strain causes the cylinders to roll up the suspending 
bands until their motion is arrested by the outward move- 
ment of the pendulum weights and equilibrium is restored. 
The cylinders are connected by means of a link and toothed 
gearing to a rotating pointer, which traverses the graduations 
upon the quadrants. These are each marked up to the full 


load of 12$ tons by divisions of 561b. The movement of the | 
pointer is steadied by means of two dash-pots and plungers | 
attached to the rolling cylinders, the plungers in this | 
In this mechanism 

friction has to a large extent been eliminated, and springs are | 
not used anywhere, whilst neither water or any other fluid | 


mechanism having a perfect movement. 


has any part in the indicating of the load. For this reason 
the makers claim that it is suited to any climate, its accuracy 
being unaffected by changes in temperature. The indicating 
mechanisms are each carried upon cast iron pedestals standing 
upon cast iron base-plates, and enclosing cast iron intermediate 
levers, each having an adjustable balance weight actuated by 
a screw anda milled knob. The indicating mechanism is 
relieved from the weight of the main weighing levers, and 
the stresses due to the passing over the platform of locomotive 
or trucks, not requiring to be weighed, by moving a hand 
lever at the side of one of the wooden cases. This hand lever, 
on being turned through a right angle, rotates cams which 
simultaneously lock all the intermediate levers and prevent 
them communicating the stresses to the indicating mechanism, 
and thus protecting it from injury and wear when the machine 
is not in use, 


The cylinders | 


| £290,719. For the current half-year the capital expenditure 
was estimated at £263,500. Of this about £65,000 was for 
subscriptions to joint railways, and £192,000 was for lines 
and additional working stock for the Great Northern proper. 
The sanction of the proprietors was asked to the expenditure 
of £153,393, of which sum about £18,000 was for new works 
and improvements, and £135,000 for additional working 
| stock. The total revenue from all sources amounted to 
£3,118,241 for the half-year, this being an increase of £52,129 
over those for the December half of 1904. The number of 
passengers carried, excluding season ticket-holders, was 


164,000 more than in the previous half-year, and the receipts 
The average fare per passenger had | 
been 94d. There could be no doubt that the tramways were | 


had been £7645 larger. 


affecting the short-distance passenger traffic of railways in all 
the districts where they were running. However, the com- 
pany’s London suburban traffic had been maintained. The 
season ticket receipts showed an increase of £650, and the 
transferences in the London and suburban district from the 
| second to the third-class still continued. The merchandise 


| traffic receipts exhibited a net gain of £10,597; the mineral | 


| traftic had increased by 307,000 tons, and the receipts had been 
| larger by £21,000. The tonnage of merchandise and minerals 
combined showed an increase of 338,000 tons, and the receipts 
| an increase of £32,000. The joint line receipts were £7621 
| higher, principally from goods and coal traffic. With regard to 
| the expenditure, there had been an increase of £4600 in the 
| engineer’s department, due to renewing the permanent way 
and other reconstruction works. In the locomotive depart- 
ment the expenditure exhibited a decrease of £7220, although 
there was an increase of 167,000 passenger train miles, and 
of 74,000 goods and mineral train miles. During the past 
year they had re-built forty locomotives, of which twenty- 
two had been of the latest type of express passenger engines. 
| Six new rail motor cars were added to the stock during the 


that the gross receipts for the half-year amount to £259,322, | 
against £261,240 in the corresponding period of 1904, a | 


The percentage of working | 


The number of season tickets issued shows an increase of | 
2233, the number issued being 50,739, as compared with | 
48,506 in the corresponding period of 1904. “The result of the | 


Second preference consolidated stock at the rate | 
of 44 per cent. per annum, making the dividend for the year | 


This | 


| 
| half-year. The net balance of £1,149,481 showed an increase 
| of £58,677, or 5°38 per cent. There wasan additional charge 
| of £4874 for interest on debenture stock, while £25,766 less 
| was brought forward. No further contributions had been 
made to the contingency fund, and the balance available for 
| interest showed an increase of £42,427. After providing £275 
more for dividend on the additional preference capital, the 
| board were able to recommend the following rates of dividends 
for the half-year on the divided stocks :—Two per cent. on 
the preferred converted ordinary stock, 14 per cent. on the 
deferred converted ordinary stock, 14 per cent. on the 
A stock and 3 per cent. on the B stock, leaving £47,726 to 
be carried forward. The chairman then made some interest- 
ing remarks regarding rail motor cars. As yet the company’s 
experience with this type vehicle had not been sufficiently 
| extensive to pronounce any definite opinion as to what would 
| be the result of their working. But he understood that they 
were answering their purpose. Permission had been given 
by the Board of Trade to provide what were called ‘‘ halts,”’ 
which meant that without building astation the company might 
| at certain convenient pofnts, such as where roads crossed the 
line, put down a rough platform and pick up passengers with- 
out fixing any general time-table for doing so. At a previous 
meeting he mentioned that the board were desirous of 
ascertaining whether any advantage was to be gained 
by the use of compound locomotives. Some of them thought 
that, theoretically, the principle was right. They inviied 
| specifications from all the principal makers, prescribing the 
test task that would have to be done. Their own locomotive 
engineer had also built one engine of this type, according to 
his own views. They had, therefore, had the opportunity of 
comparing the working of « compound engine with one 
| of their best simple engines. The task prescribed for the 
compound engine was completely and fully performed, and, 
therefore, so far as the builders were concerned, nothing 
could be said against them. But, from the point of view 
of economy and efficiency, there was little difference 
between them. They had not, however, done with the 
matter yet, because it was not unlikely that, on the advice of 
their locomotive engineer, they might try his principle for 
heavy goods or coal engines. 
THE LONDON AND NORTH-WESTERN RAILWAY. 
The report of the directors of the London and North- 
Western Railway Company for the year ending December 
| 31st last shows that the profit on the half-year’s working was 
| £2,992,191, which is an increase of £172,291 over that of the 
corresponding period of 1904. Dividends of 4 per cent. 
are recommended on each £100 of guaranteed stock, 
| preference stock, and preference stock (1902). On the 
Consolidated Stock a dividend of 7} per cent. as against 64 
| per cent has been recommended. This leaves a balance of 
| £93,874 to be carried forward as against £84,533 in the 
corresponding half-year of 1904. The number of passengers 
carried amounted to 44,703,780, an increase of 82,862. The 
mileage also shows an increase of 437,330, the total 
amounting to 15,097,933. - The merchandise and minerals 
carried is given as 24,941,066 tons, and the mileage of goods 
|and minerals trains is given at 9,483,506. The increase 
in revenue receipts this half-year is £243,225, and the increase 
in expenditure is £70,934, as compared with the correspond- 
ing period of 1904. The company is applying to Parliament 
in its Bill for the ensuing session for power to make new lines 
in Flintshire, Denbighshire, Monmouthshire, Glamorgan- 
shire, and Leicestershire, and to execute works and to acquire 
lands on various parts of its system. The company is also 
| applying to the Light Railway Commissioners for an order to 
construct a light railway from Dyserth to Newmarket in the 
County of Flint. By the Lancashire and Yorkshire Railway 
Bill it is proposed to authorise the Lancashire and Yorkshire 
Railway Company and the London and North-Western 
Railway Company to acquire certain lands in connection 
with the Preston and Wyre Railway. The Slieve Bawn, 
| a new cargo steamer built for the company’s Holyhead and 
Dublin-Northwall service, has been delivered, and is 
giving entire satisfaction. The additional accommodation 
between Euston and Camden, including the carriage 
| sheds and sidings and the electric power working of 
| signals, are now complete and in use, and arrangements 
| have recently been concluded with the Charing Cross 
and Hampstead and the City and South London Railway 
| companies to construct an interchange station on the arrival 
side at Euston in connection with the tube railways of these 
companies, and operations wiil be shortly commenced. 
Between Willesden and Sudbury and Wembley, eight of the 
sixteen miles of additional lines for goods and coal trains are 
open for traffic. At Crewe about half the additional accom- 
modation comprised in the extension of the passenger station 
has been carried out, and portions of the new works are 
already in use. The laying of the permanent way is in hand, 
and the signals to be worked by electric power are also being 
proceeded with. At Garston satisfactory progress is being 
made with the new South Dock, which will be 144 acres in 
area. The branch railway at Brynmawr—constructed 
| jointly with the Great Western Railway Company—was 
| brought into use for goods and coal traffic on the Ist of 
August last, and will be opened for passenger traffic upon the 
completion of the addition now in hand at Nantyglo Station. 
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| A LINK WITH THE ZARLY RAILway Days.—We understand that 
| at the end of the present month Mr. William Snaith, the locomo- 
fee accountant of the Central Division of the North-Eastern 
Railway Company, at Darlington, retires from active service. Mr. 
Snaith, it is of interest to note, is probably not only the oldest person 
holding an official position, but ios retained this post for a period 
which doubtless may constitute a record in the annals of railway 
history. Mr. Snaith’s railway service dates as far back as the year 
1846, when he commenced work in the office of the old Shildon Works 
Company, and was appointed to the post of cashier and accountant 
in 1854, a post which, through all the changing scenes of railway 
| history, he has practically retained until the present day, but 
with, of course, greatly increased responsibility. The Shildon 
Works Company, it may be here recalled—the proprietors of 
which were Mr. (now Sir) David Dale and the late Mr. William 
| Bouch, brother of Sir Thomas Bouch, the well-known engineer 
were the contractors for the supply of locomotive and hauling power 
| to “‘the first public railway,” the Stockton and Darlington Com- 
| pany. In July, 1863, the Shildon Works Company established 
| new and extensive locomotive works at Darlington, North-road, 
| and shortly afterwards the Darlington works were taken over by 
| the railway company, which, in 1878, was amalgamated with the 
ilway Company. Mr. Snaith, through all these 


| North-Eastern 
changes, filled the post of locomotive accountant, and also had 
the control of the Stores Department of the Central section of the 
North-Eastern Railway system. The directors of the North- 
Eastern Railway, upon receiving Mr. Snaith’s resignation after the 
record service of sixty year's, passed a special minute expressing 
their regret and their high appreciation of his valuable and 


| Jengthy service, 
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RAILWAY MATTERS. 


Tue Great Central Railway directors have placed 
contracts for two new turbine steamers for continental traffic. 


SATISFACTORY progress continues to be made with the 
widening of the Great Central Railway between Ardwick and 
Hyde Junction. 


Tue Hastings and District Electric Tramways Com- 
pany have decided to adopt the G. B. surface contact system on 
the sea front route. 


THE directors of the Great Western Railway have 
approved plans for the erection of a new station at the Hammer- 
smith terminus of the Hammersmith and City Railway. 


Tue chairmanship of the North-Eastern Railway Com- 
pany having become vacant owing to the resignation of Sir Edward 
tirey, on taking office as Secretary of State for -Foreign Affairs, 
the directors will appoint his*successor at their first meeting. 


Tue Board of Trade have recently confirmed the Tar- 
porley Light Railway Order, 1906, authorising the construction 
of a light railway in the county of Chester, from Tarporley to a 
junction with the railway of the Cheshire Lines Committee near 
Mouldsworth. 


Botn the Great Western and North-Western authori- 
ties deny that there is any foundation for the report recently 
current that the Great Western and North-Western Railway Com- 
panies were negotiating for the absorption of the Rhymney Rail- 
way Company. 

SeveRAL of the steam railways of Sweden are being 
electrified, and the Government. are planning to erect a large 
hydro-electric power plant on the canal at Trollhattan. It wil! 
require from three to four years to complete the power station, 
which will be done, it is said, at a cost not exceeding about £7 10s. per 
effective horse-power. 

DurinG the past half-year the Bentley and Bordon 
Light Railway belonging to the South-Western Railway Company 
has been completed and opened for traffic, and good progress has 
been made with the extension of the Amesbury and Military Camp 
Light Railway to Bulford. 


[r is expected that the new Great Central Railway line 





fron Neasden to Grendon Underwood will be ready for the convey- | 


ance of passenger traffic next month. The work of erection of this 
company’s new carriage and wagon shops at Dukinfield, near 
Manchester, has commenced. 


Chamber of Commerce on Monday, a resolution was unanimously 
passed approving the proposed Wigan and Heysham railway sub- 
ject to the preservation of places of historic interest in the town, 
and the maximum rates not exceeding those now in force. 


A Britt has been presented in the Massachusetts 
Legislature to require ‘every railroad company operating 
passenger cars” in the State to equip its line with a block signal 
system to be approved by the railroad commissioners ; and to have 
the same in operation by, or before, a date yet to be specified. 


Tue first steel castings made in America of which 
anything is generally known, were crossing frogs made for the 
Philadelphia and Reading in July, 1867. These castings were 
made from crucible steel of about the same hardness as tool steel, 
and while they had'a smooth surface they were honeycombed 
throughout and far from perfect. Neither the Bessemer nor the 
open-hearth process of steel making was in successful use at that 


“time. 


Tue North-Eastern Railway Company's half-yearly 
report shows 77,396 increase in passenger train mileage, chiefly 
due .to the electrica! train service. The mileage of this latter 
branch was 601,765 for passenger trains and 2870 for goods trains. 
Plans for the joint dock which this company and the Hull and 
Barnsley Company are to construct at Hull have been’ finally 
settled, and a contract for the work will be let during the next few 
months, 


At the meeting of the Great Eastern Railway Company, 
Lord Claud Hamilton stated that there is a new industry proposed 
for Essex, and that is the growing of beetroot for the purpose of 
manifacturing sugar.on the spot, and if this new industry is 


capable of beingsestablished at ‘a profit, the promoters:may rely | 


upon the Great Eastern Railway Company doing all in their power 
to enable it to become an important item of manufacture in that 
district, 

At a recent conference of the Berlin municipal autho- 
rities with the municipal officers of eight suburban towns, includ- 
ing Charlottenburg and Schoeneberg, it was resolved to take the 
initiatory steps to acquire the Berlin Street Railway Company, 
which has the monopoly of the street railways of Berlin and 
its suburbs, and to operate roads upon the joint account of the 
municipalities referred to. The company has a capital of 


£5,000,000, 

Tue Pacific Railway Company has changed its name 
to the Chicago Milwaukee and St. Paul Railway Company of 
Washington. By.the terms of the new articles the company is 
incorporated to build railways, commencing at some convenient 
point, to be determined on in Seattle and in Tacoma, and extend- 
ing thence in an easterly and south-easterly direction to some 
consequent point on the eastern boundary line of Washington. 
The estimated length is given as 300 miles. 


Durine October, November, and December the United 
Railways Company, of St. Louis, carried 44,241,395 passengers and 
made 1,235,524 trips. In the months of July, August, and Sep- 
tember there were 44,435,325 passengers carried and 1,269,032 
trips made. In 1904,-the last quarter of the year, there were 
1,537,150 trips made and 53,695,829 passengers carried.~ In 1905, 
170,009,691. passengers were carried, and in 1904, 201,316,532, a 
falling off’of 31,306,842. There was a gain in 1905 over 1903 of 
22,868,262. 

Durine the past half-year the Liverpool Overhead 
Railway Company carried 5,617,672, against 5,613,752 passengers, 
the increase being entirely in cheap workmen’s tickets, a falling off 
in both first and third-class ordinary traffic being recorded. A 
system of differential fares has been introduced, with a view to 
meeting tramway competition. The average receipts per passenger 
work out at 1-78d., compared with 1-90d. last year. In July the 
Seaforth extension was opened, but, the report adds, the through 
service to Southport has not yet been inaugurated, owing to the 
delay in completing the necessary rolling stock. 


On Monday morning, Sir J. Clifton Robinson, the 
managing director and engineer of the London United Tramways 
Company, ran a successful trial trip with two electric cars over the 
new lines which the company has had under construction since 
March last in the neighbourhood of Kingston. These lines have a 
route mileage of about seven miles, represent the first incursion of 
the company into the county of Surrey, and are connected with 
the older part of its system by a line over Kingston Bridge. They 
will be fed with electricity from a transformer sub-station now 
nearly completed at Kingston, and this in turn will be supplied 
from the Chelsea generating station of the Underground Electric 
Railways Company with an alternating current at 11,000 volts, 
which will be converted to a direct current at 550 volts for use in 
the motors of the ears, 


NOTES AND MEMORANDA. 


THE output of coal from the mines in Prussia during 
the eleven months ending with November last is returned at 
103,268,375 tons, as compared with only 102,437,851 tons in the 
corresponding eleven months of 1904, 


THE manufacture of lampblack by the imperfect com- 
bustion of natural gas is extensively developed in Calhoun, Lewis, 
and Doddridge counties, West Virginia. It is estimated that from 
30 to 40 million cubic feet per day are consumed in this most 
wasteful process. 


THE Colosseum at Rome was built by Vespasian and 
Titus, A.D. 75 to 80; it was constructed largely of concrete walls, 
in which natural cement was used. The dome of the Pantheon is 
of concrete supported on a framework of brick arches ; it is one of 
the earliest concrete structures known. 


In the month of December last 2352 vessels, measuring 
500,726 tons net, used the North Sea and Baltic Canal, against 
2101 ships and 416,234 tons in December, 1904. The figures for 
the whole year 1905 are : 32,196 vessels and 5,650,736 tons, against 
32,371 ships and 5,123,639 tons in the year 1904. 


THE first section of the new Pacific cable has recently 
been successfully laid. The cable steamer Faraday has arrived at 
Iquique from Valparaiso, having completed the laying of the first 
portion, which is 911 miles in length. The cable will be continued 
a Iquique to Churrillos, in Peru, a further distance of 770 
mies, 


AN excellent indication of the prosperous condition of 
the cotton trade in Lacashire is afforded by the large number of 
new mills which were built last year. These numbering sixty-one, 
representing 5} millions of spindles and 40,000 new looms, will 
probably be at work by next month. The profit on ninety mills 


| last year averages 19 per cent. There is a danger that the produc- 


tive capacity will exceed the demand. 


OnE of the most curious clocks in the world is said to 
be that which tells the time to the inhabitants of a little American 
backwood town. The machinery, which includes nothing but a dial, 
hands, and lever, is connected with a geyser which shoots out an 
immense column of hot water every 38 seconds. This spouting 
never varies to the tenth of a second. Every time the water spouts 
up it strikes the lever and moves the hands forward 38 seconds. 


In 1694 a model motor car is said to have been 
exhibited to the Emperor Cang Hi of China by Grimaldi and 
Periera. Grimaldi was a Jesuit who had great mechanical 


; ._. , . | ability. The car in question is said to have carried a brazen 
At the annual meeting of the Lancaster and District | 








vessel containing a coal fire. This generated steam from water 
contained in a vessel situated over the fire. The steam was 
directed on to vanes arranged like those of a-windmill, and the 
shaft carrying the vanes actuated the driving axle of the car. 


THE submarine boat Shark of the United States navy 
recently left the navy yard, New York, and steamed tothe lower bay, 
where she was put through some manceuvres. She was convoyed 
by the naval tug Apache, which carries a powerful steam derrick, 
supplied with the necessary grappling hooks and tackle. In the 
event of the Shark’s refusal to come to the surface, after being 
submerged, the hooks can be fastened into eyes on the skin of 
the submarine, and the latter can then easily be raised to the 
surface. 


THE Gas World states that Herr Raupp, of Mayence, 
has devised an automatic gas kindler and extinguisher, based upon 
that singular propérty of selenium in virtue of which it conducts 
electricity when it is daylight and becomes a bad conductor when 
it isdark. The selenium must even be sheltered from the influence 
of the gas flame, for if it is exposed to this, it is induced to become 
a good conductor, the apparatus operates, and the light is put 
out, —_ to be kindled through the action of the apparatus when 
it is dark. 


Suart bearing practice is tending toward higher tem- 
peratures, according to Mr. A. M. Mattice, who stated in the 
discussion upon oa at the recent New York meeting of the 
American Society of Mechanical Engineers, that in his examina- 
tions of large numbers of engines in service, he has found more 
bearings hotter than 135 deg. Fah. than cooler. In many cases 
temperatures as high as 150 deg. Fah. are worked with constantly 
without trouble, while one instance of an operating temperature of 
180 deg. Fah. was ¢ited. 


AccorpinG to Electrics, at the present time 
mechanical coal-cutting machines are used almost exclusively in 
the Northern coalfields. The Yorkshire and Lincolnshire district 
are said to take the lead with 165 machines, producing nearly two 
million tons ; next comes the Midland district with 129 machines 
and an output of 1,118,000 tons; and the West Scotland 
district takes third place with 95 machines producing 968,473 tons. 
Of the total number, 270 of the machines are driven by electricity 
and 485 by compressed air. 


Tue German cruiser Ersatz Wacht is to be built at the 
Vulcan Yard, Stettin, and will be supplied with turbines. These 
will be provided by the German Parsons Turbine Company, and 
the Marine Rundschau states that they will provide for 13,600 
horse-power, and for a.speed of 24 knots, - The displacement will 
be 3410 tons, as compared with 3250 tons in the case of the 
Lubeck, which has a speed of 23 knots. Turbines are also to be 
supplied to one of the series of destroyers G132 to G137, which 
are to be built in the Germania Yard, Kiel. 


THE import of German coal into Denmark was less 
during 1904 than in 1903, being 8234 tons as against 11,242 tons, 
but the import of British coal, on the other hand, considerably 
increased, the figures being 240,521 tons during*1904 and 219,791 
tons in 1903. Only a very small portion of the coal imported 
comes from Germany, and generally speaking there is no demand 
for it, says the British Consul. The State railways purchase German 
coal occasionally, because freight is low and prices cheap, but only 
a very small quantity can be used on account of bad quality and 
excess of smoke. 


Tue harnessing of water power is now the great problem 
of Italy. The country is immensely favoured in this respect ; the 
numerous torrents and cascades could, with small difficulty, be 
made to provide sufficient force for most of the industries in the 
country, and save a great part of the annual coal bill of £8,000,000, 
which Italy is now paying, mainly to the United Kingdom. To 
economise the coal now used for purposes for which water power is 
readily available would cost the country about £4,000,000 of capital 
expenditure, and this outlay would ensure it a motive power of its 
own, of perpetual duration, amounting to something like 6,000,000 
horse-power. 


TxHovueH logic points to the specific heat ot steam 
increasing with pressure, the idea is often flouted. According to 
Professor Denton, who discusses some recent tests made at the 
Munich Polytechnic, the specific heat of steam of nearly 100 1b. 
absolute pressure is 0-567 when superheated 10 deg. Cent., 0-551 
at 50 deg. Cent. superheat, and 0-537 at 100 deg. Cent. At 
139 lb, and the same amounts of superheat the specific heats are 
0-597, 0-577, and 0-559. At 191 Ib. they become 0-634, 0-609, and 
0-586, while at 266 Ib. they become 0-686, 0-656, 0-626. Super- 
heat appears therefore to be a cause of reduction, while pressure 
appears to be a cause of increase of specific heat. Thus, says 
Power, at present there is nothing to say against taking the figure 
0-6 as the specific heat of superheated steam at ordinary pressures 
and ordinary amounts of superheat, 





MISCELLANEA. 


Tue Stretford District Council have resolved to oppose 
the Lancashire Electric Power Bill (1906). 


Tue Chelsea Borough Council have decided to start a 
service of ten motor dust carts in the borough. 


WE understand that the date for opening the tenders 
for the Valparaiso Harbour works has veen postponed from the 
2nd to the 25th of April next. 


“Tue Senate Committee on the Antwerp Port Extension 
Bill adopted the Bill last Saturday, and all doubt as to the final 
passage and promulgation of the scheme is now set at rest. 


THE Executive Committee of the Yorkshire Miners’ 
Association have appointed W, Wadsworth, M.P., and W. Hall, 
M.P., and Messrs. Smith, Hoskin, Walsh, and Roberts representa- 
— to attend a national conference on the question of the coal 

x. 


SEveERAL German motor car factories have, according 
to H.M. Consul-General at Hamburg, been supplying Indian firms 
during the year 1904, and are stated to be pushing this trade 
vigorously in India, where the demand for these vehicles is said to 
be increasing. 

Tue Sheffield Gas Company announces that, after the 
reading of the indices for the March accounts, the price of gas 
will be reduced 1d. per 1000 cubic feet. The charge will then 
be Is. 5d., 1s, 3d., and 1s. 1d. per 1000 cubic feet, according to 
consumption, and for gas engines Is. 1d. per 1000ft. 


THe Gaceta de Madrid of 30th January contains a 
notice inviting tenders, which will be opened on 6th March, at 
the Directorate General of Public Works, Madrid, for the con- 
struction of a wharf at the port of Bilbao, in accordance’ with 
plans, &c., on view at the above-mentioned office, at the estimated 
cost of about £12,965. 


Tue London County Council have decided to have 
their Thames steamboats painted black. To indicate that this is 
not symbolic of mourning for the ratepayers’ money which has 
been wasted, we understand that a yellow line will be added about 
the level of the sponsons. During seven weeks ended January 27th 
the receipts were £528. 


WE are requested to state that, owing to the large 
number of entrants for the examinations for the Automobile 
Club’s driving and mechanical proficiency certificates, already 
announced to be held in London on Wednesday, February 21st, 
will be continued on the following day. It is necessary that all who 
desire to attend these examinations should send their application 
forms to the secretary not later than the first post on Raley, 
February 19th. Serr 

REPRESENTATIVES of municipalities owning telephone 
services held a conference in London on Monday. The towns re- 
presented were Glasgow, Hull, Brighton, Swansea, and Ports- 
mouth. The conference discussed the means for obtaining from 
the Postmaster-General his consent to the renewal of their licences. 
The views of the municipalities will be put before the Postmaster- 
General upon his receiving a deputation, and the form in which 
those views should be presented was decided upon. 


THE use of motor boats has increased very much at 
Naples, and is capable of indefinite development. For pleasure 
purposes they are much more convenient than steam, and in the 
summer weather they are safe enough for all practical purposes of 
coasting and running over to the islands, which is the main object 
of owners of craft of the kind. The great difficulty in Italy is the 
heavy cost of petrol, owing-to the duty placed upon it. This 
retards the development of automobilism throughout Italy. 


TE Halifax Tramways Committee at a recent meeting 
decided to advertise for tenders for a motor tower wagon to facili- 
tate the work of attending to the overhead equipment of the tram- 
ways. New regulations introduced by the Board of Trade require 
that the installation shall be tested every six weeks. This, having 
regard to the extent of the system, would be impossible with tne 

resent horse tower wagon. The new wagon, which will involve 
ess expense in upkeep than a horse-driven ‘vehicle, is to be from 
30 to 35 horse-power, and is estimated to cost about £700. 


ANXIETY exists regarding the safety of the floating dry 
dock Dewey, which left the United States recently in tow of 
three tugs, ex route for the Philippines, says the New York corres- 
pondent of the Daily Telegraph. “Although she is equipped with 
wireless telegraphy, and is travelling in the path of the regular 
steamship lines, she has not been reported since January 22nd. This 
dock weighs over 22,000 tons, and is towed at an average rate of 
only four miles an hour. She was expected at Gibraltar a few days 
ago. Her convoy consists of three of the most powerful tugs in 
America, 

WE are informed by the Secretary of the Admiralty, in 
the explosion which occurred at Devonport on Sunday afternoon in 
steam pinnace No. 414 the following were injured, being severely 
scalded :—Chief engine-room artificer, second-class, Arthur Black- 
ford, official number 268,984; leading stoker, first-class, John 
Mounce, official‘number 151,855 ; and stoker, John Sheehan, official 
number 303,611, of H.M. torpedo boat destroyer Sylvia. Of these 
chief engine-room artificer Blackford and -leading -stoker-Meunce 
died on the 12th. By the King’s command the First Lord of the 
Admiralty has expressed to the Commander-in-Chief, Devonport, 
his Majesty’s sincere regret at the occurrence of this accident. 

A ROTATING mercury pump, recently described in a 
German publication, consists of a glass cylinder from which branch 
two spiral tubes coiled round the cylinder. The latter is partially 
filled with mercury and inclined to the vertical. Rotation of the 
cylinder round its axis causes the apparatus to act somewhat’ in 
the same way as a fall-pump by means of the alternate rise and 
fall of the mercury in the two spirals. From 200 to 250 c.cm. of 
mercury are required to charge the pump, and pumping can be 
stopped at any stage by stopping the rotation. It is said that the 
pump, which is portable, can exhaust a bulb of 12-em. diameter 
from 20 mm. pressure to that at which Rintgen rays begin to 
appear in about 12 minutes. 

Tue Automobile Club, having in view the best interests 
of the public, and possessing an effective organisation for the 
express purpose of observing and reporting upon the actual 
performance of any car, is now taking definite action, in conjunc- 
tion with the trade, to discourage unofficial trials by preventing all 
cars taking pait in such unofficial trials from entering or in any 
way taking part in any competition organised by or- held under 
the auspices of the Club, ¢.g., the International Tourist Trophy 
Race. At the same time, the Club is thoroughly investigating the 
question of cost to the entrant for an ‘official trial, with a view to 
reducing the fees; if possible, now charged for officially observing 
and granting a certificate for a long-distance trial. 


THE manufacture and use of automobiles is increasing 
very rapidly in Italy, and they will very soon be adopted as_public 
carriages in many parts of the peninsula, says the British Consul. 
As usual, Milan has taken the lead with two important companies 
for their construction, their principal object being to run their 
carriages in Lombardy to begin with, and eventually to place them 
all over Italy. There are so many districts in Southern Italy which 
are not only a long distance from any line of railway, but where 
natural causes make the construction of railways very costly and 
difficult, in which the new mode of locomotion could be readily 
used, that a company similar to those formed in the north ought to 
find abundant and luerative business if established in the south 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknaus, 7, Kumpfgasse, Vienna. 
CHINA.—KBgLLyY AND WaLsH, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvkau AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin, 

F. A. Brockuaus, Leipzic ; A. TwerrmeyEr, Leipzic. 
INDIA.—A. J. ComBriper AnD Co, Railway Bookstalls, Bombay. 
ITALY.—Lorscuer anv Co,, 307, Corso, Rome ; Bocca FrEREs, Turin. 
JAPAN.—KgLLY AnD WaLsu, Limirep, Yokohama, 

Z. P. Maruya anv Co,, 14, Nihonbashi Tori S 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Ws. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 

GorDON AND Goton, Lony-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. ©. Juta anv Co., Capetown, Port Elizabeth, Johannesburg, 

Bast London, Gr hima , King Williamstown, St b 

Hanpew House, Liirep, Kimberley. 

Apams AnD Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anv Gotcn, Melbourne, Sydney, and Brisbane. 

R. A. THoMpson AND Co., 180, Pitt-street, Sydney ; Melbourne, 

Adclaide and Brisbane, 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—Montreat News Co., 886 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InreRNationaL News Co., 83 and 

85, Duane-street, New York ; Susscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE iy anp Watsn, Liuirep, Singapore. 
CEYLON.—Wavartna anp Co., Columbo. 





home, Tokyo. 

















SUBSCRIPTIONS. 


Tue Enoinger can be had, by order, from any newsagent in town or 
country,.at the various railway stations; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) . £1 9%. Od. 


CLota Reapina Cases, to hold six issues, 2s. 6a. each, post free 2s. 10d. 


If credit — an extra charge of two shillings and sixpence per annum 
will be 

Foreign oe will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THz ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Taw Paper Copies. Taick Paper Cortes. 
7 Os. 


Half-yoarly . £0 188, Od. ay £1 8d. 
Yearly £1 16s. Od. | Yearly 6d. 
e bean to cover extra postage. ) 
ADVERTISEMENTS. 


47 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. en 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. — advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except ‘reais advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters tu be addressed to the Editor of THE ENGINEER. 


Telegraphic Atiades. ‘*ENGINEER NEWSPAPER, LONDON.’’ 
Telephone—No. 13352 Central. 











PUBLISHER'S NOTICE. 


If any subscriber abroad should receive THE ENGINEER wn an 
imperfect or mutiluted condition, he will oblige by giving prompt 
informalion of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
vf hyo can be remedied ty obtaining the paper direct from 
this office 


** 
Wi 








CONTENTS. 

Tue Enainerr, 16th February, 1906. PAGE 
Concrete BUILDINGS IN THE UnNtTep States. (Illustrated.) 157 
Girper Renewas, N.W.R., Inpia. No. IL sameaeeiated 158 
LITERATURE on he 16 160 
RaPID TRANSIT IN PHILADELPHIA. " (ilustrated. ) 161 
OBITUARY— rt ald Brown... . 163 
‘ohn Macka, 163 
Henry William Brock. Fae Be tes Ddier a3 163 
Charles Lowthian Bell heed aees-ceed al 163 
REPAIR OF A MOLE AT Pn LAU. (Ilustrated.) . . 164 
THe MaNcHuester Suip Canav.. 164 
Tur Great QueBec Briver. (illustrated.)’ 166 
MANCHESTER ASSOCIATION OF ENGINEERS .. 165 
Tue ELEcrric PRopUCTION oF NITRATES FROM THE ATMOSPHERE 165 
Lonpon Works, Rexrrew. (Illustra 166 
125-TON LocomoTIvVe WEIGHING Mac: HIN. ‘Ulustrated. 168 
RatLway Companies’ MRETINGS 168 

RAILWAY MATTERS aks is 


NoTES AND MEMORANDA J dae Wir ad cu Sos! aunt 
MISCELLANEA .. easy ¢ ‘ 
LEADING ARTICLES—The Dreadnought Trade Union Law .. .. .. 171 

The Manhactan <> os Contract-—Patents and the Inventor .. .. 172 

International Coal E 7 Sates 
Export Duty on Swapeaa Orr 1 
Dockyarp Nores.. . Ci AME aS, KR kee eta Me See 
A New PHoto-PRINTING PROCESS .. ., .. ‘se ss ce ve we ee 
OVERHEAD TROLLEY Motor LaUNcu. Fac pgeang val 
Tue Corr p’Azur Rapipe. (Mlustra me 1 
JAPAN'S MERCANTILE MARINE... 1 
Hiaa aNp Low-spRED ENGINRS—A COMPARISON. 1 
A Laror Cor CLutcn. (llustra’ 


+ (illustrated. y j 


GREENOCK AND Port GLascow SHIPBUILDING |. 176 
1 Trers 1 THE Epirorn—The Estimation of Costs—The Admiralty 
Works Department —Charing Cross and Cannon -street — 
Apprentices—The nisation of an — sae Works- 
Watch-keeping in the Navy—Shear Stresses .. .. 77 
Tramway Whee. Tornina Latur. oom aoe } 178 
Tag Turkish ApMirauty Docks .. ee pes tet ee 178 
A Hosk Cuamp.: (Illustrated.).. at eae wind 178 
Gas EnGivgs as APPLIED ‘TO ELECTRIC Drivino. (attended): 179 
LavNcHes AND TRIAL TRIPS. : 180 
CaTALocuEs . 180 
Ta Iron, Coat, AND “GENERAL TRADES OF BIRMINGHAM, Wotver- 
HAMPTON, AND OTHER DIsTRICTs . _ - . 180 
NoTES' FROM LANCASHIRE .. “eee et oe. so See 
THE SHEFFIELD District .. ree |) | 
Norra or ENGLAND So A.we' stein bes \ece 181 
Notes FROM SCOTLAND” 5... 00.0 0c ee es es de 182 
WALES AND ADJOINING COUNTIES pe 182 
AMERICAN Notes . 182 
PERSONAL AND Business ANNOUNCEMENTS . 182 
Norms rroM GERMANY... .. Gee! 0d. oe 188 
British Patent SPECIFICATIONS. (illustrated.) Orman Se 188 
SELECTED AMERICAN SPECIFICATIONS. (Illustrated.)’ ae 184 








| 
| 
| 








| Friday, 


TO CORRESPONDENTS. 





42” In order to avoid trouble and confusion we find it necessary to injorin 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4H All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good Jaith. No notice 
whatever can be taken of anony 8 commu 

We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


8. H. (Holloway).—Friedrich Alfred Krupp, of Essen, died in December, 
1902. 

H. J. T.—You will find a concise description of the process in British 
patent, No. 3912, of 190 

FLoatTinG BATTERIEs.—A ‘niiatie very much on the lines you propose was 
described in a letter to Tuk ENG1NeER, which was published on February 
3rd, 1888. 

Cc. P. J. (Liverpood): —Perhaps the best book for your purpose would be 
Mr. Claxton Fidler’s “Practical Treatise on Bridge Construction,” 
published by Chas. Griffin and Co. 

N. J. Co, (Bootle).—We believe that the blow-pipe you require may be 
obtained from The Acetylene Illuminating Company, Limited, of 268, 
South Lambeth-road, London, 8S. W. 

H. J.—In the district yon mention about three-fifths of the rainfall is 
available for storage. The mean daily evaporation in England is about 
-08in., and is 50 per cent. less on flat country than on an undulating 
rocky country. 

D. D. (Luton).—You have not made your meaning clear. We presume 
you refer to malleable castings, but they are not usually made of white 
iron, but of good grey pig. If you will state the facts more naty we 
shall be happy to advise you. 

Cuavrreur (Newcastle).—We have had practical experience of two first 
of the three cars you mention. The first, with capable handling, may 
be relied upon for touring. The second appears to have many desirable 
features, but it is of too low a power for your requirements. The third 
we have heard well spoken of, but we have had no personal experience 
Rey it. It is made in France. 

. T. H.—We published a drawing of part of the roof at Olympia in our 
a of Aug. 19th, 1887, p. 150. It may interest you to know that a paper 
was read before the London Association of Foremen, Engineers, and 
Draughtsmen, on the 7th April, 1888, entitled ‘‘The Erection of the 
Roof of by bog sod ’ by Mr. R. J. G. Read, A.M. Inst. C.E. is was 
illustrated by large diagrams showing the construction of the roof and 
the stages and appliances used in its erection. 








MEETINGS NEXT WEEK. 


INSTITUTE OF MARINE ENGINEERS.—Monday, February 19th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Lecture on “Oils,” by Mr. H. 
Leask. 

Rovat STaTIsTICAL 5 ma. February 20th, at 5 p.m., at 
9, Adelphi-terrace, Strand, W.C. Paper, “ Wages in the Engineering and 
Shipbuilding Trades in the 19th Century,” by Mr. A. L. Bowley, M.A., 
aud Mr, G. H. Wood. 

Royal INsTITUTION oF GREAT Britarn.—Friday, February 23rd, at 
9 p.m., at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Internal 
Architecture of Metals,” by Professor John Oliver Arnold, Professor of 
Metallurgy, Sheffield University. 

Tue INsTITUTION OF ELEcTRICAL ENGINEERS.—Thursday, February 22nd, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 


Westminster. Ordinary general meeting. Paper, ‘‘Crane Motors and 
Controllers,” by Mr. Claude W. Hill. 

LiveRPOOL ENGINERRING Society. — Wednesday, February 2Ist, at 
8 p.m., at the Royal Institution, Colquitt-street, Liverpool. Ordinary 


meeting. Paper, ‘‘ Motor Gar Practice in 1905,” by Mr. Ernest A. 
Rosenheim, B.Sc., B.Eng., A. M.1.E.E. 

InstrruTe oF SanrTary. ENGINEERS. —Tuesday, February 20th, at 8 p.m. 
at the Technical College Finsbury, Lconard-street, City-road, E.C, 
Presidential address, ‘‘The Flow and Measurement of Water,” by Irof. 
E. G. Coker, M.A., D.Sc., M.1.M.E., A.M.1.C.E 

Society or Arts.—Monday, February 19th, ” 8 p.m., at Jobn- street, 
Adelphi, London, W.C. Cantor Lectures: ‘Modern W hips,” by Sir 
William White, K.C.B., F.R.S.. Tuesday, February 2¢ 20th, at 8 p.m. 
Applied Art Section. ‘Mluminated Manuscripts,” by H. Yates Thomp- 
son, F.8.A. Wednesday, February 2ist, at 8p.m. Ordinary meeting. 
“The Fisheries of the North Sea,” by Walter Garstang, M.A. 

Royal MErgoroLocicaL Society. Wednesday, February 21st, at 
7.30 p.m., at 70, Victoria-street, Westminsteg, S.W. Ordinary meeting. 
Papers: ‘“ Report on the Phenological Observations for 1905,” by Mr. 
Edward Mawley, F.R.H.S. ‘ Discussion of the General Features of the 
ee and Wind Conditions over the Trades Monsoon Area,” by Mr. 

- lL. Dallas. ‘The Dispersal or Prevention of Fogs,” by Mr. William B. 
Sane Ph.D., F.C.S. 

Tae InstrrvTion or Crvit Enorngers.—Tuesday, February 20th, at 

8 p.m. Ordinary meeting. Papers for discussion: ‘‘ A Plea for Better 
Country Roads,” by George Robert Jebb, M. Inst. C.E. ‘‘ Country Roads 
for Modern Traffic,” by John Eaton Blackwall, B.A., Assoc. M.Inst. C.E. 
February 23rd, at 8 p.m. Students’ meeting. Paper, “The 
Graphical Determination of the Deflection of Beams,” by Chauncy Hugh 
Sumner, Stud. Inst. C.E. 








DEATHS. 


On February 7 Hewry Prince, M.LC.E., of 11, Clanricarde-gardens, 
London, W., aged 74. 
On February Lith, 





Joun Newman, Assoc, M.I.C.E., of Northfleet 
House, Brentford, and 2, Crescent-place, Marine-parade, Brighton. 

On February 10th, at “ Silverton,” Belvedere-drive, Wimbledon, OswaLp 
Brown, M. Inst. C.E., M.1. Mech. E., son of the late Joseph Brown, K.C., 
C.B., in his 58th year. 

On February 13th, at Cradock, Cape Colony, after a brief illness, 
Artuur Hit Goprrey, A.M.I.C.E., of Cape Government Railways, 
aged 42, son of the late J. R. R. Godfrey, of Surbiton. 
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The Dreadnought. 


On Saturday morning the Dreadnought, the 
most powerful warship in the world, was launched 
at Portsmouth by the King. She has been 
frequently spoken of as if she marked an entirely 
new departure in naval architecture. This is not 
strictly true. She is evolved from types which 
have preceded her, and the apparent jump is due, 
not a little, to the fact that her immediate pre- 
decessors are still far’ from completion. It is 
principally in displacement and main armament 
that she makes a larger step in advance than is 
usual, but she is as truly evolved from the Nelson 
class as that class is from the King Edward. This 





ship, with her seven sisters, carries four 12in. guns 
and four 9-2 guns, and displaces 16,500 tons; 
immediately following her come the Nelson and 
Agamemnon, weighing 16,600 tons, armed with 
four 12in. pieces, and no less than ten 9-2’s—an 
armament which not a few critics are inclined to 
consider superior to the ten 12in. guns which it is 
reported the Dreadnought will carry. From these 
two vessels to the Dreadnought of over 18,000 tons 
displacement, the principal change is in the extra 
length that is entailed by her high speed, but she is, 
nevertheless, their direct descendant. 

Few vessels within recent years have attracted 
so much attention as the Dreadnought, for the 
interest of the public has been excited by her great 
size, turbine engines, and tremendous fighting 
power, no less than by the speed at which she has 
been brought to the launching stage, and by: tke 
secrecy with which the Admiralty has been careful to 
surround her. The object of this secrecy is clear to 
all who follow intelligently the development of the 
navies of the world, and who are able to appreciate 
at its true value the high diplomacy which underlies 
naval construction. We are prone to forget ‘that 
the peace of Europe reposes in the maintenance of 
a certain balance of power, which might be easily 
upset by changes in one navy or another, but we 
must not be blind to the significance of the speed 
with which the Dreadnought is being built. Our 
Admiralty, we may rest assured, is not inspired by 
any idle desire to create a record. More, far more, 
lies behind. The Dreadnought, both. in - her 
enormous power and the rapidity with which she 
will rise into commission, is meant as an object 
lesson which those who are intended to learn cannot 
fail to appreciate. But much of the advantage 
which we expect to retain by the possession of this 
great vessel would be endangered were the details 
of her construction known before she was near 
completion. We know that she is closely observed, 
and that other nations will at the earliest moment 
seek to produce a “reply” to her, and it is clearly 
wise policy to retain the lead which we possess-by 
concealing as long as possible details of her design 
and strength. Some time ago the Admiralty issued a 
special appeal to the whole Press that nothing should 
be made public without their direct sanction, and it 
would be a matter for deep regret that several 
papers have so far fo: gotten their loyalty as to give 
descriptions of the vessel without this sanction were 
it not for the fact—and we have the highest authority: 
for the statement—that, without exception, every 
account that has yet appeared is far from accurate. 
The secret has been kept with admirable closeness, 
and it is safe to assert that at the present mo- 
ment not only is the nature of. the armament of 
the Dreadnought unknown outside a very limited 
circle, but that even the statement so confidently 
made that she will carry ten 12in. guns has no solid 
foundation, and is as likely to be wrong as right. 
In his Cantor lecture on Monday evening, Sir 
William White criticised the Dreadnought on certain 
assumptions. We are in a position to say, without 
hesitation, that those assumptions were wrong, 
and if a person of Sir William White’s. enormous 
experience could be led into an error, how little 
likely is it that the opinions and deductions made 
by lesser lights will prove correct ? 

By degrees the actual facts about the Dread- 
nought must leak out; but, in the meantime, it 
should be the object of all who can do so to assist 
the Admiralty in its policy of concealment. If the 
secret can be kept for another twelve months we 
shall have secured an advantage in time that will 
be of inestimable value in maintaining the superiority 
of the British Navy, which is universally regarded 
as essential to the peace of the world. 


Trade Union Law. 


SPEAKING at a meeting of the Taff Vale Railway 
Company on February 7th, the chairman of the 
company pointed out that during the recent 
General Election the decision of the electors in 
many constituencies had been generally influenced 
by the members of trades unions. There can be no 
doubt that this statement is entirely correct. We 
take no part or side in politics, but it is impossible 
to shut one’s eyes to the fact that the Taff Vale 
Railway decision, and all the consequences of that 
decision, are bound to inflame the minds _ of 
members of trades unions. against the late Govern- 
ment. It is true that in deciding. that case the 
House of Lords was merely expounding the law ; but 
it was impossible to make the elector understand 
that the House of Lords is at one time a judicial, 
and at another a legislative ‘tribunal. ~ It was in 
its ‘judicial capacity alone - that it pronounced 
this decision ; and the fault, if fault there was, on’ 
the part of the late Government, lay in the fact that 
they carried no measure to place the law upon 
a different basis. The trades unions complain 
that no such measure was seriously introduced ; 
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but they forget that the late Government appointed 
a Commission to inquire into the law relating to 
Trades Unions. 

One consequence of the Taff Vale Railway 
case is apparent. The unions, instead of spend- 
ing their funds on strikes, are now devoting 
them to sending Labour Members to Parliament. 
We have no doubt that, by this means, they hope 
to secure such changes in the law as will protect 
their funds from being drawn upon should they 
require to carry on industrial warfare in the future. 
But are they likely to obtain this measure of relief 
at the hands of any Government? Let us glance at 
one or two of the cases which have been decided 
since the Taff Vale Railway decision. One of 
the most important of these was that which 
is known as the “Stop Day” case. In that 
ease a trade union had ordered its members 
to come out on strike, to cease work without 
any notice to the employers. The miners accord- 
ingly left off work fora day. In giving this order 
the Council of the union acted from an honest 
desire to forward the interests of the men, and not 
from a desire to injure the masters. 
however, were injured, and they brought an action 
against the trade union for wrongfully .and 
maliciously procuring the men to break their con- 
tracts of service. It was held that defendants had 
procured and induced the miners to break their 
contracts, and as the masters had suffered injury 
therefrom the union was liable in damages. Look- 


ing carefully at the facts in this case; is there any | 


grave reason why the union should not be made 
responsible? It had called for the stop day in 
furtherance of the interests of the pit men. If in 
promoting that interest it injured other persons 
it was but right that it should pay the penalty. 

We have referred to the Glamorgan case as an 
example of a certain class of litigation between 
employers and employed which has sprung up since 
the Taff Vale Railway decision. Serious and im- 
portant though it is, it does not in our view indicate 


the real importance of the fact that the Taff Vale | 
The | 


decision enables a trades union to be sued. 
true advantage of this right of action lies in the 


fact that working men and men in humbler positions | 


can protect themselves from the tyranny of powerful 
unions. 
and intimidate without incurring any loss. Now, 
however, they can no longer carry on these 
nefarious practices. A case which was tried before 
the Lord Chief Justice on February 7th is a good 
illustration of this class of action, not, indeed, 


brought by a working man, but by one who had | 


suffered at the hands of a powerful union. We 
refer to the case of Greig v. The National Amai- 
gamated Union of Shop Assistants, Warehousemen, 
and Clerks. This was an action brought by the 
plaintiff, a provision merchant carrying on business 
at Hounslow and other places, for damages suffered 
by him owing to the union procuring and instigat- 
ing a man named Arthur Rumins to commence and 
prosecute an action for libel against the plaintiff. 
He also claimed damages for what is known in 
law as “maintenance.” that is, the vexatious main- 
tenance of a suit at law. It appeared that Rumins, 
who was a member'of the defendant union, had been 
dismissed by the plaintiff. After his dismissal the 
plaintiff, on receiving a letter from the union asking 
for an explanation, said that Rumins had been 
discharged for dishonesty. Thereupon the union 


The masters, | 


In former days the unions could tyrannise | 


| opportunity of referring to one amendment of the 
| law relating to trades unions which appears to be 
necessary and desirable. It is said that at present 
there is no procedure by which the provident and 
benefit funds of a union can be so set apart as to be 
incapable of being drawn upon to answer damages. 
| Mr. Chal.ners Hunt, in his excellent work on “The 
| Law relating to Trade Unions,” says :—‘ There is 
no reason to suppose that the charitable funds of a 
union are, or could be, protected under the rules of 
| the union from attachment for the liabilities of the 
union. Legislation in this respect seems desirable.” 
We heartily agree with this expression of opinion, 
but if the power to protect their benefit funds is to 
be conferred upon these bodies, care must be taken 
|that no portion of those benefit funds shall be 
| devoted to any object other than the maintenance of 
| the sick, provision for those who are out of work, 
and for old age pensions. If the unions desire to 
| have their funds protected, those funds must not be 
/used for the promotion of unlawful strikes, or the 
| doing of acts which are illustrated by Greig’s case. 
| We foresee that great difficulty must attend any 
/such legislation, but we have reason to hope that 





| howsoever friendly the members of the present 
| Government may be towards the trades’ unions, 
| they will never consent to give these bodies powers 
| which would place them in a position superior 
|to that held by any class of the community—a 
| position in which they would be wholly above 
| the law. 


The Manhattan Bridge Contract. 


A casE of far-reaching importance to steel- | 


makers, engineers, and bridge builders, has just 
been decided, on appeal, by Judge Dowling, of the 
New York Supreme Court. 
circumstances are novel. 
that it was impossible to introduce any new form 


of indefiniteness into a specification, but we have one | 
Tt will be remembered that a new suspen- | 


here. 


sion bridge is being thrown across the East River, | 
A contract was entered into by | 


New York City. 
| the Municipality and the Pennsylvania Steel Com- 
/pany for the construction of the superstructure. 


the subject of another contract, with which we 
have nothing todo. Nor is it necessary that we 
should go into any details of the litigation which 
has taken place. The facts which are interesting 
|to our readers are two in number. 
the vagueness of the specification, and the second 
is the main cause of that vagueness. 


decisions which have been pronounced in this and 
other civiljsed countries. It is to the effect that 


| the terms of a contract must be precise, and based | 


|on a specification which is equally precise. In a 
| word, the agreement should take such a definite 


| form that its nature and purport, and the obliga- | 
| tions which signing it involves, ought to be per- | 
| fectly clear, and so lucidly stated that only one | 


| construction can be put on the agreement. In the 


| case under consideration the judges of the Supreme | 
| Court held that the terms were so vague that the | 
| contract did not admit of precise interpretation, and | 
| that consequently it must be regarded as void and | 
We now come to the cause of the | 


lof no effect. 
| vagueness, and find it, as we have said, at once 
|novel and curious. Simply stated, a clause was 


In various ways the | 
We have hitherto believed | 


The piers and towers, and masonry generally, formed | 


The first is | 


As regards the first point, the decision of the | 
American judges is quite on all fours with various | 


instigated Rumins to commence an action for libel. | put into the specification stipulating for the alterna- 
W hen the libel action came on for hearing the| tive use of a material which it was assumed did 
plaintiff failed to appear, with the result that the | not at the moment exist, but would be available by 
action was dismissed. It was admitted that the | the time it was wanted. Either high carbon steel 
union had paid the costs of the plaintiff, and it | or nickel steel might be used. It was admitted 
justified it action in so doing by saying that! that the latter did not exist as a commercial 


they had a common interest. In the action brought | material when the contract was signed ; but it was | 


by Greig to recover damages, the Lord Chief|taken for granted that plenty of it would be 


would not be more than, at the most, 10,000 dols. 
or, say, £2000. This contention is based on two 
postulates. The first is that the cost of nickel stee] 
will certainly be greatly reduced in two years; and 
the other is that as nickel steel will bear punching 
without loss of strength, while all holes musi he 
drilled in high carbon steel a great saving can 
be effected in the cost of construction. It must be 
carefully borne in mind that the specification does 
not definitely state which of the two materials is to 
‘e used, and it seems that in New York this is had 
law. It would, however, have been possible so to 
frame the contract that either material might haye 
been used. ‘It would have been permissible 
so to have framed the specifications and drawings 
as to show separately the quantity of material 
required if high carbon steel should be selected, and 
the quantity that would be required if nickel stee| 
should be adopted, and then to have the bidders 
specify separately the amount for which they would 
furnish either material and do the work. It is not 
claimed that there would be any legal objection to 
this method, or that it would be impracticable. It 
would be fair alike to the city and the contractor.” 
There might have been reluctance on the part of a 
contractor to tender under these conditions; 
but that has nothing to do with the legality of 
the contract. It appears, furthermore, that the 
drawings accompanying the specification contem- 
plated the use of nickel steel, and it was very 
questionable, if it was ultimately decided that high 
carbon steel should be used, whether the Pennsy|- 
vania Steel Company could be compelled to use the 
| larger scantlings which would in that case be 
necessary. In the words of the judge, “ In these 
| circumstances, if after the contract should be let, 
|the Commissioner of Bridges should decide to 





| require high carbon steel and have drawings pre- 
pared enlarging the dimensions or numbers of the 
| parts required to be constructed of one or the other, 
so as to give the bridge the same strength . . . 
|as if nickel of the dimensions and as called for by 
the drawings had been used—it would seem that thie 
contractor might well claim that it was only obliged 
to furnish the quantity called for by the drawings, 
and that it would be entitled to extra compensation 
both for material and-labour above that quantity. 
And it is not at all clear that such contention would 
not be sustained.’ It will be seen that we now 
have a new element of uncertainty introduced by 
the changes which are taking place in metallurgical 
| knowledge. Here is a very large span bridge of great 
| importance tobeconstructed. The engineers are natu- 
| rally desirous to use a material which promises great 
things ; but it would be unsafe to act in such a case 
/on promises. The material will not be needed for 
two years. If, then, at that time it has established 
its reputation, let nickel steel be used ; if not, then 
normal steel. This line of reasoning is quite 
legitimate, and no legal difficulty would have accruea 
if two alternative specifications and tenders and 
contracts had been used. Quite apart from the 
legal aspect of the case, we have the intrusion of 
the prophetic element into the whole affair. So far 
as our experience goes, we have never met with a 
case in which the use of a commercially non- 
existent material has been specified. 

It may not unnaturally be asked how the question 
came to be raised. It appears that Messrs. John 
| Pierce and Co. tendered for the work, but lost the 
| contract because their bid was 200,000 dols. higher 
|than that of the Pennsylvania Steel Company. 
| Then Mr. Gage, secretary to John Pierce and Co., 

and a taxpayer, sued (for an injunction against 
the municipality of New York and the Pennsylvania 
Steel Company, on the ground that the contract 
was illegal. He obtained this injunction, and now 
| the Appellate Division of the High Court has, as we 
have said, confirmed the judgment of the lower 
| Court, with the result that the whole contract must 


Justice gave judgment for the plaintiff for the}; a sas ages aot 
g judg p |in the market two years later, and it would weet be again thrown open to competition; which is just 


amount of the costs which he had incurred in the| he wanted until then. One of the points of 
libel action. Dealing with the defence of “common | litigation turned on who was to decide whether 
interest” he said :—‘ The argument used on behalf | high carbon steel or nickel steel was to be used. 
of the Union if pressed to its full extent would | On this point Judge Laughlen said that it had been | 
carry us anywhere. The limits within which | conceded “that taking the contract and specifica- | 
a trade union may legitimately give legal | tions as a whole, although there is no express pro- | 
aid to its members in protection of their | vision on the subject, the apparent intention was | 
interests on the ground of their common interest | to give the option to the Commissioner of Bridges. | 
“must be stretched to cover a case of alleged libel. | The specifications and contract not being definite | 
Nothing in the rules of a union could justify actions | or elear on this point, it will be still open to the | 
which would be wrong if done by an individual, but, | contractor to claim that the election rests with it, | 
as a matter of fact, there is nothing in the rules of | and the engineer will be free so to interpret them. | 
this union to justify the action which has been | Thus, regardless of which may be the better | 
taken in this case; although the rules may right- | material, the contractor may be permitted to use| 
fully give a power to the union to intervene to | that which is the cheaper.” Now, it was shown by | 
protect the interests of its members scat fair| the defendants that if nickel steel is used 7253 | 
bona fide dispute between master and man.” It is | English tons will suffice, but that if high carbon 
obvious that the libel action would never have been | steel is used 8664 tons will be needed. Then come 
brought had it not been for the instigation of the | calculations which, according to the Pennsylvania | 
union, which was rightly held responsible for the | Steel Company, show that the extra cost of nickel | 
damage and injury done. steel would be about £24,000, while, on the other | 

While dealing with this subject we may take the} hand, the municipality contends that the extra cost | 


| what John Pierce and Co. wanted. 


Patents and the Inventor. 


Wuix« politics in general are outside the range 
of this journal, certain particular phases of parlia- 
mentary work claim consideration in our pages. 
Among these may be reckoned patent law, its 
ramifications, and developments. Although little 
has been heard for some time about the matter, it 
is well-known that the Labour Party desires to 
introduce changes in patent law. The main purpose 
of these changes will be to reduce the cost of 
patents, or, to be more accurate, to diminish the 
fees now paid for a patent. In one sense there is 
really no objection to legislation with this object. 
If patents were granted for a nominal charge which 
would barely suffice to pay the expenses of the 
department, no one, so far as we can see, would be 
one penny the worse. There is something very 

athetic in the case of the poor inventor who 
believes that if only he could get a patent for a few 
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pence his fortune would be made. But the 
pathos is in his self-deception, not in the fact 
that the want of a sovereign prevents him 
from obtaining at least provisional protection. It 
is a strange popular delusion that a reformed patent 
law would mitigate, if not wholly remove, a host of 
the ills from which industrial Great Britain suffers. 
On what it is based no man can say. Those who 
understand the subject know that the fees paid for 
a patent exert no appreciable influence on the value 
of an invention. From time to time patent law, and 
its abuses—some people do not hesitate to say its 
crimes—come up for judgment, and the end is 
always the same. Whether a change is or is not 
made, the industrial world goes on as it has always 
done, and always will do, no matter what legislation 
about patents may try to effect. 

The life of Lord Masham deserves careful con- 
sideration from everyone interested in inventions 
and patent law. It supplies pungent evidence of 
the truth that inventions, however clever, are worth 
little or nothing in their first stages. In all cases 
they must be developed; and the more important 
the invention, the greater is the amount of labour, 
and the larger the sum of money that must be 
invested in perfecting it. In all history there is no 
exception to this rule. Now and then it is true 
that the inventor succeeds in getting someone else | 
to find the money. This, of course, in no way 
affects the truth of the general statement that 
money and time must be expended on developing | 
the invention. At first sight the proposition 
does not appear to be absolutely and entirely 
true It does not cover the whole ground. The | 
last man to believe it is the inventor lacking expe- | 
rience; and the reason for this incredulity lies, we | 
think, in a failure to understand all the facts about 
inventions. It seems to be worth while to set forth 
some of them here. 

If we ask ourselves why it is that money has 
always to be spent on an invention, we shall easily | 
arrive at the answer, which is that no invention 
stands alone and absolutely isolated; and that 
neither the inventor nor anyone else can tell precisely 
what will be the nature of the actions and inter- 
actions which it will set up. This ignorance is the | 
result of want of experience. The invention is a 
new element in certain combinations. The inventor 
takes it for granted that it will act in a certain way 
and do particular things; but he does not know that 
it will do them until he tries. Thus all invention 
is, in its first stages at all events, a work of faith. 
The first man who invented a reaping machine 
believed that a special mechanical combination 
would cut corn. He had no certainty that it would, 
and, as a matter of fact, it did not with any efficiency. 
We often hear it said that at all events the} 
principle involved in anew invention must, properly 
applied, produce a given result ; but even this is not | 
always true, and even if it were, it would not affect | 
our argumentin any way so far as the great bulk of 
the work of invention is concerned. If any inventor 
possessed t'se gift of prophecy he might, perhaps, 
produce a perfect invention, not otherwise. Indeed, 
it is the very function and purpose of an inventor to 
do something which has not been done before, and 
this very novelty is the cause of uncertainty. 
Bessemer believed that by blowing air through 
molten cast iron he could burn the carbon out. If 
the matter had begun and ended there, little or | 
nothing would have had to be spent on the develop- | 
ment of the invention. Nothing more would have 
been needed than the putting down of the neces- | 
sary plant, and the manufacture of wrought | 
iron and steel on a great scale would have | 








improvement into practice more and yet more 
money must be spent. To put the truth in the 
simplest possible form, no such thing as a complete 
invention incapable of improvement has ever been 
produced, if we except certain trifles, which are of 
no practical importance outside a very limited 
circle. As a rule, all inventions are in their incep- 
tion and first stages imperfect; often, indeed, as 
helpless and feebie as the young of a wild 
bird. This imperfection is due to absolutely 
unavoidable ignorance in part, and in part to the 
neglect of the inventor to provide for con- 
tingencies which he underrates or fails to appre- 
ciate at their proper value. Every invention 
educates the inventor and those who have to do 
with it. Indeed, a great deal of the progress of 
the world is due to the teaching work done by in- 
ventions which have been failures, or only partially 
successful. It is, if possible, more useful to know 
what a combination of mechanism or a process will 
not do than it is to know what it willdo. The great 
truths for the inventor are that he cannot produce 
an invention which is perfect and does not need 
improvement, and that the improvement and 
development can only be effected by the outlay of 
money. Lord Masham’s biography shows what 
the very clever inventor who is wealthy can do. 
A thousand other biographies might be written to 


| teach us what inventors without money can not do. 


International Coal Exports. 


THE past year was undoubtedly a more satis- 
factory period to British coal exporters, regarded 
from the aspect of the aggregate quantity sent out 
of the country, than it would have been had not 
accidental circumstances arisen in two of the pro- 
ducing countries in Europe in the early part of 1905. 
In the first place, the industrial west of Germany 


| was plunged into a strike in January and February 


of approximately a quarter of a million of coal 
miners, whose stoppage brought about a reduction 
of about 4,000,000 tons of coal in the amount pro- 
duced for the time being in that part of the country. 
The second unexpected event was the starting of a 
similar strike in Belgium in February just as the 
German miners were resuming work. This also 
lasted several weeks, it involved about 90,000 men, 
and resulted in a diminution of 1,000,000 tons in 
the output of coal. Now, if these labour troubles 
had not occurred, it is highly probable that the 
British export trade in coal, leaving bunker coal, 
coke, and patent fuel entirely out of consideration, 


| would have exhibited a decline as compared with 


the year 1904, owing to the important variations in 


| the tonnage of coal forwarded to certain countries 


which were not affected either directly or indirectly 
by the cessation of work in the German and Belgian 
coalfields. The assumption that the British exports 
of coal in 1905 would have receded as contrasted 
with the preceding year, had certain unforeseen 
contingencies not arisen, lends a certain amount of 
interest to the question as to whether exporters, in 


| the face of the increasing productive capabilities of 


Germany, France, and Belgium really expect the 


| quantity of coal sent away from our shores to con- 


tinue to advance indefinitely. Of course, if the 
foreign demand or consumption were to rise in a 


| greater ratio than foreign production, there would 


be hopes that our exporters would maintain a progres- 
sive increase, although it seems likely that external 
competition will play a greater part in the future 
than in the past. 

Let us consider, in the first place, the quantita- 
tive advantage gained by our coal exporters last 
year. In round figures we sent 47,470,000 tons of 





followed. But neither Bessemer nor anyone else | goal out of the country,as compared with 46,250,000 
knew that the new process was only part of the | tons in 1904, being an increase of 1,220,000 tons for 
ultimate process that gave the world Bessemer steel, | the year, after having made allowances for all 
and the requisite knowledge was only obtained | rising or falling variations in the tonnage sent to 
slowly, with pains, and by the expenditure of very | different countries. Yet whilst bearing these 
large sums of money. Take, again, Lord Masham’s | changes in mind, we find that Germany alone 
wool combing machine. He believed that wool | purchased from Great Britain in 1905 an addi- 
could be combed by machinery, and that a machine | tional quantity of 1,215,000 tons, or nearly the 
constructed in a certain way would do the work. | aggregate increase in the exports last year; 
But the machine failed, and Lord Masham’s first | Holland was a customer for 890,000 tons in excess 
task was to find out why it failed ; his second, to | of 1904, and Belgium imported 38,000 tons more 
devise a remedy—an exceedingly costly process. | than in the preceding year. As Teutonic competi- 

The most certain thing about all successful | tion is always very keen in the Dutch market, it 
inventions is that they are almost from the first the | will be obvious that British exporters largely 
result of that well-known and expensive process | gained in these three markets as a result of the 
known idiomatically as “trial and error.” There is | industrial strife in two of the countries concerned 
absolutely no escape from it. It is because so | at the beginning of the year. The additional ton- 
many inventors ignore this truth that so much | nage thus disposed of more than counterbalanced 
disappointment exists, and that we so often hear | the decline in certain other markets, and tended to 
about the reform of patent law. Even though the bring the total British export trade to a higher 
inventor brings a wide experience to bear, and | level than in 1904, after allowing for a loss of 
possesses an excellent, complete, and special | 25,000 tons in the exports to France. But the 
knowledge of his subject, itis still certain that he | question arises as to how our competitors stand 
cannot hit his mark at the first shot. No matter | for the past year. Germany, remarkable to record, 
what his success may be, he will be himself the first | after a disastrous strike, comes forward with an 
to see that an improvement is possible; and if he | increased production of nearly half a million tons 
does not, someone else will; and to carry this for the whole country, and her exports were 








actually higher by 160,000 tons than in 1904, but 
on the balance of trade the loss to the Germans is 
nearly 2,000,000 tons, the total imports having 
exceeded 2,100,000 tons. Belgium, which pro- 
duced nearly a million tons of coal less in 1905 
than in the previous year, exhibits a loss of 900,000 
tons on the balance of imports and exports in 1905 
as compared with 1904. But by way of a remark- 
able contrast, the fewer imports into and greater 
exports from France represent a combined progress 
of 900,000 tons for that country, to say nothing of 
the largely increased production, which in the 
districts of the Nord and the Pas de Calais alone 
amounted to nearly 1,600,000 tons as compared 
with the year 1904. 

It has been shown that as a result of the 
fortuitous circumstances which took place in 
Germany and Belgium early last year British 
exporters of coal derived considerable advantage 
from the tonnage point of view in increased exports 
to both those countries, and also to Holland, whilst 
at the same time the French colliery owners largely 
participated in the greater imports into Belgium 
and Switzerland in 1905. Nevertheless, there is 
reason for accepting last year as a very extra- 
ordinary period, which may not speedily recur, and 
that the Germans will henceforth compete more 
severely with British exporters in the Baltic 
markets, in Belgium, Holland, and the Medi- 
terranean ports. We make this statement because 
the German coal exporters have more than main- 
tained their export trade in a year which opened 
under critical conditions, but which ended with an 
augmentation in the production that has been 
brought about by the forcing of the output as far as 
possible. Yet the Germans lost in exports to 
France a quantity of approximately the same 
extent as is indicated by the reduction in the 
exports from Great Britain, and they also forwarded 
a smaller tonnage to Belgium in 1905. But the 
growing production of France is a factor which is 
frequently left out of consideration in dealing with 
the international situation of the coal export trade. 
If the French raise year by year a larger tonnage 
than is needed by the inland consumption, it 
follows that the country will find it necessary 
to restrict its purchases from abroad, and this is 
precisely what is happening. In fact, in the Nord 
and the Pas de Calais the production of coal 
has risen by over 7,000,000 tons in the past decade, 
and the largely increased output in these two 
principal districts in 1905 shows how the French, 
in conjunction with lower imports and increased 
exports, are gradually working up to the ideal of 
being self-sufficing for the whole of their require- 
ments. We need scarcely say anything of the ex- 
tensive new coalfields discovered in French 
Lorraine in the past twelve months, or of the 
similar deposits in the Campine in Belgium, for the 
working of which impatient endeavours are being 
made in both countries. All that can be said is 
that foreign coal of all kinds is slowly but surely 
being driven out of France, and that competition in 
the Baltic, in the German market, Holland, 
Belgium, and France, will soon become much 
keener, for the reasons already given. If British 
exporters manage to maintain these markets during 
the next few years, in face of increasing native pro- 
duction, they will be exceedingly fortunate. 








EXPORT DUTY ON SWEDISH ORE. 


THE proposal for the imposition of an export duty on 
Swedish iron ore, which was brought forward for the first 
time about a year ago, has now been revived independ- 
ently in both Houses of the Riksdag. It will be remem- 
bered that, having regard to the separate votes of both 
Chambers, a joint sitting was held in May, 1905, when 
the suggested levying of a duty on exports was defeated 
by a majority of seventy-three votes. British importers 
of Swedish ore are less concerned with the question than 
the Germans, as out of the total quantity of 7,350,714 
tons of iron ore purchased or imported by the former in 
1905, no less than 5,764,143 tons were obtained from 
Spain, the remaining 1,586,571 tons being procured from 
all other countries, of which Sweden probably furnished 
about one-third. On the other hand, the total imports of 
iron ore into Germany in the first eleven months of 1905 
amounted to 5,643,643 tons, of which 1,562,768 tons were 
purchased from Sweden, and 2,982,387 tons from Spain. 

The export duty scheme has not emanated from the 
Swedish Government, but it represents private members’ 
views, as in the case of that which was rejected a year 
ago. On the present occasion the proposal introduced 
in the First Chamber suggests that in connection with the 
levying of an export duty, an inquiry should be instituted 
in order to ascertain how far the tax might be graded on 
a rising scale according to the percentage of iron con- 
tained in the ore, or reduced according to the content of 
phosphorus, sulphur, &. Pending a decision on these 
questions, the motion proposes the immediate imposition 
of a duty of 20 6re—say 23d.—per ton, and that the pro- 
ceeds of the duty should be devoted to the furtherance of 
the iron industry of the country. In the Second Chamber 
an alternative project is to engage attention, this aiming 











174 








THE ENGINEER 


Fes, 16, 1906 








—for the first year, rising in subsequent years by 25 ére— 
33d.—per annum to a maximum of 3 crowns—3s. 3}d.— 
per ton. 

According to a report prepared by the Financial Com- 
mission of the Swedish Parliament, the production of iron 
ore amounted to 4,000,000 tons in 1904, and of this quan- 
tity only 1,000,000 tons were smelted in the country. 
The pig iron output is put at 528,525 tons, produced in 
133 blast furnaces, in 1904. It really seems as if the 
actual object underlying the motions brought forward in 
both Chambers is not so much to secure revente from 
the imposition of a duty as to stop—or, at all events, 
check—the exports of Swedish ore for the purpose of de- 
veloping the native industry. This point is illustrated 
by the suggestion that if the entire production of ore 
were smelted in the country, the resulting 1,900,000 tons 
of pig iron would yield over three times the amount 
received from the sale of ore at the present time, and 
four times the value if converted into steel. 

The calculations of the export duty advocates leave out 
of consideration the fact that the production of coal in 
Sweden is exceedingly small, while coking coal is almost 
entirely non-existent in the country. Swedish charcoal 
iron certainly enjoys an excellent reputation, but it is 
estimated that an extraordinary increase in the output 
would practically stop the exports of timber which would 
be needed for the production of charcoal; and thus gain 
in one direction might be counterbalanced by a loss in 
another. The importation of coal and coke would pro- 
bably also not be a profitable business for iron and steel 
producers. The exports of fuel from Great Britain to 
Sweden in 1905 were over 3,178,000 tons, whereas 
Germany forwarded to Sweden 400,000 tons of coal and 
more than 500,000 tons of coke last year. It would there- 
fore scarcely be profitable to import coal and coke for the 
smelting of the whole output of iron ore, if it were 
intended that the resulting products should be placed in 
external markets, in the form of iron or steel, in com- 
petition with competitors who have sources of fuel at 
their doors. 

It is considered probable that this second attempt to 
carry an export duty on Swedish iron ore—especially 
having regard to the fact that the first proposal in May of 
last year secured 146 votes at a joint sitting of both 
Chambers, at which a total of 365 votes was recorded, or 
a negative majority of 73 votes—will induce importers of | 
Swedish ore to begin to look for substitutes in other-| 
directions in order to obviate constant disquietude from | 
Swedish sources. It is, in the first place, suggested that | 
additional quantities of ore should be procured from 
the Mediterranean, and also that Norway, with the 
Dunderland Company as a beginning, may soon yield 
large supplies of ore for the export market; while the 
Germans hope that the canalisation of the Moselle will 
be expedited in order that larger quantities of minette 
may be forwarded to the Lower Rhenish ironworks than 
is economically possible at the present time. 





























































































































































































































DOCKYARD NOTES. 


THE Dreadnought took the water on Saturday without a | 
hitch. Her immense length was apparent as she glided into 
Portsmouth Harbour—it is over 500ft. This and her fine 
lines forward made her look like a cruiser rather than a 
battleship as she swung to her anchors. The disposition 
that will be given to her armour was, of course, clearly 
visible—a complete belt up to the main deck for about two- 
thirds of her length, and a slightly narrower belt aft. There 
are no indications of armour above that. 
































































THERE is a good deal of strong feeling in the Navy over 
the way in which certain newspapers have ‘“‘ given away ”’ 
details of the Dreadnought. Even though they may have | 
disagreed with the Admiralty policy, editors should have | 
used more discretion. As a result of what has happened with | 
the Dreadnought, in certain cases the Press will not be 
trusted in war. Much of the ‘‘secrecy’’ was a test as to | 
what reliance could be placed upon editorial discretion. 






THE Cornwallis is being commissioned for the Channel 
Fleet. 






THE Donegal is en route for China to relieve the Andro- 
meda, and rumour has it that most of the cruisers there will 
be replaced by Counties as they become available. 







A DEPARTURE was made last week at the launching of the 

Dreadnought inthe use of margarine instead of the time- | 
honoured tallow. Entire success followed the experiment, | 
and needless to say, considerable reduction in expenditure. 

















at the levying from 1907 of a duty of one crown—Is. 1}d. 
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allowing the material completely to;cover the plate. Some 
is carried away by the trough just referred to into a recep- 
tacle, to be used again. Thus a layer, uniform in thickness, 
can be obtained, and the thickness may be varied from ,}, to 
fs of an inch. Weare informed that only a small quantity 
of material is wasted in pouring, the estimate being 5 per 
cent. The board is then lowered into a horizontal position 
and the ordoverax allowed to cool. This takes any time from 
ten to thirty minutes, depending upon the state of the atmo- 
sphere, the heat of the solution, and the density or thickness of 
the layer. As soon as the material has ‘‘ set ’’ prints can be 
made in the following manner :—A blue print off the tracing 
it is required to copy is first of all taken. But it must not 
be washed, and must be rather overdone. Copies, two or | 
three days old, may be used, but they are not recommended, | 
especially if new prints can easily be obtained. Having | 
obtained the print, it is laid face downwards on the 
‘*ordoverax,’’ and a slight pressure applied all over it. 
This is generally done by rubbing it with the palm of the 
hand. The print is not left for any length of time on the 
plate, but only until it has had the pressure applied all over. 
It is then removed, and a faint outline of the original is left 
upon the plate. After about ten to fifteen seconds an inked 
roller is applied over the impression, and by careful rolling, 
which is by no means difficult, the plate can be made per- 
fectly clean, the ink only remaining upon the lines of the 
drawing. A piece of linen, cloth, tracing cloth, tracing 
paper, or ordinary drawing paper is then placed on the im- 
pression, and pressure applied by means of a roller, the pres- 


OVERHEAD TROLLEY MOTOR LAUNCH. 


| In order to create a surface current in the inlet canal so 
that the floating ice may be driven toward the overflow, the 
| Niagara Falls Power Company has had built a boat 25ft. 
| long, 10ft. beam, and with a draught of 34ft. This is equipped 
| with a Westinghouse 75 kilowatt single-phase railway motor, 
the normal speed of which is 1000 revolutions per minute. 
In operation a railway type controller is used. The current 
is supplied from the 2200-volt mains to a 75-kilowatt oil 
insulated transformer of Westinghouse make, the ratio of 
reduction being from 2200 to 220 volts, at which voltage 


| current is supplied to the motor on the boat. 


The boat is worked on the same principle as a tramcar, the 


| trolley construction being double, as it was not deemed advis- 


able to use a ground return. In the overhead work 350ft. of 
No. 0 hard-drawn copper wire is used, suspended at a height 
of 40ft. approximately above.the water. The radius of action 
of the craft is the entire width of the canal, and 400ft. along 
its length. It is possible to get a speed of from 100 to 275 


| revolutions on the propeller, the gear ratio between the motor 
' and the propeller shaft being 18 to 64. 


In the illustration the boat is seen at work in the inlet 
canal at the side of power-house No. 1, agitating the water so 
that it creates a current toward the overflow at the noint of 
the head house seen beyond the bridge. To handle the boat 
a man who is paid about two dollars a day is employed, and 


| the wage account, as compared with a steam tug and the 


consequent coal bill, is said to show quite a saving. When 
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A NEW PHOTO-PRINTING PROCESS. 


For some time past there has been in use on the Continent 
a process of making prints that are quite true to scale ; but 
up to the present time we believe that this has not been 
attempted in this country. The method which we are about 
to describe is the outcome of a series of experiments carried 
out by Messrs. B. J. Hall and Co., of 39, Victoria-street, 
Westminster, S8.W. The success of the process depends upon 
the use of a colloidal compound of secret composition called 
‘‘ordoverax.’’ The system is not difficult to operate,and it can 
be quickly learnt. Before any prints can be made a large 
flat surface of ‘‘ ordoverax’’ has to be prepared. The material is 
first of all heated in a suitable apparatus to a temperature of 
about 130 deg. Fah., but on no account must it be allowed to 
boil, as this would spoil its properties. The liquid is then 
transferred to a can which resembles a kettle with a rect- 
angular spout. Whilst the material is being heated a large 
sheet of glass or zinc is cleaned and placed on a board, which 
is capable of being tilted through an angle of about 45 degrees. 
At the bottom end of the board there is a trough used for 
draining off the superfluous material. The ‘‘ ordoverax’’ is 
now teamed on to the plate by pouring it along its top edge, 








sure not being great—in fact, the roller is not necessary, and 
is only used because it gives a more even distribution of 
pressure. The paper when removed has the drawing perfectly 
imprinted upon it in clean, clear, black lines, whilst the rest 
of the paper remains quite white. We have had an oppor- 
tunity of seeing several prints made by this process on all 
classes of paper and cloths, and in all cases good results 
were obtained, and the prints obtained were the same scale as 
the original drawings. As many as twenty prints can be taken 
of each impression, but the number te a large extent depends 
upon the thickness of the ‘‘ ordoverax.’’ The prints must be 
taken within about two hours of the material being prepared, 
otherwise it would be impossible to obtain good results. The 
material can, however. be either scraped or peeled off, and 
used again a dozen times. If there are any lines cr letters | 
on the blue print which it is desired to obliterate, it can be 
easily done by simply pressing a clean piece of paper against 
the part that is not required on the impression on the 
‘*ordoverax.’’ The material, however, is of a gelatinous 
nature, and whether it will be as successful in the summer 
months as it is at present remains to be seen. The makers 
state that it ought to give good results at any temperature we 
are likely to experience in this country. 


this description was written at Niagara none of the power com- 
panies had been troubled very much with ice this season. 
The upper river has been remarkably free from lake ice, and 
this has added very materially to the easy operation of the 
power plants. 








INSTITUTION OF NAVAL ARCHITECTS.—The annual meetings of 
the Institution will take place on Wednesday, April 4th, and the 
two following days, in the Hall of the Society of Arts, John-street, 
Adelphi, W.C., by kind permission of the Council. The Right 
Hon. the Earl of Glasgow, G.C.M.G., LL.D., president, will occupy 
thechair. The annual dinner will be given on Wednesday, 
April 4th, in the Grand Hall, Hotel Cecil, Strand, W.C., at 
7.30 p.m. The following resolution has been passed by the 
Council :—Resolved—‘‘ That the Council will be willing to present 
a gold medal to any person not being a member or associate 
member of Council who shall at the forthcoming meetings read a 

aper which, in the judgment of the Council, shall be deemed to 
ts of exceptional merit. The Council will also be willing to present 
a premium of books or instruments to the reader of any paper, not 
being a member or associate member of Council, which paper shall, 


| in the judgment of the Couiicil, merit this distinction. 
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THE COTE D'AZUR RAPIDE. 


For some time past a fast express train has run between 
Paris and the Mediterranean, bringing the capital within half 
a day’s railway journey of the coast. The express which 
accomplishes this achievement is called the ‘‘ Le Céte d’Azur 
Rapide.”’ It carries first-class passengers only, and leaves 


Paris each morning at nine o’clock, arriving at Cannes, Nice, | 


Monte Carlo, Mentone, and other stations on the Mediterra- 
nean coast during the evening. This season the journey of 
this train has been extended to Vintimiglia, on the Italian 
frontier. This extension slightly reduces the average®speed of 


12 hours 49 minutes, which works out at an average of very 
nearly 50milesan hour, the exact figure being 49°66miles. The 
return journey is made in 12 hours 47 minutes, thus raising the 
average to 49°79 miles per hour. This latter speed is the 
same as for last year’s running, but the outward time is not 
quite so good. Still, the difference is only about one minute, 
| and in a long run of this character it is hardly worth while 
taking so small a difference into account. It must not be 
| forgotten that the weight of the train has been increased from 
180 to 217 tons. The best performance for a non-stop run 
between two stations this season is 57°28 miles per hour, 
which is made between Dijon and Macon, a distance of 


Raphael is 6364 miles. The run between the two occupies 
} 














Fig. 1—SIX-CSUPLED EXPRESS ENGINE, P.L.M. RAILWAY 


the train, as a fact by just over 14 miles per hour on the out- | 


ward journey, and by 0°89 miles per hour on the return; but 
this is a comparatively small matter when compared with the 
convenience to passengers travelling to Italy of the through 
1un to Vintimiglia. 

As regards the actual running of this train, the chief 
technical interest to the railway world attaches to the per- 
formance between Paris and St. Raphael, for beyond this 
latter place the stoppages are too frequent to allow of a high 
speed being maintained. 

Before dealing with the run a few words about the locomo- 
tives employed will be of interest. The engine has an average 
of 217 tonstto haul behind its tender. Two types are 
employed, The first of these weighs 114 tons, including the 
tender, or, to be exact, the weight is 113 tons 800 kilos.—113 
tons 15°73 ewt. It is a six-coupled engine, and is shown in 
Fig. 1. The other, a four-coupled engine, weighs 93 tons, and 
is shown in Fig. 2. Last season the train was made up in 
the following manner:—One large sized luggage car; one 
restaurant car; two bogie corridor coaches, each having 
seven compartments for first-class passengers; one 
corridor coach containing four compartments for first- 
class passengers ; and two sleeping compartments, each of the 
latter containing three berths ; one coach of the Sleeping Car 
Company, with accommodation for thirty-two people ; and 
then another large-sized luggage van. The weight of this 
train was 180 tons. Owing to the number of passengers using 
the train, the P.L.M. Company has this season been com- 
pelled to add a supplementary coach to increase the accom- 
modation. This brings up the weight of the train from 
180 to 217 tons. Owing to this increase in weight the speed 
of the express has been slightly diminished between certain 
stations, but there has also been an increase on other sections of 
the line which -exactly counterbalances the decrease. The 
time occupied between Paris and Nice is therefore the se” 
as hefore—that is to say, 13 hours 50 minutes. i.e uistance 
between the two places being 675} miles, the average speed 
works out at approximately 48°86 miles per hour, stops 
included. This is a fine performance when everything 
is taken into consideration, for the route traversed is of a 
heavy character, not conducive to speed. For example, the 
184 miles between Laumes and Blaisy Bas, on the section 
between Laroche and Dijon, in the Céte d’Or, gradients of 1 in 
200 and 1 in 125 are numerous, and there are many gradients 
of about the same steepness on the section of line, nearly 
84 miles in length, between Marseilles and Les Arcs-en- 
Provence. Moreover, there are other difficult stretches con- 
taining inclines of 1 in 200. In addition to this there is a 
large amount of traffic, and this also should be taken into 
account, as there are only two sets of rails. What is perhaps 
the greatest drawback of all, however, is that there are no 
picking up water troughs. 

We have already briefly referred to some of the places 
through which this train passes, and a few remarks concern- 
ing the run may be of interest. Taking the journey asa 


whole, the distance between Paris and Vintimiglia is 697% | 


miles, This is accomplished in 15 hours 25 minutes on the 


outward journey, and in 15 hours 11 minutes in returning, | 


the average speed being approximately 46 miles per hour. 
Last year the Céte d’Azur Rapide went no further than 
Mentone, which is 6903 miles from Paris. This distance was 
then and is still covered in 143 hours. Last year the mean 
speed of the train was greater than at present, as we have 
already shown. The principal reason for the reduction is the 
prolonged stop at Mentone where as much as sixteen minutes | 
on the outward and ten minutes on the return journey is | 
spent. In fact, on the journey from Paris to the Italian 
frontier, the train wastes, so to speak, eighty minutes in 
stoppages, and on the return journey seventy-seven. minutes. 
We have not deducted these times, when calculating the 
average speeds; had we done so they would have become 
considerably higher. The distance from Paris to Saint 





78} miles. Last season the 
Valence and Avignon, a distance of 76°95 miles, at an average 
speed of 57°71 miles per hour, while the run from 
Dijon to Macon was as low as 52°6 miles per hour. The 
present run between Valence and Avignon occupies eighty- 
one minutes, making the average 57 miles per hour, which is 
an excellent performance. Comparing the longest non-stop 
runs, we find that this season’s longest run is between Laroche 
to Dijon, a distance of just over 99 miles, made in 117 
minutes, that is at the rate of 50°8 miles per hour; whereas 
the same stretch of road was covered last year in 112 minutes, 
or at an average of 53 miles per hour. The return journey is 
made in 108 minutes at a speed of 55 miles per hour, as com 


pared with 564 miles per hour for the same run last year. | 


This journey is made over one of the worst sections of the 
line, passing as it does from‘ the valley of_the Seine to that of 





| amounted 


national progress made in this direction during the last fifteen 
years. The ‘‘ Financial and Economic Year-book of Japan,”’ 
published recently by the Imperial Printing Works in Tokyo, 
shows clearly that not only has there been a steady increase in 
shipping activity in Japan since 1893, but also that the war 
with Russia has had a powerful influence in developing 
shipbuilding in Japan. At the end of 1903 Japanese shipping 
comprised 977,000 tons, of which 657,000 tons were steamers, 
and 320,000 tons were sailing vessels; these figures 
represented four times the volume of the shipping ten years 
before. Since the war came to an end Japan has had to buy 
and to charter many foreign vessels; in fact, so great was the 
commercial activity when peace was made, that permission 
was given by Japan for foreign ships to engage in the coasting 
trade in Japanese waters. Japan’s losses in ships during 1904, 
owing to the blockade of Port Arthur and to other causes, 
to 71,000 tons; this loss was more than 
compensated by the building of new vessels in Japan to 
the amount of 27,000 tons, and by buying abroad vessels of a 
total tonnage of 177,000 tons; thus, altogether the increase in 
tonnage came to no less than 133,000 tons. At the end of 


| 1904 Japan’s steamships had a total tonnage of 790,000 tons, 





| bishi’’ Mail Steamer Company. 


fastest run was made betwecn | 


and the vessels engaged in the coasting trade then represented 
110,000 tons. At this moment Japan’s mercantile marine 
consists of 675 steamers, of which 50 are of over 3000 tons 
carrying capacity and 180 are from 1000 to 3000 tons. This 
is a good record for fifteen years’ work. 

The number of Japanese shipping companies trading with 
foreign countries is now twenty. The leading company is the 
‘‘Nippon Yusen Kaisha,’’ or the Japanese Mail Steamer 
Company, which was founded in 1885; it owns 69 steamers 
of a total tonnage of 235,555 tons. In this respect the 
Japanese have been more than justified by granting subsidies 
to aid the development of their shipping industry, for this 
leading company prospered at first only by the financial aid 
offered by the State, and at this moment the two next 
important Japanese steamship companies, the ‘‘ Osaka Shosen 
Kaisha’’ and ‘‘Toyo Kisen Kaisha,’’ are able to maintain 
their service in foreign waters only by the financial aid 
granted to them by the Government. The ‘‘Nippop Yusen 
Kaisha’’ has had a troubled past, and must have goiic under 
permanently had not the Japanese Government come f .rward 
with monetary help at the right moment. This company 
was established in 1872 under the title ‘‘ Nihonkoku Yubin 
Jokisen Kaisha,’’ and owing to the lack of freights it 
succumbed in 1876, and its place was taken by the ‘‘ Mitsu- 
In 1882 the United Transport 
Company was started, and then there arose a long freight 
war between the latter company and the ‘‘ Mitsubishi’’ with 
regard to passengers and goods. Then the Japanese Govern- 
ment stepped in, and the matter was brought to an end by 
the amalgamation of both companies under the title ‘‘ Nippon 
Yusen Kaisha’’ in 1896. Until 1896, by virtue of a law 
passed in 1870, only the builders and owners of ships built 
in Europe received a special subsidy from the Government ; 
but, with the amalgamation just referred to, these subsidies 
were granted especially to Japanese vessels, and it was stated 
expressly that every Japanese subject and every trading 
company formed exclusively of Japanese subjects should 
receive a Government subsidy in proportion to their vessels 


| and the average distance of their voyages, provided that they 


carry passengers and freight in their own vessels of at least 
1000 tons tonnage between Japanese ports and ports in 
foreign countries. In 1897-1898 this subsidy, including the 
grant made on the mails, amounted to rather more than 
£100,000, in 1900-1901 it had risen to £365,000, andat present 
it is believed to be no less than £600,000. 

We give below a list of some of the shipping companies, and 
of the amounts which they are receiving every year from the 
State :—‘‘The Nippon Yusen Kaisha’’ receives for its line of 
steamers running to Europe £267,000; for its Seattle line, 








| the Rhone. The country is very picturesque, and offers to 
| the traveller some excellent points of view, but the engine- 
| drivers do not care for this particular section. It presents 
some very steep gradients which are difficult to ascend and 
dangerous to descend. Our third illustration, Fig. 3, page 174, 
shows the express a few minutes after leaving Cannes for Paris. 











JAPAN’S MERCANTILE MARINE. 





Ir a well developed and flourishing merchant navy may be | 
taken as one of the signs of a properous country, then Japan | 


has every reason to be proud of and satisfied with the 











Fig. 2—FOUR-COUPLED EXPRESS ENGINE, P.L.M. RAILWAY 


£65,000; for its San Francisco line, £100,000; for its Eastern 
Seas line, £58,000; forits Yokohama and Bombay line, £17,500; 
for its Yokohama and Australia line, £50,000; ‘‘ the Osaka 
Shosen Kaisha ’’ receives £36,000 for its lines running to 
Shanghai, Hongkong, and the Yang-tse-kiang; the ‘‘ Toyo 
Kisen Kaisha ’’ receives £100,000 for trading with San Fran- 
cisco; and the Oya Shichei Shipping Company receives 
£15,000 for coasting trade in the Sea of Japan. 

There is a similar progress to be recorded in Japanese ship- 
building since 1898, and this was due doubtless to the law 
concerning shipping subsidies which had come into force in 
1896 ; in 1897-1898 ships’ premiums were paid on one ship of 
729 tons, and on eleven vessels of a total of 48,396 tons. 


| How well the Japanese Government has been rewarded for 
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HIGH AND LOW 


THE GERMANIA COMPANY, 


granting these shipping subsidies may be scen in the fact 
that at the end of 1903 there were in Japan no less than 
about 200 private shipbuilding yards and 32 private docks, 
and now-a-days Japan can build at home in its own yards 
small warships, and also cargo steamers up to 6000 tons. 








HIGH AND LOW-SPEED ENGINES—A 
COMPARISON. 


Tr is certainly safe to say that, had it not been for the 
enormous engine power that it is now possible to place ina 
comparatively small place, the development of the torpedo 
boat would not have attained its present high state of 
efficiency or usefulness. Some little time ago we published 
an illustration showing two engines made by Yarrows, of the 
same power, but of greatly differing speeds. In this 
the wonderful difference which an increase of speed 
makes was well brought out. A further striking example 
of this difference, this time between the dimensions of 
torpedo boat engines and those for mercantile purposes, 
was recently afforded at the works of the Germania 
Company’s shipyards at Kiel, where two engine plants of the 
same output were erected side by side. The accompanying 
engraving shows the two sets of engines, the corresponding 
dimensions and particulars of which are set out in the table 
which we give below :— . 

Mercantile vessel. 
Engine horse-power wor eee Si 3000 
Cylinder diameter in millimetres 600, 875, 1275, 1875 
RE a 1370 
Number of revolutions per minute 80 
Speed of piston in metres * 
Steam tension in atmospheres 
Diameter of shaft in millimetres 
Total weight in kilogrammes 
Weight per indicated horse-power 
in kilogrammes cake eek owe 


Torpedo. 
8000 
540, 810, 1190 
500 
350 
5-83 
17 
176 
16,400 


3-65 
15 
376 


210.000 


54 


2.63 


70 
Height in metres ers 7-01 
Ground area in metres .. .. .. $-1 9-4 .. 1-4 4 
Stress on shafts he wee 190) 


Material of shafts _ Siemens-Martin steel .. Special ste el 








A LARGE COIL CLUTCH. 


Ir is of the utmost importance when driving heavy 
machinery such as compressors, pumps, crushing and stamp- 
ing machinery, or rolling mills, by means of a directly- 
coupled engine, that some means should be provided for 
minimising the effect of ‘‘shocks’’ and ‘‘ jars.’’ This is 
greatly emphasised if electric motors are used for driving 
purposes, as in this case the shocks and jars will certainly 
have an injurious effect upon the motors. What is claimed 
to be a shockless elastic coupling, designed with the object of 
overcoming this difficulty, has for some time past been made 
by the Coil Clutch Company, of Phenix Works, Johnstone, 
Scotland, and since its first introduction several improve- 
ments and modifications have been made. We illustrate the 
latest type of clutch embodying these alterations in the 
accompanying engravings. The large size and great power 
of this clutch may be gathered from the fact that it weighs 
very nearly 9 tons, the exact weight being 8 tons 18 cwt. 2 qr. 
It is now in use for driving a large rolling mill made by 
Messrs. Wm. Beardmore and Co., of Glasgow, and it has to 
transmit no less than 3000 horse-power at 90 revolutions per 
minute. Moreover, the makers claim that it is capable of 
transmitting double this amount of power. Further, it is 
claimed that it is the largest clutch of its kind ever con- 
structed. 

In Fig. 1 we give a sectional view of the clutch, as 
arranged for coupling up a gas engine to the mill. The gas 
engine crank shaft end of the clutch is 24in. in diameter, and 
the connecting shaft from the clutch to the mill is 20in. in 
diameter. The coupling at the gas engine end is rigidly con- 
nected to the crank shaft, so that when the engine is running 
the parts C, A, and B, together with the coil, are always 
revolving. The chill C is keyed on to the mill shaft, and the 
part E isa sliding collar having a cod-ring faced with gun- 
metal and fitted with a lubricator. 


To put the clutch into 
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gear the sliding sleeve S is moved along to the left 
against another sliding collar E, which in its turn presses 
against a stud T. 


arm, the other end of which is fixed to the coil. The crank 


is so pivotted that when the stud is pressed in the coil is | 
tightened round the chill C with a grip sufficient to drive | 


the mill. 

This brief description of the clutch is sufficient to indicate 
the manner in which it works, but there are three points in it 
that are worthy of more detailed treatment. For instance, 
the connecting shaft can be lifted into or out of position when 
required with comparative ease and celerity. The end of the 
shaft on which the clutch is keyed rests within and is sup- 
ported by a ring marked B. This ring is bushed with gun 
metal, and is connected by bolts to the face of the driving 
plate A. By withdrawing the bolts aa the steel bearing 
ring Bcan be freed from the driving plate. Then by un- 
coupling the shaft at d the complete clutch can be lifted out 
of its place. The sliding collar E, being made in two halves, 
can be first removed, and this greatly reduces the total 
weight to be lifted. In former machines the end of the 
shaft was supported within the driving plate, and the 
entire shaft had to be drawn forward to release the connect- 
ing shaft S. A second improvement in the present clutch 
consists in the method adopted for lubricating the frictional 
surfaces of the coil chill. “This has hitherto been carried 
out in a more or less effective manner by allowing the oil 
to drip on the outside of the coil, and to find its way down 
between its convolutions. 
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Fig. 1—3000 H. 


fairly well in the earlier types of coils when the speed did 
not go much beyond 35 revolutions per minute. But even at 
this low speed two-thirds of the lubrication was wasted. 
As the speeds increased it became necessary to devise some 
more effective method, because the oil was thrown off in all 
directions, owing to centrifugal force. The contrivance that 
has been substituted is stated to be in every way suitable for 
its purpose. It consists of a stationary belt or ring, within 
which the sleeve of the driving plate revolves. This ring has 
an internal oil duct, communicating by a tube with the head 
of the coil through which an oil hole is bored. Itis through 
this hole that the oil makes its way directly on to the face of 
the chill. Owing to the spiral motion of the coil the oil is 
distributed over the entire surface, and it is claimed that 
very little oil is wasted. It will be understood that it is only 
when the clutch is out of gear that this surface lubrication 
is necessary, as when in gear the frictional surfaces run 
round together in contact, and therefore require no oiling, 
We have already referred to the third new feature. 


This stud forms part of a crank-shaped | 


This method, it is said, worked | 


| which consists in making the sliding collar BE iy two 
| halves. By removing it the coil can now be drawn back off 
the face of the chill, and any dirt or grit that may have got 
lodged upon them, which would cause heat and wear, can be 
removed, The sliding collar travels on the feather f and only 
touches the shaft at three places, so that no dust or grit can 
| effect a lodgment under it and impede its movement slong 
the shaft. The clutch is also fitted with a starting pe 
| fitted with an arrangement for instantaneous release, so that 
the rolls can be stopped in a very short space of time. This 
arrangement we illustrate in Fig. 2. On either side of the 
mill and in the engine-room there are handles which in 4 
moment can throw the clutch out of gear, which latter 
works in the following manner. The segment @ is loose oy 
the rocking shaft d; the segment c is keyed to the shaft d- 
the worm gear b moves the segment a backwards and 
forwards. When it is required to put the clutch into gear 
the segment a is moved forward till a pawl catches jn 
the notch r, thus connecting a to the rocking shaft d. The 
| segment a is then moved in the other direction, drawing the 
segment c and the shaft d with it, and putting the clutch into 

















Fig. 2—STARTING GEAR FOR CLUTCH 


action. It can, however, be instantaneously released either 
by the operator in charge pulling the lever f or any person at 
| @ distance pulling the cord g. Either act lifts the pawl, 
frees the segment c, and the weight k draws back the sliding 
collar and stops the machinery. 





GREENOCK AND PORT GLASGOW 
SHIPBUILDING. 

GREENOCK shipyards are at present fully occupied with 
work, there being altogether over twenty vessels under construe- 
tion. There is apparently not a vacant berth, and the vessels 
on the stocks are mostly of large tonnage. Caird and Co, 
are engaged upon three intermediate liners for the P. and 0, 
Company, each of 8000 tons, the latest of their productions 
for the P. and O. Company, the Devanha, having successfully 
been tried for speed some daysago. Scott's Shipbuilding and 
Engineering Company has no fewer than nine vessels on the 
stocks, including a first-class passenger and cargo steamer of 
8000 tons for the Donaldson Line, and two steamers of 7000 
tons each for the Holt Line. The Grangemouth and Greenock 
Company, as has been noted in previous issues, is building 
six steamers of 7100 tons each for Burrell and Son, Glasgow, 
and is engaged upon other work as well. The engines for 
quite a number of these vessels are being supplied by John 
Kincaid and Co., Greenock. For a screw tug steamer which 
foreign owners have placed with George Brown and Co., 
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Greenock, the engines are being made by Muir and Houston, 
Glasgow. Some recent contracts booked make a more even 
distribution of work in the Port Glasgow district than 
obtained at the end of the year. Two of the yards, which had 
then least work on hand, have now secured fresh work and 
prospects of more. Robert Duncan and Co. have contracted 
to build a steamer of average size for Bruce and Co., ship- 
owners, Glasgow, the machinery for which will be supplied 
by Muir and Houston, Glasgow. Murdoch and Murray have 
contracted to build still another small steamer for service on 
the river Amazon, similar to many as they have already built. 
The machinery will be supplied by Ross and Duncan, of 
Govan. Quite a number of the vessels in the shipyards of 
Port Glasgow are now reaching the launching stage, and at 
least six of them will be sent off the stocks within the next 
fortnight. Robert Duncan and Co. have a large steamer for 
Burrell and Son, Glasgow, ready for ‘‘taking the water, 
| while Russell and Co. and Wm. Hamilton and Co, have 
| several vessels almost ready for launching. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE ESTIMATION OF COSTS. 


Sir,—Mr. Farnsworth by his article, and your correspondent 
«RJ, N. W.” in his letter, touch ona point of great interest to 
the engineering trade, and it is to be hoped that the matter will 
he brought up for discussion at one of the institutes. 

To a certain extent the great variation in quoted prices on 
certain contracts is due to bad estimating, not so much in the 
jinancial department as-in the drawing-office. Where an open 
specification is issued to estimators, a number of designs are sure 
tv be made by the various firms, and it is generally the one most 
expert in estimating the minimum weights and strength, with 
proper allocation and distribution of metal, that secures the 
contract. 

The suggestion of “R.J.N. W.” for the issue of practically 
working drawings is neither possible nor desirable. Take a large 
power station, for example ; the consulting engineer cannot conceiv- 
ably do more than give the general outlines for the hundred-and- 
one appliances that go to make up the generating plant. They 
can, of course, decide, say, on the type of boiler to be adopted, 
either water-tube, marine, Lancashire or Cochran, as one of the 
first considerations is the space to allow for ; but if they specify a 
certain make, they destroy competition and do not encourage 
initiative. 

The only fair way is to state the pressure, show space available, 
and call for a certain type to suit the class of load on the engines. 
If, then, water tube is required, such makes as Babcock, Stirling, 
Niclausse, Hornsby, and Danks, &., can be considered, and it 
thus becomes a competition of skill, because a qualified consulting 
engineer can adjudicate on the claims of the various makes, and 
decide on the one most suitable to his client’s needs. 
specitied a Babcock or Stirling, there would be no competi- 





If he | 


tion, and there would be practically no inducement to improve | 


designs. 

These remarks apply to other sections, such as stokers, con- 
veyors, economisers, condensers, pumps, switvhboards, engines, 
generators, &c. There is no consulting engineer who could make 
drawings sufficiently detailed for the various parts to ensure a 
semblance of uniformity in prices. By the time he had worked 
his way through the hundred odd sections, it is more than likely 
that the part first detailed would be antiquated in design. 
Besides, it would almost inevitably end in failure. I have seen 
it attempted on a moderate scale, with deplorable results. 

The cry of keen competition and cutting of prices is continually 
in the air. Might I suggest that this is a bit of a bogey! The 
incompetent in all trades may form a little knot productive of 


internecine strife, but we generally find there are two or three | 
firms ina trade who, by superior skill, succeed in securing the | 


bulk of the contracts. They know the needs of the market, and 
while the aforementioned mediocrities endeavour to follow the lead 
they are generally a wee bit too late. The firm with the men who 
set the lead in designing and in meeting the wishes of purchasing 
engineers is generally too busy to think of keen competition ; that 
is, so long as the highest class of work is aimed at. 

One can quite conceive a difference of from 25 per cent. to 100 
per cent. in prices through a bad reading of an engineer's specifi- 
cation, such as ‘‘R, J. N. W.”’ alludes to, but the contractor who 
knows his business does not make mistakes of this kind. 


It generally falls to his lot to show the engineer just what is | 


wanted, or in cases where the latter thoroughly understands his 
business, the contractor, if he is worthy of the name, usually gets 
to understand the man. 

As “R.J.N.W 
a Tartar—an engineer who relies on his ‘‘ general clauses,” and 
thus proves himself to be incapable. Such men are well known in 
all trades, and they usually suffer for their grasping tactics, 


(3) Can it be considered a sensible policy or equitable treatment 
that professional men who, aKthough not on the establishment, 
have carried out their duties evidently in a satisfactory manner 
during ten to twenty-five years’ service, and not having reached 
the age limit, should be superseded by redundant officials 
established during more recent years ? 

It will be interesting to note, in connection with these remarks, 
that the Admiralty, being, it is presumed, not altogether satisfied 
with the experience of the Works Department staff to design the 
proposed naval base at Rossyth, have now decided to call in expert 
advice from outside. ae 

February 14th. 





CHARING CROSS AND CANNON-STREET. 


Sir,—I duly noted the remarks made by your two correspon- 
dents, Mr. Ambrose Poynter and. Mr, Stephen H. Terry, in your 
issues of the 5th and 26th of January respectively, under this 
head, and I would like, if you will kindly allow me, to put forward 
what has recently occurred to me as a practical solution of the 
vs problem of Cannon-street traffic. 

But, first, as to what has been proposed by Mr. Poynter. It 
seems to me that he has considered the matter very much from 
one side only, and by no means, I say, would he have a majority 
in that standing which he speaks for. The City man would hardly 
appreciate being turned out of his seat at the Borough and left to 
swarm over Cannon-street Bridge, a distance of half a mile, even 
though aided by a rolling covered way. The disentanglement of 
the much-wanted Cannon-street traffic is the problem—to abolish 
the station is no solution of it. Asa traffic centre, Cannon-street 
is uniqué, Besides the suburban passenger arriving and leaving 
in his thousands, there is the large traffic with the long-distance 
passenger, which means transport of luggage, and there is a heavy 
post-office business done at this station. As to throwing over the 
railway bridge to ordinary road traffic and charging a toll to the 
foot-passenger, with Mr. Terry’s endorsement to the megenion as 
‘*a good one, deserving the scrious consideration of the directors” 
of the South-Eastern and Chatham—this is certainly not a bad 
hit against the railway company for its neglect to produce a solu- 
tion of this old standing problem. 

It seems to me to be decided that Cannon-street must remain 
for what it was originally intended, namely, an intermediate 
station between Charing Cross and London Bridge. If this is to 
be so, a double crossing of the river in making this journey must 
continue. But the station in question—Cannon-street—might be 
made «a through one, so as to have a free flow of traffic in both 
directions between these points. My suggestion for bringing this 
change about is to rebuild Southwark Bridge with a high and low- 
level. The former to give passage as at present 74 Cannon-street, to 
trains going to and from the West and London Bridge ; and the 
latter, or lower level, to provide for the London County Council 
electric cars and ordinary read traffic. 

As regards the prime object in the proposal, the improvement of 
Cannon-street, I suggest that the northern ends of the platforms 
should be made with a sweep to the west, and their respective 
rails be continued over Dowgate-hill towards Queen-street, and 


| thence over Southwark new bridge to join the existing line to 


V.” says, the one thing most to be feared is to catch | 
| rebuilding of Southwark Bridge. 


Charing Cross ; this new way to be for both “up” and ‘‘ down” 
services. The curve round from Cannon-street to Southwark 
sridge would, perhaps, be about six chain radius. 

The question of cost alone has allowed old Southwark Bridge 
to remain as it. is, comparatively little used, on account of 
its severe gradients. If the roadway at this proposed lower level 
were made to a reasonable gradient, and a viaduct in continuation 
put across Thames-street to the crown of Queen-street, the con- 
gestion at the Mansion House would be less, and London Bridge 
would be also considerably relieved. 

Some few years back a committee of the Bridge House Estates 
recommended the expenditure of a sum of £350,000 for the 
In the scheme I here propose, 


| besides the City Corporation, the interests of the South-Eastern 


because, these being known, contractors cover themselves on his | 


‘possible personal whims,” just as if they had a specified item set 
down in the bill of quantities. 
caught and be ruined, but the contractor who knows his business 
either does not get the contract or makes a very big profit out of 
it. The whole success in estimating is, know your work and your 
man, 

To cure the evil we might take a lesson from the Germans, who 
have, indeed, not this trouble in their own country, but make ours 
the more apparent by all quoting on one mutually agreed on speci- 
fication for all British contracts; and they eliminate the personal 
ejuation by refusing to accept the “‘decision of the engineer as 
final and binding on all parties.” 

This matter is ably dealt with by another correspondent in your 
current impression under the heading of ‘‘ Engineering Contracts.” 

Arcub. T. B. LItTLe, 

Wolverhampton, February 10th. 





THE ADMIRALTY WORKS DEPARTMENT. 


Sin,—-Whilst the recent far-reaching and probably excellent 
schemes for the reorganisation of the British Navy are being 
digested by the thoughtful public, it may not be out of place that 
the attention of civil engineers and others of your numerous 
readers should be drawn to the administration of the Departinent 
of Civil Engineering and Architectural Works in the Admiralty. 

It is, I believe, about eleven years since a discussion on this 
subject was opened in your journal. The inertia of the large mass 
of engineering and architectural talent is directed by an R.E., a 
permanent official, whose actions appear to be controlled prin- 
cipally by the Civil Lord for the time being, an official who has 
been changed three times during the last ten years, and who, con- 
sequently, can have only just begun to grasp the nature of his 
work, assisted by such information as the permanent officials may 
deliver to him, before being translated to another sphere. 

About twelve years ago the established professional officers were 
evidently, with a few exceptions, found unequal to the task of 
designing and executing the important civil engineering works 
then contemplated at our home and colonial ports. Another 
department, called the Naval Works Loan Department, was there- 
upon created. Its principal professional officers were selected 
partly from the above-mentioned exceptions in the Works Depart- 
ment, and partly from others who had for many years occupied 
“temporary” positions in the Works Department, while the 
remainder were specially selected from outside, presumably by 
virtue of their experience in carrying out similar works at com- 
mercial ports. 

During the last twelve years the establishment of the Works 
Department has become considerably augmented by the entry of a 
number of young men between the ages of twenty-three and 
twenty-eight years, who are supposed by the Civil Service Com- 
missioners to have qualified for these posts by demonstrating, in 
competition, their ability to absorb knowledge of a theoretical 
nature drawn from text-books and coaches. ; 

Now that the loan work is drawing to a close, the permanent 
establishment has grown to such proportions that it has been found 
necessary to discharge gradually the ‘‘ temporary” professional 


officers, many of whom have performed from ten to twenty-five | 


years’ service with the Admiralty. 

Certain questions now appear to arise of interest to the civil 
engineer in regard to his profession, and to the taxpayer as 
touching his pocket. 

(1) Have the duties carried out by these’ large additions to the 
establishment been commensurate with their salaries, allowances, 
and future pensions ? 

(2) At the completion of. the.loan work, what will then become 
the duties of the established officers ? ° 


and Chatham Railway would, by giving access to the tramcars into 
the City proper, be combined with those of the London County 


| Council, as contributors to the fund for rebuilding the bridge, 


Some poor little firm may get | 





irrespective of expenditure for individual concern—that is, as 
regards traffic—so that the opportunity for carrying out this 
important work in a thorough and creditable manner, without 
offence to the wsthetic eye, would be very favourable. 

If the project could be adopted, then Cannon-street would be 
made available for an increased traffic ; and, as to this, I suggest 
further, that it would be an advantage to many of the Chatham 
line passengers to use this station instead of the Ludgate-hill 
route, and the transfer of their trains on to the Chatham line 
might be effected over a spur put at the crossing of the latter 
with the South-Eastern, on the southern side, at Charlotte-street ; 
and, moreover, by means of this connecting link Clapham Junction 


| traffic might be brought over the South-Eastern system, including, 


| perhaps, London and North-Western and Great Western v/é the 


| West London Extension. 


In this way Cannon-street might be 
made to serve a still wider area of London suburbs without the 
least congestion, because with the widening of the railway bridge 
that was carried out not long ago, and the more recently addi- 
tional lines put in at the approaches, right through to London 


| Bridge Station, there would always be a clear road for a quick 





undertaking. 


following of trains. This is a point that ought to appeal to railway 
companies in these days of the encroachment of the swift ordinary 
road conveyance. 

In the consideration of the proposal is the fact that Cannon- 
street traffic, as it exists, need not be disturbed in carrying out the 
work until it was almost complete. HENRY BROCKELBANK. 

London, February 6th. 





APPRENTICES, 


Sir,—You havé recently referred to the apprenticing of lads to 
the engineering trade, and again refer to it in your article of 
2nd inst. So far no one has replied or referred to your articles, and 
it would seem as if no employer cared to notice the articles, and 
perhaps for reasons as in my own case, which I will outline as my 
experience with indentured apprentices. In the year 1899 a youth 
of seventeen years was apprenticed to myself by a duly executed 
apprenticeship indenture, and with a definite undertaking to serve 
four years’ time at the rate of 53 hours per week, holy-days 
excepted, and to commence work at usual time of 6a.m. For 
some little time he did attend as arranged, but little by little he 
forgot to attend before breakfast, and eventually ceased to come 
before 8.30 a.m. After some experience of this, and after using 
persuasion and also threats, and no improvement, I advised his 
father of the matter. At first the father seemed put out over 
the non-attendance, and no doubt tried to secure his son’s proper 
attendance, with no better .results, and the broken time of 
morning got to be days, several days sometimes, and, eventually, 
this apprentice came and went pretty well as he liked. Neither 
his father or myself had any control. I ultimately consulted a 
solicitor with intent to bring the matter before the magistrates, 
and then found out that as the apprentice had paid a premium 
exceeding £20. the magistrates had no jurisdiction in the matter. 
The suggested remedy was to give notice to the father of my in- 
tention to claim damages against him for the-loss of his son’s 
services, and for the bad effect his behaviour had in the works. 
This notice was duly given, and this youth took no further notice— 
or the father either—and thus matters went on until the youth 
was twenty-one, when he demanded his indentures. Then I 
pointed out to him that his broken time in the four years’ appren- 
ticeship exceeded one and a-half years’ actual working time. 

Acting on solicitors’ advice, I refused to hand over the inden- 
tures unless some part of the time was made up, or some recom- 
pense made bythe father, for non-fulfilment of indenture 
The ultimate result was, that neither time was 





made up, or damage considered, and the late apprentice com- 
menced an action in the High Court for his indentures and 
damages for the want of indentures to secure employment. This 
case was called at Leeds Assizes before Mr. Justice Darling in Decem- 
ber of 1903, and it was decided that I had no claim to hold the 
indenture, and, to save having the costs of the case to pay, I had 
to forego all claim as against the father, and pay my own costs. 
With any experience of this kind, an employer aie be a born 
idiot to risk the same thing again, and something of this is, per- 
haps, the reason apprenticeship is neglected. I really must 
apologise for a continuation of particulars as to this “‘apprentice- 
ship,” but think the remainder is as astonishing as the appren- 
ticeship and the decision. 

The legality.of apprenticeship indentures was admitted. After 
leaving my «service, this young man was employed by an eminent 
line of shipowners, was eventually sent to sea as ‘‘ engineer ” in one 
of their ships, served his twelve months—or more—at sea, and got, 
I am_ told, his second’s certificate. Now, as the Board of Trade 
require at least four years’ service ashore as an engineer, how was 
thiscertificate attained! Beyond the indentures—which Mr. Justice 
Darling stated were worthless until endorsed by myself, which 
they never were—how was the required time shown, and what 
have the Board of Trade had submmitted to them to enable a 
certificate to be obtained, or even sat for ? 

Is it worth the trouble for an employer to take an apprentice ? 

February 5th. BreEN Hap. 





THE ORGANISATION OF AN ENGINEERING WORKS, 

Sin,—l trust you will grant me a brief space in which to reply to 
Mr. A. W. Price’s comments on my article which appeared in your 
issue of January 26th. 

With regard to the stores ledger, Mr. Price remarks as follows :- 
“This, to be of any real service, must have on the debtor's side 
duplicates of the figuresentered on the financial books in the general 
office.” I take this to mean that an entry of each delivery of 
material, and the cost of the same including carriage, should be 
made in the stores ledger. The words, ‘‘ Each ledger account will 
show deliveries on one side,” in my article, are intended to convey 
a similar meaning, and it is difficult to see what 6ther construction 
can be placed upon them. 

The next objection raised by Mr. Price is that the debtor and 
creditor sides will not balance if an additional 5 per cent. be 
charged upon the stores issued, but it may easily be seen that the 
various accounts would not balance, even if the 5 per cent. were 
omitted, as a certain amount of wastage by losses, and the 
cutting of sheets and bars, &c., must inevitably occur, resulting in 
a shortage on the issued side of the accounts, which would be 
debited to establishment charges. 

To cover the above wastage, and the cost of storing and hand- 
ling the material, 5 per cent. is added to the cost to obtain the 
price at which materials are issued; the surplus thus obtained in 
the stores ledger accounts being credited to establishment charges. 
The exact percentage required to cover wastage and handling will, 
of course, vary with different trades and conditions, but it is 
obviously essential to adopt a round figure for convenience in 
making the additions. 

Without this percentage the prime costs would be inaccurate, 
and the addition can be easily made when calculating the price for 
the issue of small quantities. 

The question of reserving a bin in the stores for each order in 
progress is a more or less open one. The alternative method is for 
the storekeeer to send all material as soon as prepared or received 
direct to the various foremen. This plan involves extra lock-up 
space in the shops, and saddles the foremen with the care of large 
quantities of material for which they may have no immediate use. 
The reasons for or against either plan must vary with the class of 
work to be dealt with ; in the manufacture of small articles where 
quick deliveries are general, the material should undoubtedly be 
sent direct to the foreman, but in dealing with large contracts in 
conjunction with stock orders, where material is often in abeyance 
for weeks or months, I contend that it is better kept in the stores 
until required. : 

It is impossible to reply to Mr. Price’s statement that the system 
put forward in my article is extremely complicated, not to say 
tedious, as he makes no alternative suggestions. Any system for 
obtaining accurate prime costs will appear complicated and tedious 
when set out in a written descriptior, and in practice additional 
clerical work is required. But it will be generally admitted that 
such a system is necessary to obtain economy in the manufacture 
of machinery. 

Ipswich, February 7th. 





W. O. HoRSNAILL, 





WATCH-KEEPING IN THE NAVY. 


Srr,—I have tried, but I cannot take ‘‘Sorites” seriously. The 
Navy he has in mind is not the Navy of to-day, and Sir John 
Fisher’s scheme—he must excuse me from imitating the absurdity 
of pretending that Lord Selborne and Lord Cawdor had anything 
to do with it—deals with the Navy of to-day and to-morrow. 

Now, does ‘“‘Sorites” really believe that anyone in a warship 
wants a “‘ millionaire” to come along in war time and be “‘ second 
engineer,” or anyone else leaving his ‘‘ varied occupations.” The 
thing is farcical. The trained man is wanted, and especially 
wanted in war. His argument, carried out, is that “‘ any fool can 
do a naval engineer’s job provided he has done some shore 
engineering.” It is farcical. As well say that a man can design a 
racing motor car because he has been employed in building bridges. 
Naval engineering is a distinct branch, and must be so treated. 
If ‘‘ Sorites ” will state his case clearly, I shall be happy to argue 
with him; as things are I cannot follow him. He has certain 
grievances against the powers that be. There was something in 
his previous letter about the casings of water-tube boilers getting 
burned. Casings are common to practically all types, and they get 
burned if allowed to get dirty. But how colonial volunteers, 
tenderfoots, would cure this, I really cannot see. 

Then he has some growl about “grievances” of artificer 
engineers—who may have some, but certainly less than any other 
body in the service. Their promotion to chief warrant rank is 
about six years, as opposed to a gunner’s twenty or more, and 
their pay is relatively good. Also, surely, it was ‘‘Sorites” who 
some time back growled because stokers could now get to warrant 
rank. Anyway, he might mention the particular grievances the 
4500 are ‘“‘smarting” under, and generally try and be more 
explicit. A general vague growl means nothing and expresses 
nothing. Suppose he explains what he really does want in general 
outline / PROGRESS. 

February 14th. 





SHEAR STRESS. 

Sir,—I am obliged to Professor R. H. Smith for pointing out the 
error which was permitted to creep into my article upon ‘Shear 
Stress” in your issue of January 19th. The index letters m and x, 
as Professor Smith points out, have by a slip on my part been 
transposed as they occur in Tables V., VI., VII., VIII., and IX. 
In these tables m should head the columns of indices which refer 
to the lower parts, and » those referring to the upper parts. 

School of Technology, Manchester, W. C. PoOPPLEWELL, 

February 11th. 








Aw Exhibition of Art, Industry, and Commerce will be 
held this year at Milan. By a recent Royal decree all inventions 
relating to any exhibited object for which an Italian patent has 
already been applied for or granted, will be considered as having 
been worked throughout the duration of the exhibition. The 
exhibition opens in April, 
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TRAMWAY WHEEL LATHE 


TANGYE TOOL AND ELECTRIC CO., LIMITED, BIRMINGHAM, ENGINEERS 


























TRAMWAY WHEEL TURNING LATHE. 


In many cases tramway wheels are of cast iron chilled on 
the surface, but these wear ‘‘flats’’ on the tread, which 
cause noisy and uneven running. Steel-tired wheels are, 
therefore, being used by many corporations and tramway 
companies, for, though the first cost is more, they are much 
more satisfactory in use, and, in view of their extra mileage, 
are probably quite as economical. 

Owing to the sharp curves on tramways, the flanges of-the 
tires are worn down—see the four half-size illustrations 
below, which show worn flanges compared with original 
sections—rendering it necessary to turn off most of the. old 
flanges, and reduce the tread of the wheel jin. to jin. in 
diameter, to leave sufficient material to form a new flange. 
As the tires are usually made from steel of about 60 to 65 tons 
tensile strength, and contain a certain amount of manganese, 
this requires a very powerful lathe, and the use of the best 
high-speed steels. 

The lathe shown by two views above will take two 
cuts at the same time, one on each tire, gin. deep by jin. 
traverse, at speeds which vary from 15ft. to 30ft. per minute, 











THE WEAR OF TRAM WHEELS 


depending upon the hardness of the tires. The bed is 3ft. 5in. 
wide by 20in. deep and 15ft. 4in. long, and has the brackets 
carrying the slide rests cast with it. The left-hand headstock 
is fixed, but the right-hand one is adjustable along the bed to 
suit the different lengths of axles. 

The spindles are 14in. diameter by 14in. long in the front 
bearings, and 8}in. diameter by 10in. long in the back 
bearings, and have the driving plates cast with them. The 
bearings are of special hard gun-metal, and adjustable. Steel 
tail pins are provided to take the end thrust. 

Each of the spindles is bored out, and has sliding inside it 
a steel barrel 9in. diameter, which is moved in or out bya 
large hand wheel, and carries a special split cone for carrying 
the axle from the bearing seats, thus ensuring rigidity under 
heavy cuts, and avoiding the use of centres, which would not 
be so suitable for the heavy cutting. 

The drivers are of cast steel, with large pins, and the wheels 


are close to the face-plate; in the small wheels, which have 
solid bodies, special holes and su.table drivers are provided to 
ensure steady driving, and in all parts great care has been 
taken to ensure the steady running and absence of all vibra- 
tion, so essential if high-speed tools are to give their best 
results. 

The lathe is driven by a 36 horse-power E.C.C. alternating- 
current motor by means of raw hide pinion and spur wheel 
through a variable speed gear-box, which is extended to carry 
the motor, so that they are self-contained. The gear-box has 
all its gear wheels enclosed, and the changes of speed are 
made by levers in the front. From the gear-box the drive is 
by spur gear to a 6in. diameter forged steel shaft, carried in 
adjustable gun-metal bearings in the bed, on which are forged 
steel pinions working into forged steel rings on the spindles. 
The whole of the gear is machine-cut from the solid, all the 
pinions and most of the wheels being of steel, and suitable 
gear covers are provided. 

The maximum purchase of gear is 720 to 1, and six changes 


| of speed are provided, arranged in regular order. 


The slide rests are arranged to carry 1#in. square tools; 


| they have large square slides throughout, the number of 
| joints has been reduced to a’minimum, and the rests can be 
| adjusted by screw on the bed to support the tools close to the 
| cutting edge, even when turning small wheels. 


g Each rest 
has an indexed swivel with quick adjustment for setting to 
turn the correct cone on the wheel treads. 

The feed motion gives traverses of ,';in., $in., or gin. per 
revolution. The levers and connecting-rods are of exceptional 
strength, and each rest can be separately adjusted to give any 
of these traverses. 

The engravings show the lathe standing on the shop floor, 
but when in use it is sunk in a pit, so that the top of the bed 
at the back is on a level with the ground, thus permitting the 
wheels to be rolled into the lathe, and raised to the centre of 
lathe by means of an elevator in the bed. 

When tested on the shop floor without any foundation the 
lathe took cuts on hard steel tires of in. deep by fin. 
traverse at 25ft. per minute, and on the wheels shown in the 
engravings of the lathe, which were 28in. diameter on tread, it 
reduced the tread to 27}in. diameter, and rounded the flange 
on both wheels in about fifteen minutes, which is an excep- 
tional result on such hard material. 

The lathe weighs nearly 18 tons, and was supplied by the 
Tangye Tool and Electric Company, Limited, Birmingham, 
to the tramway department of the London County Council 
for use in the new repair shop at New Cross. 








THE TURKISH ADMIRALTY DOCKS. 


(From a Correspondent in Constantinople.) 


At Kassim Pasha, near the Admiralty offices, but separated 
from it by a space of ground devoted to the storage of timber, 
bricks, and other building materials, are situated the three 
graving docks of the Turkish Admiralty. Down the centre 
of this space in winter runs a muddy stream, which serves 
also as an open drain for'the district. It empties itself into 
the Golden Horn just opposite the Admiralty Buildings. In 
summer it is mostly dry, except for the drainage, which 


ee aD 


creeps along its filthy bed. Here and there can be seen dead 
dogs and cats, and a general collection of rubbish. It jg 
never cleaned. Some people say you should not go to the 
docks without a supply of camphor. 

The docks are well built with stone, and as they took 
thirty years to build they ought to be substantial, The 
largest dock is 400ft. long, 72ft. wide, and has a depth of 35ft, 
As there is no tide all the water has to be pumped out, which 
takes, if there is a supply of coals and the dock gates don’t 
tumble in—a very common occurrence—from twenty-four to 
forty-eight hours. Besides, there are the pumps to be con. 
sidered. When a contractor wishes to hire the docks he 
frequently has to provide the coals for the boilers of the 
pumping engines, and the oil and other stores. 

An amusing thing happened lately to a contractor who 
hired one of the docks for the repair of a steamer. Before 
setting to work he went down and arranged for a supply of 
coals aud oil. When the coals were delivered they were 
diverted into the Admiralty Buildings, as there was not a 
shovelful to keep the Pashas’ rooms warm. One of these 
gentlemen took the oil and sent it to his own house, so Mr, 
Contractor had to do it all over again. 

The gates of all the docks are in a tumble-down condition, 
and have to be propped up, inside and out, and the pumps 
have to be kept constantly at work during the time that the 
ship is inside. The timbering is always a difficult operation, 
not only owing to the lack of the necessary material, but also 
to the rotten condition of what material there is. The 
repairs generally executed are in nearly every case tem- 
porary, just sufficient to take the steamer to her destination 
or to Malta. Like the shipyard, the whole place is strewn 
with old material, and one has to pick one’s way through the 
scrap heaps. The Turks are never in a hurry, and once into 
any of these docks no one knows when you will get out. As 
has been said, the docks took thirty years to build, but an 
old resident explains the reason of the delay. To quote his 
own words:—‘' You know there was a great deal more 
material supplied than was required, so the Chief Pasha 
thought to get rid of it by building some large houses near — 
by. This he did, and let them out in flats, and named the 
buildings after himself.’’ The machinery is in the same 
dilapidated condition as in the shipyard, and the contractor 
may be delayed for days through a breakdown of the punch- 
ing or shearing machine. There is a good supply of old ship 
plates and boiler plates, but the supply of new plates, bolts, 
and rivets is usually nil. 

It is surprising to see the activity which some workmen 
exhibit over the breaking up of an old wooden ship. It is, 
however, explained by the fact that they are after the copper 
bolts. These they take out with them, generally somewhere 
in their baggy trousers—the process of rubbing down is cnly 
confined to their thighs—and sell them to the dealers at 
Galata. They are scarcely to be blamed, as they are often 
without any wages. 

There are two pontoon bridges over the Golden” Horn, and 
to get to the docks every ship has to pass through the 
openings in these bridges, which is a cause of considerable 
delay. The pontoon bridge at Galata, about a year ago, had 
a large portion carried away by a steamer when passing 
through. It has been temporarily repaired with timber 
beams and timber pontoons. Many attempts have been 
made to get a floating dock, together with a site outside the 
Golden Horn, but up till the present all have failed. 

About twenty-five years ago an Englishman got a con- 
cession from the Sultan through a Turkish Pasha, and went 
to England for the purpose of getting the shipowners in 
England to form a company, with a view to erecting a float- 
ing dock and workshops, where English and other vessels 
could be repaired quickly, and at the least expense. But at 
the last moment he had his firman cancelled. British resi- 
dents think strongly that this is a matter for the Home 
Government to take up, as the great bulk of the tonnage 
passing through belongs to British owners, and collisions are 
very frequent. The Turkish Admiralty seem to be in a state 
of utter collapse, and nothing can be hoped for from them. 








A HOSE CLAMP. 


THE greatly increased development im the use of pneumatic 
tools has resulted in the employment of much hose piping. 
This, unless securely attached to the apparatus, is a source 
of much loss due to leakage, which at times is very consider- 


able. In order to minimise this loss many devices have been 
brought out which more or less fulfil their object. One of 
the latest of these devices that has come under our notice is 
that designed by the Howard Engineering Company, of Fort- 
road, Eastbourne. The simple construction of this clamp is 
apparent from the illustration we give, and the method of 
fixing is also obvious. The clamp consists of two parts, 
arranged so that when in position they can be drawn 
together by tightening the two nuts. One part is made of 
sheet brass of such shape that when bent over a semi-circular 
recess is left which is of sufficient size to fit the hose piping 
for which it has been designed. The edges have been 
rounded to prevent the hose from being damaged when the 
nuts are tightened. The second part is made from an 
ordinary round steel bar, shaped to suit the hose which it is 
required to clamp. The two ends pass through two holes 
in the brass piece, These ends are threaded so that by simply 
tightening nuts sccewed upon them pressure is applied evenly 
round the hose. The clamps are made in three different 
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GAS ENGINES AS APPLIED TO ELECTRIC 
DRIVING." 
By JAMES ATKINSON,’ M.I. Mech; E. 

Ir is of great interest to realise how economically electric current 
can be generated when producer gas is used, Asa typical instance, 
the following particulars of three sets of engines, with suction gas 
plants, made to the order of Méssrs, Crompton and Co., of London 
aad Chelmsford, will be of interest :— 

The three plants were erected complete and tested by Messrs. 
Crompton’s engineers before being shipped for Calcutta, where 
they are used for tramway work. 

Each complete unit consisted of a gas producer, in which common 
coke is burnt, two coke-filled scrubbers, a motor-driven rotary tar 
separator, a sawdust scrubber, and the engine, directly coupled to 
a direct-current Crompton dynamo. 

As these three units were very carefully tested, a considerable 
amount of data in connection with them is available. For con- 
tinuous-current dynamo driving, they are all that is necessary as 
regards steadiness of current or running in parallel. Each unit 
was tested finally on a six hours’ run, one of such tests giving the 
following results; 


‘ 
Summary, 


Total fuel consumed .. .. .. .. . 488 Ib. 
Total kilowatt hours ... ; .. 868-4 
Fuel per hour ers i 81-3 Ib. 
Kilowatt per hour Ar 7 ~~, C4 
Fuel per kilowatt hour. te ; 1-325 
Fuel per brake horse-power per hour .. 





Thermal efficiency of the entire plant 22-75 per cent. 
Proportion of total heat in the fuel con- 
verted into electric current on the switch- 


board 20-87 per cent. 


The fuel used was ordinary gas coke purchased from the Man- 
chester Corporation. An investigation as to the amount of 
irregularity in the turning moment will show what is permissible 


in a single-cylinder ‘“‘Otto” type engine, directly coupled to a! 


continuous-current dynamo, giving steady lights and sufficient 
regularity to run two or more units in parallel. 
In Fig. 1 a diagram taken from such an engine is shown, also 
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the effect of the inertia of the reciprocating parts expressed as 
pourfds per square inch on the piston, In addition a third line is 
given, showing the combined effect of the compression and the 
inertia of the reciprocating parts. 

Fig. 2 gives the full impulse diagram corrected for inertia of 
reciprocating parts, illustrating the amount of work developed 
during a working stroke, together with the rate at which such 
work is developed. 

Fig. 3 shows the turning moment on the crank pin during the 
complete cycle. All these diagrams are drawn to the scale of 
100 1b. per inch of vertical height. 

If we assume that work is being done by the engine at a con- 
stant rate, and include friction, which also may be regarded as 
being a constant resistance, the dotted line on Fig. 3 drawn above 
vero line represents the mean rate at which work is being done, 
and from this diagram the exact speed rate of the fly-wheel at any 
portion of the cycle can be ascertained. For the present purpose 
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it will, however, be quite sufficient to ascertain the maximum and | 


minimum spéeds of the fly-wheel and percentage variation. 
Data for Calculation. 
Diameter of cylinder .. .. ‘ , 18in. 
Stroke i ae “a : - 2ft. 
 eitigy aca san: allt Coe eT aa . 200 per minute 
Energy stored up in fly-wheel and revolv- 
ing parts he a tae 6a > a ; 

From an inspection of Fig. 3 it is obvious that the fly-wheel is 
being accelerated during the time from % to ¢, and that the 
amount of acceleration is due to excess work represented by the 
shaded portion. On calculating this excess it works out to 
21-524 foot-tons, therefore we have 741-524 foot-tons stcred up 
energy atc; as a maximum, the speed of the fly-wheel will be in 
the ratio of the square roots of these stored up energies, and the 
fly-wheel at ¢ will be moving at the rate of 1-492 per cent. faster 
than it is at the point 4; from the point ¢, of course, the fly-wheel 
begins to slow down, though at a rate very much reduced from the 
rate at which the speed increased in passing from / to c. At the 
time of the next ignition it will be at its original rate of 200 
revolutions per minute. 

Should the engine be governed by “hit-and-miss” governing, 
and an impulse cut-out, it would fall below 200 revolutions per 
minute by an amount corresponding to the loss of one impulse ; 
this amount is 19+ 635 foot-tons. The stored up energy in the fly- 
wheel would drop from 720 to 700 365, representing a decrease in 
speed of 1°406 per cent. The 1°492 per cent. is what is com- 
monly known as the cyclical variation, and the 1°406 per cent. as 
governing variation ; the cyclical and governing variation thus 
together amounting to 2°898 per cent. 

Very extensive experience with a great.number of installations 
has shown that this degree of irregularity is quite permissible. 
The extreme simplicity of ‘‘hit-and-miss” governing, together with 
the economical results thereby attained, make such an arrange- 
ment thoroughly satisfactory, and in many instances all that can 
be desired. There are cases, however, where automatic regulation 


720 foot-tons. 








* Manchester Section of the Institution of Electrical Engineers, January 
30th, 1906—Abstract, 


has been introduced with a view to eliminating the above-mentioned 
governing variation. Broadly speaking, four methods have been 
adopted for this purpose ii Madiicamandion (2) cut-off 
governing ; (3) varying the richness of the charge by throttling 
the gas ; (4) varying the richness of the charge by admitting the 
gas earlier or later during the suction stroke, but cutting it off 
always at the same period at the end of the suction stroke. 

The writer proposes briefly to give his views as to the relative 
merits and demerits of these various methods. He would, how- 
ever, wish it to be understood that these are purely personal views, 
and he is very well aware that they may not be in accord with the 
opinions of many who have studied this question. 

(1) Governing by throttling an uniform mixture :—This method 
has been largely adopted, notably by the Westinghouse Com- 
pany, of America and England, by many of the continental 
firms, and by other makers in England. It has the advantage of 
very great simplicity ; it is effective and easily arranged. As 
fidopted by the Westinghouse Company, the mixture is throttled 
before reaching a pipe which supplies the cylinder or cylinders, the 
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instances, the lift of the admission valve is directly controlled by 
the governor. A very satisfactory way of doing this is the method 
adopted by the Gasmotoren Fabnk, of Deutz, in which a shifting 
fulcrum for the admission valve lever is moved by the governor, 
the gear otherwise being undisturbed. The principal objections 
to this method of governing are the great increase in gas consump- 
tion as the load decreases, such increase becoming a_ very 
| extravagant amount on very light loads ; on reduced loads also 
| there is a considerable resistance during the suction stroke, 
| causing a good deal of negative work ; the reduced pressure at 
| the end of the compression stroke interferes with prompt ‘gnitions, 
/and in some instances leads to reversal of strains in the moving 
parts, owing to reduced compression ; such reversal of strains at 
the time of ignition causing knocking, or prevent as smooth 
| running as would otherwise be attained. 

(2) Cut-off governing :—Cut-off governing has been very largely 
adopted, a considerable number of large engines on theContinent 
having been governed in this way. In the case of these larger 
engines “ trip” gears are used, being very similar in construction 
to ‘‘trip” gears as used in steam engines. Such governing has 

| been very satisfactorily attained by this method so long as the 
speeds of the engines were moderate. It is, however, not suitable 
for engines running at high speeds. Messrs. Crossley Brothers 
have made a number of engines to work with cut-off gears, consist- 
ing of a separate multiported valve, moved in some instances by 
an excentric, the valve being modified in its relation to the 
excentric by means of the governor, thus altering the cut-off as 
may be desired. In other instances the cut-off valve has been 
held up by means of vacuum in a suitable air cylinder, and allowed 





to close when the vacuum was destroyed by the admission of air | 


into the vacuum cylinder through an opening regulated by a 
small valve controlled by the governor. Compared with throttle 
governing, there is very little loss from negative work; it also 
lends itself to combining the cut-off with ‘‘ hit-and-miss ” 
governing—-that is to say, if the engine is working on heavy 
| or medium loads, the regulation is entirely by means of cut- 
off ; but on lighter loads the governor can allow the gas valve 
to remain closed in the well-known manner, so that the regulation 
is partly by small charges and partly by cut-out impulses, thus 
avoiding the very heavy consumption on light loads. For charges 
down to half-load, although the charge is ignited at a lower com- 
pression pressure, still it expands to a very much lower terminal 
pressure, and from experiments which the writer has made, the 
economy with such governing is quite as good as with ordinary 
** hit-and-miss”” governing. When running on or below a half-load, 
a little consideration will show that this irregularity of turning 
moment, with occasional cut-out charges, is no greater than it 
would be at full load without any miss-ignitions, the stored up 
energy in the fly-wheel being proportionately greater than the 
impulses and the load for the time being. This style of governing 
is also open to the objection mentioned in connection with throttle 
governing, the reduced compression pressure, under some circum- 
stances, not being sufficient to take up the inertia of the recipro- 
cating parts. 

(3) Governing by varying the richness of the mixture :—This 
is a method occasionally adopted, but it can scarcely be said to be 
generally used in practice. The amount to which the richness of 
the mixture of the charge in a gas engine cylinder may be varied 
is somewhat limited, if the gas is to be economically consumed. 
If either too rich or too weak, the gas is not properly burnt, and 
| there is considerable risk of irregularities in the working of the 


engine, causing bangings or ignitions at improper times, sometimes | 


in the admission pipes, and sometimes in the exhaust pipes. It 


Full Impulse Diagram corrected for Inertia end Compression 
Mean Pressure - 86.4 


2 


would appear that such irregularities, combined with the some- 
what narrow range of governing, are sufficient to prevent this 
method of governing from being largely adopted. 

(4) The method of governing by varying the timing of the 
admission of the gas, but always cutting it off at the end of the 
stroke at the same time :—This is a method which seems likely to 















caused by it in the older engines. The particles of gas and air are 
more nearly brought together, and the heat due to compression is 
so high as to bring the charge at the time of ignition to closely 
approaching ignition temperature, with the result that the gas is 
more thoroughly burnt, and there is no reason to suppose that this 
method of governing will be uneconomical. 

The driving of alternating current dynamos ix an altogether 
different problem, excepting when they are not to be driven in 
parallel, in which case the conditions are the same as with con- 
tinuous-current dynamos. When, however, they have to be driven 
in parallel, very much greater steadiness is required. The writer 
has had to do with several installations in which alternators have 
been driven in parallel by means of single-cylinder ‘‘ Otto” type 
engines. In these cases, however. they have been fly-wheeled to 
at least double the extent of the particulars given of the previously 
mentioned engines, and our old friend the long belt drive has been 
used, the engines themselves being fitted with a very sensitive 
arrangement of automatic regulation which always proportioned 
the impulses to the load. It is of interest to know that without 
this automatic regulation the alternators would not run in parallel, 
but with it in action they have been satisfactory. 

Probably all connected with alternating machine driving will 
welcome the action taken by the Standardising Committee in 
endeavouring to limit the periocicity of alternators to either fifty 
or twenty-five cycles per second. It must be a great relief to the 
makers of the machines, and gas engine makers are enabled to fix 
on certain revolution speeds of their engines as standards. 

The writer frequently has to deal with a great number of 
inquiries relating to engines for driving alterrators, and would 
like electricians to note that the steadiness of rotation necessary 
for driving alternators differs most materially from the kind of 
steadiness required for driving continuous current machines. In 
almost every instance inquirers and specifications for engines to 
drive alternators state that the variation in speed of the engine 
must not exceed some particular fraction of the mean speed, vary- 
ing from ;3;th to much smaller fractions, or ask what degree of 
regularity would be guaranteed. He begs to submit for their con- 
sideration that this is a wrong method of defining the necessary 
steadiness of such anengine. The required regularity is a function 
of the angularity difference between, say, the fly-wheel of the engine 
and a fly-wheel running at absolutely constant speed. This angular 
variation is certainly due to speed variation. but it is speed varia- 
tion qualified by a time element. 4 7 

From inspection of Fig. 3 it is obvious that the fly-wheel is at its 
lowest speed at the point 4, corresponding to the commencement 
of the working stroke, and at its greatest speed at the points « and 
¢, which is before the termination of the working strokes. In 
passing from } to there is a much shorter interval of time than 
from passing from « to |; as the mean speed variation is the same, 
it is very obvious that during the longer interval from a to b, some 
four times the time interval, there must be greater angular 
variation, due to the time being four times as long, the mean 
speed being the same. This, of course, is a somewhat exaggerated 
illustration, as an engine having so great a variation would be 
totally unsuitable for alternating current machine driving ; but it 
illustrates the necessity for a clearer understanding as to the 
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method of expressing the desired regularity of any engine for such 
purposes, 

It is pretty well understood that for alternating machine 
driving a multiple-cylinder engine will be used. After going 
carefully into the best arrangement for such engines, it is clear 
that engines giving two impulses per revolution will be mainly 
adopted for moderate powers, and for larger powers two such 
engines would be combined having their cranks at right angles. 
It will probably be of interest to the members of this Institute to 
have placed before them diagrams showing the degree of regularity 
which can be obtained by such engines. For the sake of com- 
parison the same diagram has been taken as illustrated in Fig. 1, 
and curves have been plotted out showing what will take place 
with a vertical four-cylinder ‘‘ Otto” cycle engine. Fig. 4 shows 
the diagram, a line showing the inertia for four sets of reciprocating 
parts, and a line showing the inertia pressure combined with the 
compression. Fig. 6 shows the full impulse diagram corrected for 
inertia and compression, and Fig. 6 shows the turning moment on 
the crank pin, the dotted line being the mean turning moment. 

In this four-cylinder engine the size of cylinder is taken as 
before, viz., 18in. diameter by a 2ft. stroke ; the revolutions being 
also 200, and the power of the engine, of course, being four times 
as great. 

The diagram shown in Fig. 6 is very interesting, showing what a 
remarkable effect the inertia of the four sets of reciprocating 
parts has upon the resulting turning moment on the crank pin, the 
shaded portion between d and e representing the excess of energy 
put into the fly-wheel, being such a small percentage of the work 
done during one impulse, the impulse giving, as before, 19-365 
foot-tons, and the excess being 3-39 foot-tons ; the deficiency from 
e to f, of course, being also 3-39 foot-tons, the increase in speed 
takes place from d to ¢, and decrease from e¢ to f. 

Assuming that we have 610 foot-tons energy stored up in the 
revolving parts when running at 200 revolutions at the point d, 
excess energy to the extent of 3-39 foot-tons being added by the 
time ¢ is reached, the speed at e would be increased in the ratio of 
the square roots of 610 to 613-39, which works out to a percentage 
of -312 per cent. 

From an inspection of Fig. 6, it is evident that the fly-wheel, 
compared with a wheel running with absolute regularity, will be at 
its mean speed at a point between d and e, a little nearer to e, and 


| again at a mean speed between e and /, a little nearer to f, 
| changing from these positions approximately every 90 deg. In 
| passing from the mean speed position to the most advanced 


position the fly-wheel is travelling at a speed varying between 


| mean speed and maximum speed, which is *312 per cent. faster, 
consequently its excess angular advance becomes about 


come to the front; it is being adopted largely on the Continent, | 


and is the revival cf an old method of governing introduced origin- 
ally by the late Mr. Frank Crossley in the very early days of electric 
driving by means of gas engines. Though differently carried out, 
the same method of governing is used exclusively in the Kirting 
and Oechelhauser types of gas engines. Messrs. Crossley Brothers 
are also constructing engines governed in this manner. To satis- 
factory carry out this method it is necessary to have a certain 
amount of what is known as stratification in the cylinder of the 
engine. This method also has the advantage of not decreasing the 
compression pressure. In this connection there is a very great 
difference between the older arrangement referred to above and 
the newer methods. In the old arrangements the compression 


| pressure was about 451b. per square inch, whereas in the present | 


type of engines the compression pressure would probably be in the 
neighbourhood of 1501b., or perhaps more. Under these cireum- 


90° x °312 
100 x 2 
The retarded position will also be about 14 deg. behind the wheel 
of constant speed. 

With such a small deviation, it is obvious that it is not necessary 
to go into intricate mathematical calculations to ascertain more 
closely what the actual deviation is, as no alternator can possibly 
require such regularity as th of one degree either way, and as it is 
impossible to get absolutely equal impulses in all the cylinders 
under all circumstances, it is necessary to provide for such contin- 
gencies ; therefore in this instance these contingencies are the con- 
trolling elements in deciding on the required amount of stored-up 
energy, not the cyclical variations. 

The synchronising efforts of the alternators themselves, of 
course, assist in keeping them in step, and thus still further 
counteracting any irregularity in the working of the engines. 

Various arrangements have been made to enable two strokes per 
revolution to be obtained, and four-cylinder vertical engines on to 
four cranks seem as though they would be very suitable for engines 
up -to moderate powers. For large powers horizontal cylinders 
promise to be the most convenient, either having four single-acting 
cylinders arranged on two cranks with the alternator on the shaft 
between them, or two double-acting cylinders on to one crank, 


= °14. 


| stances stratification does not lead to the uneconomical results | and, for still greater powers, four double-acting cylinders on to two 
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cranks at right angles. The Kirting and Oechelhauser engines 
have also been used for this purpose. In these latter types of 
engines the governing is practically the same as varying the timing 
of the admission of the gas, but always finishing up the charge 
with a uniform mixture. 

One of the most remarkable features in connection with gas 
engines for driving electrical generators is the great increase in 
alternating-current machines, and such increase is still rapidly 
continuing, To some extent this change has been unfortunate for 
gas engine makers, owing to the greater difficulties in constructing 
suitable engines. As, however, in most instances such engines are 
required to be of considerable power, more than one cylinder would 
be required for this reason, as well as to give greater regularity. 

Considerable care should be exercised as to the relative positions 
of the cranks, the fly-wheels, and the alternators, If it can be 
arranged, it is desirable to build up the armature of the alternator 
on the fly-wheel itself, or at any rate directly couple it to the fly- 
wheel, without passing the strain through separate keys on the 
shaft. Such an arrangement works in very nicely when the cylin- 
ders can be arranged on to either one or two cranks, Should 
there be four cranks, as in a vertical four-cylinder engine, it would 
seem desirable to use a similar arrangement, and only have one 
fly-wheel at the same end as the alternator. A considerable 
number of such engines have been made with a fly-wheel at each 
end, an arrangement which does not commend itself to the writer, 
as vibratory strains might be started up in the crank shaft itself, 
which under certain circumstances may he so serious as to cause 
fracture to the shaft. A very satisfactory method of coupling 
either an alternator or a continuous-current machine to a gas 
engine is to do so by means of an elastic coupling, an expedient 
which has been largely adopted by Messrs. Crossley Brothers. It 
is true that the cost is slightly increased, and that a larger floor 
space will be necessary ; but this method possesses not only the 
great advantage of reducing the trouble of seeping so many bear- 
ings in line, but also gives a little more elasticity in the drive, 
and prevents risk from short-circuiting. These are advantages 
which more than compensate for the slight increased cost and space 
occupied, 

Mr. Pearce, in his chairman’s address last November, referring 
to gas engines as compared with steam engines, estimated the 
saving in actual fuel at 15 to 20 per cent. to the advantage of the 
gas engine. This, however, appears to the writer to be very much 
below what the saving might be with properly arranged engines 
and gas producers. Referring to the test made of the Crompton 
sets, it will be seen that 22-75 per cent. of the total heat in the 
fuel reappeared as brake horse-power, whilst no less than 20-87 
per cent. actually appeared on the switchboard in the form of 
electric current. These are figures which put a very different 
complexion upon the possible saving. In one respect, however, 
gas engines and gas plants have an enormous advantage, viz., in 
stand-by losses. The amount of fuel required to keep a gas pro- 
ducer in such a state that it can be put into full work with a few 
minutes’ notice is a mere fraction of the amount required to keep 
steam boilers with their fires banked. 

Throughout the country there are large quantities of gases from 
blast furnaces, coke ovens, and other sources now being burnt 
under steam boilers, or, in some cases, even wasted ; without doubt 


the proper use to make of these gases is to drive gas engines, as | 


from at least three to four times the power can be obtained in this 
way than if used in making steam. 
engines for this purpose is rapidly developing ; as an instance, the 
writer's firm have at present in hand engines to develop a very 
considerable amount of power from coke-oven gas, made from small 
slack at a colliery, which would otherwise be almost worthless. 
Saleable coke, valuable by-products, and a considerable amount of 
useful gas of the caloritic value of nearly 600 B.T.U. per cubic foot 
is obtained. The engines to be driven by this gas are to be 
utilised for electric hauling, coal cutting, lighting, ventilating, and 
numerous other purposes, 


It may be true that large steam turbine installations have | 


greatly interfered with the development of large gas engines for 
electric driving ; it is well to bear in mind, however, that the 
steam turbine has taken considerably longer to bring to its present 


state of perfection than the large gas engine, which has only been | 


developing during the last few years. Those only who are 
thoroughly conversant with the subject of large gas engines can 
estimate the serious difficulties which have been overcome, and 
appreciate the efforts which have been made in this direction ; it 
is very satisfactory to realise the enormous strides and the solid 
advances which have been made. There is no doubt that great 
developments are taking place, and the increasing use of large gas 
engines is certain to continue. 








LAUNCHES AND TRIAL TRIPS. 


NavakkA, light draught steamer; built by Tyne Iron Ship- 
building Company ; to the order of Messrs. Donald and Taylor, 
Glasgow ; constructed by Wallsend Slipway and Engineering Com- 
pany; a mean speed of 11 knots was attained; trial trip, 
January 24th. 

PURLEY, finely moulded steamer; built by Northumberland 
ne Company, Limited ; to the order of Messrs. Houlder, 
Middleton and Co.; dimensions, 372ft., 48ft. by 30ft. 10in.; to 
carry 7150 tons deadweight ; engines, triple-expansion, 25in., 41lin., 
69in. by 48in., pressure 180 lb.; constructed by Richardsons, West- 
garth and Co., Limited ; launch, January 24th. 

EVELYN, cargo steamer; built by Irvine Shipbuilding and Dry 
Docks Company, Limited ; to the order of Messrs. Thomas Appleby 
and Co.; dimensions, 352ft., 48ft. 3in. by 24ft. 3in.; engines, triple- 
expansion, 24in., 40in., and 66in. by 45in., pressure 1601b.; con- 
structed by Blair and Co., Limited ; launch, January 25th. 

BESSBOROUGH, steel screw steamer; built by Furness, Withy 
and Co., Limited ; to the order of Messrs. G, R. Sanderson and 
Co., Hull; dimensions, over 350ft. long; engines, triple-expansion, 
24in., 39in., 66in. by 48in.,. pressure 180 1b.; constructed by 
Richardsons, Westgarth and Co.; launch, January 26th. 

GLENESK, turret steamer; built by W. Doxford and Sons, 
Limited ; to the order of Messrs. Milburn, Lund and Co., Whitby 
and Hartlepool; dimensions, 332ft., 464ft. by 244ft.; to carry 
5400 tons deadweight; constructed by Doxford’s; launch, 
January 26th. 

FosTon, steamer; built by Messrs. Ropner and Son; to the 
order of Messrs. H. Samman and Co.; to carry 5350 tons on 
summer freeboard ; engines, triple-expansion; constructed by 
Blair and Co., Limited ; the speed averaged 11 knots; trial trip, 
January 27th. 

CraN MacInTosH, steel screw steamer; built by Furness, Withy 
and Co., Limited; to the order of the Clan Line; dimensions, 
400ft. and 431,718 cubic feet capacity ; engines, 26in., 43in., 7lin. 
by 48in., pressure 2001b.; constructed by Richardsons, Westgarth 
and Co.; a speed of 123 knots over an extended trial was realised ; 
trial trip, January 27th. 

CHEFORD, steel screw steamer ; built by William Gray and Co., 
Limited ; to the order of Mr, F. Yeoman, of West Hartlepool ; 
dimensions, 342ft. by 46ft. by 24ft. 4in.; engines, triple-expansion, 
24in., 38in., and 64in. by 42in., pressure 160 ib.; constructed at 
the Central Marine Engine Works of the builders; she averaged 
a speed of 1] knots against a strong head wind—this performance 
was considered quite satisfactory ; trial trip, the 30th ult. 

SIEGMUND, steel screw passenger steamer; built by Irvine's 
Shipbuilding and Dry Docks Company, Limited ; to the order of 
Messrs. Dampfschiffs Rhederaf ‘‘ Union,” A. G. Hamburg ; dimen- 
sions, 332ft. by 45ft. by 24ft. Qin. ; engines, triple-expansion, 
23}in., 38in., 64in. by 42in. stroke, pressure 180 Ib. ; constructed 
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| and Sons, Limited ; to the order of the Astral Shipping (« mpany; 





by, Messrs, Richardsons, Westgarth and Co., Limited ; trial trip, 
January 3lst. 

TRADER, steel cargo steamer ; built by R. Craggs and Sons, | 
Limited ; to the order of Messrs. Tremellen and Thomas ; dimen- | 
sions, 358ft. 6in., 50ft. 6in. by 25ft. 6in.; engines, triple-expansion, | 
25in., 42in., 68in, by 45in., pressure 180 lb.; constructed by | 
the North-Eastern Marine Engineering Company ; launch, | 
February 6th. 

TARTAR, steam tug; built by Messrs. Scott and Sons, Bowling ; 
constructed by Mr. James Ritchie, Partick; a mean speed of 
11 knots was attained on the measured mile, and engines worked 
with great smoothness ; trial trip, February 6th. 

MARTAZAN, steel screw steamer; built by R. Craggs and Sons, 
Limited ; to the order of Messrs. Henry Fernie and Sons ; engines, 
triple-expansion, 24in., 40in., and 66in, by 45in., pressure 180 1b.; 
an average speed of 12 knots ; trial trip, February 7th. 

MEDOMSLEY, single-deck type steamer; built by Blyth Ship» 
building Company, Limited; to the order of the Medomsley 
Steam Shipping Company ; dimensions, 343ft., 47ft, 3in., 24ft. din. ; 
to carry grain and timber; engines, triple-expansion, 24in., 40in., 
and 65in. by 42in.; constructed by Blair and Co., Limited: a 
good speed was attained on the measured mile; trial trip, 
February 7th. 

Crry or Carpirr, steel screw steamer; built by Messrs, 
Ropner and Son; to the order of, Messrs. W. R, Smith and Son, 
Cardiff ; dimensions, 342ft,, 48ft. by 24ft. 4in.; to carry cargo ; 
engines triple-expansion, 1300 horse-power, pressure 180 Ib.; con- 
structed by North-Eastern Marine Engineering Company ; launch, 
February 8th. 

GoLo, passenger steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Messrs. Fraissinet and Co., 
Marseilles; dimensions, 265ft., 34ft. 6in.; to carry 50 first-class, 
46 second, and 40 third-class passengers ; engines, triple-expansion, 
on the Yarrow, Schlick and Tweedy system; constructed by 
builders; a speed of over 18 knots was attained in a rough sea; 
trial trip, February 8th. 

DocHra, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Messrs. Japp and 
Kirby, Liverpool ; dimensions, 396ft., 49ft. 6in.; engines, triple- 
expansion ; constructed by builders ; launch, February 9th. 

CENTURY, steel screw steamer; built by Northumberland Ship- 
building Company, Limited ; to the order of Messrs. Furness, 
Withy and Co., Limited ; dimensions, 372ft., 48ft. by 30ft. 10in. ; 
to carry cargo; engines triple-expansion, 25in., 4lin., 69in. by 
48in.. pressure 180 lb.; constructed by Richardsons, Westgarth 
and Co., Limited ; a speed of 114 knots was easily attained ; 
trial trip, February 9th. 

ISLANDER, twin-screw steamer; built by David and William 
Henglerson and Co., Limited ; to the order of the Christmas Island 
Phosphate Company, Limited, dimensions, 230ft., 34ft. by 18ft.; 
to carry second-class passengers and coolies; engines, triple- 
expansion; 144in., 24}in., and 38in. by 33in, pressure 180 lb.; 
constructed by builders; launch, February 9th. 

JUNO, steamship; built by Laxevaags Engineering and Ship- 
building Company; to the order of the Finska Angfartygs Aktie- 
bolaget Helsingfors; dimensions, 239ft. 6in., 35ft. by 16ft. 10in. ; 
engines, triple-expansion, l6in., 254in., 43in. by 30in., pressure 
175 1b. ; constructed by builders; launch, February 10th. 

DRUMCONDRA, turret steamer; built by Messrs. W. Doxford 


dimensions, 380ft., 51ft. by 28ft.; engines, triple-expansion, 
26in., 43in. and 70in. by 48in.; pressure 180 Ib. ; constructed by 
builders ; launch, February 13th. 








CATALOGUES. 
F. Horrer AND Co , Barton-on-Humber.—Trade catalogue of 
bicycles and accessories, 

HAMILTON AND Co, (LoNDoN), Limited, 116-118, Clerkenwell- 
road, London,—1906 catalogue of brushes. 

Scuwarrzkorrr CoaL- Dust Frrmc Synpicate, Haydock, 
St. Helens.—A new pamphlet on coal-dust firing as applied to 
boilers and furnacesdescribes concisely this process, which has been 
described in the pages of THE ENGINEER. 

JAMES Rice, 11, Queen Victoria-street, London.—A_ leaflet 
illustrates ‘* Rigg’s” automatic coal ‘‘ drop,” which is a bucket 
holding 20 to 30 ewt. The bottom of this bucket opens auto- 
matically when it reaches the desired level. 

BrvsH ELECTRICAL ENGINEERING Company, Limited, London 
and Loughborough.—The Brush budget for January contains a 
reprint of the article on the steel cars for the Great Northern and 
City Railway which appeared in THR ENGINEER. 

BraziL, HOLBOROW AND STRAKER, Limited, Vulcan Ironworks, 
Bristol.—TIllustrated catalogue of steam engines and pumps. The 
engines include vertical, triple-expansion, and compound surface- 
condensing, coupled-compound Corliss, tandem compound, and 
single-cylinder horizontal engines. 

ABNER DosieE CompaNy, San Francisco.—This book is devoted 
to a neatly illustrated description of the ‘‘ Doble” tangential 
water wheels and several specialities connected with hydraulics. 
Numerous water-power plants instalied on the Doble system are 
described, and quite a mass of most useful tables and information 
on hydraulics is included. 

Barry, HENRY AND Co., Limited, Aberdeen.—The new power- 
transmission catalogue issued by this firm is a highly complete 
publication, containing almost every item required for the trans- 
mission of power and materials, such as gear wheels, rope pulleys, 
belt pulleys, shafting and couplings, pillow blocks, conveyors, ele- 
vators and chain driving mechanism. 

Power PLant Company, Limited, Temple Bar House, Fleet- 
street, London.—-Leaflet No. 64, Wiist’s patent machine-cut double 
helical wheels. Wiist’s process of cutting double helical wheeis in 
one piece on a patented machine is equally applicable to solid and 
to split wheels, and to the smallest pinions as well as the largest 
wheels. The right-hand and left-hand teeth do not meet in the 
middle of the wheel, being staggered—that is to say, shifted in 
relation to each other by half the pitch, which arrangement has 
several advantages. 

R. HornsBy AND Sons, Limited, Grantham.—The Hornsby oil 
engine is made in several types: A, 2 to 4 brake horse-power ; B, 
from 5 to 20 brake horse-power ; C, 22 to 24 brake horse-power, this 
has two fly-wheels and self-starting apparatus ; D, 28 to 66 horse- 
power, specially made for continuous work ; E, 80 to 200 brake 
horse-power ; types A E and B E have two fly-wheels to give 
additional steadiness. They are specially designed for mea | 
accumulators, or for supplying light and power to workshops an 
other places where accumulators are not in use, but where very 
sel dhialipain is required. 

Crospy STEAM GAGE AND VALVE CoMpPANy, 147, Queen 
Victoria-street, London,—Pamphlets 1050 and 1051 are devoted 
respectively to Crosby indicators and spring-seat valves. On 
page 6 of the former is shown an instrument with the spring out- 
side and above the cylinder, where it will remain cool under all 
conditions of use, either with steam or gas engines. Further, this A 
indicator is fitted with a piston double the area of the ordinary 
pattern indicator, thus affording a greater active force with a light 
pencil mechanism. The sides of the piston are spherical, so that 
the contact with the interior side of the cylinder is a line, thus 
reducing the friction between the piston and the inner wall of the 
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eylinder. 


IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


Increased Exports. 


JANUARY opened the year's foreign trade iniron and stevl 
in magnificent style, creating new records in several departments 
of importance to the ironmasters of this district. The Govern. 
ment returns just out show that the total iron and steel exports 
and manufactures thereof reached a total last inonth of 336,932 
tons, as compared with 248,000 odd tons in January, 1905. The 
total value a the exports was £3,067,000, compared with £2,305,000 
in January of last year, and £2,317,800 in the corresponding month 
of 1904. _ Pig iron exports of the whole kingdom jumped up last 
month—from £145, in the opening month of last year—to 
£311,400, Steel rails and railroad iron increased in value from 
£272,500 to £286,200. Steel bars, angles, &c., this January, figure 
at £188,400, against £140,900 in January twelvemonth. Bar iron, 
rod iron, angles, &c., rose to £81,000, an increase of £5000 in 
value. Machinery and steam engine exports for the kingdom for 
January come out equally well with iron and steel, and show con- 
tinued conspicuous revival, The total foreign demand under the 
head ‘‘ Machi ” repr 1 in value £1,586,000, an increase on 
the first month of last year of £366,000, ‘Steam engines” fi, 
the month aggregate over £555,000, an increase of £178,000. This 
is extremely encouraging to our Birmingham engineers. Electric:| 
machinery alone figures for the month at £71,700, mining 
machinery £56,700, or more by £9500 than in January, 1905, and 
miscellaneous ‘‘ other kinds” of machinery aggregate £739,500, an 
increase of £194,000. Of the steam engine shipments, locomotives 
stand this January for £251,000, agricultural engines £76,000, 
showing the great growth of £51,000, and ‘other kinds” over 
£227,000, an increase of £102,000, 





Manufactured Iron. 

The local irontrade has not, on the whole, improved during 
the week, the continued Northern decline in prices having a bad 
effect. However, bars are quoted £9 to £9 10s. for best, £8 for good 
second-class sorts, and £7 5s, to £7 10s. for common. Makers of 
some of the better grades of marked bars, whilst not making any 
appreciable additions to their order list, are fully occupied, and 
are not likely to be slack for some time. Hoop and strip makers 
also hold good contracts at £8 for the former and £7 10s, to 
£7 12s, 6d. for the latter. In both these branches there has been 
a very substantial increase in the output of the associated firm 
compared with this time a year ago, Nail rods are quoted £ 
and rivet iron £7 15s. per ton. 


Galvanised Iron Shipments. 

Block steel prices are upheld on the basis of £8 7s. 6d. to 
£8 10s. for 24 g., and £9 to £9 2s. 6d. for 27 g. Galvanised 
sheets of 24 g. are also still quoted £12 7s. 6d. to £12 12s, 6d. f.o.b. 
at Lancashire outports ; but the continued ease in spelter makes 
these prices uncertain, and they are not to be regarded as very 
firm, ¢.¢., they are not obtained in every instance. The shipping 
demand, however, keeps large, and this assists to prevent prices 
falling. Last month the shipments of galvanised corrugated 
sheets to the Argentine alone were over 14,000 tons, against only 
6000 tons this time last year. The East Indies last month bought 
8550 tons, an increase of 700 tons on January, 1905. Australia 
took 6300 tons, an increase of 1700 tons, and other countrie 
aggregated 5200 tons, or 800 tons increase. These returns, follow 
ing upon the complete returns for last year, which totalled 
437,000 tons, against 419,000 tons for 1904 and 384,000 tons for 
1903, have created a most favourable impression. The largest 
customers last year were :—India, 101,700 tons; the Argentine, 
85,000 tons, an increase of nearly 7000 tons ; Australia, 72,000 tons, 
an increase on the twelvemonth of no less than 30,000 tons ; and 
other countries, 50,000 tons, 


Steel. 

Steel keeps active and the outlook is good. Indeed, this is 
the best branch of the Midland market this week. Much interest 
is taken in the cabled reports from Montreal, but the American 
Steel Trust is endeavouring to secure control of the Canadian iron, 
steel and wire companies, and also in the report that as a contra 
move to this negotiations are being conducted to form a home 
Steel Trust in Canada itself. The Dominion companies so far 
concerned in the movement are said to have a capital between 
them of £16,000,000 sterling. On the Midland market much less 
has been heard of the inroads of German steel during the last few 
months. It is singular, however, that according to the Board of 
Trade’s last month's imports of such material as billets and sheet 
bars were nearly 20,000 tons more than in January, 1905, and 
35,600 tons more than in January, 1904. The value, as compared 
with the same two periods also, remarkably enough, shows 
increases of £87,640 and £159,000 respectively. Whatever may 
be the condition of German steel competition on the Midland 
market therefore it is obvious that German material is coming in 
somewhere. 


Vanadium Steel. 

Recently, before the Staffordshire Iron and Steel Institute, 
Mr. J. Kent Smith, one of the leading investigators of vanadium 
steel, laid the results of his most recent experiments. The pro- 
perties of the new material, he stated, must not be confused with 
open-hearth carbon steels, the purposes of which were well defined. 
But he contended that for many engineering purposes for which 
special steels—of which nickel steel was one example—were 
required, nothing was superior to vanadium steel ; indeed, its 
application would bring about results which none other of the 
special steels could accomplish. It was specially useful for tem- 
ering, case-hardening, and for spring steel, for which purposes, 
indeed, it was almost an ideal metal. The elastic limit of the new 
steel was far in advance of any other material, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, February 14th. 


Quieter Prospects. 

ALTHOUGH the attendance on the Iron Change, both on 
Friday and Tuesday last, was good, there is no doubt that trade in 
pig iron has been quieter than for some time past. ‘‘ Bear” 
operations have comparatively, for the moment, risen superior to 
the “bulls,” and holders have been unloading, with the result 
that prices of “warrants” have seen a serious — is 
has, to some extent, affected pig iron purchasing by con- 
sumers, who, for the present, prefer to hold off in anticipation 
of lower prices. The greatest drop has been in Cleve- 
land iron, which is attracting some attention here on account 
of its comparatively low price, while Scotch is also being placed 
on the market at lower rates than was the case a fortnight ago. 
English makers who were represented on ’Change expressed con- 
fidence that the market will soon resume its normal condition. 
That there is some warrant for this, so far as this district is con- 
cerned, may be gathered from the fact that a recent report of the 
Amalgamated Society of Engineers showed that particular branch 
of the business to in a prosperous condition. Unemployed 
members are only a very small percentage, and if inquiry were 
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Pig and Forge Iron. 

As noted above, business in pig iron is quiet ; but English 
makes, with the exception of Cleveland, are held for full rates. In 
forge iron, makers continue well engaged forward, and quotations 
are still regarded as nominal, 


Finished Iron and Steel. 

Merchants report a good business, and full prices are being 
obtained for finished iron, Steel producers state there is no lull in 
the demand. There are still arrivals of semi-manufactured stuff, 
and it would appear that old contracts are not yet exhausted for 
the German product. Prices are well maintained. 


Copper and Sheet Lead. 

Raw copper has improved again, and manufactured has, 
therefore, been maintained at late levels so far as prices are con- 
cerned. There is, however, only a very moderate business passing 
in this centre. In sheet lead there is an easier feeling. The 
Association price remains at £19 per ton, but we hear of second- 
hand lots being offered at 5s. to 10s, per ton under this price. 


Quotations. 

Pig iron; Lancashire No, 3 foundry, 6s.; Lincolnshire, 
62s. to 62s, 6d.; Derbyshire, 65s. to 66s.; Staffordshire, 61s.; 
Middlesbrough open brands, 61s. 4d. to 61s. 10d.; West Coast 
hematite, 76s. 3d. to 77s.; Kast Coast ditto, 78%. to 79s. 4d. 
Scotch : Gartsherrie, 68s, 3d.; Glengarnock, 65s. 3d.; Kglinton, 
64s, 6d.; Dalmellington, 63s. 9d., delivered Manchester. Delivery 
Heysham: Gartsherrie, 66s, 3d.; Glengarnock, 64s. 3d. to 63s, 6d. ; 
Eglinton, 62s. 3d, to 62s, 6d.; Dalmellington, 61s. 6d. to 61s. 9d. 
Delivery Preston: Gartsherrie, 67s. 6d.; Glengarnock, 64s.; Eglin- 
ton, 63s, 6d.; Dalmellington, 62s. 9d. Finished iron: Bars, 
£7 10s.; hoops, £6 17s, 6d.; sheets, £8 10s. to £8 15s, Steel: 
Bars, £7 10s, to £7 15s.; hoops, £7 15s.; boiler plates, official, 
£8 12s, 6d.; plates for tank, girder, and bridge work, £7 15s. to 
£8; English billets, £5 10s. 6d. to £5 15s.; foreign, £5 2s. 6d. to 
£5 6s.; sheets, £8 17s. 6d. to £9 2s, 6d. Copper: Sheets, £92 to 
£94 per ton ; seamless copper tubes, 114d. to 119d.; brazed, 114d. 
to 114d.; brass tubes, spe. to 9d.; condenser, 9#d. to 10d.; rolled 
brass, 84d.; brass wire, 8%d.; brass sheets, 93d. perlb, Sheet 
lead, £19 per ton. 


Lancashire Coal Trade. 

The position remains practically the same as before. 
House coal, owing to the inclement weather, is in better demand, 
but requirements are easily supplied from stocks. Slack and 
manufacturing coal is still in strong inquiry, and, if anything, 
holders are asking slightly more money. Shipping trade has been 
fairly good. Best coal for domestic purposes is quoted 13s. to 14s.; 
seconds, 12s, to 12s, 6d.; common, 9s. to 10s.; steam and forge 
coal, best, 8s. 3d. to 8s. 6d.; best engine fuel, 7s. 9d. to 8s. 6d.; 
best slack, 7s, to 7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 
5s. Od., at the pit. Screened coal, 9s. 9d. to 10s.; unscreened, 
Ys, 3d. to 9s, 6d., delivered Manchester Ship Canal. 


BARROW-IN-FURNESS, February 15th. 
Hematites. 


There is further weakness shown in the hematite warrant 
market, brought about, it is stated, by large realisations, but it is 
strange that while warrant prices are down makers’ quotations are 
firm. The latter still stand at 71s. 6d. per ton net f.o.b. for mixed 
Bessemer numbers, while warrants are down at 67s. 44d. net cash 
sellers, 668. buyery. The bearing operations on the market are 
still going on, and there is no immediate sign of a change to the 
upward curve ; but makers are busy and are well supplied with 
orders, although probably some of the metal sold is for dicts to 
merchants and speculators who have not covered themselves, and 
this metal may be run into stock or sold at lower prices to the 
prejudice of makers. Stocks have been increased during the week 
by 4090 tons, and now stand at 72,199 tons. Makers, on the other 
hand, hold only very small stocks of metal. Another furnace has 
been put in blast at Workington by the Workington Iron Company 
for the manufacture of ferro-manganese, and it is contemplated by 
Cammell, Laird and Co. to put another furnace on the production 
of this special metal. There is a very considerable demand for 
ferro-manganese on home and foreign account, and there is also 
likely to be a growth in the demand for spiegeleisen, as not only 
local but other steel makers are requiring fuller deliveries. A good 
market is maintained for charcoal iron, but forge and foundry 
sorts are quiet. 


Iron Ore. 

A very brisk business is being done in native iron ore, and 
the old mines of the Lindal Moor Company, which have passed 
into new hands, are soon expected to be busily employed. Prices 
are steady at about 15s. per ton net at mines for good ordinary 
sorts, while best descriptions are at 19s., the same price being 
quoted for Spanish and other classes of 50 per cent. foreign ores. 


Steel. 


; There is a rather better demand for steel rails, but the 
high prices charged are still acting against the transaction of a 
large business. Prices range from £6 to £6 6s. 6d., according 
to section. Some Queensland orders are being produced at Barrow, 
and in West Cumberland other continental work is engaging 
attention. Ship plates fairly steady at £7 to £7 10s. per ton, 
while boiler plates are at £8 10s. to £8 12s, 6d. perton. Merchant 
steel quiet. 


Shipping, Shipbuilding, and Engineering. 

Shipbuilders are comparatively quiet, but engineers 
are very busy in practically all departments. The exports 
of iron and steel this year show a reduction of 24,621 tons, the 
aggregate being 77,303 tons, against 101,924 tons in the corre- 
sponding period of last year. 


Coal and Coke, 


A brisk trade is being done in coal and blast-furnace coke, 
and German qualities of the latter are now being largely imported 
at some 2s, per ton below Durham prices. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


House Coal. 

THE more wintry weather is having a distinctly 
strengthening effect on household fuel, with the result that the 
stocks which had accumulated, though to no great extent, are 
being quickly cleared, and values are easily sustained. A firm 
tone pervades the markets ‘as a whole. Increased tonnages have 
been sent to London and the southern markets, and the call from 
the Eastern Counties is satisfactory. Sales on local account are 
also better. Best Silkstone is quoted at 12s. 6d. per ton, secondary 
samples making from 10s, 6d. to 11s. per ton ; Barnsley softs, first 
quality, 11s. to 11s, 3d. per ton, secondary descriptions fetching 
from 9s. 6d. per ton. The demand formerly noted for household 
nuts is well sustained at about 8s, 6d. per ton, 


Steam and Gas Coal. 


There is no change to report in respect of railway arrange- 
ments, the companies which haye withheld their contraets buying 


freely in the open market. The prices are stated to show a slight 
increase over those formerly paid. A considerable weight of 
Derbyshire and Notts coal is being used for locomotive purposes. 
Values of steam coal continue firm, quotations for best hards being 
from 8s. 6d. to 8s. 9d. per ton ; steam nuts, for which there is a 
ready sale, rules at from 7s. 6d. per ton. Of the Swedish railway 
| coal contracts, the heaviest weight has gone to Scotland, Northum- 
| berland, and Durham, which between them have taken 250,000 
| tons, Yorkshire getting 33,000 tons. Prices are reported to show 
an advance on last year’s rates, ranging from 8d. to 1s, 2d. per 
ton. For gas coal there is also a good demand, the great bulk of 
the business being on contract account. There is very little buying 
in the open market. New business, where done, is at slightly 
aenenel rates, 


The Hull Coal Export Trade. 

There was sent to Hull during January a weight of 332,576 
tons, as compared with 291,008 tons in January of last year. Of 
this amount, 167,725 tons were exported, compared with 120,430 
tons twelve months ago. The principal customers were Sweden, 
with 36,585 tons, against 18,740 tons ; South America, 21,840 tons, 
against 18,491 tons ; Germany, 18,386 tons, against 20,431 tons ; 
Holland, 18,097 tons, against 14,333 tons; Italy, 12,191 tons, 
against 9,414 tons; North Russia, 11,492 tons, against 8346 tons ; 
Egypt, 11,371 tons, against 4687 tons ; Belgium, 8153 tons, against 
4781 tons ; Denmark, 6160 tons, against 3988 tons; France, 6674 
tons, against.2782 tons; Africa, 4757 tons, against 4041 tons. 
Denaby and Cadeby Main again head the list of contributing col- 
| lieries, with a total consignment of 73,504 tons, as compared with 
|. 51,496 tons in January of last year. Seven South Yorkshire col- 
lieries contribute 161,592 tons out of the total of 332,576 tons. 
The consumption of South Yorkshire hards by the various steam 
tishiny fleets continues to be a growing factor in the steam coal 
trade. As the general demand for steel manufacture is also large, 
the surplus coal left over contracts constitutes no difficulty, 


Coke and Slack. 

The large consumption of the by-product ovens causes 
good samples of coking slack and smudge to be in request. Best 
screened samples fetch from 4s. 9d. to 5s. per ton. There is still 
a fair demand for steam generating purposes for the woollen and 
cotton districts ; but the supply is in excess of requirements. The 
make of coke has recently increased very largely, the iron smelting 
districts, such as North Lincolnshire and Derbyshire, being 
actively engaged. Good samples of unwashed smelting coke rule 
about 11s. 6d., and washed ooke from 12s. 6d. to 13s. per ton at the 
works, 


Iron and Steel. 

Rather less activity pervades the iron market, so far as 
buying is concerned, but makers of pig iron are well booked and 
do not require to press sales. The finished iron department is 
satisfactorily employed. The steel manufacturers are very busy in 
nearly all directions. West Coast hematites have been bought 
since last report at 1s. a ton easier, making the quotation from 
79s. to 80s. per ton; East Coast hematites remain at 77s. to 78s. 
per ton. These quotations are less 24 per cent. at Sheffield and 
Rotherham. In Lincolnshire and Derbyshire irons no change is 
reported. The mills and forges are all full of work. The directors 
of the Staveley Coal and Iron Company, Limited, have under 
their consideration the desirability of erecting additional blast 
furnaces and by-product ovens, and considerable development of 
their colliery undertakings. Details are to be furnished to the 
shareholders at the next general meeting. All classes of Swedish 
iron and steel dre in request. The heavy industries continue in a 
satisfactory condition. 


Railway Material. 


Manufacturers engaged in the production of railway 
material are in receipt of continuous orders, with every prospect 
of more important work to follow. India is still the principal 
customer in wheels, axles, tires, springs, and buffers. The South 
Indian Railway Company is at present having considerable work 
placed in these departments, and the same company are inviting 
tenders for 100 steel goods wagons, which will no doubt bring 
further orders for material to Sheffield. The East Indian 
Railway Company is also in the market for other specialities. 
Heavy work has been placed elsewhere for other Indian railways 
in bogie express engines, freight locomotives, bogie covered goods 
wagons, four-wheeled covered goods wagons, brake and luggage 
vans, &c. Sheffield is expected to benefit to some extent by these 
orders, The home railway companies are placing their require- 
ments somewhat more freely, though the orders are not of any 
great weight. But the wagon builders and others are so busy on 
distant account that they are not likely to be short of employ- 
ment, even if home orders are not important, for a considerable 
time. 


Cutlery, Edge Tools, &c. 

There is a slight betterment reported in several depart- 
ments of the cutlery and edge tools trades, but the condition of 
affairs still leaves much to be desired, many of the cutlery artisans 
being out of employment. Some good work in engineers’ and 
joiners’ tools has recently been received from India and South 
America. The best table and pocket cutlery trade is somewhat 
more active, and some fair orders are to hand from American 
houses. The foreign business in cutlery for January amounted to 
£58,928, as compared with £59,575 for January of 1905. The 
increasing markets were Russia, Sweden, Germany, Cuba, Chili, 
Brazil, Argentine Republic, British South Africa, British East 
Indies and Australia. Decreases were shown by Norway, Nether- 
lands, Belgium, France, Spain and Canaries, United States, New 
Zealand, and Canada. Substantial contracts have been placed by 
the War-office with several Sheffield firms for the supply of table 
cutlery, clasp knives, and marlingspike knives. Others are 
expected both on War-office and Admiralty account. 


The Antwerp Ivory Sales. 


It seems that 98 tons were offered at these, the last of the 
ivory sales for the season. The weight at the corresponding 
period of last year was 73 tons. The qualities were generally good, 
very few defective teeth being in evidence. The bulk consisted of 
large and medium teeth. Prices generally ruled steady, the aver- 
age for large and medium teeth being equal to what was obtained 
at Antwerp last October. Scrivalloes, which were in small supply, 
advanced £2 to £3 percwt. The Sheffield trade was well repre- 
sented, and bought moderately, the qualities suitable for Sheffield 
| trades being again dearer. The largest purchases were made on 
| behalf of London and Hamburg. There were not so many orders 
| from the large United States buyers. No change at present is 
| being made in the local ivory cutters’ lists. 





General. 

On Monday last Sir Frederick Thorpe Mappin, chairman of 
| the Sheffield United Gas Light Company, was presented with his 
| portrait by his colleagues on the board and the principal officials. 
| The presentation was in recognition of his conspicuous services 
and the personal esteem in which he is held. Sir Frederick has 
| been a director since 1862, and chairman since 1873. The 
| portrait, which is a replica of that recently executed for the 
| Town Trustees of Sheffield, is to remain permanently in the 
| board-room of the gas company’s offices in Commercial-street. 
On Monday the Lady Mayoress of Sheffield unveiled at 
| the Sheffield University a portrait of Mr. Henry Clifton Sorby, 
LL.D., F.R.S., subscribed for by friends in recognition of Dr. 
Sorby’s life-long devotion to science, : 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The State of the Pig Iron Market. 

THE operations of speculators in Cleveland warrants have 
altogether disorganised business in pig iron this week, and it is 
months since so little buying was reported. Holders of warrants 
appear in a good many cases to have taken alarm, because the 
news from the United States is somewhat less satisfactory than it 
has been for a long period, and the chances that America will need 
iron from this side of the Atlantic are not so good as they were. 
These weak speculators have, therefore, got tired of incurring the 
expense of holding warrants, and are doing their best to get rid of 
them, pressing them on the market with considerable persistence. 
The fact that shipments are showing a good deal of improvement, 
that stocks are not increasing so rapidly, that all the industries 
consuming pig iron are prospering, and that what is usually the 
busiest period of the year is at hand, have no influence in 
reassuring the warrant holders, and the more they offer their 
iron the weaker does the market become. Cleveland warrants 
on Tuesday touched_a lower price than has been reported 
since last June, for buyers would only give 49s. per ton 
cash, which represented a decline of 2s. 9d. in a week, 
and, as compared with the best price of 1906, which was 
attained about the middle of last month, there was a fall of 5s. 11d. 
per ton. When warrants fluctuate so violently differences of 6d. 
to 1s. per ton being recorded, being the prices of one day and 
those of the next, it is hardly to be expected that pat 3 con- 
sumers can make up their minds to purchase, and, as a matter of 
fact, prices in the regular market are little better than nominal. 
It is a very long time since there was so little real business or such 
an artificial condition in our pig iron market. The ironmasters are 
reaping as they have sown, for if they had not been tempted to 
keep the output greatly in excess of the requirements, adding the 
surplus to the stock in the public warrant stores, there would 
never have been the present unsatisfactory experience. They 
have only themselves to blame, for they furnished the gamblers 
with counters with which to carry on their’ operations. It is dis- 
appointing to see the pig iron market in such an unfavourable 
position when trade in all other branches of the iron and steel 
industries is in such an encouraging state. 


Cleveland Pig Iron. 

It has been well-nigh impossible to do any business of 
importance this week in Cleveland pig iron, and prices have been 
little better than nominal. Quotations for warrants have been far 
too erratic, and though makers’ prices have not jumped about so 
much, the figures quoted by the second hands have been most 
uncertain, and the situation altogether has been most uncertain 
and unsatisfactory. Sales of No. 3 Cleveland G.M.B. pig iron for 
prompt delivery have been made by second hands at 50s., but 
there has been a recovery to 50s. 3d., which is 4s. 6d. less than the 
recent best price ; but the producers themselves would not accept 
as little, and for the present they are waiting for the recovery 
which they expect to follow very shortly. No. 4 foundry is at 
49s. 9d.; No. 4 forge at 49s. 6d.; and mottled and white at 49s. 3d. 


Hematite Pig Iron. 

While the steel trade is so active and prosperous, there 
are some traders who believe that hematite pig iron will become 
cheaper in this district, as it already is in some other districts. 
Compared with Cleveland iron there is no doubt that hematite 
iron is high in price. Makers are holding to 70s. per ton for mixed 
numbers, but from second hands supplies can be got at 69s. 6d., 
and even 69s. for prompt delivery, while for forward delivery there 
have been offers to sell at 68s. Sheffield consumers are in some 
cases buying elsewhere than in the North-East of England, for they 
can get the iron on more favourable terms in Cumberland, seeing 
that Cumberland hematite warrants have dropped to 65s., and 
they usually are dearer than East Coast hematite. No. 4 is at 
65s. in this district. The price of Rubio ore has eased somewhat, 
and can be got at 21s. per ton delivered at wharf on this side. It 
is somewhat dear, but merchants have difficulty in realising a profit. 
It is the Spanish mineowner who is reaping the benefit. The ship- 
owner will hardly do more than cover expenses with such a rate of 
freight as 4s. 9d. per ton Bilbao to Tees. 


Shipments of Iron. 

It cannot but be regarded as satisfactory that exports of 
pig iron have shown so much improvement this month, but 
unfortunately, that fails to influence the market in an upward 
direction. ‘the shipments are above a February average ; they 
are in excess of those of last month, and also of those of February 
in the last two years, especially to the Continent, and to Scotland 
the deliveries are increasing. Next month the shipments are 
almost certain to be better still. The total exports of pig iron 
from the Cleveland district this month have reached 42,511 tons, 
as compared with 31,152 tons last month ; 21,709 tons in February, 
1905 ; and 25,241 tons in February, 1904, all to 14th. It was 
predicted that when the shipments improved the warrant market 
would become steadier, but that has, so far, not been the ex- 
perience. 


Pig Iron Stocks. 

The make of Cleveland pig iron continues in excess of the 
requirements. That is apparent from the increase in the stock of 
iron lodged with Connal’s, but the quantity going in is very 
much less than it was all last year, and if a decrease could be 
shown over two or three weeks there is no doubt that the warrant 
market would be strengthened. Just now the “bears” have it 
practically their own way. On Wednesday Connal’s réported 
that they held 737,969 tons of Cleveland pig iron, an increase for 
the month of 6111 tons, an increase which several times last year 
was reported for a single day. The stock consists of 684,620 tons 
of No. 3—increase this month, 7411 tons ; 52,849 tons of ether iron 
deliverable as standard iron—decrease, 1300 tons ; and 500 tons of 
iron not deliverable as standard iron—no change, The stock of 
East Coast hematite pig iron remains at 3396 tons, 


Manufactured Iron and Steel. 

The position of manufacturers is very favourable, and is 
in marked contrast to what has been reported in connection with 
the pig iron trade. So well are producers supplied with orders 
that they are somewhat indifferent about booking more. The 
advance in the prices of shipbuilding materials by the Scotch pro- 
ducers was followed by the distribution of heavy orders. Sellers 
in this district have not seen their way to further advance their 
quotations, but, as a rule, they are securing more than the mini- 
mum rates, which are :—Steel ship plates, £7 ; steel ship angles, 
£6 12s, 6d.; iron ship plates and angles, £7 5s.; steel boiler plates, 
£8; packing iron,- £6; steel joists, £6 7s. 6d.; iron rivets, 
£7 lis. 6d.; steel sheets, singles, £8; steel bars, £7; and iron 
bars £7 5s., all less 24 per cent. f.o.t. Heavy steel rails are 
generally quoted at £6 5s. net f.o.b., and there is a very good 
inquiry. Ironfounders have not found business improve to any 
material extent, and the advances in pig iron have been very 
detrimental to their business, making it anything but easy to avoid 
working without profit. 


Shipbuilding. 

The higher rates which shipbuilders have had to quote for 
new tonnage have checked the demand, but it became necessary 
to raise the quotations, for costs went up, owing to the rise in the 
price of materials and the advances in the wages. Almost all the 
demands of the trade societies have now been satisfied, and prac- 
tically all have had 5 per cent. added to their wages this year. 
The shipwrights are the latest to have their wages raised, and they 
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have got 1s. 6d. per week advance on time and 5 per cent. on 
piece rates. The new Japanese battleship Kashima has been safely 
taken through the Newcastle bridges from the Elswick Yard, where 
she was built, to Messrs. Robert Stephenson and Co.’s large grav- 
ing dock, where her bilge keels will be fitted and her hull painted. 
She is the most powerful vessel in the Japanese navy. 


Electric v. Steam Traction. 
At the annual meeting of the North-Eastern Railway it 
was officially stated that the cost of electric traction worked out at 
9d. per train mile, whereas the cost of steam traction was 1s. 54d. 


Goal and Coke. 

Some improvement can be reported in the coal trade. 
Several large contracts have been secured, and others are either 
on the market or are expected to be forthcoming shortly. The 
Swedish State Railways have allotted 200,000 tons of the 350,000 
required to the Northumberland collieries, and at prices which 
show a marked advance on those of last year; they vary from 
10s. 3d. to 10s. 6d. f.o.b., and that practically fixes the rates that 
will rule over the coming Baltic season. Contracts given out by 
the Stockholm -Gas Company average 9s. 3d. f.o.b. for best gas. 
It is expected that the London gas companies will shortly be giving 
out orders for large quantities of coal. The coke trade is some- 
what quieter, and the price easier, medium qualities being down 
to 17s. per ton, delivered at the Middlesbrough furnaces. “The fall 
in pig iron, and also the competition of German coke on the West 
Coast, partly account for this. Durham sends large quantities of 
coke to Cumberland. 








NOTES FROM SCOTLAND. 


(Frem our own Correspondent.) 


The Condition of Trade. 

NEW orders do not come to hand quite so freely, but the 
general condition of the trade is good. As a rule, manufacturers 
are well supplied with orders, and contracts in quite a number of 
cases are sufficient to keep works going for months to come. 
Advices from abroad as to the state of trade are of a somewhat 
conflicting nature, and do not, on the whole, appear to affect 
business here to any appreciable extent. 


Excitement in the Warrant Market. 

The Glasgow pig iron warrant market has again been 
irregular this week, and the business has occasionally been of an 
exciting character owing to the large amount of transactions and 
the fluctuations in prices. ‘Towards the end of last week 
there was a sharp recovery from the preceding drop in prices, but 
the tendency in the opposite direction in the early part of the week 
was very decided. On Monday and Tuesday the quantity of 
warrants changing hands, together with business in options, was 
reported on Change to be close upon 100,000 tons. At times the 
market was very excited, and as prices went down speculative 
buyers were occasionally attracted in considerable numbers. The 
market continues unsettled. Business has been done this week in 
Cleveland warrants from 50s. 9d. to 49s. 7d. cash, at 50s. 1d. for 
delivery in twenty-seven days, and 51s. 1d. to 50s. 34d. cash. The 
fall in Cleveland warrants at the lowest price mentioned above is 
between 5s. to 6s. per ton, compared with rates current four weeks 
ago. Scotch warrants are quoted 57s. per ton, and standard 
foundry pig iron is at 48s. 10d. per ton. 


Hematite Pig Iron. 


There has been comparatively little business this week in 
Cumberland hematite in this district. Sellers are quoting 67s. 4d. 
cash, 67s. one month, and 68s. 2d. for delivery in three months. 
There is a steady business in Scotch hematite, the consumption of 
which at the steel works continues large, and merchants quote 74s. 
for delivery at the West of Scotland steel works. 


Output and Stocks of Pig Iron. 

Several of the furnaces making hematite pig iron in the 
West of Scotland are going out of blast for repairs, but it is anti- 
cipated that the output will be sufficient to meet current require- 
ments. Since last report three furnaces have been taken off 
hematite, and an additional one has been placed on ordinary iron. 
There are now 46 furnaces making hematite, 39 ordinary and 6 
basic iron, the total of 91 furnaces thus in operation in Scotland 
comparing with 79 at this time last year. The stock of pig iron 
in Glasgow warrant stores shows a reduction in the past week of 
273 tons, making a total decrease of 1230 tons since the beginning 
of the year. 


The Prices of Scotch Makers’ Iron. 

Considering the irregular state of the warrant market, 
there has been comparatively little change in the prices of Scotch 
makers’ iron. G.M.B., No. 1, is quoted at Glasgow, 61s.; No. 3, 
59s.; Monkland, No. 1, 62s.; No. 3, 60s.; Carnbroe, No. 1, 65s. 6d.; 
No. 3, 62s. 6d.; Clyde, No. 1, 67s. 6d.; No.3, 62s. 6d.; Calder, No. 1, 
68s.; No. 3, 63s.; Gartsherrie, No. 1, 68s. 6d.; No. 3, 63s. 6d.; 
Summerlee and Langloan, Nos. 1, 70s.; Nos. 3, 65s.; Coltness, 
No. 1, 76s.; No. 3, 66s.; Glengarnock at Ardrossan, No. 1, 69s.; 
No. 3, 63s.; Dalmellington at Ayr, No. 1, 65s.; No. 3, 60s.; Shotts 
at Leith, No. 1, 68s.; No. 3, 63s. 6d.; Carron at Grangemouth, 
No. 1, 69s. 6d.; No. 3, 64s. 6d. per ton. 


The Shipments of Scotch Pig Iron. 

The shipments of Scotch pig iron in the past week 
amounted to 6158 tons, compared with 4667 in the corresponding 
week. There were despatched to Italy 402 tons, France 75, 
Australia 772, India 315, South America 175, Canada 20, Holland 
125, Belgium 90, Spain and Portugal 180, China and Japan 137, 
other countries 78, the coastwise shipments being 3789 tons, against 
2959 in the corresponding week of last year. The total shipments 
to date for the present year are 30,000 tons, being 1269 tons less 
than in the corresponding period of last year. 


Arrivals of English Iron. 
The imports at Grangemouth of pig iron from the Cleve- 
land district have been larger than usual. They amount to 12,115 
tons, against 9548 in the corresponding week, showing an increase 
of 2567 tons. There is now an aggregate increase in these arrivals 
since the beginning of the year of 11,315 tons. 


Finished Iron and Steel. 

Business in the finished iron trade is well maintained, and 
it is reported that there has been rather more inquiry for bars. 
The steelmakers are very busy, and the present outlook in these 
departments is highly encouraging. 


Engineering and Ironfounding. 

Marine engineers are as a rule well employed with work, 
and the prospects of the ironfounding trade are more satisfactory. 
A large amount of work is being done in connection with special 
and heavy castings. Some makers of cast iron pipes, on the other 
hand, complain of a scarcity of orders, 


Shipbuilding Trade. 

Several fresh orders are reported in the shipbuilding 
trade, including a repeat order received by Messrs. Lobnitz and 
Co., Renfrew, for one of their patent plants for breaking the rock 
— water without the use of explosives, for the Manchester Ship 
Canal. 





The Coal Trade. 

The shipments of coal from Scottish portsin the past week 
amounted to 252,913 tons, compared with 248,410 in the preceding 
week, and 266,235 in the corresponding week of last year. 
There is an increase in the coal shipments for the year to date 
of fully 55,000 tons. The demand, as a whole, is fairly well 
maintained, although it is irregular in different districts. Coal 
prices are steady. Steam coal is quoted in Glasgow Harbour 
8s. 9d, to 9s., ell 8s. 6d. to 9s, 3d., and splint 9s. 6d. per ton. 
A large business has been done in household coal for home use 
in the last few days, owing to wintry weather. It has now been 
ascertained that tle proportion of the Swedish coal contracts coming 
to the East of Scotland is 130,000 tons, and the coal will be taken 
from the Lochgelly and Cowdenbeath fields in Fifeshire. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


State of the Coal Trade. 

THERE has been another boisterous week, and news is 
coming to hand of the usual accompaniment of wrecks. The 
climatic condition has told, as usual, on business by delaying ton- 
nage, and prices have become easier. Quotations remain for 
steam coal up to 4s. 3d. best Admiralty selections, but it was 
stated on 'Change, Cardiff, Tuesday, that there was no difficulty 
in securing best from 13s. 9d. to 14s., and middlemen, somewhat 
timorous in holding stock against probabilities, were selling at the 
smaller figures. Different opinions prevail. In some quarters it 
is freely stated that the market is likely to become weaker towards 
the end of the month. On the other hand, it is contended, tMat in 
face of the great contracts entered upon, Westphalian troubles, 
steady purchase by France, &c., March will see a more active 
trade and greater firmness, if not higher figures. During the last 
few days house coal has been in better demand, and steam ship- 
ments have been about an average, 15,000 tons going one day to 
Port Said, and France and Spain taking fair supplies. 


Latest Coal Prices. 

Mid-week prices, Cardiff, were as follows :—Best steam 
coal, 13s. 9d. to 14s. 3d.; best seconds, 13s. 3d. to 13s. 6d.; seconds, 
12s. 6d. to 13s.; drys, 12s. 9d. to 13s.; best smalls, 8s. 9d.; best 
ordinaries, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to &8s.; inferiors, from 
7s. 6d. Monmouthshire semi-bituminous :—-Best large, 13s. to 
13s. 6d.; best ordinaries, 12s. 6d. to 13s.; seconds, 12s. to 12s. 3d.; 
house coal, 16s. to 16s. 3d.; best ordinaries, 13s. 6d. to 15s.; 
seconds and other kinds, 10s. 6d. to 1ls.; No, 3 Rhondda, 14s; 
brush, lls. 9d. to 12s.; small, 10s.; No. 2 Rhondda, 11s. 6d. to 
lls. 9d.; through 9s. 3d. to 10s.; small, 7s. 6d. to 3s. 6d. Patent 
fuel, 14s. 6d. to 15s. Large shipments going from Cardiff this 
week ; one of 3000 tons. Pitwood, 18s. 9d. to 19s. At Swansea 
mid-week there was little change in figures, steam being quoted at 
13s. to 14s.; seconds at 10s. 6d. to 1ls.; bunkers, 9s. 9d. to 10s. 3d.; 
small, 6s. 6d. to 7s. 6d.; No. 3 Rhondda, 14s.; patent fuel, 11s. 9d. 
to 12s. The same condition remains also in respect of anthracite, 
but an impression prevails that with milder weather trade would 
become more buoyant. Best is still at 19s.; seconds, 16s. to 17s.; 
big vein, 12s. 6d. to 13s.; red vein, 9s. 6d. to10s.; cobbles, 16s. 6d. 
to 17s.; nuts, 17s. 9d. to 19s.; peas, 1ls.; rubbly culm, 4s. 6d.; 
duff, 3s. 9d. 


Busy Times at Swansea. 

Last week I was enabled to record flourishing times at 
Newport, now it isa pleasant duty to do the same for Swansea. 
The imports and exports for the past week were 33,000 tons over 
the corresponding period last year, and 10,000 tons in excess of 
those of the previous week. All the industries did good work ; 
coal was brisk, tin-plate animated, and patent fuel again touched 
a satisfactory figure. Then, in coal, shipments were over 67,000 
tons ; patent fuel close up to 10,000 tons; and the shipment of 
tin-plate 84,257 tons. This told on stocks, as the quantity 
received from works was limited to 54,553 boxes. The stocks now 
held amount to 139,117 boxes, and with fifty vessels in dock this 
will be greatly lessened. France received a shipment of 37,865 
tons of coal last week. 


The Newport Coal Trade. 

At a Corporation meeting this week there was a forecast 
of better times given in despite of the continuance of the Risca 
strike, which had told heavily on rates. One of the Finance 
Committees implied an early settlement of this strike, and conse- 
quent relief from burdens to the ratepayers, and this was practi- 
cally endorsed by a proposition to reduce the rates being carried ; 
this was decided to be 3s. instead of 3s. 4d. In supporting the 
optimist view taken, Mr. Mordey, one of the leading importers, 
remarked that he had been consulted as to the advisability of 
Newport being selected for the transfer of other industries. It 
was stated that two large pits are to be sunk at once, one near 
Blackwood. As long ago indicated in this column, the deeper 
sinkings of Monmouthshire will materially conduce to the prosperity 
of this port. 


Iron, Steel, and Tin-plate Trade. 

The announcement of fresh supplies of American steel 
billets coming has been confirmed. On Monday 2254 tons came to 
Newport from New York, and during the last few days several 
cargoes from Antwerp. Trade has improved a little since my last. 
More activity has been shown at Dowlais, and large supplies of ore 
have come on to Blaenavon, Dowlais, and Ebbw Vale. Heavy 
rails are in hand for home railways and foreign contracts ; light 
colliery rails, fish-plates, angles, &c., are in demand. In the Swan- 
sea Valley blast furnaces were busy ; steel trade brisk, and the sheet 
and tin-plate producing mills at full work. Lange oil-plates 194 by 14 
and 183 by 14 sought after; foundries well occupied ; tube works full 


time. On ‘Change, Swansea, this week, no alteration in official quota- |. 


tions of tin-plates was reported, and it was openly stated that 
instead of doing so the alternative of lessening make would be 
resorted to, an event, said one authority, which ‘‘must come 
sooner or later.” There has been a decline in the price of pig iron. 
A comparison with my figures of last week will show that the droop 
has been marked, but there has been a partial recovery since. 
Latest: Bessemer mixed numbers, 65s. 3d.; Middlesbrough, 
49s. 5d.; Scotch, 57s.; Welsh hematite, 70s. Steel bars: Siemens, 
£5 5s.; Bessemer, £5 2s. 6d. Tin-plates: Ordinary size I.C., 20 
by 14 by 112 sheets, Bessemer primes, 13s. 3d. to 13s. 6d.; Siemens, 
13s. 6d. to 13s. 9d.; I.C., 28 by 20 by 112 sheets, Bessemer primes, 
20s. 9d. to 23s, 3d.; Siemens primes, 26s. 104d. to 27s. 44d. Char- 
coal tin-plates: C. 20 by 14 Siemens, 14s, 6d. to 17s. 6d. C.A. roof- 
ing sheets, £10 10s. per ton. Big sheets for galvanising, 6ft. by 
3ft., £10 5s. per ton. Finished black plates, £10 5s. to £10 10s. 
Chafcoal terne plates, C. 28 by 20 by 56 sheets, 27s. to 27s. 6d. 
Block tin, £166 17s. 6d. Lead, £16 7s. 6d. Copper, £78. Silver, 
303d. per oz. Spelter, £26 10s. Iron ore, Cardiff or Newport : 
Rubio, 20s. to 20s. 6d.; Almeria, 19s. 9d. to 20s, 


Railway Movements. 

The rumours I noticed last week as current, to the effect 
that amalgamations were stated to be pending between the 
Rhymney, the Great Western, and the London and North-Western 
Railways, have now been authoritatively contradicted. There 
was, as I suspected, nothing in it. At the Rhymney shareholders’ 
meeting a complete denial was given by the chairman. The 
Rhondda and Swansea Bay dividend, at the meeting last week, 
was announced as 5 per cent. on preference and 44 on ordinary— 
good indications that at length this line is looking up. At the 
Barry meeting, presided over by the Earl of Plymouth, 8 per cent. 





was declared, and the depression of trade noted. At the close 
of the ordinary meeting a special one was held, when the 
Sirhowy railway project was discussed. The chairman stated that 
the object of the Bill they had injthe House was to construct. rail- 
ways to connect the Barry Docks with the Sirhowy and other coal- 
fields. Last year a similar Bill was promoted by the company, but 
vehemently opposed. This year the opposers themselves were 
promoting similar Bills, having the same object in view. It was 
evident, therefore, that the company was quite justified in what 
it had done last year, and, in moving the necessary sanction, he 
hoped the Bill, if passed, would prove of great advantage to the 
Barry. In connection with the Great Western Railway, important 
avoceumaate are expected this year, and £1,595,000 will be asked 
for expenditure. Some of the items are interesting : South Wales 
and Bristol direct railway, £100,000 ; doubling portion of Llanell) 
railway, £50,000 ; curve at Pontllanfraith, £20, ; Cardiff, New 
town goods yard, £100,000 ; Swansea, additional siding accommo- 
dation; £25,000. The Llanelly light railway movement is now 
rapidly advancing. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 1st. 

Buyers of finished iron were surprised this week by the 
announcement of a reduction of 10 cents per 100 1b. in iron and 
steel bars. This is due to some underselling by some eastern mills 
in the territory presumably belonging to the Republic Iron and 
Steel Company. In view of the fact that mills both east and west 
are well oversold, this action is something of a surprise to the trade 
in general. The steel mills are securing business as fast as they 
are able to arrange for deliveries. The strain in prices has dis- 
appeared, and the market is said to be easier, but this does not 
involve any reduction in prices. If it means anything, it means 
that we have reached the high-water mark in pig iron quotations, 
and that the producing interests are contemplating a possibility of 
lower prices on material to be manufactured for delivery after the 
termination of existing contracts. Contracts have been placed 
this week for the delivery of Bessemer pig during the third quarter 
of the year, and negotiations are pending to-day for delivery 
during the fourth quarter. Should the present suspicious 
tendencies in the crude iron market develop a little more, it will 
probably lead to the postponement of large contracts for delivery 
late in the year. Thore is a great scarcity of ferro-manganese, and 
sales are being made at the present time all the way from 135 dols, 
to 175 dols., the average price heretofore being 90 dols. Bar 
is once more in active demand, Western buyers having 
appeared in eastern markets, Steel billets are quoted nominally 
at 26 dols. to 27 dols. per ton. An interesting phase of the situa- 
tion is seen in inquiries from abroad for billets, bars, and some 
other supplies. Structural and plate materials are very firm, and 
will probably continue so, and there is a great deal of new business 
crowding in. Most kinds of scrap have declined 25 to 50 cents 
per ton, and furnace coke can now be bought at 2-40 dols. and 
foundry coke at 3-40 dols. 

The manufacturers of all kinds of pipe are enjoying a period of 
extraordinary activity. The Southern Pipe Works are picking up 
business from the Pacific Coast and throughout the south-west, 
where many new enterprises are being prosecuted calling for pipe. 
The copper market is quiet, prices are well maintained and very 
little material has been sold for export this week. Total sales of 
copper for the 26 days of January 12,878 tons. The supply of lead 
is still ample and selling prices are 5-70, The tin market is 
without feature, quotations being 36-125. All lines of building 
material and builders’ hardware are active, and the factories are 
everywhere crowded, the purpose being to accumulate, if possible, 
moderate stocks for the opening of the spring trade. The fuel 
situation remains unchanged, and vigorous efforts are being made 
on both sides to avert any suspension of work by spring. Large 
supplies of fuel are available, but they would be of no consequence 
were a suspension of mining to take place. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tuwaites BrorHers, Limited, of Bradford, have opened an 
office in West India House, Leadenhall-street, London, E.C., which 
will be under the charge of Mr. Lewis Evans, M.1.N.A., who has 
recently joined the board of directors of this company. 

Tue Midland Manufacturing Company, Limited, of Sheffield, 
advises us that owing to increasing business it has found it neces- 
sary to erect new works and warehouses, so that it may be able to 
execute orders with the least possible delay. On and after 
Monday, February 19th, its address will be Celtic Works, Savile- 
street East, Sheffield. 

WE understand that Mr. W. W. Buckton, B.A., A.M.I.M.E., 
A.M.I.E.E., and Mr. H. J. Jones have entered into partnership as 
consulting engineers, and have taken offices at 72, Victoria-street, 
S.W. They intend to devote themselves more especially to the 
electrical equipment of collieries, mines, ironworks, shipyards, 
printing and paper works and industrial concerns generally. 

Messrs. Kirsy, SON AND Brown, of Stow-chambers, Newport, 
Mon., announce that they have associated themselves with Mr. 
Gerald J. Hooghwinkel, M.I.E.E., M.I. Mech. E., consulting 
electrical engineer, of Dacre House, Westminster, 8.W.~Tel. 1227 
Victoria—in connection with the application of electricity to 
colliery plant, steel works, and the utilisation of waste gases from 
coke ovens and blast furnaces in gas engines, 





THe Roya. ScorrisH Society or Arts.--The Keith Lectures, 
1906, will be given by Professor Biles, on ‘‘ The Application of the 
Steam Turbine to Marine Purposes,” in the Hall, 117, George- 
street, at 8 p.m. on Mondays, February 19th, 26th; March 5th, 
12th, 1906. 


Contracts.—-The Cheshire Lines Committee are now erecting 
additional platforms at their Manchester Central Station, the roofs 
for which are being glazed by Messrs. Helliweli and Co., Limited, 
of Brighouse, Yorkshire, and 11, Victoria-street, Westminster, 
London, with their patented ‘‘ Perfection ” system of glazing with- 
out putty.—'lhe South-Eastern and Chatham Railway has ordered 
four portable petrol vacuum-cleaning machines, the North London 
Railway one, Imperial Japanese Railways two, New South Wales 
Government Railways two, from the British Vacuum Cleaner Com- 

ny, Limited, of 35, King William-street, E.C.; anda fixed 
installation has just been completed by the same firm for the 
Great Central Railway at its New Basford cleaning sheds. Weare 
informed that all the leading railway companies in this country 
have now got these machines in use.—The Horsfall Destructor 
Company, Limited, of Leeds, on June 5th completed the insta!- 
lation of a cell to the existing two-cell destructor of the Luton 
Corporation, The order was only given on November 29th.— 
Messrs. C. and A. Musker (1901), Limited, of Liverpool, who 
it may be mentioned,are extending their works, have secured 
from the Cheshire Lines Committee the order for a 12-ton 
electrically-driven Goliath crane for their Huskisson Station, Liver- 
pool, and also the order from Capetown—per Messrs. Mitchell, 
Cotts and Co.,. London—for one of their three-mould patented 
hydraulic flag-making plants, together with mixers, &c. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
Exceptionally Brisk Trade in Rheinland-Westphalia. 

IRON and steel, both raw and manufactured, have met 
with much demand on the Rhenish-Westphalian market, and 
employment, generally, during last week was exceedingly strong. 
In nearly all departments an increased activity can be noticed, 
and occupation would be more lively still in a good many instances 
but for the scarcity in iron’ ore, raw iron, and semi-finished steel. 
The Union for the sale of Siegerland iron ore is to be dissolved on 
June 30th of present year. Nothing definite has as yet been 
made known regarding the renewal of the Pig Iron Convention, 
and a final decision is not expected, generally, till the end of March. 
Some works, including two of the most important, are rather dis- 
inchned to join‘a new convention, and so there have even been 
doubts expressed as to whether a new convention was to be formed 
at all. The blast furnace works of the Rhenish-Westphalian dis- 
trict have sold their production till far into summer ; they are, 
without exception, vigorously employed, and thougk their number 
has been enlarged, consumption is higher then output. The same 
may be said about semi-finished steel ; demand remains extensive, 
and though prices have been raised, consumers purchase as largely 
as possible, Aso scrap iron has been particularly well inquired 
for, and stocks decrease perceptibly, 


Prices for Bars and Plates. 
Rhenish-Westphalian dealers have recently advanced the 
prices for bars, plates and hoops M. 5 p.t., and for horseshoes 
and wire nails, M. 10 p.t. Drawn wire is in active request, and 
soisrivetiron, Owing toa large number of private and Govern- 
ment orders, the locomotive and wagon shops will be well occupied 
during the remainder of the year. 
shops has improved. 


The Silesian Iron Market. 

In raw as well as in finished iron sales during the week 
have been satisfactory, and employment at the shops and factories is 
improving. 
is developing favourably. Tubes are in brisk demand at rising 
wrices. Business on the Silesian coal market has continued very 
risk, all sorts of coal meeting with active request, in spite of 
advances in quotations. Export to Austria-Hungary improves, 
and when the brick-making season comes a further increase in 
deliveries of coal will be noticeable. Coke. too, is very well 
inquired for. The Russian South-West Railways are reported to 
have bought 25 million pud Silesian coal, at 214 kopeken per 
pud, to be delivered within the next two months, free at the 
border station of the South-West Railway. From the Rhenish- 
Westphalian coal industry exceedingly good- reports are given, 
shipments during the week having been uncommonly heavy. Blast- 
furnace and foundry coke sells very freely. 





Steady Trade in Austria-Hungary, | 
Several orders of fairimportance have been secured during | 
the week, and employment all round is satisfactory. Pig iron 
shows much stiffness, and the various departments of the finished 
iron industry are likewise well occupied. Sheets remain a trifle 
neglected, but heavy plates sell freely. Spring orders for tubes 
have here and there been given out. The wagon shops have 
finally secured the contracts for 420 wagons, about which so much 
has been heard lately. The value of the order is two million 
crowns, and August 3lst next has been fixed as the latest date for 
delivery. In a day or two orders for the local railway— Lemberg- 
Podhajce—will be placed. They comprise 5000 t. rails, 1000 t. fish- 
plates, screws, bolts and nuts, and 83 switches. Pit coal, as well 
as brown coal and coke, have been in animated request on the 
Austro-Hungarian market, and raised quotations are readily 
paid. The Bavarian Railways have recently signed contracts for 
the supply of 4000 t. pit coal. For the last two years deliveries in 
coal for the Bavarian Railways had almost entirely ceased. 


S:ate of the French Market. 
The position all round is favourable on the French iron 
market, and prices tend upwards for nearly all articles, Coal, too, 
remains in good request at very firm prices. 


The Belgian Iron Trade. 

With regard to the number of orders that are coming in, 
fairly satisfactory reports have been given during the week ; quota- 
tions, however, are rather fluctuating, and have been considerably 
influenced by the scarcity in pig iron and in coal. An exceedingly | 
firm tone characterises the Belgian coal market, consumption | 
being higher than output, and purchasers, therefore, have been | 
compelled in a number of instances to cover their demand in | 
France and in Germany. 





THE INSTITUTION OF CiIvIL ENGINEERS.—A meeting of students 
of the Institution of Civil Engineers was held at the Institution 
on Friday evening, the 9th February, Mr. B. M. Jenkin, M. Inst. 
C.E., in the chair, when a paper on ‘‘ Electric Driving at the Bow 
Works of the North London Railway Company,” was read by Mr. 
R. H. Mackie, Stud. Inst. C.E. The reading of the ae was 
followed by a discussion, in which Messrs. A. T. Weston, J. M. S. 
Culbertson, F. K. Stevens, A. F. J. Wright, and H. D. Colly, 
Studs. Inst. C.E., took part. 


Society OF ENGINEERS.—The first ordinary meeting of the 
Society of Engineers for the present year was held on Monday 
evening, February 5th, at the Royal United Service Institution, 
Whitehall. Mr. Nicholas J. West, the president, occupied the 
chair. After having presented the premiums and awards for 
papers read during the last year, Mr. West then introduced the 
new President, Mr. Maurice Wilson, to the meeting, and retired 
from the chair, receiving a hearty and unanimous vote of thanks | 
for his services during the past year. Mr. Wilson briefly thanked 
the members for the honour they had done him in electing him 
their President, and expressed the hope that, advised by the Council, 
and supported by the members, he would be able to bring his 
term of office to a close with the knowledge that the Society was 
in an even better position than at the present time. In 
his address, he briefly reviewed the Society’s programme 
of the past year, and referred to the recent election as 
hon. members of Lord Rayleigh and Sir Alexander R. Binnie. 
Turning to some of the notable engineering achievements of the 
past year, the President alluded to the erection of the bridge over 
the Victoria Falls in Rhodesia, and gave a few particulars as to its 
construction. He then referred to the boring of the Simplon 
Tunnel, pointing out that its construction would shorten the 
distance rere Calais and Milan by 80 miles, and between 
Ostend and Milan by 59 miles. In referring to the opening of the 
new and enormous dock at Salford, in the summer of last year, the 
President gave some interesting particulars of the work of construc- 
tion of the Manchester Ship Canal, on which he had been engaged. | 
He gave some examples of the reduction in cost of the transit of vari- 
ous materials to Manchester by the canal compared with the railways, 
and spoke hopefully of the canal’s future prospects, showing how 
matters had steadily improved since the canal was opened in 1894, 
and mentioning that the yearly revenue had increaxed from less 
than £100,000 to over £420,000 in ten years. He next turned his 





attention to the electrification of the Metropolitan and District 
Railway, expressing the satisfaction which the community felt at 
the purification of the atmosphere. He was of opinion that the 
time was rapidly approaching when large central power stations 
would be erected in various parts of the kingdom for the dis- 
tribution of electricity for lighting and other purposes at a much 
reduced rate, 








Employment at the machine 


Plates begin to show more life, and the girder trade | 


BRITISH PATENT SPECIFICATIONS. 


| Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics. 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


4961. March 9th, 1905.—IMPROVEMENTS IN STARTING VALVES 
FOR MULTIPLE EXPANSION ENGINES, William Rowland, 4, 
Curzon Park, Chester. 

It is requisite in order to start compound steam engines smoothly 
and without jerks that means be provided to admit steam from 
the boiler to the receiver and thence to the low-pressure cylinder, 
so that the piston and connections shall not be subjected to 
abnormal stresses, the pressure thus admitted being suitably 
reduced. This invention consists of a simple valve device for 
obtaining this result. There are five figures. Fig. 1-is an eleva- 
| tion, partly in section. 1 is a cylindrical valve casing in which are 
formed a chamber 2 2a, hereinafter called the steam inlet chamber, 

a chamber 3 hereinafter called the receiver chamber, and a 

chamber 4 called the piston chamber. A regulating valve is 

| provided in the steam inlet chamber 2 2a for controlling the admis- 





sion of steam to the receiver chamber 3, and consequently to the 
| 
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receiver, this valve, comprising a main valve 5 and a pilot valve 6, 

the valve 5 being slidably mounted on the valve 6 fixed on the 

operating spindle 7. The inner portion of the valve 6 on wh ch the 
valve 5 is mounted is of fluted section. An annular series of ports 

8 is provided in the wall of the valve 5 forming communication 

between the chamber 9 in the valve 5 and the part 2a. A conical 

face 10 is provided on the valve 5. A face 12 on the pilot valve 6 

engages a seat on the valve 5. 14 is a differential plunger whose 

inner end 15 is of reduced diameter fitting an annular opening 
between the steam inlet chamber 2 2a and the receiver chamber 3 ; 

a conical face 16 on the piston 15 engages a seat in the valve 

casing. 17 is a piston head working in the piston chamber 4. 18 

is a duct leading to the part 2. and 19 is a duct between the 

chamber 3, and the receiver 20 is a small passage leading from 19 

to a port 21 and the piston chamber 4. 22 is a screwed plug valve, 

or needle valve, for regulating the passage of steam through the 
port 21, -A port 25 leads from the chamber 4 to the atmosphere. 

26 is a screw cap provided with a projection 26a for limiting the 

outward movement of the piston 14. The spindle 7 of the valve 6 

is supported by a screw cap 27, which closes the outer end of the 

steam inlet chamber 2 2a ; 28 is a screw gland in the outer end of 
cap 27. An operating handle is provided on or in connection with 
the outer end of the spindle 7. The valve device is bolted on to 

the boiler by flanges at the lcwer ends of ducts 19 and 18.— 

Jan uary 17th, 1906. 

14,445, July 13th, 1905.—IMPROVEMENTS IN OR RELATING TO 
STEAM GENERATORS, Charles P. Altmann, 18, Rue de la Gare, 
Lyon - Vaise, France. 

This invention relates to that type of steam generator wherein a 
rapid production and superheating of steam is to be effected. 
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Fig. 1. - 


There are three figures. Fig. 1 is a vertical section. The furnace 
4 is formed as a truncated cone, at the upper narrower portion 
provided with or terminating in a cylindrical part 5. Tothe upper 
end of the furnace is secured a collar or flange ring 6. The conical 
portion 4 is laterally bent out at the bottom, so as to close the 
mouth 7 of the furnace. @ upper portion of the cone 4 receives 
a number of curved evaporator tubes 8, for which purpose it is 
provided with holes arranged in parallel series or rows, two and 
two corresponding, so as to receive the ends of the curved tubes. 






tubes: 9, and is to that end provided with holes arranged in a 
similar manner to those made in the conical portion. At the 
bottom the cone 4 is riveted to an outer casing 10, and at the top 
is closed by a cap 11 in the centre of which is arranged a chimney 
12. The outer casing is constituted by two su parts 10 
and 13 of the same diameter. The bottom part 10 is riveted to the 
furnace, is not detachable and is provided at the top with a 
flange 14. The upper part 13 has at the bottom edge a similar 
flange or ring 15, secured to the flange 14. To the top of the 
casing 13 is riveted a crown 16 constituted by an angle-iron of a 
special shape in crdss-section, and turned inside to a diameter 
slightly larger than that of the ring 6. This angle-iron has an 
inner circular recess with which engages the depending flange of a 
ring 17, thus forming a stuffing-box and ensuring a tight joint 
between the ring 6 and*the outer casing. The steam evapo- 
rator tubes. 8 are arranged in concentric series, and are bent in 
the shape of ares of circles. The number of tubes is not the 
same in each concentric series, but’ increases ftom’ -the series 
nearest to the axis of the generator to that adjoining the periphery. 
Each series is constituted by a numberof tubes, generally arranged 
in the vertical plane, so that their ends aré on one and the same 
generatrix of the cone 4. The arrangement of the superheater 
tubes 9 presents a great analogy with the preceding one. At the 
place where the superheater tubes are arranged, the cylindrical 
part of the furnace is provided with a series of rings 18 of square 
cross-section, acting as partitions between the series of holes, with 
which engage the ends of the tubes. These rings are securely 
held in place by a thin ring, which forms with them a series of 
circular partitions. Communicating with the steam outlet at 20 
is a steam supply pipe 21, which passes through the ring 6, to 
which the end is secured. Round the cone 4 is concentrically 
arranged a cylindrical thin sheet metal diaphragm 22. A feed 
tank 23 is arranged at the top, in the steam space, round the 
furnace and enclosing the whole or part of its circumference. This 
tank 23 receives direct feed water supplied by the feed pump. 
This water, after having filled the reservoir, falls in a shower 
all round and outside the diaphragm 22.—January 17th, 1906, 


INTERNAL COMBUSTION ENGINES. 


2792. February 10th, 1905.—IMPROVEMENTS RELATING TO IN- 
TERNAL CoMBUsSTION ENGINES, William H. Barrett, 29, Park- 
crescent, Southport, and Charles C. Cardell, 29, Crosby-road, 
Birkdale, Southport. 

The objects of this invention are to provide improved means for 
controlling and utilising the exhaust gases to the fullest extent to 
render internal combustion engines more compact, to obviate or 
minimise vibration, and to increase the general efficiency of such 
engines. There are six figures. Fig. 2 is a view in section partly 
through one of the high-pressure exhaust ports, showing the valve 
which serves as the inlet to the low-pressure cylinder, and partly 
through the low and one of the high-pressure cylinders. This 
engine has three cylinders A! A?, arranged in close proximity to 
each other, and preferably formed as a single casting. The valve 
pockets are arranged alongside the cylinders, the valves c! pertain- 
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Fig. 2. 


ing to the induction and exhaust being operated at suitably-timed 
intervals by cams atd!. The stem or guide c* is formed with an 
enlarged cylindrical portion c®, and witha ring or rings ¢9¢, The 
spindle c® of the valve may be furnished withan anti-friction roller 
forthe cam d!to work against. Eachof the exhaust passagesfrom the 
high-pressure cylinder A! leads into the low-pressure cylinder A2, 
and the valves c!, which open the exhaust ports or passages and 
allow the hot gases to escape from the high-pressure cylinders also 
alternately admit the hot exhaust gases to the induction port or 
passage / to the low-pressure cylinder A?, the arrangement being 
such that the spent pressure or exhaust gases from the high- 
pressure cylinder A! enters the low-pressure cylinder A? and 
operates the low-pressure piston, the main or final exhaust taking 
place from the low-pressure cylinder by way of the valve operated 
from the cam on the countershaft. In other words, the cylinders 
are so arranged and the operation of the several valves so timed 
that the exhaust from the high-pressure cylinder is admitted 
directly into the low-pressure cylinder, where it is expanded, and 
operates the piston therein. The cranks g of the high-pressure 
cylinders are preferably set at 360 deg. to each other, and 
a to the crank of the low-pressure cylinder.—Jarvary 17th, 
1906. 


ELECTRICAL MACHINERY. 


5820. March 20th, 1905.—IMPROVEMENTS IN BRUSHHOLDERS FOR 
DYNAMO-ELECTRIC GENERATORS AND ELECTRO-MOTORS AND 
OTHER ELECTRIC APPARATUS, The Electromotors, Limited, 
Louisa-street, Openshaw, Manchester, and John H. Hamilton, 
112, Toxteth-street, Higher Openshaw, Manchester. 

The principal object of this invention is the provision of holders 

for carbon or other brushes, which, while enabling the places of 

contact between the carbon and the commutators with which they 
are used to remain constant, will enable the brushes to bear with 
an approximately uniform pressure upon the commutators and, 

without removal from their supports, be placed and remain in a 

sition convenient for the inspection, adjustment, or renewal of 

the brushes. There are eleven figures. Fig. 1 is a longitudinal 
section, a is a tubular arm forming the movable part to hold the 
brush, 4 is the plunger, ¢ the spring used with the plunger, d the 
cam mounted fast upon the rocker spindle, and e a carbon brush 
mounted in the brush-holder. The tubular arm « is provided at 
opposite sides with two plates projecting in a direction inclined to 
the length of the tubular part, and bored to fit upon the rocker 
spindle. The plunger} is formed with a head 4! to slide in the 
longitudinal hole of the arm a and to bear against the cam d, and 
with a stem J? made to press through and slide in the screwed 
plug g screwed into the tubular arm a. The spring ¢, used with 
the plunger }, is made to surround. the stem J? and to bear at one 
end against the head b! of the plunger }, and at the other end 
against the screwed plug g, which serves as a means of adjusting 
the extent to which such spring ¢ is compressed. The cam d is 
shaped as an adjustable collar with a screw /, and its operative 
surface is shaped so that pressure of the plunger } against the 
corner will tend to turn the tubular arm @ in the direction 





The upper cylindrical portion 5 receives a bundle of superheater 





indicated by the arrow A, so as to press the brush @ against the 
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commutator, while if the arm a be turned through a cértain 
distance in the direction opposite that indicated by the arrow A, 
the pressure of the plunger } against the curved operative surface 
will tend to move the tubular arm a in the direction opposite to 
that indicated by the arrow A. The arm a has an opening } 
which may be passed over the cam d and allow the head 4! of the 
plunger b to be in contact with the operative surface. In order to 
hold the brush ¢, the tubular arm a is provided with jaws f /; The 
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jaw & is formed with an angular notch. The jaw / is formed with 
an inclined face directed towards the jaw /, and by means of a 
screw x passed through it and screwed into the arm a which is 
formed with a surface ; the jaw/ may be moved more or less towards 
and away from the surface o and the jaw /, so as to be made to 
secure or release thé brush ¢ which is formed with angular project- 
ing parte p g at one end to bear in the notch of the jaw ¢ and 
against the Jaw / and face respectively.—January 17th, 1906. 


ROAD MOTOR VEHICLES. 


26,965. December 10th, 1904.—AN ImpROvED SprRING WHEEL, 
Alexander G. Ramage, 8, Western-terrace, Murrayfield, Edin- 
burgh, and George MacMillan, 93, George-street, Edinburgh. 
This invention relates to a spring wheel in which the hub and 
axle are free to move relatively to the rim, their motion being 
resisted by springs. There are three figures. Fig. 1 is a side 
elevation ; a is the rim, 6 the hub, and ¢ the axle; d are short 
spokes projecting inwards from the rim, and connected together 


N° 26,965 




















by a pair of plates ¢ cut away in the centre to allow of the move- 
ment of the axle. The hub 4 is preferably in the form of cross as 
shown, and fg are springs fixed at their middl!es to the ends of the 
arms of the cross. The ends of the springs f and g are fixed to 
carriages h, free to move to and fro on the spokesd. The carriages 
k consist of two side plates held apart by shoulder bolts which 
serve as the axles of rollers j running on the spokes.—January 17th, 
1906. 


6404. March 27th, 1905.—IMPROVEMENTS IN AND RELATING TO 
THE STEERING WHEELS OF MOTOR-DRIVEN ROAD VEHICLES, 
Stephen E. Alley and Daniel H. Simpson, Sentinel Works, 


Polmadie, Glasgow. 
This invention relates more especially to such motor-driven 


N? 6,404. 


PILLZA — 








Ww 


» e 
Kz ddd 


road vehicles as are pivoted and connected so as to work in unison, 
and have the vertical centre of the axle pivot placed in or towards 
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the centre line of the tread of the wheel. There are two figures. 
Fig. 2 is a sectional elevation. Each road wheel-1 is secured to a 
short axle 2, which revolves within a sleeve 3 formed in one with 
the steering pivot, preferably fitted with a bush or liner 4, and 
having a cylindrical pivot 5 formed on it above, and an eye or boss 
6, to which is secured one of the lever arms 7, through which lever 
arms the pair of wheels is coupled together by means of a connect- 
ing-rod 8 jointed to the ends of both levers 7. The fixed steering 
axle 9 of the vehicle carried by the springs 10 is formed at each 
end with an eye 11, through which the hollow pivot 5 formed on 
each sleeve of the steering pivots passes, and a bush or liner 12 is 
preferably interposed between the eye 11 and the pivot 5, An 
enclosing or securing cap 13 is screwed into the upper part of the 
eye 11, and a bolt 14 screwed into the pivot 5 and passed up 
through the cap 13 with a nut 15 screwed on to its top end holds 
the whole steering pivot 3 securely in position in the axle eye 11. 
A race of anti-friction balls 16 is preferably used between the 
internal shoulder of the hollow pivot 5 and the securing cap 18. A 
lever arm 17, by which the steering is effected, is bolted to one of 
the sleeves by the flanges, and may be actuated by the connecting- 
rod 19 from any suitable arrangement of levers or mechanism, 
buffer springs being preferably employed to minimise the effects 
of shock. In order to bring the centre line of the tread surface of 
the wheel into approximately vertical line with the steering pivot 
the wheel or the spokes 21 are dished or bent to the necessary 
degree.—January 17th, 1906, 


RAILWAYS AND TRAMWAYS. 


2820. February 11th, 1905.—IMPpROVEMENTS IN OR CONNECTED 
WITH TRAMWAY OR RAILWAY PERMANENT Way Rats, William 
Ward, 438, Hawthorne-road, Bootle, Lanes. 

This invention relates more particularly to those rails which are 

provided with a renewable head or covering adapted to be attached 

to the fixed rail, and detached therefrom after having become 
worn and replaced by another. The objects of this invention are 
to provide a ‘‘combined” rail having between the fixed and 
removable heads a sheathing of asbestos or like soft and compress- 
ible material for the purposes of compensating for inequalities due 
to rolling, protecting the meeting surfaces from corrosion, and 
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enabling slight relative movement between the fixed and removable 
portions of the rail. There is one figure, which shows the rail in 
section; a is the renewable head or covering, which fits upon the 
fixed rail head 4 by means of the lateral flanges ¢, formed upon the 
underside of the renewable head a, and which flanges ¢ form a 
recess into the fixed head b fits; d is a sheathing of asbestos, 
bitumen, or other suitable material disposed between the meeting 
surfaces of the fixed and removable rail head; e¢ is the sole-plate 
for the rail. Fish-plates f are, of course, secured to the rail at 
suitable parts of the rail length, and secured at the upper part by 
bolts g passing through the fixed and movable heads, and at the 
lower parts by bolts 4 passing through the lower portion or web of 
the fixed rail.—January 17th, 1906, 


MISCELLANEOUS. 


May 22nd, 1905.—REVERSIBLE AND VARIABLE PITCH 

PROPELLER FOR Boats, Douglas Spencer, Lyndhurst, Mill 
Hill, Cowes ; Alfred 8S. Groves, Mizpah Cottage, York-avenue, 
East Cowes; and Albert J. Gutteridge, Winifred, Adelaide- 
grove, East Cowes. 

The object of this invention is to construct a simple and efficient 
variable and reversible pitch propeller for boats, whereby by the 
simple longitudinal movement in relation to each other of the 
propeller boss and sleeve in which it moves the pitch of the 
propeller can be varied or reversed, and if desired the propeller 
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blades placed in line with the keel. There are eight figures. 
Fig. 1 is a vertical section. Fig. 2 is a plan with some of the parts 
removed. The propeller boss a is split vertically at },'and semi- 
circular recesses are formed in each half to receive the inner ends 
of the blades c, two or more in number, and the blades are free to 
be rotated about their axes. The inner ends or shanks of the 
blades are formed with two flanges d¢, and upon the outer flange 
d of the blades are formed teeth f standing out from the flange. 
Around the boss, and placed so as to engage in these teeth, are 





racks g corresponding with the number of the blades c, which 


racks may be conveniently formed in oval openings /! in a sk, 

capable of sliding in a fore-and-aft direction upon the boss a. “The 
sliding of the boss a in the sleeve, or of the sleeve upon the boss, 
will cause all the blades to rotate equally in the same direction, 
A slight relative movement of the boss and sleeve will cause a 














Fig.2 


slight modification of the pitch of the propeller ; a further move- 
ment will place the blades in mid-position, /.¢., at right angles to 
the shaft ¢ and so stop the propulsion of the vessel. A still 
further movement will place the blades in the reverse position, as 
shown by dotted lines, 80 as to reverse the direction of propulsion 
and drive the boat astern. A light tube or cap j may be fitted 
over the sleeve i to exclude weeds or dirt.—January 17th, 1906, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


810,055. Enarne Vatve, 2. C. Holman, Hamilton, Ohio. —Filed 


September 18th, 1905 
This invention consists in fitting a Corliss valve with a longi- 


[610,055] - ' 








tudinal cut-off plate which, being moved end ways, determines 
the ratio of expansion. There are nine claims for details. 


810,063. DypLex SMELTING Furnace, R. Lindemann, Osnabriick, 
Germany.—Filed March 10th, 1905. 

There are two claims. The last runs as follows :—In a duplex 
smelting furnace a primary hearth, the air inlet f, the hollow 
metallic jacket d surrounding said hearth, baffles e¢ and dividing 
plate g in said metallic jacket adapted to divide the blast and pass 
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it in serpentine or zig-zag directions around said hearth and dis- 
charge the heated blast beneath said hearth, the plate having 
perforations ¢ for admitting air to the fuel on the hearth, the 
hinged plate m adapted to control the admission of air to the 
primary hearth from below the same, a secondary smelting hearth 
and an escape to the outer air for the combustion products, 
810,301. APPARATUS FOR STORING AND CoNVEYING LIQuID 
Metais, C. von Philp, Bethlehem, Pa., assignor to Bethlehem 
Steel Company, South Bethlehem, Pa., a corporation of Penn- 
sylvania.—Filed May 20th, 1904. - 
This invention is for a ‘ ladle,” carried on two bogies, one at 
each end. The ladle is supported on hollow trunnions, round 


which it can be rotated in order to pour the metal. Provision is 
made for burning fuel inside the trunnions, apparently to main- 
tain a deoxidi:ing or neutral flame over the surface of the molten 
metals. 
810,422. Enatne VaLve, G. Lane, Poughkeepsie, N.Y.—Filed 
September 21st, 1904. 

This invention is applicable to compound locomotives. There 
are two slide valves of the ordinary type, and under the steam 
chest is fitted a cylindrical, hollow ported valve. The ports com- 


municate with the high-pressure exhaust, the valve chests, and 
the atmosphere, so that the engine can be worked non-compound 
or compound as desired. The engine will only work non-compound 
while the driver presses on a lever, when he releases the lever the 
coiled spring shown returns the valve automatically to the compound 








position, here are seven claims, 
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NEW JCOMOTIVES, LONDON, BRIGHTON AND 
SOUTH COAST RAILWAY. 


By CHARLES Rovs-MARTEN. 


J:ARLIEST among the locomotive novelties of the year 
1906 comes a very fine express engine of the “ Atlantic ” 
or 4-4-2 type, built to the designs of Mr. Douglas Earle 
Marsh, the new locomotive engineer of the London, 
Brighton and South Coast Railway. 

The engine, which is numbered “ 37"—taking the place 
of one of the late Mr. Stroudley’s build, which has been 
withdrawn from service—is, as Mr. Marsh particularly 
asks me to point out, similar in general design to the 
“ Atlantics ”’ which his late chief at Doncaster, Mr. H. A. 
Ivatt, locomotive superintendent of the Great Northern 
ltailway, first introduced into this country. The new 
No. 87 of the London, Brighton and South Coast differs, 
however, from Nos. 251, 272-291, 293-301, and 1401-1410 
of the Great Northern, in having 18}in. cylinders, instead 
of 184in., and 26in. piston stroke instead of 24in.; also 
in various details. 

It will be at once noticed that the new locomotive is 
a strikingly fresh departure as regards the London, 
Brighton and South Coast Railway, and involves a com- 
plete abandonment of all past traditions of that line. In 
the first place, it has outside cylinders, an arrangement 
hitherto regarded as anathema. The late Mr. William 
Stroudley, Mr. Marsh’s penultimate predecessor, could 
hardly find words vigorous enough to express his utter 
detestation of the outside position for the cylinders of a 
locomotive especially designed for express duty. He was 
wont to depiet in characteristically vivid language | the 
monstrous evils that might result from the plan—notably 
the violent “ boxing” action. His predecessor, Mr. J. C. 
Craven, and his successor, Mr. R. J. Billinton, also rigidly 
eschewed outside cylinders. Indeed, the past history of 
the London, Brighton and South Coast Railway, like that 
of the: Great Western Railway, displays the strictest 
fidelity to the inside cylinder position, as did ‘that of the 


the earliest to have 6ft. 6in. wheels coupled in 
front. These have all gone to the scrap heap. But 
| after building these six, Mr. Stroudley turned again to 
the single-wheeler, and brought out twenty small engines 
of this order, with 6ft. 6in. drivers and cylinders, 
17 xX 24, the “Imberhorne” class, which proved 
remarkably efficient, especiaily in view of their small 
dimensions and limited nominal power. Not till ten 
years after his accession to the Brighton chieftaincy did 
Mr. Stroudley introduce the locomotive class which was 
to immortalise him, and do such splendid service to his 
railway, the “Gladstone” set. The “Gladstones” were 
“ Devonshires” in design, but with larger dimensions in 
all respects save the front-coupled wheels, which 
remained 6ft. 6in. in diameter. It is a point commonly 
overlooked with reference to those 
that although they weighed only 38 ‘tons 14 cwt. in 
working order, and had a total wheel base of but 
15ft. 7Tin., they possessed the same nominal tractive 
force as the Caledonian “ Dunalastairs,” viz., 111 Ib. 
per pound of effective pressure on the pistons, and a 
larger heating surface, viz., 1485 square feet. Probably 
so much power has never been packed into such a small 
weight—38 tons 14 ewt.—and length, as Mr. Stroudley 
managed to get into his “ Gladstones,” and it is a moot 
point whether they could not perform the best express 
work yet demanded, on the London, Brighton and South 
Coast. But the future—perhaps the early future—-has to 
be provided for, and hence the raison d’étre of the 
newest giants. 

When Mr. R. J. Billinton took charge in 1890, and 


began to.build new express engines; he gave them | 


diminished instead of increased power, adding 3in. to the 
driving-wheel diameter, reducing the cylinder diameter by 
jin., and lessening the heating surface by 143 square feet, 
the total being only 1342 square feet, as against the 
“Gladstone’s” 1485, and the tractive force per pound of 
effective pressure on the pistons being 104 lb. instead of 
the 111 lb. of the older engines, whose work that of 


“ Gladstones,” | 





steep pinches are met with before Croydon is reached, 
while going to the same point from London Bridge, there 
is an unbroken rise at 1 in 100 for nearly three miles after 
New Cross. Then, after the two approaches have united, 
an eight-mile bank at 1 in 264 to Merstham—with some 
steeper bits on the new deviation line—another on a like 
grade for seven miles to the Balcombe Tunnel, and a 
third for five miles, also at 1 in 264, to the Clayton 
Tunnel, have successively to be climbed. On the up 
journey the gradients are similar, except that the New 
Cross and Grosvenor Bridge banks have no full equiva- 
| lents. But the road cannot be called wholly easy for the 
| haulage of heavy trains at high speeds, and hence arises 
| the need for the new and colossal locomotives whose 
| gradual genesis I have outlined above. 
Keeping in view prospective requirements, the London, 
Brighton and South Coast Railway a short time back, at 
the instance of Mr. Marsh, placed an order for five express 
| locomotives of the “ Atlantic ” or 4-4-2 type with Messrs. 
| Kitson, of the Airedale Foundry, Leeds, to whose courtesy 
| Iam indebted for the photograph which is reproduced 
with the present article. This type of locomotive is an 
entirely new feature onthe Brighton railway system. The 
cylinders, which are placed outside, drivethe rear pair of 
coupled wheels, and outside bearings are given to the small 
pair of trailing wheels. The boiler, which is 5ft. 6in. in 
diameter outside, is made in two rings, and is designed to 
carry 200lb. per square inch. The fire-box is of the 
modified Wooten type, and rests on the top of- the engine 
frames, being 6ft. 9}in. wide. The valve motion, which 
is of the Stephenson link type, is reversed both by hand 
screw and air pressure. The boiler is fed by combination 
| and exhaust steam injectors, and steam sanding gear can 
be applied to both pairs of coupled wheels. The engine 
frame plates are of Siemens-Martin steel ljin. thick, and 
made in one length, and are 34ft. 3in.long. The cylinders, 
| which are of close-grained cold-blast tough cast iron, are 
| 1ft. 63in. in diameter, having a piston stroke of 26in. 
|The connecting-rods are of the fluted or I-secticn, and 











London and South-Western and Caledonian lines for so | 


many years to the outside place. 
the locoinotive engineers of every leading railway in these 
isiands was a staunch inside-cylinderite, and dead against 
the outside position, nor was any new outside-cylinder 
engine designed or contemplated, save only in the case of 
a4 few compounds. But circumstances have steadily 
changed, and our locomotive engineers have no doubt 
been wise in changing with them. 

In many respects the locomotive history of the London, 


Even ten years ago | 


| July, 1903, which I personally observed, and which 


Brighton and South Coast Railway has been peculiar. | 
In its early days and virtually up to the end of the year | 


1878, all its express work was done by small single- 
wheelers. During the fifties, those designed and built by 
Messrs. E. B. Wilson and Co.—* Jenny Lind” type—and 
Messrs. Sharp and Co. ran the best expresses. Mr. J. C. 
Craven, in the course of his career as locomotive 
superintendent, 7.¢., 1852-1869, brought out such an 
astonishing variety of engines for the different services, 
and above all for express running, that when his suc- 
cessor, Mr. W. Stroudley, took charge in 1871 he found 
no fewer than seventy-two distinct locomotive classes in 
service, and for many years had enough to do in either 
reducing these to some approximation towards unifcrmity, 
or in improving them out of existence. But Mr. Stroudley 
himself—one of the ablest and most initiative of all 
British locomotive engineers—did not for some years 
come to a definite conclusion as to what was the most 
suitable type for express duty. He designed and 
built several sporadic engines, such as the individual 
single-wheelers Grosvenor and Abergavenny, and several 
coupled engines with outside bearings and cranks, such as 


Belgravia and Carisbrooke. It was not until seven 
years had ‘elapsed that he finally decided upon 


the well-known and much criticised but highly suce- 
cessful and also economical type of which Gladstone 
and its thirty-five successors were the ultimate 





¢xponents. But -the first six of the type were 
& smaller variant, known as the “Devonshire” class, 
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those newer ones never seemed to equal. Finally, 
however, Mr. Billinton designed a very fine and power- 
ful, though somewhat costly class, the “ Empress ” type, 


of which thirty-two were built, and these, which con- | 


stituted the Brighton’s “last word” prior to Mr. Marsh’s 
advent, have done much admirable duty, among which 
may be mentioned the famous record run from Victoria 
to Brighton and. back by No.-70; Holyrood; on the 26th | 


also I described in the columns of Tue ENGINEER. It | 
may be remembered -that the run of 51 miles from 
Victoria to Brighton was covered in 48 min. 3 sec., the 
up journey occupying 49 min. 12 sec., while a speed of 
exactly 90 miles an hour was obtained near the foot of 
the bank past Hayward’s Heath, registered alike by Mr. 
Billinton himself with a speed recorder, and by two 
separate and independent engineering observers with | 
chronographs. } 

But loads steadily continue to increase, and enhanced | 
power will assuredly be needed in the early future. Some | 
of the Brighton trains are very heavily loaded, and | 
although the loads are often exaggerated in appearance | 
through the mode adopted of reckoning “ coaches,” while 
the weightof the hauling apparatus—the engine and | 
tender—is frequently and absurdly included in that of 
the load hauled; still the chief “ business” expresses | 
each way between London and Brighton, such as the | 
5 p.m. down and the 8.45 a.m. up, not seldom exceed 300 | 
tons, and tend to weigh heavier still in the immediate | 
future, as the completion of the widening to Brighton | 
enables the journey time to be shortened. More- | 
over, there are gradients. The Brighton is not a really | 
heavy line as compared with the Caledonian or the Mid- 
land generally, or the London and North-Western 
between Lancaster and Carlisle, still it has a few grades 
which are steep though short, and a large amount of 
grading that involves stiff ‘collar work.” For instance, 
Grosvenor Bridge is ‘approached from Victoria by a rise 
at 1 in 63 for half a mile. Subsequently several short, 











the coupling-rods of girder section. All the wheels are of 
Siemens-Martin cast steel. The tender will carry five tons 
of coal and 3500 gallons of water, and is constructed to 
run on six wheels having outside frames and bearings. 
The following are the chief dimensions and particulars 


of these fine engines, which are classed as “ B5” and 
are numbered 37 to 41 :— 
Diameter of cylinders 18}in. 
Length of stroke... 26in. 
Centre of cylinders ... ... 6ft. 64in. 
Diameter of bogie wheels.. 3ft. 6in. 
coupled wheels 6ft. 74in. 

ES trailing wheels 3ft. Gin. 

Centres of bogie wheels ... ... ... ... 6ft. din. 
bogie wheels to centre of 
driving wheels ... ... 15ft. lin. 
ne coupled wheels eee 
S driving and trailing wheels... 8ft. 
Wan OR ida Bot teh acct -se2 1 as 26ft. 4in. 
External diameter of boiler barrel .. 5ft. 6in. 
Length of boiler barrel ee 16ft. 3gin. 
Centre line from rail level... Sft. Shin. 
External length of fire-box 5ft. Llin. 
External width of fire-box . sce vee Gt. OFin. 
Depth from centre line of boiler (front) 5ft. 1#in. 

- - (back) 4ft. 7}in. 
Number of tubes... .. 246 
Length of tubes... ... ... 16ft. 
Diameter of tubes outside 2}in. 

Grate surface... ... ... 30 sq. ft. 
Heating surface of fire-box 136 sq. ft. 

i a tubes ... 2387 sq. ft. 
Total heating surface... ... 2473 sq.ft. 
Working pressure of boiler 200 Ib. per sq. in. 
Capacity of tendertank .. 3500 gallons 
Diameter of tender wheels 4ft. 

Centre of tender wheels 6ft. Gin. 
Wheel base ... 13ft. 


Total wheel base of engine and tender... 50ft. in. 


» length over engine and tender 


Le a eae 59ft. Sin. 
Weight of engine in working order 67 tons. 
tender loaded ... 29 


? tons. 
963 tons, 


Total weight of engine and tender... =... 
hich Mr. Marsh has 


With the aid of these particulars, w 
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kindly furnished to me, and of the illustration appended, 
a very good idea can be gained of the appearance, 
design, and theoretical capabilities of this new engine. 
Later I hope to give some information as to her actual 
work. 








WEIGHT IN WINDING DRUMS. 
By R. H. CoLLIncHAM, 


TuE use of part conical, instead of wholly parallel, 
drums for winding in cases where the unbalanced weight 
of the rope is a very important question owing to the 
great depth of the winding is a well-accepted principle. 

In the case of a wholly parallel drum, as shown in 
Fig. 1, where both the lifted and lowered weights are 
acting throughout the wind at a constant radius, the 
torque exerted by the engine at starting is far in excess of 
that necessary in the case of a conical drum, as shown in 
Fig. 2, in which the lifted weight is acting at the smallest 
radius (Rs) of the drum at starting, whilst the lowered 
weight is acting at the radius (R,) of the parallel portion 
of the drum. 

This, of course, is due to the balancing action of the 
different radii, the idea being to balance more the weight 
of the rope lifted rather than that of the coal or ore. The 
above only takes into consideration the statical forces 
acting on the drum; there are, however, other forces that 
come into play when acceleration takes place, which 
generally increase the torque necessary to lift the load. 
These forces are due to the acceleration of the lifted and 
lowered loads, and last, but by no means least, the force 
necessary to accelerate the weight of the drum. 

Taking into consideration the above forces, it would be 
thought that the conical drum would take a shorter time 
to complete the whole wind than the parallel drum, 
owing to-its greater rate of acceleration, and this should 
indeed be the case if the rate of acceleration with the 
conical drum is sufficiently in excess of the rate with a 
parallel drum, to allow for the shorter space described by 
the smaller coils of the conical drum in comparison with 
- space described by the full diameter of the parallel 

um. 

But the writer finds that the true limiting factor in the 
whole matter is the force necessary to accelerate the 
weight of the drum, and if, owing to considerations of 
structural strength, the weight of a conical drum is found 
to rise above a certain calculated value, which can be 
deduced from formule given below, which take into 
account the weight of a parallel drum of the same maxi- 
mum diameter as the conical drum, the maximum peri- 
pheral velocity of both being the same, then for a given 
torque on the drum shaft due to the engine, a saving in 
the time of winding will not result from the use of the 
conical drum; instead, there will be an actual loss of time 
as well as a greatly increased initial outlay on plant owing 
to the use of a conical instead of a parallel drum.. The 
writer’s attention has been called to this matter by a case 
that has recently come before his notice, in which he 
feels certain that owing to the excessive weight of 
material incorporated in the conical drum of a large 
winding engine a saving will not be effected by its use in 
the time of winding over a parallel drum, but, if anything, 
an actual loss will have to be recorded. 

The following matter is not presented as a theoretically 
accurate solution of this problem, which is of extreme 
complexity, but it is really the outcome of continued 
attempts to find some method of fixing the weight of a 
conical druni with regard to the weight of a parallel 
drum of the same maximum diameter, in order to provide 
the designer with some kind of guide as to the limiting 
weight of a drum, above which he must not go and below 
which it is of the highest importance that he shall keep 
as far as is consistent with strength and rigidity. 

The writer has found the following method to lie along 
the lines of practice, and he presents it in the hope that 
it may in some slight way fill up the need of more 
investigation into this important branch of winding engine 
design, the literature bearing upon which is wholly 
inadequate. 

Two assumptions are made in the following which it is 
necessary to give in the first place. They are as follows: 
—Firstly, that the torque exerted by a coupled winding 
engine of given cylinder dimensions and steam pressure, 
and cutting off at 80 per cent. to 85 per cent. of the 
stroke, may be considered with sufficient accuracy to be 
constant in quantity after the time of the first half stroke 
from starting to the end of the time of acceleration, 
and to have a mean value equal to 1°3 times the maxi- 
mum twisting moment of one cylinder; secondly, that 
the force necessary to accelerate a mass in the direction 
of its motion in a circle of considerable radius may be 
taken as practically the same as the force necessary to 
accelerate this same mass along a straight path.” These 
two assumptions are sufficiently accurate for all practical 
purposes, and allow of simpler formule than would other- 
wise be possible. 

In the case of the parallel drum in Fig. 1, 

Let— 

R, = Radius of drum in feet. 

R; = Radius of gyration of drum in feet. 

W; = Weight of drum in tons. 

T, = Mean engine torque in tons—feet. 

W, = Weight of lifted load in tons, viz.:—Cage, trams, 

coal and rope. 

W, = Weight of lowered load in tons, viz.:—Cage, 


trams. 

A; = Acceleration of lifted and lowered loads in feet 
per second per second. 

A, = Retardation of lifted and lowered loads in feet 
per second per second. 

v = Maximum velocity of winding. 

t, = Time in seconds for accelerating and retarding, 

¢, = Time in seconds for winding at full speed. 

T, = Total time in seconds for winding. 


S = Total depth of winding in feet. 
R, is generally equal to 0°90 Ry. - 


Taking moments about the shaft, we have :— 
T 
W,R, + T, = W, 2, +(u x A.) R, + 
Wa, ) Ws , R; “s) R. 
e x Ar) Bi + Ge . 
W, R, + T, = W, R, -f- 
W, A, R; W, A; Ry W; A, R’; 
ee ee 32 R, * 
Simplifying, we have :— 
a, = 82K, (WaRi+T— Wik) | Q) 
et WR? + Wa Bi? + W3; BR; 
Knowing A;, the time spent in accelerating from 





velocity o feet per second to v feet per second can now be 


found :— 
_ v 
=> 
Henee, the time spent in accelerating and retarding is :— 
6 zs 2v . ‘ 
ai tat "as Sees » 4) 
The space described during the period of acceleration 
and retardation is :— 


ty 


v? 
2A, 


Hence, the total space described during acceleration and | 


retardation is :— 


v 


A, 
The space left for constant speed of winding is:— 
2 
b= 2 
A 


The time of constant speed of winding is :— 
5 ve 

A. 
__——! seconds. 
v 
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| Hence— . 
i oe 32 Ri (Wa Ri + T, — W, R,) in 
W, BR; + We R*, + W, R*%, 
The time spent in accelerating from velocity of 0 feet 
| per second to (v) feet per second is— 


| 


v 
t= 2 
Ag 
| Hence, the time spent in accelerating and retarding is 
2v 
| 2 ty <= - a tele? sb) ves 6) 
Ag 


The space described by the lowered load during the 
period of acceleration is— 


y? 
feet 
2A, 
The space deseribed by the lowered load during thie 
period of retardation is— 


2 
wy (Rs + Ro) pet 
2A, 2h 

The distance left to be described during the time of 

constant velocity is— 
. vy? v2 (R; + Ry) ‘ 

S— (5. + ——3 Tt + me (KR, + Ry) 
2A, 4A, 2, : ; 

The time taken to describe this distance at a constant 
velocity (v) feet per second is— 

v3 vi (Rg + R,) > > 
eet a Ob ai. Bt nx (I Ry) 
F EB pee a ey 
v 


seconds, 





Hence, the total time for the whole wind is— 


2 2 > \ 
Qv eS v! (Rs + Ry) , (R, +R | 
Lt 4 Ee a ) 
tg hig manaeaes 
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WINDING DRUMS 


The time of constant speed of winding is therefore— 
Ay s-—r 
x 
The total time of winding is therefore— 
Tp, = “S- . 2e 
v Ay Ay 
v+Ai8 


seconds. 


or T= seconds . . . (3) 
v AY 


Substituting for (A,) in (3), we have— 


vo W, + 0° W, + ‘81 0? W, + 328 (Ww, —Wi+ =) 

T, = — a e 
820 (Wa — Wi + a) 
Ry 
ODES. 502 cs). cate ficdyey fel 5) =eyres sree 

With regard to the conical drum shown in Fig. 2. 
Let— 
R; = Least radius of drum in feet. 
R, = Intermediate radius of drum in feet. 

R, = Greatest radius of drum in feet. 

R, = Radius of gyration of drum in feet. 
W, = Weight of the drum in tons. 
T, = Mean torque of engine in tons-feet. 
W, = Weight of lifted load in tons. 
W. = Weight of lowered load in tons. 


A, = Acceleration of lowered loads in feet per second 
per second. 
A, = Retardation of lifted load in feet per second 


per second. 


v = Maximum velocity of winding. 

t, = Time in seconds for accelerating and retarding. 
t2 = Time in seconds for winding at full speed. 

T,; = Total time of winding in seconds. 

S = Total depth of winding in feet. 


Ry is in most cases equal to 0°82 Ry. 
Taking moments about the shaft, we have— 
+ ies r > Wi Rg 
WR, + Tr = Wi By + (Ft x Ay x 1) Bs 


: (2 + 4s) . (w x Ba y A, )Rz 





32 32 R, 

r , W, A, R?, W, A, RB 
Ne Ry 2, = We, 4 ee eee 
W, RB; + Ty 1B; + #2 RB, te 32 

W, Az R*% 
- 82 Ry 


| Now, the writer has found, by comparing numerous 
part-conical drums similar to Fig. 2, that— 
| R; is generally equal to 0°745 R,. 
R- is generally equal to 0°79 = R;. 
R, is generally equal to 0°82 R,. 
Hence, substituting for (A,) from equation (6) in equa- 
tion (7), and putting in the above values of (Rj), (It,), and 
| (R,), we have— 
| The total time of winding in seconds is— 
_ S$ , 1:12 v (:55 W, + W. + °67 W,) 


82 Ty _ 93.7 W;) 
R, 





s= — 

, (22 W, 

Ld 
+7" Es seconds . eee 4) 

| The equations (4) and (8) are the two really important 
| equations, for if in (4) we know Wi, Ws, S, T, Ry, v, and 
W,, we can then find the total time of winding (T.), and 
if for (T;) in equation (8) we substitute the value in 
seconds for (T,) and keep v, Ry, S, T;, Wi, and We, the 
same as in equation (4), we obtain a value for (W,)—the 
weight of the part-conical drum—which will give an 
equality in the time of winding for parallel and part- 
conical drums. The designer, having obtained this value. 
W,, knows that he must keep down the weight of his 
design as far below this value as possible in order to get 
!a saving in time of winding worthy of the extra cost 
¢ involved in making a conical instead of a parallel drum, 





| and, also, to get as large a balance as possible of coal 
raised per day by the conical drum over the parallel drum. 
We will now try one of these two equations on a prac- 
tical problem, and see how it agrees with practice. _ 
The following data are from a Corliss winding engine 
now running :— 
Diameter of high-pressure cylinder ... ... ... 23in. 
Diameter of low-pressure cylinder ... ... ... 37in. 
BiPONO.OF CUMIN oes dic ded agi See 48in. _ 
Diameter of drum ... 10ft. Gin. 
Weight of drum 17 tons 4 
Steam pressure... 120 Ib. per sq. iD. 
Maximum rope speed i5ft. per second 
Depth of wind ... 1200ft. 
Weight of cage 1 ton 10 ewt. 
+ trams 19 cwt. 
" coal... 2 tons 
=f rope 1 ton 10 ewt, . 








oe Wholly parallel drum. 

| Hence, we shall use equation (4). : 

| Time of winding for whole trip as fixed by consulting 
| engineer, 35 sec. 
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Now, from the above data and in equation (4) we 


have— 


v 45ft. per second. 


W, = 5°5 tons. 
W, = 2'0 tons. 
W; = 17°0 tons. 
S = 1200ft. 

T, = 89 tons-feet. 


Ry = 5°25ft. 
ITence, we have from equation (4)— 
11,137°5 + 4050 + 27,880 + 149,760 
a a 5616 
192,827 
or Ts = 5616 
T, = 84°3 seconds. 
This, it will be granted, is a result that is sufticiently 
in accord with practice to allow of applying the above 
formule with confidence to like problems. 


seconds, 


seconds, 


Finally, the writer wishes to give a practical problem | 


for solution which will give some idea as to the limiting 


value of a part-conical drum with regard to a parallel | 


drum, in order that a saving in time of winding may be 
possible. 
Using the following data :— 
foupled Drop-calce Winding Engine. 


Diameter of cylinders on 36in. 
Stroke of cylinders... 7Yin, 
Steam pressure... ee eee 150 Ib. per sq. in, 
Diameter of drum at largest part (Ry)... ... -17ft. 
Diameter of drum at intermediate part (Ry) ... 14ft. 

13ft. 


Diameter of drum at smallest part (Rs) ... 
Maximum rope speed eh 


Depth of wind... 1700ft. 

Weight of cage... 15,700 Ib 
trams 400 Ib, 
coal ... 15,700 Ib, 
rope... 8960 Ib, 


Part conical drum as in Fig. 2. 

Now, a parallel drum of 17ft. diameter to carry the 
amount of rope necessary would weigh about 33 tons. 

In equation (4) we shall have :— 


v 44°5ft. per second. 


W, = 20°5 tons. 
W, = 9°5 tons. 

W, = 33:0 tons. 

S = 1700ft. 

T, = 265 tons-feet. 
R, = 8°5ft. 


Substituting these values in equation (4), we have:— 


v? W, + ve? We + “81 vo? Wy + 82 s(W, av ths %) 
; Ri 


T = pe 
32 o(We — W,+ = 
R, 
seconds 

40590 + 18810 + 52932 + 1,093,440 
meters? = =€=6| 
=) 42 seconds nearly. 

Now, with regard to the part-conical drum, we have the 
following values in equation (8) :— 
44°5ft. per second. 
3 in this case. 





v 


I | 


i 


R, = 8*°5ft. 

S = 1700ft. 

W, = 20°5 tons. 
W, = 9°5 tons. 

W, = ? tons. 

T, = 265 tons-fect. 


Substituting these values in equation (8) we have:— 


n — 3 4 1120055 Wi + Wat 67 W) 7m, 
. (32 W; + ak — 23°7 W:) . 
1 
or T, = 88°2 + 1:26 4+ -04 W, 4 °4 
but T, = T, = 42. 
Hence, 42 = 89°86 + ‘04 W, 


"04 W, = 2°14 
W, = 53°5 tons. | 
That is to say, if we wish the conical drum, as shown in | 
lig. 2, to save time in the total winding over the parallel 
drum, shown in Fig. 1, the part-conical drum must be 
designed so that its total weight shall fall below 53°5 tons 
as far as possible. 
Where the part-conical drum is entirely built up of | 
plates and sections of mild steel or wrought iron, there | 
need be very little question as to the weight falling well 
below the limiting value, it is generally when the conical | 
portion is made of cast iron that doubts as to whether the | 
design will stand the above test will arise. 








COLLISION, DIRECT AND OBLIQUE, WITH AND 
WITHOUT FRICTION. 
By Ropert H. Sira. 
No. I, 

Wuey one body moves another body by a steady, quiet, 
uniform pressure between two surfaces over which the | 
two bodies lie in contact, the results are materially | 
different from those due to the quick impulsive action of 
collision between the two. There are, however, two 
fundamental dynamic laws which operate equally in the 
two cases, namely, the laws of conservation of momegtum 
and of conservation of energy. The latter law means 
that the energy gained by the one equals that lost by the 
other; and, since we are dealing with a purely dynamic 
action, the amount of energy so transferred can be, and | 
is Conveniently, measured by the product of the active | 
force and of that component parallel to this force of the 
distance moved by the acting surfaces in contact. This | 
product is called the work done. It is mechanical work | 
because it is mechanical force multiplied by mechanical | 
motion. There are other kinds of work, but this kind 


44-5ft. per second | 


alone is done in the action now considered. It does not 
follow that the energy transferred finally appears in the 
mechanical form of kinetic energy or in that of elastic 
| resilience; some of it may be converted to heat and 
| sound in the collision. The production of such heat and 


| sound is usually preceded by vibration in the colliding | 


bodies, and the heat is the result of the rubbing out of 
| this vibration by internal friction or mechanical hysteresis. 
| In other cases frictional electricity is generated at the 
| collidirig surfaces when these rub over each other. 
| In respect to conservation of momentum, the pressure 
| between the bodies lasts only so long as their surfaces are 
| in contact, so that the pressure on the one surface acts 
| precisely through the same period of time as that on the 
|other. This pressure is a compound of two opposite 


halves, or forces, which are exactly equal at each instant | 


| of the contact. This equality is a fact of physical 
| demonstration. Force is the name we give to the time- 
| rate of acceleration or retardation of momentum, and the 
| fact that the one mass has its momentum accelerated at 
the same rate as that at which the other is retarded, is 
| the demonstrated law of conservation of momentum, 
| namely, that no momentum is lost in the transfer. The 
| momentum transferred equals the force multiplied by the 
| time during which it acts, and the two equal and opposite 
| forces multiplied by the common time of action give the 
equal increase and decrease of momentum in the one 
|and the other mass. These changes of momentum are 
compounded with the two original momenta before 
| impact according to the law of vector addition, or the 
| “triangle of vectors or of forces.” The equation between 
| the new lost and gained momenta gives the ratio between 
the loss and gain of mean velocity; but for the estimate 
| of the absolute amounts of these latter there is required 
along with this equation some other relation. 
If the two surfaces in contact move together without 
any side-slip, then their two motions during contact are 
|equal, like the times of contact. In this case, the 
dynamic work done, or the product of working force into 
| motion, by the one solid surface, is equal to that done 
| upon the other. But if there be sliding of one over the 
| other surface during contact, then there is a difference 
| between the two motions equal to the sliding, and a corre- 
| sponding difference between the amount of dynamic work 
done by the one and that done upon the other. The 
difference is the product of the sliding motion by the 
component of force parallel to this motion, 7.e., parallel to 
the surfaces in contact. This component of force is the 
friction, and this excess of work done over the dynamic 
| result is spent upon friction. It is not correct to say 
that this frictional work is done upon the driven body, 
because the heat and electricity generated by this fric- 
tional work may be shared in various proportions between 
the driver and the driven body. So faras dynamic result 
is concerned, it is waste work, and the sum of the dynamic 
energies of the two bodies is diminished by this waste. 
This waste affects only the dynamic energy of the 
system, not its momentum. Energy is the product of 
force and motion, and the waste is due to “lost motion ” 
or difference of motions of the interacting surfaces during 
contact. Momentum is the product of force and time, 
and there is no difference between the time during which 


the driver acts and the time during which the driven | 


body is acted upon; there is no lost time or waste 
time. Thus there is no waste of momentum accom- 
panying the waste of energy. 

To illustrate the next important point by the simplest 
possible case, take that of direct, or what we may call 
normal central impact, in contradistinction to oblique 
excentrie impact. 
velocity is along the line joining the two centres of mass ; 
in normal impact the two surfaces of contact during 
collision are normal to this line of centres, the pressure 
between these surfaces is wholly along this line, and, 
therefore, there is no rotation produced in either body by 
the collision and there is no frictional waste of energy. 
At one instant of the collision, when the two masses are 
closest together and before they have begun to separate, 


| the two centres of mass are evidently moving at the 


same velocity, and this velocity must be, from the con- 
servation of momentum, equal to the sum of the two 
momenta before impact divided by the sum of the 
masses. From this common velocity it is easy to reckon 
the combined kinetic energy of the two at this instant; 
it equals half the square of this velocity into the sum 
of the masses. It is a simple algebraic deduction from 
this to show that this kinetic energy is less than the 
sum of the two separate initial kinetic energies before 
impact by an amount equal to half the square of the 
initial relative velocity multiplied by the ratio of the 
product to the sum of the masses, or 
(V —v)? Mm 
2 M +m 

where V and v are the two velocities of the masses M 
and m before they collide. This amount of kinetic 
energy has disappeared during the progress of the 
collision up to this critical stage. What has become of 
it? It has evidently been spent in the work of straining 
the bodies. No assumption beyond the conservation 
of momentum has been made in this deduction, and 
the strain work so done may be represented wholly by 
elastic resilience, or partially so, or it may have been 
done wholly on plastic resistance to strain. In the last 
case the masses will not be sprung apart, but will continue 
to move on at this common velocity. In the first case 
the strain energy will be re-converted into kinetic energy, 
although not necessarily wholly of motion of translation 
—part may result in vibratory energy. 

This conversion of kinetic energy at this critical 
instant is evidently of first-class importance in the theory 
of collision. It is, therefore, necessary to have clear 
ideas of its actual amount. The amount is unaffected by 
the elastic properties or the shapes of the bodies. If 
the one mass M be stationary before collision, or V = 0, 
mv? M 


ites: fe ' ] 
2 re or bears to the 


then the above equals 


In central impact the relative initial | 





whole initial kinetic energy the ratio of the stationary 
mass to the sum of the two masses. Thus the whole 
initial kinetic energy is destroyed if the stationary mass 
be enormously great, and half of it is destroyed if the 
two masses be equal. 

Again, if the initial velocities be equal and opposite, 


or v = — V, then the conversion of kinetic energy equals 
2Vv2 Mm , which bears to the sum of the iwo initial 
M+m 


kinetic energies the ratio 4 M m/(M + m)?. If one mas* 
M be very large in comparison with the other, this ratio 
js nearly the same as 4m/M: if M = 4™m the ratio is 


64 per cent.; if M = 2m, it is = and if M = m, the ratio 


is 1, or all the kinetic energy disappears. 

If one mass M be very large as compared with the 
other, the conversion of kinetic energy equals nearly 
$(V —v)?m, whatever ratio V and v may have. If 
M=4™m, it equals 2(V—v)?m. If M=2m, then it 
equals }(V —v)? m. If M =m, then it equals} (V — v)?m. 
Its proportion to (V — v)? m, where m is the smaller mass, 
varies only from } to } when the larger mass is varied 
from equality with the smaller up to gigantic magnitude. 

The proportion of kinetic energy destroyed is thus 
mainly influenced by the velocities, and in a smaller 
degree only by the masses. 

A point of interest is that this kinetic energy so 
destroyed is entirely unaffected by what is termed the 
“absolute” velocities, by which is meant that it remains 
the same, whatever be the external field of reference in 
which these velocities are measured. It depends solely 
on the velocity-difference. In fact, no “external” 
kinetic energy is destroyed, because the velocity of the 
common centre of mass is not altered; while the whole 
of the “internal” kinetic energy due to the difference of 
initial speed of the two mass-centres is destroyed. This, 
however, does not necessarily mean that all “internal” 
kinetic energy is destroyed: some may remain in the 
form of vibration. 

During this first stage : ‘ the collision, the momentum 
transferred from the one to the other mass is found by 
an easy subtraction of the unaltered speed of the com- 
mon centre of mass of the two from the previous speed 


, . Mm : 

, rs mass. als (V—v) ———_.. Th 
of either separate mass. It equals (V—v) bie This 
also depends solely upon the velocity difference. The 


average pressure between the surfaces from the first 
moment of contact up to this critical instant equals the 
above divided by the time during which the contact has 
lasted. This time cannot be theoretically calculated 
except in the simplest and most symmetrical cases. It 
depends upon the elastic and plastic pliabilities of the 
bodies, and therefore upon their shapes, sizes, densities, 
and elastic moduli. Normally, the pressure at the finish of 
this stage is, at least, one and a-half times the time-average 


of the pressure (or = 1°57); but when there is much 


plastic deformation it may bear a smaller ratio to this 
average. It depends greatly upon whether the colliding 
surfaces are broken by the impact. An approximate 
calculation may be made on the basis of taking the 
pressure as increasing in constant proportion to the 
shortening of the distance between the two mass centres 
after contact has commenced; the proportion being a 
modulus of resistance to compression and distortion 
appropriate to the shapes, sizes, and physical character of 
the masses. 

Thus, in the case of a locomotive or a wagon running 
against buffered stops at the dead end of a siding, the 
modulus would be that of the combination of buffer 
springs. But the modulus does not need to be an elastic 
one. For example, the resistance of a mass of hot soft 
iron on an anvil to compression under the hammer may 
often be approximately proportional to the yield of the 
struck surface, even although there may be very little 
resilience in the resistance. The result of this calculae 
tion is, therefore, a very useful one. Although in the 
majority of cases the rule of constant proportionality 
does not hold, still the result in this case is a guide to the 
general nature of the result in practically all cases. In 
fact, it may be applied to most other cases if only 
modified by substituting another numerical factor in 
place of unity. The result is— 

Maximum final pressure at closest contact— 


Ry f_. Mm 
= (V —v) 5 Bc ll 
Vv M+ mm 


If the contact resistance increases at first in quicker 
proportion and then at arate which gradually or suddenly 
falls off, then a factor less than unity must be prefixed to 
this formula; if the rate of increase be low in the early 
stages and higher in the later stages of the straining, 
then the factor is greater than unity. 

In the general case, then, we see that the “force of the 
blow” is proportional to the velocity-differenee, to the 
square root of the ratio of the product to the sum of the 
masses, and to the square root of the modulus of resist- 
ance per inch of “closure” after first touching. 

If one mass M be excessively large in proportion to the 
other, the above becomes nearly (V — v) 4/ Em; and if 
this very large mass have zero velocity before the blow, 
the “ force of the blow” is nearly v .f Em. Ofcourse, it 
does not matter whether we take the velocity-difference 
(V — v) or (v— V), as we are measuring a pressure or a 
pair of equal and opposite forces. If the two masses be 

P “ : EM 
equal, this pressure becomes (V — v) / =" 


2 








It must be remembered that no assumption as to the 
elasticity of the colliding bodies is required to arrive at 
these results. Nor do they involve the conservation of 
energy, but only the conservation of momentum; that is, 
neither body delivers or receives momentum to or from 
any except the one other body. 

What occurs after the instant of closest contact is a 
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much more difficult problem to investigate. In the very 
special case of “perfectly elastic’ masses of identical 
material, size and shape, it is often assumed that the series 
of pressures is an exact reversal in time succession of 
those preceding closest contact, so that in the recoil the 
same amount of momentum is transferred as during the 
first stage, and all the translatory kinetic energy destroyed 
in the first stage is restored to the same form of energy. 
This case is dignified by the title of the “case of perfect 
coefficient of restitution.” But in such elastic masses, 
vibration arises from the collision, and the result is that 
all the energy is not all restored as supposed. If the 
masses be so small that the vibration wave runs back- 
wards and forwards through them an exceedingly large 
number of times while the impact contact still lasts, then 
only a small quantity of vibratory energy will be left 
in them, and the text-book solution may be an 
approximation to truth. But the above given solu- 
tion shows that the duration of contact would in this 


case be 7 vs for equal masses; and this time 


becomes longer or shorter just in proportion to the 
longer or shorter time taken by a wave to travel through 
the mass—it depends in precisely the same way upon 
size, density, and elasticity. It appears doubtful, there- 
fore, whether the text-book special case approximates to 
any actually occurring physical case. The introduction 
of a so-called coefficient of restitution makes a calcula- 
tion of final velocities theoretically possible; but there 
is no possible means of estimating this coefficient except 
by observation of these final velocities. 

All that has been written above has reference to what 


is less than in the preceding year, both by train accidents 
—collisions and derailments—and by other causes. This 
may be so, but there is an increase in the number of 
injured as compared with the previous year, and, as com- 
pared with 1903, a slight increase in the number of killed, 
and about 16 per cent. increase in the number of injured, 
and a decided increase of killed and injured when the 
figures for 1902 are considered. Let the most favourable 
construction be placed on these figures by all means, and 
an improvement found in the casualties to employés. 
But no satisfaction whatever can be found in the figures 
relating to casualties to passengers. The number of killed 
has increased year by year, and jumped from 303 in the 
year 1902 to 587 in 1905, an increase of 78 per cent. The 
same with the number of injured, which has increased 
from 6089 in 1902 to 10,040 in 1905, an increase of 65 per 
cent. We gave just now the average risk run by passengers 


| of death or injury, and the number of passenger miles per 


| Passengers killed ... lin every 2,984,832 


has been called “normal central impact,” which pro- | 


duces no tangential force at the contact-surfaces and no 
spinning in the masses. In oblique impact both of these 
effects occur. The energy of translation after impact 
thus becomes less than that before contact by the sum of 
three quantities: (1) the vibratory energy produced, (2) 
the heat and possibly electricity due to external and 
internal friction, and (8) the rotary kinetic energy of the 
spins produced by the collision. These effects will be 
considered in the second part of this article. 








RAILWAY ACCIDENTS IN AMERICA. 


THE Interstate Commerce Commission's report on the 
number of persons killed and injured on American rail- 





passenger killed and injured. The following are similar 
figures for 1895—ten years ago—and, for comparison, we 
repeat the figures for the year ending June 30th, 1904:— 
1895. 1904. 
... linevery 1,622,267 
Passengers injured 1 213,651 ... 1 78,523 
Passengers _ killed 
per passenger mile 1 for every 71,696,743 
Passengers injured 
perpassengermile 1 ,, BSL O77 45.8 - - 55 2,406,236 
How are these melancholy figures to be accounted for ? 
We hear of large sums of money spent year by year 
out of revenue for the betterment of American railroads, 
all of which, we assume, should make for greater safety, 
but which apparently have no such effect. Is it not truly 
terrible, nay, even pathetic, to read that 1 out of every 
120 trainmen is fated to be killed every year, whilst the 
grim fact stares them in the face that those who are 
injured, and are thereby spared from death, are 1 in 
every 9? The contrast between Great Britain and 
America in this, and in many other respects, is remark- 


” ” 


... 1 for every 49,712,502 


‘able—6 passengers killed and 534 injured, with an esti- 


mated number of passenger journeys of nearly 1200 
millions—exclusive of season ticket holders—or 1 killed 
in about every 200 million passengers, and 1 injured in 
every 2,244,472. And yet what a commotion is aroused 
when there is a serious accident in England. Leading 
articles appear in the newspapers, a prominent position 
is given to the news, letters are written to the Press, 
questions are asked in Parliament, &c. Take, for instance, 
the accident at Hall Road last autumn. This was 
certainly a serious accident—although “accident” is a 

















ways during the quarter ending June 30th last also gives misnomer. It was apparent from the first that “ some- 
the total for the official year, which ended on that date. one had blundered;” that either the signalman 
The figures there given are melancholy reading. The or motorman, or both, were to blame, and that 
casualties for the past four years are as follows:— no fault could be found with the equipment 
1905. 1904. 1903. | 1902. 
Killed. | Injured. | Killed. | Injured. | Killed. Injured. | Killed. Injured. 
Passengers - | | 2 € in: Ge oe miei 
In train accidents ... 350 | 6,498 270 | 4,945 164 4,424 167 3,586 
Other causes ... 187 | 3,542 150 | 3,182 157 2,549 136 2,503 
- Total prone apa God ate, pings hee) yee 537 | 10,040 420 8,077 321 6,973 303 6,089 
Employ és— | | 
In train accidents... ... 798 | 7,052 844 | 6,990 895 6,440 697 5,046 
In coupling accidents ... 243 «| «=~ 3,110 278 3,441 253 2,788 143 2,113 
Overhead obstructions, &e.... 92 | 1,185 116 1,210 93 992 104 1,070 
Falling from cars, &e. ... 633 | 9,237 700 9,371 678 8,025 537 6,867 
( )ther causes ... 1495 | «24,842 1429 22,254 1314 20,759 1035 18,615 
1 Grek ee aes 3261 =| 45,426 3367 43,266 3233 39,004 2516 33,711 
Total passengers and employés 3798 | 55,466 3787 51,343 3554 45,977 2819 39,800 











A table is given showing particulars of the collisions | 


and derailments during the last two years. This is as 
follows. The amount in the “loss” column is the esti- 
mated damage to rolling stock and roadway, and includes 
nothing for personal injuries :— 





| But in America no such feelings are stirred up. 


} 


or administration of the line, and yet how public opinion 
was aroused! Of this our own pages bore testimony. 


accidents are treated as every-day events, sometimes 


| deserving of a short satirical editorial note, but the causes 


1904. 
































1905. 
Iw Persons} Persons | ah - Persons| Persons 
Number. | Loss. | ‘killed. | injured. | Nwmber. Loss. | kiNled. | injured. 
Collisions— Dols. | Dols. 
Rear... ... 1,493 | 1,463,012 | 152 | 2,085 | 1,736 | 1,683,020 | 195 | 1,931 
Heaton... ... ... 707 1,451,906 304 2,453 928 1,696,425 280 2,728 
Trains separating ... 972 440,495 11 369 1,024 491,666 25 $12 
Miscellaneous ... 3,052 | 1,493,641 141 2,204 2,748 1,319,807 130 2,012 
Total collisions Eat. ee So) ana, 6,224 | 4,849,054 608 7,111 6,436 5,190,918 630 7,083 
Derailments— i | 
Due to defects of roadway, &e.... 2... 1,007 777,483 50 1,446 866 612,538 33 716 
Due to defects of equipment, &c. ... ...| 2,605 | 2,068,620 40 798 2,297 1,953,392 60 630 
Due to negligence of trainmen, signal-| | 
oe et er Oe eae ae 341 | 272,254 40 418 333 302,592 41 355 
Due to unforeseen obstruction of track, &c.| 332 | 676,001 177 646 336 402,417 132 416 
Due to malicious obstruction of track, &c.} 76 =| 142,761 34 196 110 102,717 19 196 
Due to miscellaneous causes . ...{ 1,010 | 925,533 115 1,334 913 818,503 103 848 
Total derailments ... ... . a 5,371 | 4,862,602 456 4,838 4,855 4,192,158 388 3,161 
Total collisions and derailments ...| 11,595 9,711,656 1064 11,949 11,291 9,383,077 1018 | 10,244 
| 




















The number of passengers carried during the preceding 
year (1904) was 715,419,682. The number of employés on 
American railroads is 1,296,121. In the annual report 
for 1904, which gives more complete figures than those in 
the quarterly returns, the number of passengers killed is 
returned at 441, and those injured at 9111. Of employés 
3632 were killed, and 67,067 were injured. Therefore the 
averages of passengers and employés killed and injured 
is as follows:—One passenger killed for every 1,622,267 
carried, and one injured for every 78,523 carried. For 
each passénger killed 49,712,502 passenger miles were run, 
and 2,406,236 for each passenger injured. Of employés, 
one in every 397 was killed, and one in every 28 injured. 
With regard to trainmen, i.e., enginemen, firemen, con- 
ductors, brakemen, &c., one trainman was killed for every 
120 employed, and one in every nine injured. 

In their report the Commission remark that the number 
of employés killed in the twelve months, while very large, 





and lessons to be learnt, and the remedies to be adopted 
are never followed up, and one would imagine there was 
no such thing as public opinion. With the startling in- 
crease in the number of casualties on American railroads, 
is it not fair to assume that a spirit of indifference pre- 
vails? That may indeed be accepted as a true conclusion. 
The railway men of that country are indifferent and care- 
less, not only of their own lives, but of the lives of others. 
For proof of this strong statement, look at the causes 
given by the railway officials themselves for certain of 
the seventeen principal collisions for the quarter ending 
June 30th last. This is what we read:—“ Engineman 
forgot an order fixing a meeting point, conductor asleep;”’ 
“Engineman had fallen asleep, was under influence of 
intoxicating liquor;” “freight approached crossing at 
uncontrollable speed, and ran into side of passenger 
train;”’ “runaway on steep grade, enginemen failed to 


test air brake at top of grade;” “train despatcher gave 


Such | 


conflicting orders; “engineman misread telegraphic 
meeting order ; engineman, conductor, and fireman had 
neglected to read order aloud as required by rules;” 
“freight train, waiting on side track to be passed by 
four trains, was started out after the passage of the 
third.” (Twenty-six people were killed in this “ acej- 
dent.”) Another confirmation of this recklessness may 
be seen in the fact that in the-State of New York 
alone there were five explosions of locomotive boilers 
in the first three months of the year 1904. What a 
contrast to Great Britain here, too! The Board of 
Trade have reported on only three explosions in 
seven or eight years. The number of derailments 
deserves attention. On reference to our second table it 
will be noticed that there are almost as many derailments 
as collisions, and similarly with the results. Further, 
that whilst there is an improvement in the collision record 
for 1905 over 1904, the figures relating to derailments are 
very much higher. Quite where the personal responsi- 
bility for the causes of derailments comes in is hard to 
say, but we may get sufficient subject for meditation from 
the fact that 20 per cent. of the derailments are alleged to 
be due to defects of roadway, &c., and 50 per cent. to be 
due to defects of equipment. 

An American newspaper a short time ago, when com- 
menting on the fact that the Southern Pacific Railway 
had built an ambulance car (fitted with operating table, 
&e.), drew attention to the large sums paid by American 
railways annually for personal injuries. It appears that 
for the year 1904 the Southern Pacific paid 2,015,000 
dollars, the Southern paid 1,073,000 dollars (enough to 
pay interest on sufficient capital to double track its road) ; 
the Erie 503,000 dollars ; the Atchison, Topeka and Santa 
Fé 433,000 dollars; and the Baltimore and Ohio 342,000 
dollars. These figures of only five American railways 
will show how costly their railway accidents are; and 
yet, apparently, they are helpless—or, here again, are they 
indifferent? It is, however, a relief to hear that some 
companies are improving. The Queen and Crescent line 
had an evil reputation for collisions, and one per day was 
considered the average. The road has now been sig- 
nalled throughout, with most favourable results. The 
Kansas Southern now boasts that, instead of having an 
average of four derailments a day, it now only has one 
every other day! 








YARROW AND COMPANY'S MIGRATION TO 
THE CLYDE. 

Since coming to a decision some time ago that in order to 
carry on their business profitably and with satisfaction to 
themselves and their customers, they would remove their 
establishment to another part of the country, where the cost 
of materials and labour would be lower, and where taxation 
would not be so excessive as they have long found it to be in 
} London, Yarrow and Co., Limited, have examined a large 
number of possible sites for new works, and have been invited 
| to consider the claims of many more in almost every part of 
| the country. It has been evident all through, however, that 
| the choice of the firm would lie between the Tyne district or 
| that of the Clyde, and in the case of the latter the near 
| proximity of the Skelmorlie measured mile—regarded as the 
| very ideal of stretches for speed trials, and often put forward 
as the standard by the Admiralty and other bodics—was a 
determining factor. The Clyde has been chcren, and out of 
two or more likely sites there, the firm has now acquired one 
at Scotstoun, on the north side of the river, a short distance 
above the shipbuilding works and graving dock of John 
Shearer and Sons, and about a mile above Renfrew, on the 
opposite side of the river. The ground acquired is somewhat 
over twelve acres in extent, and on the east side of this as 
much more is available should the firm at any time require 
it. The site is square in shape, and is bounded on the north 
by Dumbarton-road and the Lanarkshire and Dumbarton 
Railway, and has on the south a river frontage of about 785ft., 
and a breadth backwards from the river of 710ft. It is quite 
contiguous to Scotstoun West Station, on the railway named, 
and branch lines are already partially laid towards the site of 
the works. 

Among other advantages of the site is the small amount of 
labour that will be required to make it fit for building vessels. 
It will require no making up. Instead, it will require only a 
little sloping towards the river, which at this particular part 
is already about 500ft. in width and 20ft. in depth at low- 
water, while in the course of time it will be still wider and 
deeper. The present width will be quite sufficient to allow 
the builders to launch torpedo-boat destroyers right across 
the river, and thus economise space better than if their 
building berths had to be made at a more or less acute angle. 
The works will consist of perhaps eight berths, on which small 
vessels may be built; a fitting-out basin to the west, with 
the engine shop and boiler shop to the left and right respec- 
tively of the inner end of the basin. The basin will be large 
enough to accommodate at least two torpedo-boat destroyers 
lying side by side, and it will be peculiar in at least one im- 
portant respect. It will be completely roofed over, and above 
it there will run a cross girder carrying cranes, and capable 
of moving not only the length of the basin, but inland, so as 
to be over a half circular line of rails connecting the engine 
and boiler shops, and also joining the siding from the Lanark- 
shire and Dumbattonshire Railway. By this means heavy 
lifts can be taken from the railway outside or run from one 
shop to the other, and can also be picked up and transferred 
to any part. of the fitting-out basin with the minimum of 
trouble. The firm intend to contmue to devote themselves 
to the building of torpedo-boat destroyers, torpedo boats, 
Yarrow water-tube boilers, and vessels of exceptionally shallow 
draught, while they will also develop the building of small 
vessels propelled by internal combustion engines, a branch of 
industry which they are now beginning. Apart from vessels 
of shallow draught, and other light draught vessels usually 
shipped abroad in pieces, none of the yards on the Clyde, at 
present, produce any of the specialised work undertaken by 
Yarrow and Co. The new yard is therefore regarded as a 
decided acquisition to the Clyde district, as it will add 
still further to the variety of productions for. which the 
Clyde is noted. When in full operation, and especially 
with the boiler-making department fully at work, from a 
thousand to fifteen hundred men will be engaged, a large 
proportion of them specially trained in the works at Poplar. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Last Friday evening the fifty-ninth annual general 
meeting of the Institution of Mechanical Engineers was 
held at Storey’s.Gate. There was an excellent attend- 
ance, presided oyer by the President, Mr. Edward P. 
Martin. The first business of the evening was the read- 
ing of the minutes of the previous meeting, and this was 
followed by the annual report of the Council, from which 
we take the following passages :— 

During the year his Majesty the King has conferred 
honours on the following members of the Institution :— 
Lord Rayleigh, O.M., F.R.S., has been made a’ Privy 
Councillor ; a baronetcy has been conferred upon Mr. 
William B. Avery; a Knight Commandership of the 
Order of the Bath upon Mr. Philip Watts, F'.R.S.; and a 
knighthood upon Professor Alexander B. W. Kennedy, 
LL.D., F.R.S. 

The total ygrtnber on the roll of the Institution at the 
end of 1905 was 4750, consisting of 9 honorary members, 
2427 memberssA748 associate members, 72 associates, 
and 494 graduates, which, as compared with 4477 at the 
end of the previous year, shows a net gain of 278. 
During the past year two former members were re- 
instated, and 477 candidates were elected. As 49 of 
these were formerly graduates, and 4 withdrew after 
election, 426 fresh names were added to the. register. 
The total losses were 153, made up of 52 deceases during 
1904, 67 resignations taking effect on January 1st, 1905, 
and 84 removals. 

The total revenue for the year 1905 was £12,713 10s. 9d., 
inclusive of entrance fees £440 carried direct to capital 
account, while the expenditure was £11,093 8s. 11d., 
leaving a balance of revenue over’ expenditure of 
£1620 1s. 10d. A special fund has been formed, com- 
prising two items of £250 each, received from Sir Edward 
iry and the Metropolitan Water Board respectively, the 
interest on which it is intended to devote to some engi- 
neering purpose connected with the Institution. 

During the past session Professor David 8. Capper’s 
Report of his elaborate experiments at King’s College, 
London, extending over about eight years, was presented 
by the Steam Engine Research Committee, under the 
chairmanship of Mr. William H. Maw, at the March 
meeting. The consideration of any further research by 
this Committee has been postponed pending the comple- 
tion of a report to the Institution from the Steam Jacket 
Research Committee, under the chairmanship of Mr. 
Henry Davey, by Professor T. Hudson Beare, of his 
experiments already carried out at University College, 
London, and at Edinburgh, and of some further experi- 
ments which he is intending to make at the new 
Engineering School of the Edinburgh University. Pro- 
fessor Beare’s experiments were suspended during the 
greater part of the year, owing to pressure of work con- 
nected with building the new laboratories. These have 
now been stb and Professor Beare hopes he will’ 
be able to present a report during 1906. 

* The Alloys Research Committee, consisting of fifteen 
members, under the chairmanship of Sir William H. 
White, has met twice during the year. The research on 
the properties of a series of iron-nickel-manganese- 
carbon alloys at the National Physical Laboratory was 
comepend early in the year, and the Seventh Report of 
the Committee, embodying the results of this research, 
was presented and discussed at the November and 
December meetings of the Institution. The discussion 
has been enriched by several written communications 
from: foreign specialists. A research on the alloys of 
copper and aluminium has now been begun, and in con- 
nection therewith Mr. J. D. Bonner, Dr. R. T. Glazebrook, 
F.R.S., and Mr. Leonard Sumner have been appointed to 
the committee. This new research is intended to form 
the subject of the Eighth Report of the Committee, and 
should be of great value to engineers. 

The Gas Engine Research in connection with the two 
specially constructed large gas engines at the Univer- 
sity of Birmingham is being carried on by Professor 
fF. W. Burstall. The effect of changing the compression, 
other things being constant, is now being investigated. 
Special arrangements have been found necessary for 
dealing with the high compression, and the presenta- 
tion of the next report is therefore not expected during 
1906. It is also intended to investigate the law govern- 
ing the change of gas temperatures at various points 
within the cylinder. Sir Alexander B. W. Kennedy is 
the chairman of this committee. 

_ With the cordial co-operation of the Liége Associa- 
tion of Engineers, the annual summer meeting was held 
in Liége, June 19th-23rd. Six papers were read and 
discussed, the majority of which were contributed by 
Belgian engineers. A local committee, consisting of 
members of the Liége Association of Engineers, arranged 
visits to the Exhibition, to various coal mines and works 
in the neighbourhood, and to other towns in Belgium. 
The attendance at the meeting was 220. The new 
docks at Antwerp were visited on the return journey. It 
is intended to hold the next summer meeting at Car- 
diff. The Graduates held monthly meetings during the 
session 1904-05, and made four visits to works, including 
an excursion to Portsmouth. At the February meeting 
of the Graduates’ Association, Mr. J. T. Nicolson, D.Sc., 
delivered an illustrated lecture on “Results of Force 
Measurements with Cutting Tools, and their Application 
to Lathe Design.” 

, The ‘report having been duly read and adopted, the 
President presented prizes to two of the graduates for 
having, in the Council’s opinion, submitted the two best 
papers that were read ‘before the graduates during the 

ast session. The announcement was then made that 
Mr. Harry Lee Millar—the hon. treasurer—had resigned, 
and that-his successor would be elected at the’ next 





meeting. After the names of the officers for | 


tary—Mr. Martin retains the chair for another year— 


Mr. Churchward—locomotive superintendent of the 
Great Western Railway—read his paper on “‘ Large Loco- 
motive Boilers.” A copy of the paper will be found on 
page 205 of this issue. Before the discussion commenced, 
Mr. Churchward added several interesting remarks. He 
explained that the paper was written many months ago, 
and there were one or two points mentioned in it upon 
which he could have given more information had the 
paper only just been prepared. It had:since occurred to 
him that the value of the horse-power and speed curve— 
given in Fig. 10, page 205—would have been greatly 
enhanced had it been accompanied by a diagram show- 
ing the profile of the line between Paddington and Bristol, 
the composition of the train, and the cut-offs of the engine 
at the various points along the journey. These particu- 
lars will appear in the paper when printed in the Minutes 
of the “ Proceedings.” He had only given one table, but in 
it there were sufficient data for the horse-power of the 
various boilers to be calculated. It would be noticed by re- 
ferring to this table that the ratio of grate area to heating 
surface varied greatly in the different locomotive boilers. 
He had during the past few days received an admirable 
report on “ Locomotive Tests and Exhibits of the Penn- 
sylvania Railroad System at the Louisiana Exposition,” a 
book which gave a large amount of information on the 
subject, and much interesting and instructive data. 
From this book he read four conclusions that had been 
arrived at, and which he considered to be of much im- 
portance. These were :—(1) That, contrary to a common 
assumption, the results show that, when forced to a maxi- 
mum power, the large boilers delivered as much steam 
per unit area of heating surface as the small boilers. 
(2) At the maximum powera majority of the boilers 
tested delivered 12 or more pounds of steam per square 
foot of heating surface per hour ; two delivered more than 
14lb.; and one, the second in point of size, delivered 
16°3lb. (3) The two boilers holding the first and second 
place with respect to weight of steam delivered per 
square foot of heating surface are those of passenger 
locomotives. (4) The quality of steam delivered by the 
boilers of locomotives under constant conditions of opera- 
tion is high, varying somewhat with different locomotives 
and with changes in the amount of power developed 
between the limits of 98°3 per cent. and 99 per cent. 

The usual vote of thanks having been very heartily 


passed, the discussion was opened. The first speaker was | 


Mr. George Hughes—chief mechanical engineer to the 
Lancashire and Yorkshire Railway Company-—who re- 
marked that Mr. Churchward had commenced his paper 
with an indisputable axiom, to the effect that ‘the 
modern locomotive questien is principally a question of 
boiler.” The same remarks applied to the maintenance 
of locomotives, which consisted in the main of the 
upkeep of the boiler. He thoroughly agreed with another 
axiom given by Mr. Churchward, to the effect that “the 
locomotive depends upon its fire.” When asked, some 
short time ago, what valve gear he would use, and what 
design of boiler he would recommend to supply steam to 
an engine having 16in. cylinders, he had replied that he 
would so design the boiler that it would be capable of 
generating sufficient steam: for an engine with 18in. 
cylinders. He expressed the opinion that the high pres- 


sures now in common use increase the detrimental effect, 


of certain ingredients of the feed water. Some short 
time ago he was alarmed at the increased pitting that 
took place in certain boilers—which was, in fact, so 
serious that boilers which had only been in service for a 
very short time had to be condemned. To prevent this 
he had lined some boilers with lead. The boiler plates 
were made of the best Low Moor iron, and the stays of 
copper. The boilers had, however, only been in use for 
a short time 
the gauge glasses were clouded by a white deposit, 
which on being analysed was found to be lead 
carbonate. He explained that the old Dutch method 
of producing lead carbonate was to expose lead to car- 
bonic acid, and he thought that nascent carbonic acid 
had been given off in the boiler, and attacked the lead. 
He then dwelt for a short time on the history of the 
Lancashire and Yorkshire Railway Company’s experience 
with large boilers. This commenced in 1899, when Mr. 
Aspinal constructed the first of the ten-wheel passenger 
engines known as the “442” type. Subsequently the eight- 
wheeled coupled coal engines, with cylinders 20in. by 
26in., were constructed. Twenty-one engines were then 
built which had practically the same heating surface as 
the “442” class. However, in these engines corrugated 
flues were adopted. They were 4ft. 9in. inside diameter, 
and 5ft. lin. outside diameter, with 26ft. of grate area.’ Ex- 
periments had to be carried out with these flues, as there 
was little practical data to go upon. Some of the boilers 
fitted with them had longitudinal stays, some had stays 
from the back-end gusset to the forward end of the boiler, 
and two of the engines had copper tube plates. He had 
paid much attention to the question of tube leakage 
during the past three years, and had observed that it 
appeared to be confined to engines whose boilers were 
supplied with steel tube plates, whereas those fitted with 
copper tube plates did not leak. Dealing with the cost 
of the corrugated flue, it was said to be less than the 
rectangular copper flue, but. the coal bill was slightly 
increased. Probably the corrugated boxes would eventu- 
ally prove to be the more economical, but there would be 
little difference between the two. It was anticipated 
that there would be sagging, anda 200-ton jack had 
been made in order to push the crown back should this 
happen. But it had been found that the deflection 
did not exceed 0°97in., and the minimum was as small 
as 0:06in. ’ 

Dealing with storage water heating, Mr. Hughes re- 
marked that the Halpin system had- been tried by the 
Lancashire and Yorkshire Railway Company, and taking 


when his assistants complained that | 











referred to in Mr. Churchward’s remarks on the re- 
port of the Louisiana Exhibition, two were fitted with 
copper fire-boxes. He further stated that the compound 
locomotives were more efficient at low speeds than 
when running quickly. To produce a good and reliable 
engine, he would not have’ compounding, superheat- 
ing, piston valves, or sight-feed lubricators. © Mr. 
Churchward had made some pertinent remarks regarding 
superheating, and he—Mr. Hughes—thought that there 
was infinitely more in this than there was in compound- 
ing, although there was still a considerable drawback to 
its adoption, namely, piston valves. 

Mr. James Stirling was the next speaker. He thought 
that engineers were going too far with boilers, and was 
of opinion that boilers now generated more steam than 
they required. - He noticed that Mr. Churchward fouched 
upon the question of the feed; he—Mr. Stirling—had 
tried numerous systems. He had delivered the water 
at the smoke-bcx end, sending it straight back towards 
the fire-box. He had then delivered it over the fire-box, 
but this method was found to clog up the tubes near the 
tube plate. He had also delivered it in at the side of the 
boiler, but in this case allithe stays began to leak imme- 
diately ; but, after these experiments, he returned to the 
old method -of supplying the feed in the bottom of 
the boiler, which he eventually retained. In all the 
methods he had found that directly the water reached 
the heat the impurities began to precipitate. He was 
pleased that Mr. Churchward had discovered that dry 
steam could be got from a boiler without the use of 
a dome. 

Mr. C. E. Cardew congratulated the author on his 
paper, and asked for further information on one or two 
points that had been touched upon. For instance, it was 
stated that the poorer coals, in large quantities, could be 
burnt with much greater facility and economy in wide fire- 
boxes. He quoted a case in which that certainly was 
not so. The fuel used consisted of a kind of mixture of 
brown coal and lignite, and was of extremely bad quality. 
It was only natural that this fuel should require a 
special fire-box, and an American firm, which had built 
many engines for the Japanese railways which were to 
use fuel somewhat similar te this, were asked to supply 
designs of a similar type to those made for Japan. A 
quarter of a ton of fuel was sent to the firm for trial 
purposes, the sample consisting of one-eighth of a ton of 
the very best, and one-eighth ton of the worst coal, well 
mixed, so as to give an average sample. The boilers were 
fitted with very wide fire-koxes, but they entirely failed 
to burn this class of coal. This was probably due to a 
defective draught, as the engine would not steam prc- 
perly. Further experiments were then made with the 
best coal, but still it was found that the old narrow fire. 
box did just as well as the new box. Tests were then 
carried out with Bengal coal, the quality of which was 
said to be equal to that obtained in the North of England. 
With this coal the wide grate showed a remarkable 
efficiency. It steamed better than the narrow fire-box, 
and gave the best results in the series of trials that 
were carried out. The author also talked about leaking 
tubes in boilers, but gave no remedy. Mr. Cardew asked 
him to give details of any method he had adopted in his 
own case for preventing leakage. Referring to Mr. 
Hughes’ statement that steel tube plates leaked, whilst 
copper plates were satisfactory, he said that he would not 
say that the former do leak more than the latter, but he 
had found that a combination of steel plates and brass 
tubes gave trouble, whereas brass tubes and copper plates 
were quite satisfactory. He was pleased to hear Mr. 
Churchward’s remarks about Taylor iron stays. The 
reason for their non-use he attributed to the difficulty of 
fitting them into the copper plates. With regard to the 
remarks about Yorkshire iron getting brittle, he had not 
much to say, but stated that the fact had been known 
for some years. When recently in Canada, he had seen 
men breaking the stays exactly as described by Mr. 
Churchward. On inquiry, he learnt that the boilers had 
been in use for about twelve years. When the stays 
were tested in the ordinary way for strength and ductility 
they were found to give similar results to those obtained 
when they were first put into the boiler. The question 
of grooving that had been raised by Mr. Hughes 
was then briefly referred to by Mr. Cardew, who 
remarked that ‘grooving’ was the same to-day in 
India as it was thirty years ago. He, like Mr. Hughes, 
had also lined his boilers to prevent “ pitting,” but had 
not used sheet Jead. His method was to line the bottom 
of the boiler with red lead putty, and over this to place 
a thin sheet of Russian iron, held in position by studs. 
A trial of this arrangement proved very satisfactory. It 
extended over a period of two years, and when the boiler 
was examined it was found that the red lead was quite 
intact, and the iron in perfect condition. _ The materials 
were easily applied, and there was no danger. The boiler 
pressure was 140 lb. per square inch. He asked Mr. 
Hughes to say in what respects his corrugated flues 
differed from thase of Cornelius Vanderbilt, which had 
now been in use for some years in the United States. 

The next speaker, Mr. King, of the Great Western 
Railway Company, said that the use of high pressures 
starting from 150 lb., and gradually rising to 225 lb. per 
square inch, had not produced that difficulty some people 
expected to experience. They had expected that the 
trouble would increase in arithmetical progression, but 
this had not been the case. In fact, there had been very 
little extra trouble experienced, due, to a great extent, to 
constant and unremitting care of all those.who had to 
deal with the problem. Regarding stay leakage, he did 
not think that it was a question between “two kinds of 
metals. It was a question of obtaining a metal that 
would resist the scoring action’on the heads of the stays, 
and for this nothing had been found so suitable as copper. 


one engine with another; and not picking out any par- | He pointed out that the Great Western boilers were free 

ticularly good or bad cases, it was found that a saving of | from ferrules, and that-contrary to the: usual practice, 

' ‘ ¢ about 4 per cent. was obtained. ‘Taking an individual| the expanders. were -used- with. the big.:ends inside, 
€ ensuing year had been announced by the secre-| case, the saving was as much as 12 per cent.; but this | instead of outside, as is the general practices: 


was exceptional. He pointed out that of the locomotives 





The discussion was then -adjournedtu. »' 
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NEW STEAM VALVES. 


A sertes of high-pressure steam valves have lately been | 
introduced by The Cruse Contrcllable Superheater Co., of ' 
Some typical examples of 
possess the undoubted 
merit of being constructed of homogeneous mild steel, thus 


5, Biackfriars-street, Manchester. 
these are illustrated above. They 
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The scheme put forward by the Aire and Calder Company 


| than twenty-one counsel were retained by the various parties | proposed giving Hull 14 representatives, Grimsby 5, Goole 8, 


appearing. 


| Nottingham to have representatives on the Conservancy ; | 


| the claim of Grimsby for further representation ; the desira- | 


| bility of amalgamating the Conservancy Board, the Hull 


and the inland towns and coalowners 7; the object: of 


The principal matters that occupied the attention of the | adding the inland towns and coalowners being to counter- 
Commission were the claims of Leeds, Bradford, York, and | balance the preponderance of the lower river interests. 


A great deal of evidence was given as to the condition of 


| the river between Hull and Trent Falls, and the difficulty of 


the navigation over this reach, and complaint was made that 


— ——. pare actor rege baa Trinity House, and the Humber Pilotage Commissioners | while under the Act of last session a large sum was to be 
arising in cast metals from repeated expansion and contraction, | te ome body, and transferring certain duties now carried | spent in dredging and improving the lower Humber, no pro- 
The bodies and covers of the valves are constructed of rolled | out by the Corporation of Hull to this body; the extension | vision was made for rendering the navigation better up to 
mild steel plates with welded on flanges; the discs and of the Conservancy powers and duties up the river Trent | Goole. : 7 ca) 
seatings are of nickel alloy, the glands and nuts of gun- | to Gainsborough ; and whether the present means of | The advantages of doing away with the present system of 
. obtaining the income necessary for carrying out the duties | raising the income of the Conservancy by contributions from 


— |; of the Conservancy and for river improvements—which is | the dock companies and towns on the river, and substituting 


One of the valves illustrated can be used in a horizontal. 
vertical, or inclined steam range, and, owing to the fact that 
the valve mechanism is placed at one side of the range, and 


to the corrugated construction of the body and diaphragm, | 
difficulties due to the expansion of the steam range and | 
; all hands that these were performed in a satisfactory | interested in the river was substituted. This was afterwards 


| manner, and that the only reason for taking this work from é As 
| them was the doing away with conflicting jurisdictions and | session the amount of contributions was still further in- 


of the valve itself are obviated. 

As well as valves, a series of junction pieces, tees, bends, 
&c., have been constructed on the same principle, namely, 
the employment of mild steel throughout. Reference to the 
drawings will show that in all cases the valves are so con- 

ying with it the 
working parts, at once gives free access to the seatings. 


sary, the seating being now placed in position, and swelled 
out to grip the steel diaphragm. 








HUMBER CONSERVANCY.. 


j 


| effecting economy by consolidation. ; 

| _In addition to buoying and beaconing the river the Trinity 
House has the management of large charitable funds, the 

It should be remarked that the removable seatings shown | income appropriated to this purpose amounting to £15,000; 


have, i g S 7 ay ; : 
ave, in the latest types of valve, been abandoned as unneces | and from invested property £6000. The surplus income 


| now obtained by fixed contributions from the owners of the | a tax on the shipping, as on the Thames and other rivers, 


| docks and others interested.in the river—should be super- 
seded, and a general tax on shipping substituted. 


House of buoying and lighting the river, it was admitted on 


the income] from dues for river purposes being £12,000, 


| appears to have amounted to nearly £1000 a year; but in 
| accordance with’ the Act of last session the contribution 
| from the Trinity House to the Conservancy is increased from 
| £1300 to £3000 a year. aS ats; 

| Schemes for the constitution of the proposed new body to 
| replace the Conservancy were put forward for the.considera- 


| was also considered. 


| 





| £799,315. 


It appears from the evidence that this 
was the original proposal when the Conservancy was consti- 


With reference to the duties performed by the Hull Trinity | tuted about 50 years ago, but owing to the opposition of the 


shipowners a voluntary contribution from the © parties 
increased and made compulsory, and by the Act of last 


creased. 








Tue report of the Great Central Railway for the last 
half-year states that the gross revenue amounts to £2,018,393, an 
increase of £147,984. orking expenses have been £1,335,625, 
or at the rate of 66-17 per cent. on the gross revenue, an increase 
of £87,965. The net earnings, including profit from the joint 
lines and £7027 brought forward from the previous half-year were 
After providing for debenture and other ‘interest 
charges, this will suffice to pay £3 10s. per cent. upon the five per 


AN inquiry, which has extended over ten days, has recently | tion of the Commissioners by both the Hull Corporation and 
been held at the Westminster Palace Hotel bythe Commis-'| the Aire and Calder Navigation Company, The Hull scheme 
sioners appointed by the Board of frade in compliance with | proposed that, including dock companies and payers of dues, | 
the provisions of an Act obtained last session! « Hull should have sixteen representatives, Grimsby six, 

The chairman of this Commission is Sir Kenélm Digby, and | Goole five—thus giving Hull the preponderating influence in 
the other members, Sir.Colin Scott Moncrieff and Mr. | the management of the river. aes 


cent. convertible preference stock, 1881—making, with the £1 10s. 
-~ cent, already paid thereon, the full interest of £5 p¢r cent. 
‘or the year—and £3 2s, 6d. per cent. for the whole year upon the 
four per cent. preference stock, 1889, leaving a balance of £7044 
to be carried forward. Compared with the corresponding period 
of 1904, the traffic receipts have shown satisfactory progress. 
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ROYAL COMMISSION ON TRADE DISPUTES. 


; Commission inted as long ago as June, 
te into ends "Mepaten and trade combina- 
tions only managed to complete their labours on the 15th 
of last month, and, owing to the dissolution of Parlia- 
ment, their xeport was not presented to the members 
til] Tuesday last. The actual terms of the reference were 
that the Commission should inquire “into the subject of 
trade disputes and trade combinations and as to the law 
afiecting them, and to report on the Jaw applicable to the 
caine and the effect of any modifications thereof.” When 
the Commission was appointed, the chairman was the 
Right Honourable Andrew Graham Murray, I.C., who 
afterwards became Lord Dunedin of Stenton. _ The other 
members of the Commission were the Right Hon. 
Arthur Cohen, K.C,, Mr. Sidney Webb, Sir Godfrey 
Lushington, G.C.M.G., K.C.B., and Sir William T. 
Lewis, Bart. The Commissioners were not unanimous, 
eth two last-mentioned members signing separate reports 
setting out the points on which they were in disagree- 
ment with the other members. To these we shall refer 
later on. . 

The Commissioners came to the conclusion that an 
inquiry regarding the law relating to Trusts did not come 
within their reference, as they were not concerned with 
the general policy of the law sanctioning trade unions as 
institutions. 

At the beginning of the inquiry, it was decided to call 
evidence with regard to decisions of the Courts which, it 
was alleged, had created hardships. Accordingly 317 
representatives of employers and employed were invited 
to come forward. Only sixty-five actually signified 
willingness to give evidence. It is noteworthy that the 
trades unions refused to appear. - On this action the 
following remarks are made by the Commissioners :— 

“The reason for this attitude was due to the following fact : 
Shortly after the announcement of our appointment the matter | 
was discussed by the Parliamentary Committee of the Trade Union 
Congress, and aresolution was framed that no member of a union 
should give evidence before us. This resolution was discussed and 
adopted by the General Congress of Trade Unions, which met 
in the month of September.” 

It is pointed out, however, that the points taken excep- 
tion to by the trade unions were well known to the Com- 
missioners, who say that no trade union witness, had he 
come before them, could have added greatly to the case 
in his favour, which, from other sources, they already | 
had before them. But, they continue :— 

“While this is so with regard to proposed legislation, the case | 
is somewhat otherwise as regards the practices prevalent in the 
practical conduct of strikes, and the effect of the present or pro- 
posed state of the law on those practices. On this branch of the | 
subject we do regret the absence of trade union witnesses. But | 
as that absence was self-imposed we came clearly to the conelusion 
that we should not be right on that account to reject the testimony 
of those who were willing to come. We therefore decided that it 
was incumbent on us to hear at least a selection of those witnesses | 
who had expressed their willingness to attend.” 

In the report signed by the majority the whole subject | 
is divided into three divisions :—(1) The liability of trade 
union funds to be taken in execution for the wrongful | 
acts of the agents of the union. (2) The statute law | 
relating to picketing and other incidents of strikes. | 
(3) The law of conspiracy as affecting trade unions. 

The trade unions practically ask for a change of law 
in the case of each of these, and allege that the law has 
been made to differ from what it was in the past by | 
reason of the decisions of the House of Lords in the | 
Taff Vale case; and in Quinn v. Leathem; and of the | 
Court of Appeal in Lyons v. Wilkins. 

On the subject of the Taff Vale case, the whole of the 
Comnnissioners are at one, so that by quoting the main | 
report we arrive at the findings of the whole Commission. | 
The proceedings in the case are summarised as follows :— 


In the case of the Taff Vale Railway Company, the Amalgamated 
Society of Railway Servants, being a trade union registered under 
the Trade Union Act, 1871, and its officers were sued by the Taff 
Vale Railway Company in tort for having conspired to induce the 
workmen of their company to break their contracts, and also for | 
having conspired to interfere with the traffic of the company by | 
picketing and other unlawful means. Mr. Justice Farwell having | 
granted an interim injunction against all the defendants, the 
defendant trade union appealed on the legal question whether a 
registered trade union was liable to be sued in tort. The Court of 
Appeal reversed the decision of the judge, but ultimately the 
House of Lords restored it, holding that « registered trade union 
could be sued in tort by the name in which it was registered under | 
the Act. The grounds for the judgment were that a registered | 
trade union having been invested with the statutory powers of the 
Act of 1871, it must be legally inferred that it was the intention of | 
Parliament that such trade union should be liable to be sued in its | 
registered name. A strong opinion was also expressed by Lord | 
Macnaghten and Lord Lindley that, apart from the Trade Union 
Act, any trade union, whether registered or not registered, could | 
under the general rules of legal procedure be sued in tort by means 
of a representative suit 
been selected by the plaintiff to represent all the defendants. The | 
case then went for trial, and verdict was found for the plaintiffs. | 
'he damages were assessed (or fixed by agreement) at £23,000, 
which sum has since been paid out of the union funds. 





‘.¢., a suit in which a few members have | 


The Commissioners report that they are satisfied that 
the law laid down by the House of Lords involved no new 
principle, and was not inconsistent with the legislation of 
1871, but allusion is made to the protests to it put forward 
by the trade unions, as being a decision which made a 
new law against trade unions, and which nullified the | 
settlement of their status as set out in the Acts of 1871. 
rhe report points out that the funds of trade unions have 
all along, through their members, been subject to the 
general law of liability. Owing to the difficulty of ascer- 
taining the names of all the members of a union, and of 
making them all defendants, and to other causes, trade 
unions did not, in practice, appear either as plaintiffs or 
defendants in law cases, and this led to a popular belief 
tnat trade unionists, as such, were only subject to the 
criminal law. 

_The report then goes on to comment on the Trade 
Union Aet of 1871, in the following terms :— 

The broad effect of this part of the Act is that trade unions 

ceased to be any longer unlawful societies by reavoa of their pur- 





| liability of trade unions to be sued either in tort or con- 


| after prolonged struggle and parliamentary agitation, conceded in 


| able from every point of view. 


| 1871 was mistaken, and then goes on to deal with the 


| mere misconception resting on no other foundation than long 


| nevertheless under the Act of 1871 registered trade unions would 


; to apply the funds they possess to do wrong to others, and by that 


|the whole union may be rendered liable by the un- 
| authorised act of some branch agent. 


| easier by statute. 
| sider that separated funds should.‘be confined to sick, 


| considers that “ out of work ” funds should be placed in 


poses being in restraint of trade, and therefore ceased to be under 
any disability on t of unlawful to sue for the protection 
of their funds ; at the same time, the Aet did not enable any Court 
directly to enforce agreements between a trade union and its 
members, or between one trade union and another. The Act said 
nothing about actions of tort ; but one of the results of the statute 
legalising trade unions was to enable them to sue others in tort. 
As to the liability to be sued in tort, this, as has been shown, did 
not depend on the legality of the trade union ; and if the general 
legal procedure permitted, or should come to permit, a trade 
union to be sued in tort, there was certainly nothing in the Trade 
Union Act to prevent it. 

The report then deals with the case of Temperton v 

Russell. which was heard in 1893. In this the officials of 
three trade unions were made defendants to represent all the 
members. The Court of Appeal held that General Order 
No. 16 of the Supreme Court Rule IX. was not applicable 
to the case of a trade union. This rule, which was issued in 
| 1883, provided that where there are numerous parties 
| having the same interest in one cause or matter, one or 
|more such persons may sue or be sued or may be 
| authorised by a court or judge to defend in such cause or 
| matter, on behalf or for the benefit of all persons interested. 
The reason given for the decision just referred to was 
that the words of the order “numerous parties having 
the same interest in one cause of matter” could only be 
satisfied by parties who had, or claimed to have, a bene- 
ficial proprietary right which they were asserting or defend- 
| ing, and this was not so in the case of a trade union. To 
| quote the report :-— 
This decision proceeded, it is obvious, on general grounds which 
| had nothing to do with the question whether trade unions ought 
| to be exempt from actions in tort. It was a decision of a very 
high, though not the highest, legal authority that trade unions 
could not be so sued, and it was naturally inferred that if they 
| could not be so sued they could not be sued at all ; at that time it 
had not been suggested that under the Act of 1871 a registered 
trade union could be sued in its registered name. 

The Royal Commission on Labour, the report of which 
was issued in 1894, assumed that a trade union could not 
be effectually sued in tort. Four of the members of that 
Commission reporting generally on the subject of the 











tract said :— 
The present freedom of trade unions from any interference by 
the Courts of Law—anomalous as it may appear to lawyers—was, 


1871, and finally became law in 1876. Any attempt to revoke this 
hardly won charter of trade union freedom, or in any way to 
tamper with the voluntary character of their associations, would, 
ip our opinion, provoke the most embittered resistance from the 
whole body of trade unionists, and would, we think, be undesir- 


The present report points out that the assumption 
that this exemption was brought about by the Act of 


overruling of Temperton v. Russell by the House of Lords 
in 1901, in the case of the Duke of Bedford v. Ellis, which 
set out that General Order 16, Rule [X., was universal in 
its application. In summing up their conclusions on the 
Taff Vale case, the Commissioners say :— 

In short, it turns out that the notion of a trade union having 
been intended to be specially exempted from actions of tort is a 


practical immunity, which was simply the result of defects in 
general legal procedure that have now been remedied on general 
considerations of equity quite irrespective of trade unions and trade 
union law. And the Taff Vale case shows that, even if the rules 
of general legal procedure were not available in case of trade unions, 
be liable to be sued in tort. a There is no rule of law so 
elementary, so universal, or so indispensable as the rule that a 
wrong doer should be made to redress his wrong. If trade unions 
were exempt from this liability they would be the only exception, 
and it would then be right that that exception should be removed. 
That vast and powerful institutions should be permanently licensed 


wrong inflict upon them damage, perhaps to the amount of many 
thousand pounds, and yet not be liable to make redress out of 
those funds would be a state of things opposed to the very idea 
of law and order and justice. On what grounds can such a claim 
be supported! Trade unions, which originally were looked upon 
as illegal combinations, have made out their claim to enfranchise- 
mentand existence ° When trade unions come in contact 
by reason of their own actions with outsiders, and ex hypothesi, 
wrong those outsiders, there can no more reason that they 
should be beyond the reach of the law than any other individual, 
partnership, or institution. 

‘The report goes on to show that since the Taff Vale 
decision trade unions have been much more careful in 
seeking not to infringe the law, that strikes have been 
less frequent, that there have been less violence and 
intimidation in the conduct of trade disputes, and that the 
disputes themselves have been easier to settle. 

Regarding the Law of Agency, the majority report 
admits that trade unions are in a somewhat peculiar 
position with respect to their branches, which are some- 
times in a semi-independent position, and that it is not 
unnaturally looked upon as a hardship that the funds of 


It is therefore 
recommended that means shall be furnished whereby the 
central authorities may protect themselves against 
unauthorised and immediately disavowed actions of 
branch agents. 





The majority of the Commissioners report that, in 
their opinion, the separation of funds should be made | 
The chairman and Mr. (Cohen con- 


Mr. Webb 


accident, and superannuation purposes. 
the same position. Sir Godfrey Lushington does not | 
agree that provident funds should be exempt from 
liability, and Sir William Lewis agrees with him on this 
point, both being thus opposed to the majority. 

In discussing picketing the majority of the Commis- | 
sioners come to the conclusion that— 

It must be remembered that if picketing amounts to a nuisance 
it can be restrained by injunction, and that a trade union which | 
authorises the nuisance can be made liable in a civil action. | 
Moreover, the consideration that the right to strike, which, when 
not accompanied by breach of contract, tort, or crime, is legal, } 
and, indeed, is conceded by nearly all employers to be within the | 
rights of workmen, carries with it, in our judgment, as a corollary | 
the right to persuade others to do the same. We therefore think | 








that this right could be safeguarded, and at the same time the 
sh age action of picketing struck at if the watching-besetting 
clause with its previso were struck out, and instead thereof another 
sub-section—which would also supersede Sub-section 1—inserted 
‘acts in such a manner as to cause a reasonable apprehension in 
the mind of any person that violence will be used to him or his 
wife or family or damage be done to his property.” 

Sir Godfrey Lushington is strongly opposed to the 
proposal of the majority. He says— 

I am of opinion that picketing is an abuse for which a remedy is 
urgently required, and that the personal freedom of workmen 
needs not less protection than hitherto, but more. I, therefore, 
recommend that the existing prohibition of watching and besetting 
be retained, and that the proviso permitting it for the sole purpose 
of giving and receiving information be repealed. 

In this Sir William agrees, and adds on his own 
behalf :— 


I am at a loss to understand how my colleagues, who, in, the 
majority report which they have signed,.have given their opinion 
as to what ‘‘ watching and. besetting” is in practice, could have 
brought. themselves to make a recommendation which removes 
‘* watching and besetting ” from the list of criminal offences, and 
ipso facto legalises it. 

Discussing the law of conspiracy as it regards trade 
unions, the main report says that there can be no doubt 
as to the evils which the Act of 1875 sought to rectify. 
It was considered that the common law relating to 
criminal conspiracies was in many respects vague and 
uncertain, and that workmen were justified in demanding 
that the law as to their liability in connection with 
strikes and disputes should be made clear, precise, and 
definite. The majority of the Commissioners consider 
that a clause in the following terms would meet the case 
at the present time. 

That an agreement or combination by two or more persons to do 
or procure to be done any act in contemplation or furtherance of 
a trade dispute shall not be the ground of a civil action unless the 
agreement or combination is indictable as a conspiracy notwith- 
standing the terms of the Conspiracy and Protection of Property. 
Act, 1875. : 

Sir Godfrey Lushington concurs with the recommenda- 
tion of the majority, but Sir William Lewis, in his report, 
strongly dissents from the proposal to alter the Law of 
Conspiracy as affecting trade unions. 

Concerning the incorporation of trade unions, the 
majority of the Commissioners consider that :— 

Facultative powers might be given to trade unions either. (a) to 
become incorporated subject to proper conditions, or (4) to-exclude 
the operation of Section 4 of the Trade Union Act, 1871, or of 
some one or more of its sub-sections, so as to allow trade unions to 
enter into enforceable agreements with other persons and with 
their own members. 

Sir Godfrey Lushington dissents, and so does Sir William 
Lewis, and the reasons for their doing so are set out at 
length in the Report. 

A summary of the whole of the recommendations of 
the majority of the Commissioners is given below :— 

That an Act should be passed for the following objects :— 

(1) To declare trade unions legal associations. 

(2) To declare strikes from whatever motive or for whatever 
purposes—including sympathetic or secondary strikes—apart from 
crime or breach of contract, legal, and to make the Act of 1875 to 
extend to sympathetic or secondary strikes. 

(3) To declare that to persuade to strike—i.e., to desist from 
working, apart from procuring breach of contract, is not illegal. 

(4) To declare that an individual shall not be liable for doing 
any act not in itself an actionable tort only on the ground that it 
is an interference with another person’s trade, business, or 
employment. 7 

(5) To provide for the facultative separation of the proper 
benefit funds of trade unions, such separation if effected to carry 
immunity from these funds being taken in execution. ; 

(6) To provide means whereby the central authorities of a union 
may protect themselves against the unauthorised and immediately 
disavowed acts of branch agents. . 

(7) To provide that facultative powers be given to trade unions 
either (a) to become incorporated subject to proper conditions or 
(4) to exclude the operation of Section 4 of the Trade Union Act, 
1871, or of some one or more of its sub-sections, so as to allow 
trade unions to enter into enforceable agreements with other 
persons and with their own members. 

(8) To alter the 7th section of the Conspiracy and Protection of 
Property Act, 1875, by repealing Sub-section 4 and the proviso, and 
in lieu thereof enacting as a new sub-section (which would also 
supersede Sub-section 1) :—‘‘ Acts in such a manner as to cause a 
reasonable apprehension in the mind of any person that violence 
will be used to him or his family, or damage be done to his 
property.” : 

(9) To enact to the effect that an agreement or combination by 
two or more persons to do or procure to be done any act in con- 
templation or furtherance of a trade dispute shall not be the 
ground of a civil action, unless the agreement or combination is 
indictable as a conspiracy notwithstanding the terms of the 
Conspiracy and Protection of Property Act, 1875. 

It should be stated that Sir Godfrey Lushington dis- 
sents from recommendations 1, 5, 6, 7 and 8.. He agrees 
with 2, 4 and 9, and agrees with 3, but wishes to extend 
its scope. Sir W. T. Lewis dissents from al] recom- 
mendations with the exception of part of 7. He agrees, 
however, to the references to the Taff Vale decision in 
the body of the Report. 











OBITUARY. 


THE déath is announced of Mr. Charles H. Oakes, senior partner 
in the extensive iron and coal firm of Messrs. James’ Oakes and Co., 
Riddings. Mr. Oakes at one times took a very active part in the 
management of the collieries, for the conduct of which, in his 
younger days, he was chiefly responsible. His death, at the age 
of eighty years, took place at his house, Holly Hurst, Riddings, on 
Tuesday last. 


Inspector of Machinery William Thomas Henry Bills, R.N., 
retired, died on Sunday at St. Margarets, Richmond-road, South: 
sea, aged 58 years. He served in the Inflexible at the bombardmer t 
of Alexandria in 1882, and during the Egyptian campaign, for 
his services in which he was promoted to the rank of chief 
engineer. 





Mr. Benjamin Birks, of Harrison-road, Hillsborough, Sheffield. 
died on Tuesday, aged 50 years. Mr. Birks, who had been serious'y 
ill for some time, was well-known in the steel trade. Beginninz 
life as a tilter at the age of ten, he served his apprenticeship ct 
the Globe Steel Works,. subsequently going to the Toledo Steel 
Works of Jno. Hy. Andrew and Co.,. Limited. There te 
had the management of the tilting for close upon thirty year. 
In 1885, the Cutlers’ Company held an industrial exhibition, 
which Mr. Birks obtained the first prize and a gold medal. fet 
excellence of workmanship in his craft. See. -. 
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Fig. 1—ENGI-VORDERDORF STATION 





Fig. 2—ELM_< STATION 














Fig. 4—THE 











Fig. 5—-NEW BRUMMBACH BRIDGE 


THE SERNFTHAL RAILWAY. 


Tue Sernfthal is an Alpine valley, famous for its beau- 
tiful scenery, but up till recently it was not connected by 
rail with the outside world. In fact, for a far longer time 


than most Alpine valleys the Sernfthal had been limited | 
The | 
| turned towards the valley, so as to allow of snow ploughs, 


to a narrow, rather impracticable mountain path. 
first road was constructed along it about 1825, in accord- 


ance with the plans of a Swiss engineer, which was | 


replaced in 1848-1855 by a more satisfactory road, along 


which the mountain railway to be described in the follow- | 


ing article has now- been installed. The contract for 
the railway plant was granted to the Maschinenfabrik 
Oerlikon. 
service was commenced on August 7th, 1905. 


The line, which is metre gauge, mainly follows the. road | 


above referred to,.and its gradients are shown in Fig. 7. 


It is nearly 14 kiloms. long, and its numerous windings | ; ( : 
| ably improved the road, replacing as they did old wooden 


(including curves of 12—20 m. radius) necessitated rather 


extensive alterations in its construction, the minimum | 


radius of curvature of the railway being fixed at 50m. 


The -work was begun in March, 1904, and | 


to be provided so that the railway might be in operation 
in winter, and have as solid a road-bed as possible. The 
existing sustaining walls had to be thoroughly examined, 
and were replaced. by new constructions wherever any 


| defects were detected. Owing tothe numerous and heavy 


snowfalls the upper section of the railway is exposed to 
in winter, the track was installed on the side of the road 


&c., being used to open up the road. 

In all it was found that eleven bridges had to be recon- 
structed for the railway. The following bridges were 
built:—Two iron bridges, to be used exclusively for the 
railway, with 10—12 m. spans; one girder bridge, both for 


the railway and road, with a 9m. span; seven rolled | 
| girder bridges, for both the railway and road, with 4 to 


5°5m.spans; and one stone and concrete bridge, for both 
the railway and road, with a 19m. span. This is shown 
in Fig. 5. The construction of these bridges consider- 


bridges. 
Cross sections of the rails used are shown in Fig 8. 


The road had accordingly to be widened, while means had | Channel rails, weighing 32 kilos. per metre, were used in 


Fig. 6—ELM VILLAGE AND STATION 


the villages and in road crossings, while Vignoles rails, of 
25 kilos. per metre, and 12 metres in length, were used on 
the open road. -Wrought iron sleepers, 1°61. in length, 
were used throughout. 

In constructing the rolliny stock the special require- 
ments of the local traffic, as well as the conditions of the 
ground, had to be taken’ into account. Three two-axle 
passenger motor cars, with a wheel base of 4m. wheel 
distance and a body 9°6m. in length, were first put to 
work. Each was intended to carry 12 third-class and 
6 second-class passengers, in addition to standing accom- 
modation for 12 passengers. There was also a compart- 
ment for luggage and the postal service. Three two-axle 
passenger trailers, with a 4m. wheel base and seating 
accommodation for 40 passengers, were also taken into 
service, in addition to a two-axle covered goods car, with 
2°51. wheel base, and five covered and four open goods 
trailers, each of 5 tons capacity. The Niirnberger 
Maschinenbau-Gesellschaft, which supplied the cars, 
chose the two-axle type of car mainly with a view to 
avoiding the use of too heavy cars on account of the 
limited winter traffic. The passenger motor cars and 
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trailers are shown in Fig. 14, page 196, and the goods running at 680 revolutions per minute. Each of these | is as much as from 30 sec. to 40 sec. In order to ensure a 


avons in Fig. 15. 
Wao nantabrik Oerlikon supplied both the elee- 
trical installation for working the railway and the electri- 
cal equipment of the motor cars. » These latter are each 
fitted with two 65 horse-power mofors. We understand 
that, owing to the low weight of the car and train as 
compared with power of the motor, a speed of 18—20 





turbines is coupled direct to a direct-current generator. | satisfactory working of the automatic outlet slide, an oil 


The turbines (see Figs. 9, 10, and 16) were constructed by | 


Messrs. Theodor Bell and Co., of Kriens, and are regu- 
lated by a special guiding wheel. All of the regulating 
valves are actuated simultaneously, the regulating ring 
working on ball bearings. They serve as guide to the 
water jet only on one side, while the other side of the jet 
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Fig. 7—PROFILE 


kilom. can be reached even on heavy gradients, while 
the average speed on the level is 25 kiloms. per hour. 

The motors have been constructed on the type that is 
being used satisfactorily on the Montreux-Bernese Ober- 
land Railway. The controllers have been designed for 
series-parallel working, and if desired only one motor 
can be used, and the arrangements permit of electrical 
braking. An electro-magnetic brake is also fitted as 
well as magnetic blow-outs. On each platform there 
is an automatic switch, which may also be operated by 
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Fig. 8—-TYPES OF RAILS 


hand. Each motor car is also provided with lightning 
arresters, and-double bows are used to collect the 
current. Each of the cars has been provided with 


Kicker pneumatic brakes and sanding devices, which are 
also actuated by compressed air. The air compressor is 
operated from the motor shaft through toothed wheel 
gearing. 

The Miihlebach rivulet, which flows into the Sernf 


tiver, has been used to supply the water power 
required for the generation of the electric energy. From 


this rivulet the water is led through a vaulted channel 
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Fig. 9—TURBINE 


50m. in length to a reservoir, and thence through a 
sheet metal pipe, 1m. in diameter and 560m. in length, | 
to the turbines of the power station, while a covered | 
channel, 70m. in length, serves as discharge into the | 
Sernf River. The available gross head is 42 m. 

__ wo spiral turbines, with horizontal axes, have been | 
Installed in the power station, each of which is designed | 
to yield 200 horse-power, with a head of 88 m., and when ! 





OF THE LINE 


is limited by the guiding vanes themselves, which are 
cast in one piece with the guiding rim. This arrange- 
ment enables the admission angle of the water entering 
the running wheel to be kept constant within wide limits, 
the efficiency thus being practically constant down to half 
load. We are ‘informed that experiments made on a 








Fig. 10O—TURBINE 


200 horse-power turbine of this type gave the following 
results : 
For } load the efficiency was 68 per cert. 

Lt 85 

ea 87 

full load pe 3, 854 7 
The speed is regulated automatically by means of the 
differential regulator represented in Fig. 12. 

Owing to the extremely unsatisfactory ratio of the 
length of pipe to the gradient (viz., 14:1), variations in 
pressure had to be avoided by means of a special safety 
apparatus. This is shown in Fig. 13. When a turbine is 
suddenly shut off, or its load altered, the device opens a 





Fig 11—SWITCH GEAR 


discharge valve, allowing the pressure water to run freely 
to waste. This valve is then slowly closed, and any 
shocks or vibrations in the water column during the 
sudden variation of the load of the turbine are avoided. 
The time taken to close the turbine valve is three seconds, 
while the time needed to close the automatic outlet valve 





pot of peculiar construction has been inserted in such a 
place that the mechanism and any parts subjected 
to friction are always well supplied with oil. The 
working of this regulating apparatus, which we under- 
stand is patented, depends upon the action of hydraulic 























Fig. 1.—GOVERNOR 


cylinders of varying size, and by its use the sum of the 
amounts of water discharged from the turbine admission 
and automatic relief valve at the moment a variation 
occurs in the load is always kept constant. _ This, so we 
understand, enables a perfectly automatic regulation in 
speed to be maintained, in spite of the long column of 
water in the pressure pipe, which is 560m. in length 
and 900—1000 mm. in diameter. Equilibrium, it is 
stated, is obtained in 20sec. with alterations in load up 
to the full capacity of the plant. 

Directly coupled to the turbines are two direct-current 
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Fig. 13—SAFETY DEVICE 


generators built by the Oerlikon Machine Works. These 


are each of 135 kilowatts capacity, and they work at 800 
volts and a speed of 680 revolutions per minute. These 
machines are shunt wound and have four poles. In 
order to obtain a satisfactory commutation, four auxiliary 
poles, the winding of which is connected in series with 
the main current, have been provided; these allow the 





194 


THE ENGINEER 


Fes. 23, 1906 








machines to work.without any sparking from no load to 
full load, with a constant position for the brushes. The 
armatures are 745 mm. in diameter, the width of the core 
being 330 mm. They contain 201 slots, in each of which 
are two bars of 3mm. by 5°5 mm. each. In order to 
assist the generators, a buffer battery of 390 cells has been 
installed ; this has a discharging capacity of 200 ampéres 
during one hour. 

The switchboard—see Figs. 11 and 17—has five panels, 
three of which have been set apart for the generators, 
providing for a future extension, one for the battery, 
and one for the feeders. Each generator panel contains 
a voltmeter and an ammeter, two hand levers for a 
minimum switch and ordinary switch respectively, the 
hand wheel for the shunt regulator, and a carbon break 

- switch for the excitation current, this being locked by 
the shunt regulator so as to be operated only after the 
whole resistance has been inserted into the shunt. An 
automatic maximum switch has also been provided. 

The battery panel contains an ammeter and a volt- 
meter, which can be switched on and off—a maximum 
switch and an ordinary switch, in addition to the hand 
levers for switching—to “charging” and “ working” 
respectively. The battery has been divided into two 
parts, which are connected in parallel while charging is 
going on. The feeder panel carries the levers for the 
automatic line switches. The latter are automatically 
locked, and cannot be closed if there is a connection to 
earth. 


Adjoining the engine-house is a small workshop | 


provided with lathes, planing and drilling machines. 
There is also a car shed containing three tracks. 

The trolley line includes two copper conductors 50 
square millimetres in cross-section throughout, which are 
mounted on double insulators on wooden poles with gas 
pipe outriggers. A feeder 7 kiloms. in length leads to Elm, 
and consists of a bare cable 17 square mm. in cross- 
section. Owing to the violent storms and snowfalls to 
which the valley is exposed, the poles have been placed 
at a maximum distance apart of 30 m. even in the straight. 
On page 192 are given, in Figs. 1 to 6, a number of views 
showing the stations and the character of the country 
through which the line passes. 








LONG BURNING RAILWAY SIGNAL LAMP. 


We have lately had submitted to us by the Lamp Manu- 
facturing Company, Limited, of Leonard-street, City-road, 
E.C., two samples of the long-burning railway signal oil 
lamps which have recently been introduced by it. These 
lamps are made under the Welch patent, and are claimed to 
be suitable for semaphore, ground, disc, and other signals; to 


require no chimney, and to be capable of adaptation to any | 


kind of signal lamp at small cost. The most important 





claim, however, is that the lamps will burn continuously | 
night and day without attention for at least seven days, and | 


that, should anything occur to prevent their being visited at the 
end of this time, they will still goon burning for a day or two 


| 


longer and give sufficient light for the efficient working of the | 


signal. 
substantiated, and if the lamp is economical in its working, it 


It can be well imagined that, if these claims can be | 


has a large field open toit, not only for railway signals, but | 
also for other purposes in which it is necessary to have a light | 


burning for a long time. 


Before going on to describe the experiments which we made | 


with this lamp in order to test its qualities, we may briefly 
describe its general principles. 
feature of the invention, can be fitted into any lamp body, it 


As the burner, which is the | 


will only be necessary for our purpose to describe the burner 


itself. The construction of this will be readily understood 


from a consideration of the accompanying engraving. It will | 
be seen that the main or burning wick is brought up through | 


a central tube fixed in a brass holder, which is made to fit 
into any oil box. There is the ordinary wick-raising screw, 
but this, for simplicity’s sake, has been omitted from 
the drawing. In addition to the main wick there is a supple- 
mentary or feeder wick, which is at no time in contact with 
the flame. Its upper part is coiled loosely round the upper 
portion of the main wick tube, which is perforated with a 
number of holes-about jin. in diameter, and its object is to 
assist in keeping up the supply of oil to the main wick. The 
engraving so clearly shows the whole apparatus that it will not 


be necessary further to describe it, and we need only say that | 


the drawing, though only of a sketchy nature, is made 
approximately to full size. 

For some time past we have had these lamps under test. 
We found that if properly filled and trimmed they only 
actually burned out at the end of about thirteen days, though 
for the last couple of days the flame was considerably smaller 
than it was at first. We found that it required very little 
practice indeed in order to learn how to adjust the wick so as 
to give the best results. It may be taken as a general rule 
that, although for the first seven or eight days at all events, 
the decrease in the illuminating power of the lamp is com- 


paratively small, yet with occasional exceptions there is a | 


slight decrease every day, but, as we shall show later on, this 
decrease, as far as our experience has gone, is not sufficient 
seriously to affect its efficiency up to the seventh, or even the 
ninth day. The exceptions to which we refer we are unable 
to explain, but it is certainly the fact that the light after it 
has burned for some days, and its flame become reduced, will 
occasionally increase in relative brilliancy, and maintain the 
improvement for no inconsiderable time. 





It may be mentioned-that, if anything; the atmospheric con- 
ditions on the second occasion were rather less favourable to 
the lamp than they had been on the first day. A driver would 
have had no difficulty in picking up either colour at that dis- 
tance, and, indeed, though we had no means of trying it, we 
are confident that, the light being so readily visible at half a 
mile, would have been seen perfectly well at a much greater 
distance. Moreover, though not actually tried, we are 
certain, from the appearance of the flame of the lamp at nine 
days, that the signal would have been perfectly well seen at 
half a mile with it in. 

The manufacturers consider that this lamp could be used 
to supplant not only the existing oil lamps but also those in 
which gas is burnt. As far as our experience has gone, we see 
no reason why itshouldnotdoso. Under these circumstances 
it will be of interest to see what, if any, would be the saving 
effected by such a change. We have been at some pains to 
find out the actual cost of gas and oil only in the lamps at 
present in use on various railways. We have found it diffi- 
cult to arrive at any result which may be called average, 
because of the different conditions existing in various parts 
of the country, and the greater or less number of hours dur- 
ing which the lamps are alight. Taking oil first, we have 
figures before us showing that whereas one railway may only 
pay 4s. per lamp per year for the illuminant, another line 
may pay as much as 30s. We think that both of these are 
probably exceptional, and we are inclined to think that a 
figure obtained—evidently with great care—on another line 
would be a much fairer figure to take for comparison than 
either of the foregoing. This is *0503d.—say, JAjth of a 
penny—per hour for oil alone. Allowing an ordinary lamp 
to be alight 3000 hours during a year, this means 150 pence, 
or 12s. 6d. for oil alone. On still another line, which uses 
gin. wicks in its lamps, we understand the consumption of 
petroleum oil is about 12 gallons per lamp per annum. This 
would work out at 83d. per gallon, at 8s. 6d. per year. Such 
lamps have to be trimmed, lit, and extinguished every twenty- 
four hours, necessitating two journeys to and from the signal 
every day—or fourteen per week—which would be an 
additional expense to the 12s. 6d. or 8s. 6d. 

We were informed that the oil supplied to us for testing 
the lamps was that known as American ‘‘ White Rose.”’ 
We are further informed that this can be purchased in 
quantity for, say, 84d. a gallon. The amount of oil burned 
by the lamps we tested was approximately one pint per week. 
This amounts to 52 pints—or 64 gallons a year—say 4s. 7}d. 
The company claims that the total cost of oil, including 
inevitable waste, would not exceed 6s. 6d. per annum. In 
the light of our own experience we should siy that this was 
within the mark, Thus there should be a considerable 
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saving in the cost of oil burned, but by far the greater 
saving would be in the labour—the one lamp having to be 
visited fourteen times a week and the other only once. 

With gas, of course, the saving would be greater if the 
change were brought about. The figures we have collected 
vary considerably, due, no doubt, to varying hours and 
different prices of gas. There is as wide a difference 
as 18s. and £3 per lamp per annum. As far as we can 
judge, however, about £1 18s. would be a fair average. In 
this case, too, the lamp has to be visited twice a day, or 
fourteen times a week. Whether or not the Welch lamp 
will be found to work in actual service as well as it has done 
in our hands, or so well as to warrant its being substituted 
for the existing oil and gas lamps, only actual trial on the 
lines can show ; but if it does, there would seem to be a large 
saving possible to our railway companies. 








SUBMARINE TELEGRAPHY. 
Ow the 9th inst., Mr. Charles Bright, M.I.E.E., gave a 


| lecture at the Royal Military School, Chatham, at the 


Having satisfied ourselves that the claim that the lamps | 
would burn for some days longer than seven days was borne | 
out in practice, we proceeded to test the distance at which | 


the light could be seen. 
at its brightest the flame is only jin. high and some in. to 


It should perhaps be remarked that | 


Zin. in diameter, the wick being circular in form. The lamp | 


with which we made our test was square bodied, and provided 
with a dioptric lens and a reflector. The whole was, in fact, 
2 lamp such as the firm supplies inside a cast iron case for 
ordinary railway signals. 


and secondly after it had been burning a week. 


a good light as we had obtained from it during earlier long- 
duration tests. Nevertheless, whereas, of course, the white, 
red, and green lights were readily visible at the half mile 
distance when the lamp was newly lit, no difference in prac: 


tieal brilliancy could be noticed at the end of the seven days, | landing of 


The test consisted in viewing the | 
lamp from a distance of half a mile first, just after it was lit, | 
It may be | 
said that the lamp during this test was not giving quite such | 





invitation of the Royal Engineers, the subject being ‘‘ Sub- 
marine Telegraphy.’’ In the course of his lecture, which 
was fully illustrated by lantern slides, Mr. Bright described 
the methods of transmitting electrical signals through cables, 
and mentioned that now-a-days the speed of working was only 
limited by the type of cable in accordance with traffic 
requirements, thus showing that wireless telegraphy for com- 
mercial purposes had a considerable task ahead before it 
could compete successfully with cables. He then went on to 
describe the various stages of construction in a cable, from 
the copper ‘conductor and insulator to the iron sheathing, 
showing the great improvements that had been effected in 
the quality of materials, &c., since the first lines were laid, 
though the general principles of construction were peculiarly 

the same. 
_The methods of surveying the ocean, of laying the cable 
and providing for irregularities of the bottom, including the 
shore ends, were next dealt with, as also of 





picking up and: repairing when required owing’ to a fault 
occurring subsequently, this being discovered and localised 
by means of electrical tests. Faults in a cable may be due 
to the tearing of 1n anchor, decay by vegetation, or by fric- 
tion with a rock or coral reef, by the attacks of the teredo 
saw fish, sword fish, shark, or whale. The Telegraph Fleet 
of some fifty vessels was then alluded to, as well as the 
cable-testing huts and signalling stations and- instruments 
throughout the world. A résumé of submarine cable work 
from the very commencement was then given, with portraits 
of the pioneers. After showing a map of the world’s cables 
up to date, Mr. Bright gave a few interesting statistics, |, 
appears that there are some 225,000 miles of cable in all at 
the bottom of the sea, representing 50 millions sterling, each 
line costing about £200 per mile to make and lay. The 
average useful life of a cable now-a-days may be anything 
between thirty and forty years, according to circumstances. 
About six million messages are conveyed by the world’, 
cables throughout the year, or 15,000a day, the working speed 
for any one cable being up to 100 words per minute under 
present conditions. About 90 per cent. of these messages are 
sent in code or cipher for business and official purposes. The 
social, political, and strategic importance of cables Was then 
discussed, as well as the tariffs, which, in the case of th 
Atlantic lines—of which there are _ fifteen—have bee 
reduced from an initial £1 a word to 1s. a word at the 
present day. There are, however, it would seem, still some 
tariffs ranging over 7s. a word. 





DUPLEX WHEEL LATHE. 


THE fine lathe which forms one of the subjects in our 
Supplement this week has been recently completed by Messrs. 
Beyer, Peacock and Co., of Manchester, for the Great 
Western Railway Works. It is specially strong in design, to 
admit of the use of the heavy cuts which are required if ful! 
advantage is to be taken of high-speed tool steels, and will bore 
two tires at one and the same time, or it will turn simultan 
ously two wheels, either with or without tires, upon their 
axle, and without torsion to the axle. 

The loose headstock, which can be traversed by rack and 
pinion, has a range that admits of an axle 8ft. 3in. in 
length. The face-plate spindles are Qin. in diameter at 
the neck, and are provided with internal sliding spindles, 
which have a sufficient range to allow driving wheels with 
outside crank pins to be carried in the centres. The main 
shaft measures 5in. in diameter. It is provided with two 
sliding pinions, which can engage, either simultaneously or 
independently of one another, with the toothed rings 
attached to the circumference of each face plate. 

A 10 horse-power variable-speed motor, with gearing 
arranged to give eight changes of speed to the face plates 
drives the machine. All the gears are machine-cut from th 
solid, and of steel where necessary. The face-plate racks are 
each in one steel casting, with cut teeth. 

Two compound slide rests, which have a swivelling arrange- 
ment, in addition to the usual transverse and fore-and-aft 
motions at the front of the lathe, and two rests at the back 
each of which carry two tool-holders, with independent for 
and-aft motions, are provided. 

All the rests have, as usual, self-acting feeds in every 
direction. These are actuated by ratchets and chains 
operated from shafts, running along each side of the bed, 
which are connected together by a cross-rod placed behind 
one of the face plates, which rod is, in turn, operated by « 
shaft coupled up to an excentric at the back of the fixed 
headstock. 

As the motor is fixed low down on the bed, there are 
no chains or straps, or other impediments to the free use 
of cranes or other appliances overhead. The switch-boxes 
are attached in a convenient position to a bracket bolted to 
the top of the fixed headstock. 








THE PATENT-OFFICE.—An open competitive examination for 
not fewer than twelve situations as assistant examiner in the 
Patent-office will be held by the Civil Service Commissioners in 
April next. The examination will commence on the 23rd of the 
month, and forms of application for admission to it are now ready 
for issue, and may be obtained on request addressed by letter to 
the Secretary, Civil Service Commission, Burlington-gardens, 
London, W. 

Tue Rat.way Civs.—The February meeting of the Railway 
Club was held at 92, Victoria-street, S.W., on Tuesday, 13th 
inst., Mr. R. E. Charlewood in the chair. A paper was read by 
Mr. 8. Y. Knight on ‘‘ Railway Brakes, 1870-1906,” dealing with 
Wilkin and Clarke’s and Newall and Fry’s among the obsolete 
systems, and describing fully the various appliances connected 
with the names of the Westinghouse and Vacuum Brake Com- 
panies. A large number of diagrams was exhibited, and there 
was a good attendance of members. A smoking concert is to be 
given by this Club on the 9th March at 8 p.m. at 92, Victoria- 
street, and on March 13th there will be a meeting at the same 
place, when a paper will be read by Mr. B. M. Bazley on 
‘* British Passenger Rolling Stock.” 

THE JcNion INSTITUTION OF ENGINEERS.—During the past few 
years this Institution has in various ways exercised itself in 
promoting a closer relationship between the professions of engi- 
neering and architecture. A movement in this direction took the 
form of a very fully illustrated lecture on ‘ Architectural Design 
and Expression,” which was delivered before the Institution at the 
Westminster Palace Hotel last Friday, by Mr. H. Heathcote Statham, 
Mr. Lewis H. Rugg, A.M. Inst. C.E., presiding. The lecturer 
first pointed out the distinction between architecture and engi- 
neering, and dealt with the questions of the probable origin of 
the column, and its wide influence on architecture. He then 
compared Egyptian columnar architecture with Greek, and showed 
the difference between imitative architectugetand the quality of 
style. Architecture was not an imitation df Nature. He cited 
the Parthenon as an example of intellectual refinement. The 
gradual transmutation of the column into the buttress was treated, 
and considerations in regard to mouldings, scale, and ornament 
were touched upon. _ Illustrations from some of the cathedrals 
were depicted, and the lecturer passed on to the architectural 
elernent in engineering works, Some interesting observations 
followed with respect to railway station bridges—often a fit meet- 
ing ground of architecture and engineering—and suggested prin- 
ciples of treating masonry bridges were introduced, comments on 
some existing examples and conclusions derived from them being 
given. He held that judgment in regard to architecture rested 
on acquired perception rather than on theory. A vote of thanks 
was accorded. the lecturer, and the speakers in the discussion 
wero. Messrs. J. H. Pearson, J. Rennie, W. J. Tennant, J. Hors- 
field, 8. Bylander, J, W. Nisbet, G,.T. Bullock, G. Peyrecave, and 
Mr. Rugg: 
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RAILWAY MATTERS. 


Tur Finnish Senate has ordered a loan to be raised to 
the amount of £2,000,000, which is to be spent in various railway 


projects. ‘ 

Tue running cost of electric trains on the North- 
Eastern Railway is 9d. per train-mile, while steam trains cost 
js, 54d. per mile. 

Tue question of laying down a second track of rails 
along the Siberian Railway has been postponed until perfect order 
has been restored on the line. 


Tue contract for the construction of the new line of 
the Illinois Central between Corinth, Miss., and Haleyville, Ala., 
a distance of 80 miles, has just been placed. The price to be paid 
js £1,000, 

Tur Ministry of Ways of Communication finds that the 
sum of £1,700,000 already granted by the Russian Government is 
not enough for improving the salaries and wages of persons 
employed on the railways of the Empire, and further grants 
will have to be made, 


Tur Canadian Pacific Railroad Company has obtained 
authorisation from the Dominion Government to build another line 
through to Georgian Bay from Peterboro. This will give the 
company another terminal on the upper Canadian lakes. ‘The new 
line is through Grand Trunk territory. 


A PRIVATE syndicate has asked the Russian Govern- 
ment for permission to make the preliminary surveys for a railway 
from Moscow to Nizhni Novgorod, which lies 265 miles to the 
east-north-east, and thence back in a north-westerly direction to 
Reval, the Esthonian port on the Baltic. 


Tue Russian Ministry of Ways of Communication has 
ordered from French wagon works about * wagons and 
trucks of a special type, and capable of carrying about 32 tons. 
This new type of wagon is destined for the freight of coal and ores 
on the Yekaterinen, or Cathering, Railway. 


Tue Aberdeen Corporatién have entered into an agree- 
ment with the Great North of Scotland Railway Company for the 
supply of electric current for lighting and power for four years at 
24d. per unit, the company to take a minimum of 110,000 units 
per annum for the first two years, and 120,000 units for each of 
the last two years, 


Tue Times correspondent at Cairo hears on good 
authority that the idea of the extension of the Hejaz Railway from 
Maan to Akaba has been abandoned in favour of a line from Meda- 
wara, 120kiloms. south. of Maan, to Akaba. Embankments have 
been commenced, and the work is being carried on by and under 
the guard of 4000 to 5000 Nizams. 


A Swiss company has received the order for equipping 
the Valle-Maggia Railway from Locarno to Bignasco on tne single- 
phase system. The line is 17 miles long, with a maximum 
gradient of 3°3 per cent., and the gauge is 3ft. 34in. A trolley 
voltage of 5000 volts is to be employed. It is intended to obtain 
the necessary power for working the railway from a waterfall. 


Ir has been reported in the daily papers in the past 
week that the Pennsylvania Railroad has decided to eliminate the 
Horseshoe Curve in the Alleghany Mountains by constructing a 
nine-mile tunnel ata cost of £3,000, From the engineering 
department of the road the statement is made that the plan has 
been under consideration for twenty years, but nothing definite 
has been decided ; that while such a tunnel would greatly reduce 
the operating expenses it would cost too much. 


Tue defects in the Italian railway service, instead of 
decreasing since the railways have been taken over by the State, are 
betoming more and more intolerable, says the Milan Times. 
Passenger trains are hours behind their schedule time, and the 
goods service simply baffles criticism. As an instance, one may 
state that it is now-not.an unusual occurrence for truckloads to 
take a month or more to get from Genoa to their Milan destina- 
tion. At times the grain service from Genoa to Switzerland has 
been practically suspended. 


PRESIDING at the meeting of the Great Northern, 
Piccadilly and Brompton Railway Company, Sir Henry Fowler said 
that the capital expenditure had been £578,000 during the past 
half-year, and the estimate for the current half-year was 
£700,000. The engineer’s report showed that the progress had 
been very satisfactory during the last half-year. The Directors 
were satisfied with the progress of the work, and the engineers 
were doing their utmost, and it might be that a statement could 
be made at the next half-yearly meeting as to the exact date of 
the opening of the line. 


AccoRDING to information gathered by the American 
Iron and Steel Association, seventeen blast furnaces were in course 
of erection in the United States at the close of 1905, and three 
furnaces were being re-built. Of the furnaces building two 
were in New York; four were in Pennsylvania, one was in 
Tennessee, two were in Alabama, three were in Ohio, two were in 
Illinois, one was in Michigan, one was in Wisconsin, and one was 
in Colorado. With the exception of the Michigan furnace all of 
these furnaces, when completed, will use coke or mixed anthracite 
coal and coke for fuel. The Michigan furnace will use charcoal. 


Wuat is said to be the highest dam in the world has 
been built on the Salt River, Arizona, and will submerge and com- 
pletely obliterate the town of Roosevelt. The work is well under 
way, and it is expected, says the Jron Age, that by 1908 the town 
will be 172ft. below the surface of the water. It is expected that 
the head obtained will be the means of securing abundant power. 
A temporary power plant, a cement mill, ice plant, lighting plant, 
and saw mill have been completed. A telephone line has been 
installed to the headworks of the power canal, 18 miles above 
Roosevelt, and extended in the other direction to the site of the 
great dam, which is 30 miles from Phcenix. 


An Argentine syndicate has obtained from the Bolivian 
Government the concession for building a railway from Santa Cruz 
to Pedro Suarez, where a port is to be built on the Bolivian bank 
of the river Paraguay, opposite to Corumba, in Brazil. The 
line will be laid with a metre gauge and its length will 
be 385 miles, entirely on Bolivian territory. The Argentine 
Government is in treaty with the Bolivian Government with a 
view to bringing about a connection at Potosi with the Argentine 
Central- Northern Railway, a Government line which is laying 
down rapidly from the northwards of Jujuy to Southern Bolivia, 
a line which ends in the Argentine Republic. The line projected 
by the Argentine syndicate would form an opening for traffic with 
Kastern Bolivia, 


e 

A LARGE roundhouse, with locomotive drop-pits of 
novel design, and equipped with an overhead travelling crane, has 
been built in connection with two new yards of the Pennsylvania 
Railroad at East Altona, Pa. The naa Neco is a complete circle 
395ft. in diameter, with fifty-two stalls 90ft. deep, and is served 
by a turntable 100ft. in diameter. The main portion is 65ft. wide, 
with a 60ft. 12}-ton crane, while parallel with this is a lean-to 
span in which the smoke outlets are placed. ere are four drop- 
pits, one large enough to take all driving wheels at once, two for 
— pairs of. driving wheels, and .one-for-truck_wheels; The 
table of each pit is operated by vertical screws working in nuts 
revolved by worm-wheel gearing, the screws descending into iron 
pipes sunk below the ftoor of the pit, 











NOTES AND MEMORANDA. 


Last year witnessed a great extension of the telephone 
system in Italy. All the chief towns are now connected, the latest 
addition to the number being that of Palermo, so that now Palermo 
can speak with Turin or Venice. The line is of copper wire, 
3 millims in diameter, the sound being stregthened by Angelini 
microphones. 


Ove of the London motor omnibus companies annually 
writes 25 per cent. off the value of its motor vehicles for deprecia- 
tion. This is more than some advocates of motor traffic deem 
necessary, but omnibus work is much more severe on the vital 
parts than that of other forms of motor vehicles. 


Tue gas industry in Great Britain, according to the 
Society of British Gas Industries, consists of 1250 gas companies 
and local authorities, and supplies 4,400,000 consumers. The 
London companies—.e., City and suburban within the 10 miles 
radius—included in the foregoing have 945,000 consumers. 


THE highest recorded velocity of underground water is 
said to be 144ft. in twenty-four hours. The new record is for 
water flowing through gravel near Tucson, Arizona. The observa- 
tions were made during the last Christmas holidays by Mr. H. C. 
Wolff, of the Department of Mathematics, of the University of 
Wisconsin. 


NATURAL gas in connection with a mantle of a rare 
earth has produced the cheapest and best illuminant. Where 
natural gas can be had at 124d. per 1000 cubic feet and 50 candle- 
ro can be obtained from the consumption of 24 cubic feet per 

our with a mantle, the cost per candle-power per hour is but 
0-00250 of a penny. 


Tue “ Verein deutscher Ingenieure,” which, with more 
than 20,000 members, represents the largest technical society in 
the world, celebrates its fiftieth anniversary this year. This will 
take place in connection with the annual meeting of the society to 
be held this year on behalf of an invitation of the Berlin section of 
the society at Berlin from June 10th to 14th. 


An important discovery has been made at Rushan 
Castle, in the Isle of Man, which dates from the tenth century, the 
foundations of a minting house having been unearthed. The sunk 
fireplace is almost perfect, and portions of the crucibles, some 
copper dross, and a large number of Derby coins were found, It 
is conjectured that here were minted the coins which the Stanleys 
made currency when Kings of Man. 


NEAR to Umtali, in Rhodesia, the remains of a buried 
city, supposed to be the ancient Agysimba of Ptolemy, have been 
discovered. There are ancient forts and altars near by, and evi- 
dently the forgotten city was built by some race other than the one 
now dwelling near the ruins. The stones of houses, walls, and 
altars are laid without cement, and resemble the ‘“‘cyclopean” 
structure found in Central America. 


THE first wireless telegraph station at Machrihanish, 
Argyllshire, is now completed, and communication has been com- 
menced with other stations in Britain. According to the Times, 
the tower, which is 400ft. high, has been built to the order of the 
National Electric Signalling Company, of Pittsburg, for the Brown 
Hoisting Company, New York. The diameter of the column is 
about 5ft., and consists of pipe-shaped tubes fitted inside with 
ladders. 


ErGut additional rounds in the Government test were 
fired out of the 6in. Brown wire gun at the Sandy Hook proving 
grounds February 7th. Each of the last six rounds was fired with 
a 100 Ib. projectile and 74 1b. of smokeless powder, giving a velocity 
of 3455 foot-seconds with normal pressures 45,130 lb. of about 
to the square inch. The highest velocity ever secured out of the 
80 rounds previously fired in the test of this 6in. Brown wire gun, 
or out of any gun ever built under the Brown system of wire gun 
construction, was on Saturday, February 3rd, when 14 rounds were 
fired, two of which gave a velocity of 3410ft. per second with 
normal pressures, 


Ir is stated in the Elektrotechnischer Anzeiger that 
the Allgemeine Elektricitits-Gesellschaft of Berlin is at present 
engaged in equipping the rolling mills of the Hildengardenhiitte, 
ia Tanalion: with electric motors of a maximum output of 10,000 
horse-power, and some rolling mills belonging to the Staatseisenbahn- 
Gesellschaft at Budapest with 12,000 horse-power motors. The 
same firm is also providing the electric drive for the reversing mills 
of the Rombacher Ironworks. These reversing rolling mills are to 
be directly driven by two 6500 horse-power motors, and during the 
first part of the rolling operations the motors have to reverse six 
or seven times in a minute. 


THE comparative statement of trade by the Swansea 
Harbour Trust for the year 1905 shows that the tonnage, both im- 
ports and exports, again constitutes a record, and taken together 
is 212,116 in excess of last year. The export of cos] increased 
200,000 tons, but patent fuel fell off to the extent of 43,702 tons. 
The shipments of anthracite to San Francisco were less by 13,895 
tons. ‘The export of tin-plates exceeded 300,000 tons, being 20,000 
tons more than last year. In the imports, iron ore shows an 
improvement of 23,000 tons, and grain of nearly 10,000 tons. The 
construction of the new dock is making rapid progress ; the need 
of it is keenly felt, especially for the general cargo trade. 


In Wales there are about 450 tin-plate mills, of which 
95 per cent. were in operation at the close of November. Inthe 
United States there are about 340 regularly operative mills, which 
have been in work at one time or another within the past year, the 
leading interest having some 242 independent interests. There 
are about 30 other mills not inregular work. It can be assumed 
that an average of not less than 400 mills was operated in Wales 
during 1905, while an average of scarcely more than 275 mills was 
worked in the United States. With substantially the same 
total production, says the Jron Trade Review, it appears that the 
output per mill has been between a-third and a-half greater in the 
United States than in Wales. 


Tur Board on Construction of the United States Navy 
Department has made a recommendation to the Secretary of the 
Navy that bidders on the construction of the battleships Michigan 
and South Carolina, now being designed, should be invited to 
submit a separate bid for these vessels, giving them turbine pro- 
pulsive machinery. The bidders were also to make a bid on the 
construction of the ships with reciprocating engines, leaving the 
Navy Department the option of having the ships constructed with 
turbines or with the usual steam machinery. It is probable, says 
the Army and Navy Journal, that this recommendation will be 
approved. The Michigan and the South Carolina are to be of 
16,000 tons displacement each. They will carry eight 12in. guns, 
four forward and four aft. 


Tue German naval authorities, according to the Cologne 
Gazette, have fixed the displacement of the latest A gg of torpedo 
boats at 570 tons, as against the 420 tons of S 131, the largest 
torpedo boat at present in the German navy. The new boats 
represent a considerable advance in several respects. They will 
have a more powerful gun equipment, greater speed, and light- 
armoured protection for the engines and boilers. The s will 
be 30 knots, as compared with the maximum of 27 knots hitherto 
attained. The armament will consist of four 5 cm. (2in.) and two 
8-8.cm.-(3}in.).quick-firing guns; hitherto only three 5 cm. (2in.) 
guns have been carried. The bunkers will be considerably enlarged, 
so that, in spite of the increased consumption of coal, the radius of 
action will be much inereased, 








MISCELLANEA. 


ELEcTRICcAL current is about to be supplied in Maid- 
stone at ld. per unit for heating and cooking. 


Tue Moniteur des Intéréts Matériels (Brussels) states 
that tenders will shortly be opened at the Ministry of War, Sofia, 
for the construction of a canal between the lake of Devna and the 
port of Varna, at the estimated cost of abont £54,400. 


At Dedham, Essex, Mr. R. H. Bicknell, M. Inst. C.E., 
held an inquiry on behalf of the Local Government Board into the 
application for sanction to borrow the sum of £3500 for works of 
sewerage and sewage disposal for the parish of Dedham. 


AccorpinG to the “ Bulletin” of the French Chamber 
of Commerce at Milar, the municipality of Terrasini, in Sicily, 
have decided to expend about £6880 on the construction of an 
aqueduct for supplying that town with drinking water. 


We have received from S. F. Edge, Limited, a 
spark-gap gauge which, put in between the points of the spark- 
ing plug, indicates exactly the distance that they should be apart 
for use on a Napier car. The distance is as near as possible 
rp isths of an inch. 


Tue Duke of Devonshire and the London and North- 
Western Railway Company have given land sufficient to enable the 
making by the unemployed of Buxton of a new promenade nearly 
700 yards in length, from Sylvan Park through Ashwood Dale, 
parallel with the river Wye. 


Tue Gaceta de Madrid of 26th January contains a 
notice inviting tenders, which will be opened on 6th March, at the 
Directorate-General of Public Works, Madrid, for carrying out 
improvement works at the port of San Esteban de Pravia, at the 
estimated cost of about £271,993. 


THE contractors for the construction of the new deep- 
water dock upon the Humber at Immingham have been instructed, 
a Grimsby correspondent is informed, to proceed at once with the 
first part of the scheme, which includes the making of a light 
railway between Grimsby and the dock site. 


Ir is stated in the Chilian Times that the Chilian 
Government have authorised the Municipality of Punta Arenas to 
contract a loan of £40,000 with the Bank of Tarapacé and Argen- 
tina, Limited, the amount to be exclusively devoted to the con- 
struction and working of water and drainage works for the service 
of the town. 


At the inquest on the victims of the explosion on 
Pinnace No. 314 in Plymouth Sound on Sunday week, the jury 
found that the explosion of the boiler was due to shortness of water 
consequent upon false indications by the water gauge glass, which 
was choked by asbestos packing through ——— workmanship. 
The jury were unable to say who was responsible for the faulty 
workmanship. A juror’s suggestion that metal washers be used in 
gauge packing boxes will be forwarded to the Admiralty. 








At the Indian Industrial Conference, inaugurated at 
Benares on December 30th, resolutions were passed urging the 
Governments and Administrations in India, as also the people, 
according to their powers and opportunities, to found technical 
schools in large centres for the industrial education of the 
people, and to foster and to extend the use of Indian manu- 
factures in the country in preference to foreign goods. It was 
also to urge that Government and private schools and 
= should, where practicable, have industrial classes added to 
them. 


Waritine of the automobile trade in Portugal, Consul 
Thieriot, of Lisbon, gives statistics of imports of automobiles by 
countries and the hames of the larger dealers. The total imports 
in 1901 amounted to 37,915 dols. for 20 machines, 18 of which were 
furnished by France. In 1902 the number was 5], the total value 
of which was 66,470 dols. In 1903 the total value was 212,531 dols. 
and the number of machines 118, of which France furnished 80, 
Italy 10, the United States 13, and Germany 3. In 1904 109 
machines were imported, worth 229,265 dols.; in 1905 to May 3st, 
42, worth 81,125 dols, 


By the terms of the will of Mr. W. C. Putnam, the Daven- 
port (Iowa) Academy of Sciences becomes prospectively one of the 
most richly endowed institutions of its kind in America. Mr. 
Putnam left an estate of £140,000 with provisions for limited 
incomes to relatives,-the remainder of the revenues to be paid to 
the academy and the entire estate to go to that institution at the 
death of the surviving brothers and sisters. His art collection and 
library, the most valuable private collections in the State, are 
left to the academy, with provision for a fire-proof building in 
which they are to be installed. 


Berore the end of the present year, work on new sub- 
ways, costing about £40,000,000, will be begun in New York. A 
number of prominent citizens, says a telegram to the Times from 
New York, have formed a vigilance committee with the object of 
preventing these lines from falling into the same hands as those 
which now absolutely control all public means of traction in the 
city. The fight is being waged at Albany, where every effort is 
being made to induce the State Legislature to a Bill which 
provides for separate contracts for the construction and operation 
of the new subways and limits the leases for their operation to 
twenty years, 


Tue Admiralty have fixed the subordinate supervising 
staff in the electrical engineer’s department at Sheerness Dock- 
yard as follows :—An assistant electrical engineer in charge—in 
lieu of the present electrical engineer, selected for service at the 
Admiralty—at a salary of £300 on appointment under the non- 
pensionable scale, and £350 if reappointed after five years’ service, 
or £250. on appointment under the pensionable scale, if promoted 
from inspector of electrical fitters—the increments and maximum 
under the pensionable scale have not yet been fixed; and two 
inspectors of electrical fitters, being an increase of one. The 
drawing staff will consist of a second-class draughtsman and two 
mechanics on drawing duties. 


AT a recent sitting of the Russian Department of State 
Economy the Minister of Ways of Communication asked for a 
supplementary vote of money for the purpose of continuing the 
work of building roads. The President, M. Ssolski, asked when 
the road-making had been begun, and how much money had been 
spent thereon. The Minister replied that the work had been 
begun only recently, and that only £5312 had been laid out so far. 
Thereupon M. Ssolski asked for the official documents referring to 
the work to be produced, and he was able then to prove that the 
work had been begun in 1881, or ought to have been begun then, and 
that no less a sum than £1,275,000 had been laid out on road- 
making, although the results are almost nothing. 


TuE electricity committee of the Manchester Corpora- 
tion have decided to rearrange and reduce the charges for current 
for power. At present the charges are based upon the units con- 
sumed per quarter per effective horse-power of the consumers’ 
maximum load, beginning with 1jd. per unit for less than 150 units 
per effective horse-power, and ending with ld. per unit for 450 
units per effective horse-power and upwards. The committee 

ropose to charge 1}d. per unit for less than 300 units per effective 

orse-power per quarter, and ld. per unit for 300 units or upwards 
after March 31st. If the reduced rates are adopted the committee 
recommend the adoption of a minimum charge for power of 7s. 6d 
per quarter, this minimum to apply te new consumers only, 
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OREIGN AGENTS FOR SALE OF THE ENGINEER. 


USTRIA. _F, A. Brocknavs, 7, Kumpfgasse, Vienna, 
A.—KELLY AND Watsn, Linrrep, Shanghai and Hong Kong. 
BoyVEAU AND OHEVILLET, Rue de la Banque, Paris. 
y.—ASHER AND Co., 18, Unter den Linden, Berlin. 
F. A. Brocxuaus, Leipzic ; A. TWEITMEYER, Leipzic. 
_A. J. ComBripcE AND Co, Railway Bookstalls, Bombay. 
_LOESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turia. 
JAPAN.—KELLY AND Watsn, Limtrep, Yokohama. 
Zz. P, Marvya AND Co., 14, Nihonbashi Tori S 
RuSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8 AFRICA.—W™. Dawson & Sons, Luurrep, 7, Sea-st. (Box 489), Capetown. 
j Gorpon AND Gorton, Long-street, Capetown, 
R. A. THOMPSON AND Co., 83, Loor-street, Capetown. 
J. ©. Jota anp Co., Capetown, Port Blizabeth, Johannesburg, 
Bust London, Grah n, King Willi , Stellenbosch 
IIANDEL House, Liurrep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALIA. —Gorpon AND Gotcu, Melbourne, Sydney, and Brishane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; Melbourne, 
Adelaide and Brisbane. 
TurNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upvton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InNTERNATIONAL News Co., 88 and 
85, Duane-street, New York ; SUBSCRIPTION News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLy anp Watsu, Lrurrep, Singapore. 
CEYLON.—WIAYARTNA AND Co., Colombo, 
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SUBSCRIPTIONS. 

Tar ENGINEER can be had; by order, from any newsigent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double-‘number) £0 14s. 6d. 
Yearly (including two doublé numbers) .. £1 9. Od. 

Cuota Reapixe Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


TO CORRESPONDENTS. 





42 = In order to avoid trouble and confusion we find it necessary to injorm 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers réceived by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

427 =All letters intended for insertion in Tue EnctInger, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good fuith. No notice 
whatever can be taken of y 8 com icutions. 

4% =6We cannot undertake to return drawings or munuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 
B. (Greenock).—An English translation of Eyormann’s “ Dampf- 
turbinen ” has not yet appeared. 
P. P.—“ Hydraulic Motors,” by Church, can be obtained from Messrs. 
Chapman and Hall, Henrietta-street, Covent Garden, London. 
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H. 8.—The philosophical toy you describe is well known. A partial 
vacuum is formed under the flank of the ball at the point where the 
air escapes—due to its velocity at this region—and the ball is thereby 
held in the journal. 

Patent AGwxts (Lancaster).—You might apply either to Messrs. Carpmael 
and Co., 24, Southampton-buildings, Chancery-lane, London, W.C., or 
to Messrs. Abel and Imray, Birkbeek-chambers, Svuthampton-build- 
ings, Chancery-lane. 


| G. C. W.—Mr. Hawken's paper on “Influence Lines” can, we believe, 


| 


Foreign Subscriptions will, until further notice, be received at the rates | 


given below. Foreign Subscribers pa 
will receive Tae ENGinrerR weekly an 
by Post-office Order must be made 

accompanied by letter of advice to the Publisher. 


Tan Paper Copres. Tuick Paper Cortes. 
Os. 


Half-yoarly .. £0 18s. Od. | Half-yearly £1 . 8d. 
Yearly . le, Vee: «. a. TRE Se 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement mé@asures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be fmserted unless delivered before 
Six o’clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 











PUBLISHER'S NOTICES. 





*," With this week's number is issued, a Supplement illustrating 
an Electrically-driven Wheel Latheand a Nine-roller Sugar Cane 


Crushing Mill. Every copy as issued by the Publisher includes 


in advance at these rates | 
post free, Subscriptions sent | 
yable to THe ENcIneer, and | 


| minster, 8. W. 


only be obtained by application t» the Sccretary of the Sydney Uni- 
versity Engineering Society, N.8.W. There is a copy in the Library of 
the Institution of Civil Engineers, and possibly in the Patent-office 
Library. . 

Psycne.—The tight edge of the belt will climb to the high part of the 
pulleys. Lay the belt out on the floor. It should lie straight without 
puckers or waves. If, as appears, one side is stretched more than the 
other, devise some me uns of stretching the short side. You would find 
it difficult to get it right by the means you suggest. 








MEETINGS NEXT WEEK. 


Roya Institution oF Great Brirain.—Friday, March 2nd, at 9 p.m.’ 


at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Hippocrates and the 
Newly Discovered Health Temple at Cos,” by Mr. Richard Caton, M.D., 
F.R.C.P. 

Tue TRAMWAYS AND Licut RatLways AssocraTion.—Tuesday, February 
27th, at 8 p.m., in the Lecture Room, Soziety of Arts. Lecture on “‘ The 
Radial Truck,” by Professor C. A. Carus-Wilson, M.A., Assoc. M. Inst. 
C.E., M.1.E.E. 

Civi, AND MecuanicaL Enorveers’ Socrety.—Thursday, March Ist, 
at 8 pm., at the Caxton Hall (late Westminster Town Hall), West- 
Paper, ‘‘ Coast Lines Protected by Chain Cable Groynes,” 


by Mr. R. G, Allanson-Winn, M.I.C.E. 


Tur Junior Institvtion oF Encrngers.—Friday, March 2nd, at 7 p.m., 
at the Westminster Palace Hotel. Papers: ‘‘ Acceleration and Accelero- 


| meters,” by Mr. A. P. Trotter, B.A., Electrical Adviser to the Board of 
The charge for advertisements of four lines and under is three | Trade. “Gan. bg oe “yy nae Sennen a 


Trade. ‘‘Gas Engine Indicators,” by Mr. L. F. de Peyrecave, Stud. 
Inst. C.E. 

Tar InstituTION oF CiviL_ Encingers.—Tuesday, February 27th, at 
8 p.m. Ordinary meeting. Papers for discussion: ‘ A Plea for Better 
Country Roads,” by George Robert Jebb, M. Inst. C.E. ‘‘Country Roads 


| for Modern Traffic,” by John Eaton Blackwall, B.A., Assoc. M.Inst. C.E. 





Wednesday, February 28th, at 2.40 p.m. Students’ visit to the Works 
of Messrs. Joseph Westwood and Co., Limited, Napier-yard, Millwall. 
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The Commission on Trade Disputes. 


Arter protracted deliberation the Commissioners | 


who were appointed by the late Government to 


| inquire into the law relating to trade disputes have 


« copy of this Supplement, and subscribers are requested to notify | 


the fact should they not receive it. 





*," Tf any subscriber abroad should receive THE ENGINEER 2m an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whim the paper is obtained. Such inconvenience, 
y ~~ can bei remedied by oltaining the paper direct from 
this office. 
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| founded. In one respect, however, it is a wholly satis- | 


issued their report. 
extraordinary document. 


In many respects it is an 


law; but whilst it is by no means unanimous, it 


suggests drastic changes which may well have | 


effect to make the existing confusion worse con- 


factory document. Noneof the Commissioners would 
restore the trade unions to that position of im- 
munity which these bodies enjoyed before the Taff 
Vale decision. The righteousness of that famous 
pronouncement is recognised in the following 
striking paragraph :—‘ The objections against dis- 


= | turbing the law as laid down in the Taff Vale case 
| appear insurmountable. 


There is no rule of law so 
elementary, so universal, er so indispensable as the 


/rule that a wrongdoer should be made to redress | 


2|/ his wrong. If trade unions were exempt from this | 


liability, they would be the only exception, and it | 








; the Commissioners upon the Taff Vale decision, we | injustice.’ 





would then be right that that exception should be | 
removed.- That vast and powerful institutions 
should be permanently licensed to apply the funds | 
they possess to do wrong to others, and by that 
wrong inflict upon them damage, perhaps to the | 
amount of many thousand pounds, and yet not be | 
liable to make redress out of those funds, would | 
be a state of things opposed to the very idea of law | 
and order:and justice.” The Commissioners also | 
pointed out that the effect of the judgment has | 
been to make trade unions much more careful than | 
heretofore in seeking not to infringe the law, with | 
the result that strikes have been less frequent, that | 
in the conduct of trade disputes there has been less | 
violencesand intimidation; and that the disputes | 
‘themselves have been easier to settle than was the | 
c¢asé before the law was authoritatively laid down. | 
Having said thus much concerning the views of | 


It embodies the labours | 
‘|of a number of distinguished lawyers who have 
apparently made a careful and unbiassed inquiry | 
| into one of the most abstruse branches of English | 





are compelled to enter the region of criticism ; and 
criticism of the findings of the Commission is 
fortified by the fact that two members—Sir God- 
frey Lushington and Sir William Lewis—refused to 
sign the Report, the last-named gentleman practic- 
ally refusing to endorse any of the opinions expressed 
by Lord Dunedin, Mr. Arthur Cohen, K.C., and 
Mr. Sidney Webb. 

To deal with all the sixty-seven paragraphs of 
the Report would be impossible. Let us touch, as 
briefly as may be, the various matters which it is 
suggested should be made the subject of legislation. 
It is recommended that Trade Unions should be 
made legal associations; that strikes from what- 
ever motive, or for whatever purposes they may 
arise, apart from crime or breach of contract, 
should be declared legal, and that the Act of 1875 
should extend to sympathetic or secondary strikes. 
To these two recommendations there does not 
appear to be any serious objection,except that their 
necessity is not altogether obvious. By Paragraph 
3, the Commissioners recommend that it should be 
declared that to persuade persons to strike, 7.¢., 
to desist from working, apart from procuring 
breach of contract, is not illegal. To this recom- 
mendation it may seem rather late to object, seemg 
that the practice of persuading workmen to strike 
has been in vogue for a considerable time. But 
since it involves an admission of a right to interfere 
| with those free relations which ought to subsist 
between master and man, it is not to be supposed 
| that employers will allow it to pass unchallenged. 
The next proposal is “ to declare that an individual 
| shall not be liable for doing any act not in itself an 
actionable tort only on the ground that it is an 
interference with another person’s trade, business, or 
profession.” This is to declare, in effect, that if 
A. persuades B. to dismiss or not to employ C., 
C. shall have no right of action against A. Our 
| objection to this recommendation may be simply 
| expressed by saying that it is a proposal to revise 
| the judgment of the House of Lords in Quinn v. 
| Leathem. Dealing with this recommendation, Sir 
| William Lewis said: “I most strongly object to 
| thisrecommendation. It is directly in conflict with 
| the evidence, which was unanimous in favour of 
|maintaining the decision in Quinn v. Leathem 
|intact. Neither on the evidence given before us 
|nor on any general ground of policy does there 
appear to me to be any justification for legislation 
to legalise interference with another's trade, 
business, or employment, which the law at present, 
as laid down by Lord Lindley and Lord Brampton 
in Quinn v. Leathem, clearly prohibits.” The 
decision in Quinn v. Leathem is founded upon the 
| broad base of English common law; this the Com- 
missioners would distort in favour apparently of 
trades unionists alone. 

We now pass on to consider what the Commis- 
sioners have to say upon the question of setting 
/apart certain trades union funds for benefit pur- 
poses. It is suggested that provision should be 
made for the facultative separation of the proper 
benefit funds, such separation, if effected, to secure 
these funds from being taken in execution. We 
should be the first to deplore that benefit funds 
should be drawn upon to provide strike pay for the 
|members of a union; by all means let there be 
‘legislation to prevent misapplication of benefit 
funds ; but what is there to prevent a trade union 
(under the proposed legislation) placing all its 
funds in benefit, and then showing empty 
coffers when damages are claimed for wrongs 
inflicted by the responsible officers of the union ? 
If members of the union wield their powers to the 
injury of others they ought to be made to pay 
| damages. Is it not a little astonishing to find that 
| while the Commissioners approve the justice of the 
| Taff Vale decision, they also approve a change in 
| the law by which the effect of that judgment may 
be whittled away. Sir Godfrey Lushington, we are 
glad to see, wholly dissents from this recommenda- 
tion. It is true that Lord Dunedin expresses the 
view that militant funds must be separated from 
benefit funds; but the fact must not be lost sight 
of that grave injury may be done to third persons 
without the expenditure of any money by trades 
unions. It would, however, we suggest, not be 
impossible to draft an Act which would protect 
benefit funds from misapplication to strike purposes. 

It is next suggested that means should be pro- 
vided whereby the central authorities of a-union 
may protect themselves against the unauthorised 
and immediately disavowed acts of branch agents. 
A close examination of the Report has wholly failed 
to reveal to us any reason for thus placing trades 
unions above the law of principal and agent. Sir 
Godfrey has also something to say in dissent from 
this. He writes that “it is not suggested that the 
general law is really inappropriate for trade unions, 
or that its ap] livation has been found to produce 

’ We ave at oa lose to understand why 
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this recommendation was necessary at all. | 


missioners point out, in the prologue to their report, | 


affecting short-distance traffic on the railways jp 


One of the most important recommendations of | that the representatives of trades unions refused to | all the districts where they are constructed. “Lorg 


the Commissioners is contained. in Paragraph 8, 
where they propose to alter Section 7. of the | 
Conspiracy and Protection of Property Act, 1875, | 
by repealing Sub-section 4 and the proviso, and in | 
lieu thereof enacting as a new Sub-section (which 
would also supersede Sub-section 1), ‘« Acts in such 
& manner, as to cause a reasonable apprehension in 
the mind of any person that violence will be used | 
to him or his family.” Sub-section 4 of Section 7 
reads as follows: “ Watches or besets the house or 
other place where such person resides, or works, or 
carries on business, or happens to be, or the 
approach to such house or place.” In other words 
it is suggested that “watching and besetting” 
shall not be prohibited, unless the person whose 
premises are watched, apprehends that violence 
will be done. At first sight this appears to be a 
proposal to legalise picketing; but it must be 
remembered that if picketing ever amounts to 
a nuisance, it is illegal and can be restrained by 
injunction, and a trade union which authorises the 
nuisance can be made liable in a civil action. 

The Commissioners would, therefore, appear to | 
favour that form of picketing which is necessary for | 
peaceful persuasion, and say with some show of | 
reason that “the consideration that the right to | 
strike which, when not accompanied by breach of | 
contract, tort, or crime, is legal, and, indeed, is con- 
ceded by nearly all employers to be within the 
rights of workmen, carries with it, in our judgment, 
a3 a corollary the right to persuade others to do the | 
same.” Were this the only change in the present 
law which the Commissioners recommend, we should 
have but small objection to the results of their | 
deliberations. 

The ninth recommendation of the Commissioners 
is in the following terms:—‘ To enact that an 
agreement or combination by two or more persons 
to do, or procure to be done, any act in contempla- 
tion or furtherance of a trade dispute shall not be 
the ground of a civil action, unless the agreement 
gr combination is indictable as a conspiracy, -not- 
withstanding the terms .of- the Conspiracy. and 
Protection of Property Act, 1875.” This recom- | 
mendation would doubtless puzzle many a. legal 
mind, and it is not to be expected that employers 
of labour will easily grasp its meaning. Let us 
endeavour, therefore, to analyse it. A conspiracy 
consists not merely in the intention of two or more, 
but in the agreement of two or more, to do ‘an 
unlawful act or do a lawful act by unlawful means. 
Prior to 1871, the Courts had, in certain cases; in 
applying the law of conspiracy, treated as criminal 
combinations ordinary strike proceedings which did 
not involve the commission of anything which, if 
done by-one person, would be forbidden by either 
the criminal or the civil law. To remedy this state 
of things, it was declared by Sec. 3 of the Con- | 
spiracy and Protection of Property Act, 1875, that 
an agreement or combination by two or more | 
persons to do or procure to be done any act in con- 
templation or furtherance of a trade dispute between 
employers and workmen shail not be indictable | 
as a conspiracy if such act committed by one_ 
person would not be punishable as a crime. 
The civil action for conspiracy differs in this 
respect from the criminal, that the conspiracy is 
not complete by mere agreement, but must result 
in something being done from which damage | 
results in order that the action may lie.. Seeing | 
that civil actions are now of almost greater moment | 
to trade unions than criminal proceedings, the | 
Commissioners are of opinion that the law should 
once more be amended in their favour by saying | 
that an action shall not lie for conspiracy against | 
a trade union unless the matter complained of is | 
indictable as a crime. They point out that the | 
case of Quinn v. Leathem shows clearly that there | 
might be an action for damages based on any con- | 
spiracy to injure or to do harm, and it is obvious | 
that the very essence of a strike is, in one sense, to 
do injury to those against whom it is directed, and | 
the object of their recommendation is to eliminate | 
from trade disputes actions for conspiracy to injure. | 
We cannot go at any greater length into this | 
recommendation. We can only say that from the 
employers’ point of view it appears to leave them 
at the mercy of the unions. It absolutely nullifies | 
the important principle which was recognised by | 
Lord Lindley in the case of Quinn v. Leathem, | 
when he said :—“ My Lords, it is said that the con- | 
duct which is not actionable on the part of one | 
person cannot be actionable if it is that of several | 
acting in concert. This may be so where many do 
no more than one is supposed to do. But numbers 
may annoy and coerce where one may not. Annoy- 
ance and coercion by many may be so intolerable 
as to become actionable, and produce a result which 
one alone could not produce.” 

“One word more, and we have done, The Com- 





| country. 


their deliberations. We can only say that, having | 
regard to the drastic nature of the proposed | 
changes in the law—all of which appear to favour | 


|the trades unions—these bodies have not suffered | 
/much by their absence. 


Railways and Tramways. 


THE principal railway companies in recent years | 
have so largely complained of the disastrous effects | 
produced by the competition of electric tramways | 
that it should be somewhat gratifying to the share- | 
holders and others interested to be assured, generally 
speaking, that the worst, or nearly the worst, has | 
now been experienced from this source of rivalry as | 
it exists at the present time. Every six months the | 
chairmen of many of the companies have had to tell | 
the same story of increased diversion of local and | 
suburban passenger traffic by the operation of | 
electric tramways, whether in private or municipal | 
ownership, but the advance of the invader has not 
caused much perturbation of mind, as the railway 
companies have preferred to wait further develop- 
ments before taking any other action than the 
introduction of rail motor cars in_ particular 
instances. Exceptions to this general situation of 
affairs exist in a few cases, as, for example, on a 
short section of the North-Eastern Railway, and on 
the Lancashire and Yorkshire Railway between | 
Liverpool and Southport ; while the contemplated 


‘conversion to electric traction of the Victoria- | 


London Bridge section of the London, Brighton | 
and South Coast Railway will represent a 
further experiment on surface steam lines in this | 
But if we inelude the Liverpool over- 
head railway, the London underground tube rail- 
ways, and the transformed Metropolitan and District | 
Railways, we find nothing whatever which would | 
justify in any way the undertaking of a large 
scheme of electric railway working by any of the 
principal railway companies, either at the present 
time or in the near future. The financial results | 
which have attended the working of British electric | 


' railways of all kinds have hitherto not been-very | 


encouraging, and some of them—the City and South | 
London and the Liverpool overhead lines, for 
instance—are themselves severely suffering from | 
the, stress of electric_ tramway competition ; while | 


‘the Central London Railway, with its enormous | 


traffic and -traffic-drawing possibilities, has been 
unable .to make any advance on the original | 
dividend of 4 per cent. on the ordinary stock. Yet 
in the past half-year the eleven principal steam 
railway companies have declared dividends higher 
than this rate of distribution, and where the rate is 
not greater than in the corresponding half-year of | 
1904 it is being maintained on the same basis, 
namely, 7 per cent. in the case of the Great Western, 
and 8 per cent. in that of the London and South- 


| Western Railway. 


A few illustrations of the present attitude of the 
railway companies towards electric tramway com- 
petition may be worthy of mention. The London 


'and North-Western and Great Western Railways 


have nothing to say on the subject, while the 
Great Central Railway records not only general 
improvement, but also an increase in the third-class 
passenger traffic. This shows, as Sir Alexander 
Henderson informed the shareholders at the recent | 
meeting, that the competition from tramways 
seems to have ended in so: far as the company | 
is concerned. At the London and South-Western 
Railway meeting Sir Charles Scotter remarked that | 
the factors of tramway and motor omnibus compe- | 
tition have not affected the company in the same | 
proportion as other lines—an observation which is | 
easily. understood by consideration of the passenger | 
increase of over three-quarters of a million in the 
past half-year. The South-Eastern Railway con- 
tinues to lose traffic in the metropolitan area, but 
Mr. H. Cosmo Bonsor states that the receipts 
are good outside the six miles radius. A similar | 
opinion is expressed by Sir E. Leigh Pemberton | 
in the case of the London, Chatham and Dover | 
Railway, which, notwithstanding a total loss of 
more than three-quarters of a million passengers in 
the half-year, has actually succeeded in increasing 
the revenue from the passenger traffic. In fact, 
outside of London this railway, as well as other 
lines, is really improving its position. The 
Midland Railway, which has suffered keenly from 
tramway competition in the districts of Sheffield, 
Birmingham, and Manchester, has not experienced 
any further reductions, and Sir Ernegt Paget 
concludes from this fact that this rivalry has now 
reached high-water mark. In the case of: the 
Great Northern Railway some effects of tramway 
competition are still felt, especially in Yorkshire, 
and Lord Allerton states that the tramways are 





| distance traffic rather than enter u 
struggle to recover that which has 


‘fire-box, 


| give evidence before the Commissioners or assist | Cottesloe, in addressing the shareholders of the 


London, Brighton, and South | Coast Railway 
remarked that the rivalry is not having the effect 
which it formerly had. The company is now holdin 
its own, and also regaining some of the traffic 
previously diverted. The Great Eastern Railway 
as the last to be mentioned, has again lost a large 
amount of traffic, and the competition of electric 
tramways is still regarded as a very serious matter, 

The conclusion to be drawn from the considera. 
tions set forth above is that the most severe blow 
which the competition of electric tramways js 
capable of delivering has, on the whole, already 
been inflicted upon the railways, having regard to 
the position of tramways at the present moment, 
A loss of passengers, formidable as it has been jn 
the case of local and suburban traffic, should not, 
however, be taken too seriously by the railways, 
A numerical loss does not of necessity imply a 
reduction in the total revenue; and, moreover, 


compensation should be obtained by the granting 
of facilities for the transport of persons beyond 
| the suburbs, where tramway rivalry is non-existent, 


It seems, too, as if this policy has already heen 
initiated in some cases, and emulation in others 
should bring its own reward. But if electric 


| tramway competition under present circumstances 
has reached its maximum limit, there is no special 
inducement for the steam lines to embark upon 


the transformation‘of their systems to any method 
of electric traction pending the completion of experi- 
ments in hand and in contemplation. Any such 
schemes would naturally be of local character if 


they were resolved upon, as in the case of the 


Victoria~-London Bridge section of the London, 
Brighton, and South Coast Railway; but there 
seems to be a determination to develop the longer 
= a definite 

en diverted. 
Besides, if the best that electric railway working 


can perform is represented by the highest dividend 
of 4 per cent.," what would be the gain of these 


| steam railways which are paying greater dividends 


for the past half-year if they were to transform to 
electric traction, even for local and suburban 
services. We know, of course, that electric trac- 
tion allows of the establishment of an accelerated 


| service of trains, but until it can show results 
superior to the 4 per cent. dividend of the Central 


London Railway there is little hope, notwithstand- 
ing the favourable reports of the North-Eastern 
and Lancashire and Yorkshire Railway Com- 


| panies, of any speedy conversion of steam lines to 


electric locomotion. The tramway has come to 
stay for local and suburban traffic; let, therefore, 
the railway companies look more closely into the 
question of the slightly longer distance traffic in the 
future as being more remunerative, and as likely to 
promote the migration of workers in large cities to 
dwellings in the country. 


Steam*Bolilers and their Owners. 


It is very comonly assumed that those- who have 
to do with steam boilers know that their use is 
always dangerous in a greater or less degree. 
Thus, every locomotive engine drivefknows that 
his life depends on the depth “of-water over the 
crown of the fire-box. But the magnitude of the 
risk does not appear to be generally realised. If it 
were, numerous explosions causing destruction of 
life and property which now occur would not take 
yore Every boiler explosion presents two problems 
or solution. The first is technical, or scientific, 


| and concerns the condition of the boiler, shortness 


of water, grooving, the quality of the plates, <c.; 
the second is purely psychological. What was the 
mental process, or train of reasoning, or mental 
condition which permitted the explosion to happen ? 
Of course, there are explosions which have no 
immediate connection of any kind with the mental 
condition of those in charge of the boiler; but these 
are exceptional. It suffices to mention them before 
passing on. 

We have before us a report just issued by the 


| Board of Trade under the provisions of the Boiler 


Explosions Acts, on the explosion of the boiler of a 
ploughing engine at Rayham Farm, Isle of Sheppey. 
It occurred on the 25th of July, 1905, and the 
driver was killed instantly. The engine was one 
of a pair built by Messrs. Aveling and Porter, of 
Rochester, in the year 1871; therefore, it was 
thirty-four years old. It was the property of 
Messrs. Knight and Co., Limited, who keep a 
number of traction engines and ploughing sets, 
employing, indeed, about one hundred men.: It.had 
been frequently repaired. It had three new fire- 
boxes. It does not appear that any particular 
attention had been paid to the shell or to the external 
It was insured with the National Boiler 
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Insurance Company. But the recommendations 
of the company were not carried out; and the 
Board of Trade Commissioners hold that the officers 
of the insurance company are quite free from blame. 
The history of the engine is similar to that of 
dozens of other agricultural engines. It was used 
sporadically. For months during the. season it 
had no respite, then it was put on one side for 
perhaps double the time. Then, once more, steam 
was gob up, and it began work. The evidence 
went to show that of the thirty-one years of its life 
it probably worked ten years, and it was coolly 
argued in the course of the inquiry that it was 
virtually only ten years old. The Commissioners 
could not be persuaded to accept a theory more 
remarkable for its ingenuity than for its soundness. 
We have no evidence to show how the boiler was 
treated in the days of its youth; in its old age it 
was dealt with recklessly. Thus we are told 
that “strips of metal’’ were put on the 
safety valves to increase the pressure, by one of 
the drivers; but. the manager or superintending 
engineer did nothing. A short time before the 
end, a leak started in the outside fire-box close to a 
bracket. carrying some part of the gearing. A 
boilermaker was sent to stop this leak. This he 
could not do, and returning, reported to that effect. 
The engine was sent away to plough, and it blew 
up with great violence, scattering its fragments far 
and wide. The explosion was caused, we are told, 
by the ultimate failure of the plate through 
repeated bendirg action at the line of rivet holes 
connecting the arch plate of the outside fire-box 


with the plate forming the right-hand side of the the metal. 


The three upper rows of stays on this| worst if the engine moved so slowly that the | ; 
/number of experiments which have been made to 


casing. 
side of the fire-box parallel to the seam that failed 
had, with exception of one stay in the third row 
from the top, been broken for a considerable time 
previously, and, in the absence of support from 
these stays, serious panting of the plates had 
occurred whenever the steam pressure was raised or 
varied in the boiler, setting up stresses in the seam 
which caused the plate to crack and ultimately to 
fail. The rivet holes being punched the metal at 
the edges would be hardened and in a condition in 
which cracks would readily form. 


With the mechanical details we have no further 
concern at present. The interest lies in the reason 
why a boiler in such bad condition came to be 
worked. Familiarity breeds contempt; those who 
work ploughing tackle have a much lower standard 
of excellence than obtains on a railway for example. 
Yet it*is not easy to understand how any super- 
intending engineer could avoid regarding with 
grave suspicion a boiler thirty-one years old which 
had seen very heavy service, was leaking, and could 
not be repaired by the boilermaker. We are told, 
however, that Messrs. Knight and Co.’s manager 
had too much to do in the way of commercial 
duties to attend to the engines. Here we have the 
first problem. How did it come to pass that the 
directors did not insist on their managing engineer 
discharging his own duties first and those of a com- 
mercial traveller and secretary subsequently ? 


Next in authority under the manager was an out-| not been applied. 
When the ploughing | examples of these facts; thus we have engines | the average temperature of the cylinder walls and 


door foreman named Taylor. 


pairs ought to have been made during the slack 
season; and. so after all has been said, we come 
back to the original puzzle. How is it that various | 
individuals, who must one and all have understood | 
that risk attended the working of any and every 
steam boiler, failed to perceive that the risk must 
have been-enormously enhanced in the case of 


cal than a pumping engine; but, in point of fact, 
they are less economical. It has been suggested 
that the low-speed engine has much smaller ports 
and clearance than the high-speed engine, and that 
the economy is due to this. But without disputing 
the good influence of small clearance, we may point 
out that mill engines of the highest type, and with 





life. The Commissioners could find no excuse for | 


the neglect of precautions. They hold that Mr.R. L. 
Knight and Co. are responsible. The firm has to 
pay £80 towards the cost of the inquiry. It has 
lost an engine, and killed a man. There is no room 
to doubt that in future it will take more thought 
for its machinery. 


The Economy of Pumping Engines. 


THE student is taught that the economy of steam 
engines depends on two main factors—to wit, the 
expansion of the steam and the prevention of 
cylinder condensation. In simple language, use a 
high pressure, cut off the steam early, and keep 
the cylinder as hot as possible. But, unfortunately, 


ing range of temperature. 
enters the cylinder when the cylinder is as cool as | 


of expansion. But a qualification comes in. | 
metal of the cylinder, it is held, does. not gain and | 





lose heat instantaneously ; it travels in and out of | 
Initial condensation would be at its | 
| cylinder could cool down at each stroke to the | 
temperature of the condenser, not merely to an 
infinitesimal depth, but far into its substance. 


| Reasoning in this way, it seems to be clear that the | 
/more slowly an engine runs the greater will be the | 


a boiler of great age, which had led a terribly hard | 


the range of temperature permits it to be, initial | tion | 
condensation augments pari passu with the range | cylinder would go on getting hotter and hotter. 
The |Loss is due to the fact that the evaporation 


drop valves and clearance at least as small as those 
| of any pumping engines, are beaten in economy by 
|the latter. Again, non-rotating engines of the 
| differential type, which have very large clearance 
| Spaces, are often as economical as high-class mill 
| engines, albeit they are not in the first flight. So 
| far, we see that there is really no entirely satisfac- 
|tory explanation offered to account for the facts. 
| We must seek in some other direction for a solution 
of a very interesting problem. 

It will be seen that, after all, the whole question 
turns on the power of the cylinder to condense ~ 
| steam and re-evaporate water. It appears that 
this may be overrated, or to simplify the problem, 
we may assume that the influence of the time 
element has not been appreciated or undersood. 
In the first place, it must be kept e>rstantly in 





the conditions are in some respects incompatible. | mind that the total weight of fluid that enters the 


An extended range of expansion means a correspond- | cylinder as steam must leave it as steam, mitus 
As the steam always|the weight liquefied by the conversion of heat 


conduction and _ radia- 
If it did ‘not, the 


into work, and _ by 
to the external world. 


takes place mainly during the exhaust stroke, 
when the steam does no work. Multitudes of 
experiments have been made to ascertain the depth 
to which temperature ranges in cylinders ; but the 


ascertain the quantity of steam which a mass of 


cast iron can condense and re-evaporate in a given 
time may be counted on the fingers, and gives quite 
negative and uncertain results. It must not be 


| range of temperature, and the larger the weight of | forgotten that the difficulties of the problem are 


steam condensed per stroke. 


From which is/ intensified by the circumstance that under certain 


deduced the law that the quicker the engine runs | conditions very distinct economies have been 


the greater will be its economy, other things being 
equal. Apparently this reasoning is logical and 
|conclusive. If, now, we push it further, we arrive 
at a syllogism—slow-running steam engines are 
uneconomical; the pumping engine runs slowly ; 
therefore, the pumping engine is uneconomical. 
Steam engine practice is, however, full of anoma- 
lies. No one has ever yet succeeded in proving 
that high speed is essential to economy ; or, on the 
other hand, that the low-speed engine is uneco- 
nomical. Indeed, if we seek for engines of maxi- 
mum efficiency, we shall find them among pumping 
engines with very slow piston speeds and a small 
number of strokes per minute. 
ing under these conditions the maximum time is 
allowed for cooling down and for heating up the 
cylinder, and the loss by cylinder condensation 
ought to be the greatest possible. Nor will it do 
to urge that jackets or superheating come into play. 
Some of the finest pumping machinery in the world 
has unjacketed cylinders, and superheating has 


We have frequently given | 


|secured by running engines at higher and higher 
'speeds. But there is good reason to believe that 
| the weight of steam condensed may be independent 
| of the whole quantity of steam brought in contavi 
| with the metal. Let us suppose that under given 
| conditions of pressure and temperature 100 lb. of 
| steam pass through a cylinder in a minute in gulps 
| assimilating to the strokes of apiston, and that 10 lb. 
| are condensed and evaporated. Let now 1000 |b. 
|pass in the samé time, the number of gulps or 
| strokes being augmented ten-fold. Will the con- 
| densation and evaporation still be 101b., or will it 
| be greater or smaller? In the first case it would re- 


In engines work- | present 10 per cent., in the second case 1 per cent., and 


| so far the conditions are altogether in favour of high 
‘speed. If, however, it can be shown that -the con- 
| densation in the latter case was 100 1b., then it is 
|clear that high speed would have no effect on 
|economy. Experience with pumping engines goes 
|to support this view. There is, indeed, reason to 
| believe that the received theory according to which 
| the net loss is measured by the difference between 


season was over in 1904 the driver reported defects | which get an indicated horse-power out of as | that of the steam, is not sound. Condensation and 


to Taylor. 
carried out. 


No notice was taken, and no repairs | little as 10-5 lb. of steam per hour, with a piston | 
The Commissioners say :—“ When | speed of under 200ft. per minute. 


It is true that | 


re-evaporation are effected by almost infinitesimal 
thicknesses of metal, the temperature in which 


orders were given for steam to be got up, Taylor, ' these are triple-expansion engines,.but the pressure | fanges with lightning-like rapidity. It may very 


instead of doing his duty, as he ought to have done, 
and either reporting or putting right the defects 
which had been pointed out to him by Gilbert in 
October, 1904, allowed the machine to be put with 
No. 712 and told off to go with No. 712 to Scockle’s 
farm; while Lucia, who is the shop engineering 


is only about 150 lb. per square inch. So far as | 
our knowledge goes, no triple-expansion mill or | 
marine engine with a piston speed three or four | 


| times as great has done better unless the steam was | 


foreman—a man with forty years’ experience, who | 
has been with Messrs. R. L. Knight and Co. for the | 
last nine years, and who is the person actually in | 


charge of their machinery—made no effort whatever 


to satisfy himself that that engine, No. 711, was in 
a fit and proper state to leave the yard to go out 
to do the work it was to do.” 

Once more asking questions, What was the mental 
condition of all concerned? There are, we think, 
two answers. 


| horse-power per hour. 


The first is that the mere fact that | 


the boiler was of great age possessed in their eyes | 
no importance at all. They would in all probability | 


have acted in just the same way if the boiler had 
been a hundred years old. We suppose that few 
causes have been more prolific of catastrophes with 
boilers than that attitude of mind which prevents 
the influence of age and prolonged wear and tear on 
« boiler from being understood. An old boiler 
should always be regarded with suspicion. As 
a rule, outside a limited circle, age is regarded as 
of no account. The second cause was the refusal 


of subordinates to take responsibility. No, doubt. 


there was a press of work at the time. If Taylor 
had stopped the engine for repairs, or the driver 


superheated. In the United States during the past | 
ten years the duty of pumping engines has been | 
increased from 154,000,000 to above 178,000,000, | 
and the steam. consumption reduced from 112 to | 
104 lb. per indicated horse-power, a gain of over | 
10 per cent., the coal consumption being brought | 


| down to a minimum of 1 Jb. during test runs, and | 


under working conditions to 1} lb. per indicated | 
Nor is this excellence | 
peculiar totriple-expansion engines ; evencompound | 
pumping engines give an indicated horse-power | 
with little over 12 lb. of steam per hour. 
It is not, however, with questions of economy in 
general that we have now to do, but with the) 
influence of piston speed on the consumption of | 
steam. Piston speed has in itself no influence | 
worth naming. It is in the alternation of tempera- | 
ture that loss of efficiency must be sought. As we | 
have pointed out, it is taken for granted that the | 
longer the periods during which steam is in contact 
with a material colder than itself, the greater will | 
be the weight of steam condensed during the steam | 
stroke and re-evaporated during the exhaust stroke. | 
In other words, thé extremes of temperature will | 
be nearer the average when the alternation is rapid | 
than when it is slow. If this reasoning is correct, | 


had refused to take it out, they might have. been| then engines making a couple of hundred:revolu- 


charged with insubordination. . Obviously, the xe- 


tions:per minute ought'.to be-mueh more eeonomi- 


well follow that the whole difference between a 
high-speed cylinder and a low-speed cylinder is 
that the zone of average temperature will be nearer 
the inside the quicker the engine runs ; but this need 
not materially affect the temperature changes on, so 
to speak, the surface of the cylinder walls. A most 
important factor is the presence or absence of 
moisture on the cylinder walls. Experiments made 
in Belgium, and referred to in the paper read before 
the Institution of Mechanical Engineers at Liége 
last year, showed that the transmission of heat 
from a gas to a metal is about 360 times more 
rapid when the metal is wet than when it is dry. 
If this be so, it may follow that all other influences, 
such as speed, sink into comparative insignifi- 
cance. 

It appears to us that it is only in some such way 
that it is possible to explain the small influence 
which the number of revolutions made per minute 
has on the weight of steam per indicated horse- 
power per hour. Diagrams taken from pumping 
engines do not show condensation losses in any 
way comparable to the speed. It is by no means 
easy to devise an experiment which would deter- 
mine the relation between the rate of alteration in 
temperature and the initial‘ condensation in a 
cylinder of cast iron, because, as we have said, all 
that enters the cylinder as steam must leave it as 
steam. But the line of research we suggest is full 
of promise of interest. It has nothing’ whatever 
to do, however, with inquiries into the temperature 
of. cylinder walls. The -igformation required must 
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take the shape of a statement of actual facts arrived 
at experimentally. 


James Watt Memorial. 


Asout two years ago Mr. Andrew Carnegie | 
offered the municipality of Greenock the sum of | 
£10,000 as the nucleus of a fund for what evidently | 
he had intended should be a fitting memorial of 
James Watt in the town of his nativity. After | 
much consideration as to what form a memorial, | 
suitably appealing to the general public, should 
take, it was decided to appeal for subscriptions 
without defining the precise form of the memorial. | 
It is unfortunate that matters financial, after all 
the efforts put forth to gather in contributions, | 
should remain pretty much as they were gqriginally. 
The total fund now available does not exceed 
£10,200, and apart from the contribution of Mr. 
Carnegie—which, after all, does not amount to 
£10,000—only £700 has been subscribed in this 
country and £190in America. Influential canvass, 
nevertheless, was made by Mr. Carnegie in the 
United States, while in this country Dr. Robert 
Caird, of Greenock, as head of a committee, sent 
out 10,000 circulars inviting subscriptions. . It has | 
at last been decided that the memorial shall take | 
the form of a commemorative public building and | 
statue to be erected on the site of Watt's birth- | 
place, at the corner of William and Dalrymple: | 
streets, Greenock. The building arranged for is 
estimated to cost £6500, and the fund available 
being just over £10,190, there will -be a fair balance | 
for endowment, or for other necessary purposes. 
Greenock, of course, already possesses a memorial 
of its celebrated native in the ‘“ Watt Institute,’ a 
building accommodating not a few mementoes of 
the great engineer, including a replica of the 
admirable Watt statue by Chantrey, as well as a/| 
fair library, reading-room, and commodious lecture 
hall, in which the anniversary ‘‘ Watt Lecture ”’ is 
regularly delivered by some notable in the engineer- | 
ing or scientific world. But this apart, it might | 
have been thought that an object so obviously | 
worthy, and an appeal! so influentially prosecuted, | 
would have had greater success. 








| 
| 
| 


Tramway Management. | 


Ar the beginning of the great change in our | 
tramway systems the interests of the old class of 
management had to be considered, and gentlemen 
were appointed or succeeded to the direction of | 
electric tramway systems whose only qualifications | 
were an imperfect acquaintance with the manners | 
and customs of the horse, a rudimentary and uncer- | 
tain knowledge of some of the elementary principles 
of car construction, some vague notions touching 
upon rail laying and permanent way in its crudest 
aspect, certain general personal ideas dealing with 
the transport of passengers, and some valuable 
experience in the control of ostlers, drivers, and the 
curious world of conductors. |The vested interests 
of the lay manager has been found to be a heavy 
obstacle, and the ordinary member of a municipal 
tramway committee have been slow, very slow, to 
see that economy, efficiency, and satisfaction to 
the travelling public can only be secured under 
the enlightened direction of an up-to-date 
manager, who is first of alla competent engineer. 
The intelligent supervision of a power-house 
and the economy of its costs, the thorough 
knowledge of all the complications and details of 
modern car construction, a scientific training in the 
manufacture of electrical equipment, and a sound 
experience in overhead conductors, conduit or sur- 
face-contact systems, are essential qualifications for 
the management of a modern electric tramway, 
qualifications which are obviously rarely or 
never possessed by the lay manager. The 
corporation of Liverpool, in the making of 
some-recent appointments, have borne these facts | 
in mind. Mr. Holmes, the city consulting elec- | 
trical engineer, is now appointed in the same | 
capacity to the Tramway Company. Mr. Alfred 
Clough, who is resident electrical engineer of the | 
city’s electric supply department, now becomes | 
resident engineer to the tramways department as | 
well, and below these gentlemen departmental | 
superintendents have been appointed to look after | 
traffic, accounts, power house, permanent way, and | 
overhead. Liverpool, of course, is a great place, | 
with an immense system of tramways, and what | 
is possible in such a service is out of the question | 
in a small town ; but the sound and solid principle | 
which it illustrates is the supremacy of the! 
engineer. What is required is competent engineer- | 
ing direction, with a good knowledge of traffic | 
management; and what should be avoided, or if | 
accepted, only accepted under quite extraordinary | 
circumstances, is competent traffic management 
with some knowledge of engineering, 
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At the present time, when there isa tendency to plagiarism 
amongst many motor car designers, and a decided inclination 
towards complication of mechanism, any modest departure 
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Fig. i-VALVELESS MOTOR CAR ENGINE 


from the conventional is welcome, but the production of a 
car having an engine with no valves, and a transmission 
mechanism without the usual change speed gear box, is 
almost paradoxical, Mr. Ralph Lucas, 191, Westcombe Hill, 











two parallel cylinders A®A!Yeach 5fin. ‘diameter by (44in 
stroke, with a combustion chamber, crank chamber, wate 
jacket, induction and exhaust ports, and carburetter in 
common. It has two identical pistons B B!, connecting-rods, 
crank shafts, and balance weights W, and these all move in 
unison. Although the pistons move 
together, the crank shafts C C! revolve 
in opposite directions through the 
medium of spur gearing in the crank 
case, as shown. The crank case is air- 
tight, and the balancing of the moving 
parts is effected by the weights attached 
to the shafts outside the case, and it is 
claimed that *‘ the usual tendency of 
engines to recoil about one crank shaft, 
due to the changes of speed of rotation of 
the fly-wheel, 1s counteracted in this 
engine by the opposite tendencies of the 
two-geared crank shafts and their fly- 
wheels.’’ Theaction of the engine is as 
follows :—When the pistons B B! ascend, 
air is drawn into the crank case through 
the carburetter and passage G. The 
petrol isin the meantime dripping imto 
thechamberI. The pistons then descend, 
compressing the air in the crank case and 
forcing it through the throttle L and 
chamber I, where it becomes mixed with 
the petrol vapour, and when the piston 
B! has uncovered the ports D, is admitted 
into the cylinders A A!, driving before it 
the products of combustion of the pre- 
vious explosion through the exhaust 
ports EF, and replacing them with a new 
charge. On the next upstroke the pistons 
compress the charge prior to its ignition 
and downward movement of the pistons. It 
will be noticed that the exhaust ports E 
are uncovered earlier than the inlet ports 
D on the down stroke, and the bulk of 
the burnt products is allowed to escape 
before the new charge enters the cylir - 
ders. The carburetter has a needle 
valve K which is depressed to admit 
petrol by the longitudinal motion of tke 
spindle S caused by the passage of air 
past the diaphragm V. The sparking 
plug is placed in the top of the engine midway between 
the two cylinders, as shown, and the passage M is provided 
to relieve the compression when starting the engine. 

It is claimed for this motor that, being valveless, it is more 
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Fig. 2-CHASSIS OF VALVELESS MOTOR CAR 


Blackheath, is responsible for such a new departure, the chief | 
feature of his car being a vertical two-cycle petrol engine of | 
original design and remarkable balance. As will be seen from 


trustworthy than other engines ; that the connecting-101s aro 
in constant thrust, giving silent running, irrespective of the 
wear of the connecting-rod ends ; that the balance is superior 


| the accompanying sectional view—Fig. 1—the engine has | to four-cylinder engines; that being practically only a single- 
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cylinder engine, any defects are casuy diagnosed ; that it can 
be reversed by arresting the motion and advancing the igni- 
tion; that it gives a large torque at low speeds, is cheap to 
mike, and is economical. 

Referring to the power of this engine, independent brake 
tests, carried out by the Daimler Company, confirm the claim 
for a high torque at low speeds. The engine gave 13-5 
brake horse-power at 1000 revolutions, 13:3 brake horse- 
power at 950, 13-2 brake horse-power at 850, 13 brake horse- 
power at 720, 11:5 brake horse-power at 600, 10°8 brake 
horse-power at 500, 9 brake horse-power at 400, and as much 
as 7°46 brake horse-power at 300. Compared with the 
average powers of other petrol engines when running slow, this 
is rather a remarkable record. The weight of the motor is 
3} cwt., and a car weighing 1 ton 421b., without passengers, 
when tested by the Daimler Company, ran 20 miles on 
muddy roads with a consumption of seven pints of petrol. 

The engine is placed under the driving seat of the car, with 
crank shafts arranged transversely.’ One crank shaft 
extended outwards, and carries the high-tension electric igni- 
tion apparatus and commutator, and operates an oil pump; 
the other shaft is carried out in the opposite direction, and 
carries a metal-to-metal cone-clutch, by which the motion is 
transmitted to a second-motion shaft. From the latter it is 
again transmitted by a single chain gear to an intermediate 
shaft. From this shaft one of two chains—for high and 
low speeds—communicate motion to the live axle of the car, 
theirrespective sprockets being driven by means of jaw clutches. 

The framework of the car resembles somewhat that of a 
punt, the whole of the mechanism and chains being entirely 
enclosed, while the space under the bonnet usually occupied 
by the engine is utilised for a cone-shaped petrol tank, whose 
apex is at the front. The radiator is of novel design, as will 
be observed in the illustration on page 200. The front end is 
open and provided with louvres, while the sides and top are pto- 
vided with horizontal, longitudinal plain tubes. By: this 
arrangement a current of air is caused to pass round and 
between the tubes while the car is moving, while when the 
latter is stationary the heated air round the tubes rises and 
causes a current of cold air to be set in motion. The water 
is circulated by the thermo syphon system, no pump being 
required, The lubrication of the engine, crank shafts, and 
bearings, has been well thought out, and is effected by a dual 
system of pumping and air pressure, the pump being operated 
by worm gearing on one of the crank shafts, as previously 
mentioned, and delivers the lubricant to a sight-feed box on 
the dashboard, while air pressure by which the oil is trans- 
mitted through the various tubes to the several parts, is pro- 
vided from the crank chamber. 

That there is little power lost in transmission from the 
eigine to the road wheels was demonstrated to our representa- 
tive on a brief run in the hilly neighbourhood of Blackheath. 
On the high gear the car travelled up long and steep gradients 
without necessitating changing to the low gear, which bears 
out the claim of the inventor for the unusually large turning 
moment of thé engine when running at very low speeds. 
Although the wheel base is of average length, the car can be 
turned in a yery short radius, owing tothe large steering 
lock obtained through the narrowness of the front of the 
frame and closeness of thé springs—conditions which re 
brought about by the absence of the engine from under the 
bonnet. The engine runs quietly, and there is little vibra- 
tion, but the system: of reversing the motion of the car by 
Means of ‘* back-firing ’’ in the engine strikes us as somew hat 
uncertain. - This objection apart, the general scheme, is a 
highly meritorious attempt to. adapt a two-cycle internal 
combustion engine to the propulsion of road vehicles. 


is 


A NIiNE-ROLLER SUGAR CANE MILL. 


Ock readers will remember that in our issue of January 
12th we illustrated and described a sugar cane crushing mill, 
made by Messrs. Geo. Fletcher and Co., of Derby. In the 
course of the article we made reference to a statement 
regarding the inability of British makers to manufacture 
nine-roller mills similar to an American mill which, it was 
pointed out. had been ordered for a British Colony. This 
reference was to the effect that no British firms had made 
such a machine, and having no pattems could not do so, at 
any rate, within a reasonable period. We pointed out, how- 
ever, that this statement did not meet with the approval of 
British makers, as it was made with reference to a type of 
machinery of which they built numbers—namely, nine- 
roller mills. We have no hesitation in reiterating this - tate- 
ment, and in saying that in our belief the sugar machinery 
made in this country is second to none either in design, 
workmanship, or efficiency. 

We have recently had brought to our notice a fine example 
of a nine-roller sugar mill, which was made by Messrs. 
Manlove, Alliott and Co., Limited, of Nottingham, and 
shipped abroad last year. This plant, illustrations of which 
we give this week, was equipped with triple gearing, and 
was driven by oneengine. That the suggestion is erroneous 
that British makers would require an unreasonable period in 
which to deliver such a plant, it will be sufficient to say that 
the order for the plant illustrated was received by Messrs. 
Manlove, Alliott and Co., Limited,, towards the middle of 
March last year, and the mills were shipped in June. 

As will be seen from the illustration.on our two-page 
Supplement, the plant: consists:*of three three-roller sugar 
mills, arranged upon a continuous bed-plate, the cane passing 
through all nine rolls in succession. The above illustration 
of the single mill is given rather to show the type of mill 
included in this plant, for it does not actually repre- 
sent one of the mill units of the plant we are describing. 
With the exception of the hydraulic fittings and one or two 
details, however, the pattern is generally similar to that 
shown as included in the set. In this single mill it will be 
noted that all the three roll shafts have square ends, and as the 
necks and brasses are all of the same size, it is evident that 
any one of the three rolls can be used in any one of the three 
positions: and that one spare roller with its shaft and pinion 
can at once take the place of either an upper or a lower roll 
should it be desired to replace either of them owing to wear 
or breakdown. All the mills in the crushing set are fitted 
with plate guards over the pinions, and the lower teeth run 
in a tray of grease or lubricant. The side brasses are set up 
by means of wedges, the adjusting nuts for which are seen 
above the side caps. Other means of adjustment are,. how- 
ever, sometimes preferred. All the large. nuts are of gun- 
metal, so as to avoid the possibility of their setting fast on 
the screws owing to contact with the acid juice. The trash 
turners between the rolls are of steel: throughout. 
are fixed in connection with the top rolls of each mill to clear 
away any pieces of megass that may adhere, while ‘‘cane”’ 
and ‘‘ megass’’ shoots precede and follow the mills. | Arrange- 
ments are made for cooling the roller bearings by means of 
water, but the water is not simply run over the bearings: It 
is circulated in passages arranged in the body of the brasses, 
and in sucha way that there is-no chance. of the cooling 
water being'added to the mill juice and diluting’ it. 

The mtermediate carriers between-the first and second and 
the second and third mills are driven by the chain gear seen 
in the side view, while the driving wheel for the -megass 


carrier is keyed on to the megass roll of the third mill. 


‘ each of the three mills. 


Scrapers | 


Midway between the first and second and the scccnd and 
third mills there will be seen sprinklers, for the purpcse of 
adding a definite amount of water to the megass to dilute 
the juice remaining in’ it, and so ensure the maximum 
extraction of the sucrese in the cane. The bed of each mill 
under the rollers forms a juice tray, sloping towards an out- 
let, which is connected to the juice tank. 

Amongst experienced sugar planters the fear is frequently 
expressed that when nine-roll mills—or three-roller mills— 
are driven by one engine, there is a great probability that the 
power of the engine, which, of course, must be sufficient to 
drive the three mills with full feed, may, in case of irregular 
feeding, become concentrated on one mill, and consequently 
result in frequent breakdowns. Practical experience makes 
it desirable to avoid any such a concentration of power on 
one mill, and the way out of the difficulty is the ‘‘ hydraulic 
attachment,’’ which consists essentially of a hydraulic 
cylinder and ram, employed instead of the ordinary cap to 
hold down the bearings for the top roller shafts. The 
hydraulic cylinder is arranged. in connection with an 
accumulator, and pressure is put on by means of a hand 
pump. When the pressure is once up the pump only need 
be used occasionally to make up any leakage that there may 


be. In this way, we understand, it is practically impossible 
to concentrate more than a proper amount of power 


upcn any one of the three mills, owing to the fact that 
if an extra thick feed or anything extra hard—such 
as a crow-bar, &c.— comes between .the rolls, the hydrau- 
lic ram retires a little into the cylinder and the 
accumulator weights are lifted. The whole arrangement 
acts as a sort of a safety valve, and there is a separate cne‘on 
This method of loading the relis by 
means of hydraulic pressure has the further advantage of 
keeping a constant pressure upon the cane, and thm nd 
thick feeds receive the same pressure. The power of regu- 
lating the pressure on the top roll is also valuable;-as it is 
possible to vary the pressure to suit different: classes of cane 
or thickness of feed. The hydraulic attachments, with their 
accumulators and pumps, are clearly shown in the illustrations 
In many cases the accumulators are simply fitted with weight 
boxes, to be filled with scrap iron, &c., which is usually available 
in connection with sugar factories doing really hard work. 
In the illustrations the accumulators are fitted with cast 
iron. weights made for the purpose, and these weights are so 
regulated that the adding or taking away of the individual 
pieces varies the load on the roll by a definite amount. “In 
some of the earlier sets of six-roll and nine-roll mils, one 
accumulator was connected to the rams of both, or of -the 
three mills, as the case might be. This was found to lead to 
many inconveniencies and irregularities in working. With a 
separate accumulator to each mill it is possible to adjust the 
loads so as to give the very best crushing results, and as the 
rolls on all three mills require different adjustments, 
the separate accumulators are found much more satisfactory. 

The train of compound gearing to transmit the power from 
one driving engine to the three mills is seen in the centre 
illustration on the two-page Supplement.. The three 
main gear wheels run at different speeds. The main shafts 
are finished off with square ends to take the couplings son- 
necting the gearing and the mills. The pinions are of stéel. 
The bed-plate for the gearing is continuous, and ‘is made in 
four pieces for convenience.in transport. The high pedestals 
are braced together, and are bushed with heavy brass bear- 
ings. _The connection between each main shaft of the gearing 
and each mill is’ effected by- coupling bosses and tail bars. 
The steam engine driving the*erushing set “is placed at the 
right hand of the installation, as seen in the end view. This 
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engmme is of the slide valve type, fitted with link motion 
reversing gear, ‘‘ high-speed ’’ governor, and heavy fly-wheel. 
The bed is of ‘‘ bayonet ’’ form, and generally the -engine~ is 
of a.type that has proved itself efficient for sugar mill 
work. 

After the nine-roll mill was shipped, a Krajewski crusher 
was ordered by the purchaser, and sent out later, rendering 
the crushing plant still more up to date. This crusher is 
driven by its own engine and gearing, and if the two-toothed 
preparing cylinders are counted as two additional rolls, the 
plant is thus converted into an ‘‘ eleven-roll ’’ mill. 

A ‘‘cush-cush ”’ elevator takes the débris coming from the 
juice trays, and elevates the pulpy mass retained by the 
sieves, dropping it on to one of the intermediate carriers, 
which takes it back to the mill, where it is squeezed along 
with the cane. A juice tank and pump are also included in 
the plant, as well as the ironwork for a cane carrier and 
megass elevator, all ready for the fitting of the woodwork 
required to render them complete. The megass elevator in 
this case works at right angles to the centre line of the mills, 
and passes the megass directly on to the conveyor, which in 
turn drops it into the boiler furnaces exactly in the condition 
in which it leavesthe mills. It may here be remarked that 
not so very long ago crushing was so inefficient that it was 
necessary to spread out the whole of the megass in the sun, 
and to go through a sort of hay-making process, before it 
was dry enough to burn. The days of this are, however, 
now gone by. 








RAILWAY MEETINGS. 


THE MIDLAND RAILWAY. 


Tuer one hundredth and twenty-fourth half-yearly general 
meeting of the Midland Railway Company was held at Derby 
last Friday. Sir Ernest Paget presided, and the attendance 
was much larger than usual. The directors reported that the 
traffic carried upon the railway during the past six months 
showed an increase from coaching of £45,932 ; from merchan- 
dise, £120,206; from cattle, £3812; and from minerals, 
£61,032 ; the total increase being £230,982. The mileage of 
trains for the half-year-was~11;861,818 miles for passenger 
trains; goods and mineral trains, 12,988,573 miles ; the total 
being 24,850,391 miles. This was an-increase of 615,060 
compared with the corresponding period of .1904.. The 
chairman, in moving the adoption of the report and balance- 
sheet, said that the rolling stock had been kept in an 
efficient state of repair out of the revenue. The Newlay 
and Calverley widening was nearly completed. As to 
the West Riding line, that part of it which went up 
to Dewsbury was practically completed, and it would be 
open for goods traffic on the Ist or 2nd of next month. 
The Finchley-road and Welsh Harp widening was finished, 
and it would be of great assistance to them in the conduct 
of their traffic. The unfortunate accident that lately 
occurred at Charing Cross had caused something of a scare, 
and he thought that the shareholders would be glad to 
hear how the Midland stood in the matter of station 
roofs and steel structures generally. St. 
their only station with a roof of great magnitude, and 
it had now been in existence for forty years. They were all 


proud of St. Pancras Station when the station was opened, | 


and they were proud of it still, as a triumph of engineering 
skill; but asa railway station, from an economical stand- 
point, it was an utter abomination, besides which 
was not capable of extension laterally. Altogether, 
the pattern was to be avoided, but the stability was 
all that could be desired. The Midland had other stations 
with covered roofs, and they had all been reported upon 
satisfactorily; but the directors had found from experience 
that the open station, such as at Nottingham, was much to 
be preferred. Leicester, he added, was an excellent station, 
but in foggy or dull weather it took a long time to clear from 
steam and smoke. There was one other structure in which 
they were greatly interested, and that was the Forth Bridge. 
The directors of the Forth Bridge Company had called for a 
special report from Sir Benjamin Baker on the bridge 
generally, and he was pleased to say that Sir Benjamin’s 
report was quite satisfactory. Sir Ernest Paget dealt with 
one other point of particular interest, namely, the desirability 
of more co-operation amongst railway companies. The 
Midiand had now come to agreements with the London and 
North-Western Railway Company, which would be to their 
mutual advantage. Further than that, he was glad to say 
that the London and North-Western Company had taken the 
whole matter seriously in hand with a view to more economi- 
cal working among competing companies, and although it 
had not yet received the full measure of support that could 
be wished for, yet the Midland directors hoped that it would 
not be discouraged, for the company must succeed in the end, 
and they would give the London and North-Western directors 
all the help that lay in their power. 


THE METROPOLITAN DISTRICT RAILWAY. 


The half-yearly general meeting of the Metropolitan District 
Railway Company was held last Monday at the Westminster 
Palace Hotel. Sir George S. Gibb, chairman of the company, 
was in the chair. The adoption of the report was moved by 
Mr. Perks. 
the unexpected and lamented death of Mr. Charles Yerkes, 
and congratulated the company on having secured at this 
juncture the services of Sir George Gibb. They had had 
during the past year a record number of passengers. The 
first-class passengers had increased to the extent of 317,000, 
and the third-class by 4,766,000—that was to say, an increase 
in first-class of 21 per cent., and in the third-class of 23 per 
cent. But this had been accompanied by the disappearance 
of the whole of the second-class trade. With the disappearance 
of the second-class passengers they had also lost the additional 
fares which those passengers paid, and when it was remembered 
that they got out of the second-class a penny a head more 
than out of the third-class, a loss of 2,863,000 second-class 
passengers was a serious matter in the money receipts. The 
net result was that they had an increase of 2,220,000 pas- 
sengers, or about 9 per cent. of the total number carried, 
exclusive of season-ticket holders. The money increase was 
£11,200 in the passenger traffic. Between South Kensington 
and Mansion House they were running twenty-four trains 
an hour at present, as against eighteen in the middle of 
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| The deputation thinks it should be possible to get a complete 
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December. It was hoped still further to increase this 
number, and on March 1st there would be twenty-seven trains | 
an hour over that section, and during the month the number | 
would again be increased to thirty. They greatly regretted | 
the crowded condition of their coaches, but they could not 
hope—at all events, for a long time to come—to arrive at the 
condition when everybody would he provided with a seat. 


They had done the best they could temporarily by providing 
something by which to hold on in the cars, and had thereby 
gained for themselves a name which was not altogether com- 
plimentary. Dealing with the’ financial part’ of the report, 
Mr. Perks said.that the present monetary results of the 
application of electricity to the railway was not what they 
had anticipated. The total receipts showed an increase of 
£6092, and the total expenses an increase of £29,863, the 
result being that the net revenue showed a loss on the half- 
year of £23,771. The cost of locomotive power, which covered 


steam as well as electric traction, was £10,213 in advance of. 


the corresponding period of 1904. Working expenses had 
advanced £13,238, due to a great extent to additional wages 
for the larger staff consequent upon the adoption of electric 
traction. The traffic on the Whitechapel and Bow line 
showed a very satisfactory increase. They were now ex- 
changing with the Tilbury Company 1,162,000 more pas- 
sengers than in the corresponding period of 1904. They 
still required more cars, and they had therefore ordered forty 
more, which would be deliverable in the autumn of the present 
year, 








GREENOCK AND REFUSE DESTRUCTION. 


GREENOCK Corporation some time ago appointed a depu- 
tation to inspect refuse destructor installations at various 
places throughout Scotland and England, and an elaborate 
report on the results of the visits paid, and information 
gleaned, has been issued. . The report states that, although 
the utilisation of refuse destructors for the production of 
electric power is quite a modern development, remarkable 
strides have been made in this direction within the last few 
years. There are in operation no fewer than seventy-four 
municipally-owned destructor installations working in com- 
bination with electric supply stations, most of these having 
been erected within the past three or four years. The 
report goes on to remark that it is no exaggeration to say 
that a modern destructor installation of the best type, 
working with furnace temperature approximating to 2000 
deg. Fah., and producing power to the extent of 40 to 
50 electrical units per ton of refuse burned, is, so far as 
scientific appliances and general efficiency are concerned, far 
ahead of an ordinary coal-fired boiler installation. The 
installations inspected by the deputation numbered twelve, 
and, with the exception of Glasgow, where nothing has yet 
been done in the way of utilising the destruction of the city’s 
refuse for the purpose of power production, the whole of the 
destructors visited are combined with electricity generating 
works ‘for lighting or tramway purposes. Not only is there a 
very pronounced difference in the design of destructor plant, 
but the results, so far as commercial efficiency is concerned, 
differ to a very marked extent. The best results, generally 
speaking, are obtained where the production of the steam is 
under the control of the department which utilises it. 
While the deputation does not desire to draw compari- 
sons between the various makes, they have no hesitation in 
recommending that, whatever type may be adopted, the system 
employed for charging should be that known as top-feeding. 


installation of the best type from a first-class maker for 
£15,000, or at most £16,000. Assuming that the capital cost 
of a destructor laid down on this system amounted to 
£16,000, borrowed at 34 per cent. for interest, and repayable 
in twenty-five years under the annuity system, the cost to the 
cleansing department of Greenock for destroying the refuse 


annum, or about Is. 1d. per ton. Assuming further that the 
wages and repairs on the destructor amount to 1s. 6d. per ton, 
and that forty units are produced per ton of refuse destroyed, 
the result would be that the electricity department would 
obtain steam to generate 660,000 units of electricity at a cost 
of £1258, or °45 per unit. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


WATCH-KEEPING IN THE NAVY, 

Sir,—I am much flattered by the encouraging criticism, by 
** Progress,” of my poor efforts in stating a few facts on the 
above subject, and a few opinions of the future. Iam afraid I 
have not made myself sufficiently clear as to the efforts of our 
clever English inventors of boilers which do not get dirty, hence 
his comparison of these gentlemen with the colonial volunteer, 
the ‘‘tenderfoot.” I tind that this term means a ‘‘ newcomer,” 
and this gives me a comparison. For we have now our patriotic 
general preaching the, use of arms for all on shore, and I drew a 
picture of marine engineers from civil life serving his Majesty in 
war time on the high seas. I have shown that the newcomers, 
the Osborne and Erebus trained ones, are by no means fit and 
proper supplanters of our present engine-room attendants, and I 
may remind ‘‘ Progress” that our colonial volunteers of the hard- 


headed and hard-seated type compared very favourably with the | 
| tender products, the would-be centaurs of these islands; tender | 
| in that “ raising leather” was the 90 per cent. rule till corned and 


salted, and the idiosyncrasies of the buckjumper, and of the cow- 


I suggest that ‘‘ Progress ” should not lend himself to the per- 
nicious latter-day practice first evolved in our army, which has 
now extended to our Navy, namely, the laudation and advertise- 
ment of any one officer, or groups of officers. For I believe such 
is regarded as improper form, and it must be very annoying to 
the feelings of the average naval officer, he of the good sort, 
urbane, strict, just, tactful, affable, praiseful, and encouraging 
to subordinates, respected and loved by all during all his 
career, his exit always a national loss, _ Such eulogising of any 
individual is a disparagement of the commissioners for executing 
the office of Lord High Admiral of the United Kingdom of Great 
Britain and Ireland, &c. But we live in. days when, in naval 
matters, one is inclined to ask if we are sleeping, dreaming, seeing 
visions, asking ourselves if things are what they seem, and whether 
the Caucasion is played out. 

I put it to “‘ Progress” that though Marryat’s quip of the old 
time may have reflected truth, that time when the fool of the 
family was made a naval officer, yet his reasoning is wrong in that 
engineering is one of the professions which has no room for such 
residuum. But I suspect we have the same wish at heart, and 
shall agree, as he states, that ‘‘naval enginéering is av distinct 
branch, and must be so treated.” » This: acknowledged, why-laud, 
the Admiralty policy,.which is the policy. of annihilation; ..the 
policy which is to give us the Osborne-Erebus trained ones, joined 
with a corps of imitation greasers; to supplant the present system. 
My contention is that there is no just cause for this engine-room 
nihilism, that a wasteful expenditure of public money is being 
made, and that it would be more in accord with the’ spirit ofthe 
age to perfect the present system in so far as the design, construc- 








| room artificers who have hitherto performed 
| watch-keeping duties of the service are to be displaced by 





tion, working, care, and maintenance of our warship machinery js 
concerned, coupling with this a ramification of the sources from 
which our engine-room forces are drawn, soas to become a national 
force ; in preference to the establishment of a nominated, favoure:| 
publicly-subsidised body. If performance of dual duties be 
desirable, there is no reason against the engineer and his staff 
becoming the artillerist, torpedoist, electrician, or any other duty 
using mechanical appliances, and it would speak ill of his brain 
‘power, and worse of his mechanical aptitude, if he did not excel in 
all these. 

The desirable perfection of the present system may be easily 
performed, being but a light task of redression of grievances aii 
amplification of working. I suggest that the distribution of 
honours, of good service pensions, and other rewards to the com- 
missioned and warrant officers of the Navy, should be more equit- 
ably distributed among the various branches. That one of tie 
Lords Commissioners of the Admiralty shall be an engineer 
officer. ~ That anomalies various be removed, such as the enginevr- 
in-chief, a vice-admiral, and other admirals of the engineering 
branch, serving undera younger and junior officer a post captain, 
he being Controller of the Navy. That the machinery for the Nayy 
be provided on the responsibility of the engineer-in-chief, and his 
only, so as to avoid catastrophes such as we have had with waste 
of public money, That the engineer-in-chief be responsible for the 
efficient provision of the engine-room staffs and the care, working, 
and maintenance of the machinery from its inception... With this 
in view, all reports on machinery should be written by the engineer 
officer only, and not, as at present, by captains who are technical! , 
unqualified for this duty, and whose reports may cause much c«1.- 
jecture and tedious unravelling. The engineer officer of a ship to 
have the governance of his staff and to sit on courts-marti:!, 
That pay, promotion, and pensions of commissioned officers of «|| 
branches be equal, age for age. That the Keyham training |ic 
continued and amplified, and that a large percentage of engineer 
officers be drawn from outside training centres. 

That the present Erebus attempt to narrow the field for obtain- 
ing artiticers for the Navy be abolished, having first minutely 
ascertained the cost of its inception, installation, working, with 
the cost of its most probable failure, and using these items as « 

uide for legislation. That the engine-room artificers be obtained 
argely from the many centres of technical education—scholastic 
and manual—which will give actual manufacturing experience, 
and which should not be overlapped uselessly by peo. subsi- 
dised efforts. That the artificer so obtained be treated as an 
aspirant for the highest positions, and his ludicrous title altered. 
That his work be as at present, with additions, where advisable for 
the benefit of the public service. Suitable cabins for the senior 
ranks, and bunks in cabins for the juniors, to be provided, with 
separate messing accommodation. His pension to be not less than 
two-thirds his full pay, and allowances if retired before obtaining 
commissioned rank, with an additional allowance if he is to hold 
himself in readiness for war service after retirement. Earlier pro- 
motion to the corresponding grades of chief engine-room artificer, 
&c., up to lieutenant (E) and on. A clear and unequivocal state- 
ment as to his future to be given him when joining his Majesty's 
Navy. .That not less than the Board of Trade standard for engine- 
room watch-keepers be allowed in his Majesty’s Navy. 

As to the firemen, it is very desirable that all possible should be 
donee for these valuable, men. Their pay as firemen should not 
be less than £4 10s. a month when emerging from the coal 
passer state. Giving them warrant rank is a good thing, provided 
there is work for such warrant officers—this not very apparent. 
But giving them increased pay while they are younger, and 
— giving repeats of their burly selves to the nation, is far 
vetter and more statesmanlike. As all cannot become petty and 
warrant officers, there should be a system of gradation of pay 
dependent on service.‘ Positions like yeoman of stores and engi- 
neer’s writer should be created. Employment in Government 
establishments, when pensioned, should be guaranteed at marked 
rates. These are a.few items which would attract a desirable class 
of men who now refrain from joining the’ Navy as firemen, and 
though laws of supply and‘demand may be quoted, | would prefer 
to see two inquirers for one.job rather than one for two jobs where 


A | tighting forces -oncerned. 
—estimated at 16,500 tons—would work out at £920 per | wy tact tn, tae ae 


Withal, I appeal to the patriotism of ‘ Progress” and many 


| others that they will endeavour to bring about such improvements 
| in the engineering branch of our Navy that will attract to that 
| branch our best of all grades, and make it the envy and pattern 


for all nations, it being a most honourable calling, and having 

given an object lesson much to be imitated in all our fighting 

forces—the lesson represented by the axiom “ Earn your pay and 

live on it.” For those who do not are the undesirables of our 

defenders. SORITEs. 
February 21st. 


Sir,—The correspondence recently taken, place in your columns 
under the above heading is very interesting; Nifd"provides food for 
thought to the British taxpayer, as well as to the true engineer, 
more especially, a to the naval engineer, upon whom the 
brunt of the responsibility for the engineering department of 
our ships of war will fall. 

One cannot fail to appreciate the position that your corre- 
spondent ‘‘Sorites” has taken in respect to this subject ; while, 
at the same time, it is satisfactory to believe that ‘‘ Progress” is 
seeking more light. I take it for granted that he is not well 
versed in naval matters, and so will endeavour to tell him a little 
about artificer engineers and artificers, in the hope that the 
digestion of the few facts will serve him’ some purpose, at the 
same time hoping my remarks may’ not be altogether without 
effect amongst your large circle of readers. 

“* Progress” wants to know what particular grievance the 4500 
engine-room artificers are at present smarting under, and although 
he asks ‘‘ Sorites” this question, I have no doubt the latter will 
pardon my stepping in and endeavouring to answer it. 

I suppose the —— of the Cawdor Memorandum are well 
known to everybody who takes the trouble to read Admiralty 
doings ; but for the benefit of the few who are not. in 
touch with the memorandum, I may just say that the engine- 
the important 


stokers, after the latter shall have had two years’ training. | 
question whether any true engineer really believes that a fireman 
with two years’ specific training at, say, thirty years of age, can 
in any sense be regarded as mechanically fit—he certainly can- 
not possibly approximate to the engineering mechanic, who all 
his life has devoted himself to his profession, and who has 
become perfectly skilled in all that impinges on ‘ Engine-room 
Watch-keeping.” 

On the face of it, perhaps, the substitution of the stoker for 
the mechanic may seem trivial, but will ‘“ Progress” look the 
facts straight in the face, and try and regard me as serious 
when I ask: Is it just that lads who -have been trained in the 
workshops of the country in engineering at their parents’ ex- 
pense, and who during that period have. practically. received .no 
pay, and -who look for compensation in their manhood days, 
should be supplanted by practically labourers who all their life 
have been earning, and on whom practically no outlay, either 
in education or subsequent training, has been made? Is it just 
that men who had entered the service under certain conditions, 
viz., that watch-keeping should be the pivot practically upon 
which their progress im the service should be contingent—should 
simply be’barred from further promotion because of a desire on the 
part of some officials to'firid an opening for stoker ratings ? Is it fair 
that men who ‘enter the service as trained mechanics with the 
rating of chief#petty officer should in the course of a few years in - 
their,own profession be jumped: by altogether untrained men who 
joined the-service at the lowest point of the scale? Would not 
** Progréss ”. have a grievance providing his father kept him at 
school until he was fifteen, and then paid £100 to have him taught 
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engineering, keeping him in lodgings for six or seven years, if, in 
a few years after entering the service as an engine-room artificer, 
the man from the plough should become his superior officer on the 
engine-room platform, and be empowered to give him directions ! 
Is it just to the British taxpayers that anything from £30,000 to 
£50,000 per year of their money should be spent in training men 
to do engineering work, when the trained men can be obtained in 
our workshops and technical institutions at no cost to the Crown ? 

It is very well known that the engine-room artificers of the 

service are the backbone of our engineering department ; they 
have been so well appreciated that the late Board of Admiralty did 
not hesitate to give them avenues for prpmotion to the warrant 
rank, and even to lieutenancies, This reward was a long time in 
coming, for whilst the seameu—originally trained as boys in the 
service at the country’s expense—could become warrant officers, 
no such promotion until very recent years was given to the artificer 
as a reward for his labour. The engine-room artificers baving 
during the course of the past few years been given consideration, 
they only want to know why they are at present being set back in 
favour of the stoker, and in the absence of some authoritative 
reason, they cannot be blamed for constituting ‘their case a griev- 
ance. For instance, back in September last, an examina- 
tion for artificer engineers was held, at which some 120 of 
their number sat. In the ordinary course the result of this 
examination would have been made known long before Christmas, 
but the advent of this memorandum appears to have annulled this 
matter, and so the engine-room artificers, who had hoped ere long 
to have received their appointments in the warrant rank, have to 
settle themselves down to disappointment. How would “ Pro- 
gress” feel under such circumstances ! 
Progress” may say that there is nothing very much in watch- 
keeping, and the artificer need not — because he is being 
deprived of his share of that business. ell, he would not com- 
plain but for the fact that the Admiralty regard watch-keeping as 
important as ever they did, for the memorandum reveals that 
watch-keeping is to be a sine qud non of the progress of the 
engineer officer in future. This officer will have to obtain certifi- 
cates from his captain as to his proficiency in his watch-keeping 
duties, otherwise he will make no headway. Now this engineer 
officer will not be able to perform all the watch-keeping himself, 
and so the remaining of these duties will have to be shared with 
stoker mechanicians, and here comes in a substantial grievance “on 
the part of the artificer. The watch-keeping duties are to be 
regarded as highly important, and the trained mechanic is to have 
no share or lot in this matter, but he is to be relegated to repair 
work. ‘he engine-room artificer has been a student of theoretical 
and practical engineering all his life, and to be wedded to pure 
nechanic repair work crushes his hopes, breaks faith with him, 
and leaves no room for incentive. No man worth a pinch of 
salt would hesitate to complain when he is faced with an impassable 
barrier which has been built up for no reason of inefficiency or 
incapacity on his part. Were the artificer on shore working as an 
ordinary mechanic the stoker would practically be his labourer. 
How would Progress” like to be the mechanic! And would he 
have a grievance if the stoker directed him to fetch a spanner ? 

To-day our engine-room artificers are instructing stokers pre- 
paratory to their of Sp as mechanicians and watchkeepers. 
Would ‘* Progress” be as loyal, and if so, how would he like it ! 

It must not be concluded from the foregoing that there is any 
objection to the stoker’s legitimate promotion to warrant rank, 
out this must not be given at the expense of the trained mechanic. 

February 20th. JUSTICE. 





THE ESTIMATION OF COSTS. 


Sin,--Your correspondent, Mr. Little, has somewhat confused 
the issue by selecting as an example.the equipment of a large 
powcr station. No consulting engineer could tind time, nor would 
it be necessary, to detail. so many and various sections. If he be 
a mechanical engineer as well as an electrician, his practical know- 
ledge will guide him, and the amount of money at his disposal 
an his personal predilections must influence the decision where 
there is so large a field for variation. 

The point of my argument is that when tenders are invited for, 
say, a large machine, the standard of excellence of design and 
workmanship required should be explicitly defined, and the contract 
awarded solely on that basis. Only those tenders which promise 
that standard, or something better, deserve consideration, and the 
contract should be awarded to the lowest of these. 

To take a concrete example, If I ask prices for a tricycle of the 
highest class, and receive offers ranging from twenty to six 
guineas, and finally decide to purchase a ten-guinea machine, I 
shall have wasted the time of those who offered for what I asked. 
Very possibly the cheap machjne will serve its purpose, but it is 
not what I asked for, nor should I be justified in endeavouring to 
compel the vendor to supply the highest-class article. 

I have before me the figures quoted for a very large engine to 
drive a generator. The power station is in the heart of an engi- 
neering district, and a unit of similar size had already been 
supplied by a local firm, and given very great satisfaction. 

The usual indefinite specification was issued and offered by 
the same firm, who may be relied upon to have known what was 
wanted, The contract was awarded, at a figure 25 per cent. less 
than theirs, to a firm who had to include at least 5 per cent. for 
freight. The result was a very much lighter and less elaborate 
engine, which served its purpose, but was certainly not what, it 
might fairly be inferred, was required. 

‘nother instance. Tenders were asked for on the same kind of 
specitieation, and offers were received from British firms, all rang- 
nh a £20,000.. The contract went to a continental firm at 


When sending out the specification the engineer must have 
been perfectly aware, if he be a competent judge. that there 
would be some such difference in the prices quoted, since the 
quality of article made by the continental firms is a matter of 
common knowledge to those interested. Inasmuch as his evident 
Jotention must have been to buy the cheap—and nasty—article, he 
should, in common courtesy, have advised the British makers to 
that effect, in which case they would have been saved the trouble 
aid expense of getting up tenders and looking after them, or they 
should not have been troubled at all. 

One more instance,and I have done.. Tenders were invited by a 
borough engineer for a pumping engine specified to be ‘‘of the 
highest class.” Trade being slack, a cut price was sent in, and on 
following up the offer it was ascertained that the figure was from 
10 to 40 per cent. below others that might be included in those of 
high-class makers, but it was learned that it was proposed to place 
the order at a figure 25 per cent. still lower. Considerable time and 
trouble was taken over the matter, and an endeavour made to get 
the engineer to examine for himself some examples of engines 
which fully met his description, but withoutSuccess, The contract 
went to about the lowest offer, regardless of the fact that nothing 
better than a colliery plant had ever been bitilt by the successful 
tenderers. 

The fact of the matter is, with all due deference to Mr. Farns- 

worth, that dividends are earned, in reality, at the time of making 
your contract, and that even the most complicated system of cost- 
keeping will only afford a more or less accurate knowledge of 
where leakage occurs in the process-of“manufacture. 
a the present system it is, in a great measure, not a matter 
of pure and simple competition, so that if this correspondence 
should result in a more rational and a fairer method o settling 
contracts, so much the better ; but ‘A hae ma doots.” 

February 18th. R. J. N. W. 





LOCOMOTIVE SMOKE-BOXES. 


Str,—I have to thank Mr. C. F. Dendy Marshall for his very 
courteous criticism in your issue of January 26th, I have waited for 





other criticisms before replying, and, as the subject has excited so 
little interest, it is cate nty Sh the discussion be confined to the 
abstract principles of smoke-box design. I agree with Mr. Mar- 
shall that the true ideal is a blast pipe and chimney in line with 
the_hoiler, and it will be convenient to reason out the matter from 
an agreed-upon basis. 

If a rough sketch be made of a vertical multitubular boiler, and 
the gases considered as so many ropes pulled through the tubes 
from the chimney} it will be evident at sight that, to give the out- 
lying tubes anything like a chance with those in the middle, the 
blast pipe and chimney must be a considerable distance—certainly 
more than one boiler diameter—from the tube plate. Place the 
blast pipe, say, 14 boiler diameters above the tube plate, and the’ 
smoke-box conforms to the outline of the nest of tubes, the section 
decreases as the velocity of ‘the gases increases, the capacity is 
about sufficient to equalise the draught, and if the natural lines 
are followed, there are no eddy-forming cavities whatever, the 
smoke-box corresponding exactly with the direct course of the 
gases. Before leaving the vertical boiler, it is necessary to con- 
sider the effect of placing the blast pipe, say, 24 boiler diameters 
above the tube plate. The course of the gases passing through the 
outlying tubes is obviously more direct, and though the draught is 
weaker at starting because of the increased capacity, that surely 
is not a fault, asit picks up in a few revolutions, and if the great 
gulps of steam aecnnae’ by the cylinders at starting were allowed 
to have their full effect the fire would be torn to pieces. Now go 
a step farther ; leave the blast-pipeand chimney as they are and make 
the boiler and smoke-box horizontal. The upper tubes must now 
be removed to provide a steam space, and to ae the arrangement 
symmetrical the blast-pipe and chimney must be lowered accord- 
ingly, and the smoke-box must be made flat on the top to conform 
to the new shape of the tube nest. Let these necessary alterations 
be made, give the smoke-box as much batter as is consistent with 
the getting out of the tubes, continue the descending flat top until 
it meets the mouth of the chimney, fill in the front, rounding off the 
corners, and you havea front end that fulfils all the above-mentioned 
conditions, and which consumes the same power as the ideal 
arrangement plus only what is required for changing the direction 
of the gases. 

These are the true principles of smoke-box design, and it now 
remains to be seen how the two smoke-boxes conform to them. 
The draught may be considered as concentrated at a point on the 
chimney axis midway between the blast-pipe and chimney. Turn 
the blast-pipe and chimney in my arrangement into the horizontal 
position on a pivot placed at the point referred to, and it will be 
seen that their axes coincide with the axis of the middle tube. It 
will also be seen that the mouth of the chimney in its new position 
is in line with the front of the smoke-box. The arrangement 
therefore approaches the ideal: as closely as is possible with a 
smoke-box only one diameter long, and to get a closer approach 
the smoke-box must be longer, as my letter clearly stated. 

If Mr. Marshall’s arrangement is treated in the same way, it will 
be seen that not only are the blast pipe and chimney much too 
close to the tube plate, but that the chimney axis in its new posi- 
tion isa great deal too high. To put the latter point in another 
way, if the boiler were swung into the vertical position the blast 
pipe and chimney would actually be on one side. In a word, his 
unnatural and lop-sided arrangement is wholly unprincipled, and 
there is not the slightest evidence in his first letter to show that 
he had any knowledge whatever of the principles upon which 
smoke-boxes should be designed. It is not meant by this that his 
design is worse than other people’s, but quite the contrary. If 
any existing front end be taken, either British or foreign, and the 
blast pipe and chimney put in line with the boiler, leaving their 
relative positions otherwise unchanged, it will be seen at a glance 
that the arrangement is extremely bad, and, in all probability, 
much worse than his. The flat ceiling, false sides, and fioor are 
certainly right, and, notwithstanding its serious faults, his smoke- 
box would give improved results as measured by the blast pipe 
area, which is the true test of such things. 

Walthamstow, February 21st. Georce T, CLAYTON. 





H.M.S. DREADNOUGHT, 


Sir.—In your leading article on the Dreadnought last week the 
following passage appears :— 

‘* In his Cantor Lecture on Monday evening, Sir William White 
criticised the Dreadnought on certain assumptions. We are in a 
position to ‘say, without hesitation, that these assumptions were 
wrong ; and, if a person of Sir William White’s enormous experi- 
ence could be led into an error, how little likely is it that the 
opinions and deductions made by lesser lights will prove correct.” 

I make no claim to infallibility ; but protest against the fore- 
going description of the incident. 

First: I emphasised the fact that I had no personal knowledge 
of the disposition of armour and armament in the Dreadnought. 
Secondly : I stated that the diagram placed on the wall had been 
prepared to represent graphically the disposition of the 12in. guns 
in that ship, described in detail in an article just published by a 
technica] journal which claimed to have authentic information, and 
which was usually careful in making such claims. . 

This disposition of armament—whether it actually represents the 
arrangements of the Dreadnought or not—is that which I criticised ; 
pointing out limitations and drawbacks which must necessarily be 
accepted if ten 12in. guns were mounted in that manner, even in 
a ship 500ft. long. 

Under these circumstances I fail to see what ‘‘ assumptions ” I 
made which you ‘can say ”—either with or ‘‘ without hesitation ” 

‘*were wrong.” As a matter of fact I made no assumptions. 
My diagram correctly represented the published description, and 
the authority on which it rested was given. In no way did I 
guarantee the accuracy of that description ; and I do not under- 
siand that you question the correspondence of the diagram with 
the description, but rather the correspondence of the description 
with the actual disposition of the 12in. guns on the Dreadnought. 
Clearly the latter is no affair of mine. My criticisms rested on 
personal experience of the limitations to efficiency of heavy guns 

laced in odation to superstructure such as had been described 

»y your contemporary, and to interference of heavy guns with 
each other, and with important matters of deck space and stowage. 
Inaddition—as I or any other person is entitled to do—I dealt on the 
crudity of the statement, widely made in the daily Press, that, as 
the Dreadnought is to carry ten 12in. guns, she will be a match for 
two or three King Edwards, each carrying only four such guns. I 
dissent from the opinion that only 12in. guns wiil count.in future: 
naval actions. W. H. Wuire. 

London, February 19th. 





ORGANISATION OF AN ENGINEERING WORKS. 


Srr,—Mr. W. O. Horsnaill’s objection to my ‘‘not making any 
alternative suggestions ” is beside the mark. I pointed out what 
I consider to be fatal defects in his system, and now beg to 
emphasise these. It is entirely wrong to ‘‘ muddle” stores, 
carriage, wastage, and a ‘‘ percentage” in (any) one account. 

Carriage is an ‘item that must necessarily vary, but assuming it 
to be -5 per cent. of the total value of stores, it would certainly be 
more satisfactory to treat it as an establishment_charge than to 
pass it with, say, bolts and nuts through the stores ledger. 

‘*Wastage” should be charged to the order causing it. I have 
just noted a quantity of copper alloy circles being: issued by the 
storekeeper ; according to Mr. Horsnaill’s system the order would 
be debited with the weight of the circles, plus 5 per cent. of the 
value, whereas the metal used is more than double the weight of 
tke saleable circles. i 

Thereare three main reasons fornot adding.a percentageon stores: 





(1) Many items are subject to large fluctuations in = ; and the 
range of work entailed in the stores in handling different kinds of 


) 


materia variesmuch more than the pricesfluctuate. (2) To add, say, 
5 per cent. on each petty item as it is issued adds double work to 
the stores posting, and it is always liable to error. (3) As there 
can be no absolute balance, or comparison, with the financial 
books, it lends itself;-or-rather, it leads to and induces the ‘‘ cook- 
ing” of the stores books, 

* Costing systems,” as often set forth, remind me very forcibly 
of that blessed word ‘‘ Mesopotamia,” which the old lady found so 
comforting ; many systems being planned ‘by engineers who know 
little of bookkeeping, and who would indignantly decline to touch 
the financial side, while others are designed by accountants who 
have no acquaintance with actual works conditions. Both kinds 
entail extra work. 


February 20th. A. WILLIAMS PRICE. 





PATENTS. 


Smr,—In your article on patents you overlook the fact that 
few inventions are covered by one patent. only. One has only to 
look through the publications of the Patent-office to see the same 
name recurring at frequent intervals. I think there should be a 
reduction on all patents for improvements after the first, or 
master patent. 

A case came under my notice a few years ago. A patentee pro- 
duced a machine which was manufactured on royalty. It was 
covered by five English patents. Towards the end of the life of 
the patents the demand for the machine fell off, and during the 
last two years the royalties were very little more than the annual 
patent fees. For this invention the Patent-office must have 
netted £500. 

Again, a.period of fourteen years is too short, in many cases, for 
the inventor to reap his reward. Few people are like Bessemer, 
Otto, or Lord Lister, who can afford to spend large sums and get 
their inventions on the market in a short time. I think the 
American system is better than ours ; one payment of, I believe, 
£16 covers a period of seventeen years. But eighteen or twenty 
years would be better. 

The objection has been raised to the extension of the life of 
patents that the public would be deprived of the use of an inven- 
tion for a much longer period. But as the public is very slow to 
take up a new invention, the fault really lies with the public. 
We have done without certain inventions for 6000 years, and it 
can be no great hardship for the users of a new invention to pay a 
higher price for the use of it during the infancy of the new 
machine. JoHN HENRY KNIGHT. 

Barfield, Farnham, February 19%. 





GREAT CENTRAL COMPOUND LOCOMOTIVES. 


Sir,—A correspondent, page 121, suggests referring back to 
Jura-Simplon engines as previous examples of the three-cylinder 
‘* divided ” engine type having a single high-pressure cylinder. 

The first locomotive so designed was, accordi to M. 
Mallet’s ‘‘ Memoires,” projected by M. Jules Normandieére, 
some forty years ago. These engines were proposed for the 
London Metropolitan. About .1876—thirty years ago—another 
French engineer, M. Andrade, also proposed the same 
cylinder arragement, since’ adopted by the Great Central. 
In this, however, the ‘‘separated” engine system was replaced 
by the type wherein all rods drove one axle with cranks 
at 120 deg. The first engine built accordi to this latter 
arrangement appears to. have been in 1881 — twenty-five 
years ago—at the Struwe locomotive works“ at Kolomna, Russia, 
contemporaneously with Mr. Webb’s celebrated engines of the 
divided system. In recent times three-cylinder engines of this 
order under discussion have been re-introduced on the Continent, 
notably on the Italian Mediterranean system. Competent engi- 
neers of high standing are not wanting who consider this recent 
recourse to three cylinders for high-power engines as a passing 
fancy destined to drop out of, the running with engines having 
four, and eventually even six cylinders. 


February 13th. CHaARLEs R, KING, 





APPRENTICES. 


Srr,—Might I suggest that ‘Been Had” in his letter in your 
current issue is somewhat hard on us apprefitices? He seems to 
consider we are all as bent on wasting our time as the youth whom 
he unfortunately took into his works ; and, moreover, he appears 
to be of opinion that it is not worth an employer’s while to take in 
young fellows. Ke 

May I ask, then, how England is to retain her place among the 
engineering nations of the world, if men with a technicad training 
are, in future, not to be allowed to gain practical experience in the 
various shops in large works? The only thing would be to make 
managers of capable journeymen—possessing a knowledge of their 
own trade only, together with what they had picked up at lectures 
in the first-year course at a technical school, or else ‘‘ armchair 
men” crammed with theory. 

I feel very sorry that some fellows should so abuse the privileges 
ranted to them, but believe, and sincerely trust, that these idiots 
‘orm a very small minority. 

I hope therefore, Sir, you will grant me space to claim “fair 
play ” for hundreds—nay thousands—who, like myself, take the 
matter seriously, and conscientiously do their best to pick up all 
they can during their stay in the shops. 


February 19th. A MERE APPRENTICE. 





~~ 


COLD HEADING MACHINES. 


Str,—In a cold heading machine the wire is held by two dies 
and the head is forced on by a suitable shaped punch, which is 
held in a crosshead moved by a crank anéconnecting-rod. It 
takes 2in. of ,5,in. wire to form a cup head.. Can any of your 
readers tell me what will be the power to be applied at the cross- 
head if the velocity of the punch is 15ft. per minute—crank shaft 
lin. throw, and 60 revolutions per minute? The punch does not 
quite touch the front face of dies when at the end of travel, but a 
small space is left to permit superfluous metal to get away. [ 
have not seen anything relating to this matter yet ; the men who 
work the machines have no idea, but put on a new machine the 
biggest size wire that they can, and sometimes break the machine. 
There seems no information on the subject at all. 

Birmingham, February 12th. E. W. 





THE SAXON SNELL PRIZE. 


Srr,—Many of your readers will, I think, be interested in having 
particulars of the Saxon Snell Prize. 

This prize was founded to encourage improvements in the con- 
struction or adaptation of sanitary appliances, and is to be awarded 


“by the Council of the Royal Sanitary Institute at intervals of three 


bequeathed to the 


ears, the funds being provided by a legacy 7 ~ 
enry Saxon Snell, 


nstitute for this purpose by the late 
F.R.I.B.A. 

The prize consists of £50 and a medal of the Institute, and is 
offered in the year 1906 for an essay on ‘Suggestions for Improve- 
ments in Sanitary Appliances for use in Workmen’s Dwellings and 
Labourers’ Cottages under the Varying Conditions of Water 
Supply and Drainage usually obtainin; in ‘owns and Villages.” 

E. WHITE WALLIS, Secretary. 

The Royal Sanitary Institute, Margaret-street, 

London, W., February 21st. 








For the preservation of Niagara Falls from the inroads 
of industrial enterprises, an international treaty. between the 
United States and Great Britain is being discussed, 
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LARGE LOCOMOTIVE BOILERS.* 

By Mr. G. J, CHURCHWARD, Member of Council, of Swindon. 
Tue modern locomotive question is principally a question of 
boiler. - The great increase in the size of boilers and in the pres- 
sures carried, which has taken place during the past few years, has 
necessitated the reconsideration of the principles of design which 
had been worked out and settled during many years’ experience 
with comparatively small boilers carrying low pressures. The 
higher temperatures incidental to the higher pressures have 
required the provision of much more liberal water-spaces and 
better provision for circulation. Locomotive engineers have now 
apparently settled down tv the use of one of two types of boiler 
for very large engines, the wide fire-box extending over the 
frames and wheels, and the long, narrow box sloping up over the 
axles behind the main drivers. 

In Great Britain the contracted loading gauge prohibits the use 
of the wide fire-box type over wheels larger than 4ft. 6in. diameter, 
so that it is not being used so — as in America, where it is 
becoming practically universal. In America the great power of 
engines now employed renders the wide fire-box a necessity ; but 
in Great Britain, where the coal burnt per mile is very much less, 


Fig.9. 
Boiler Details. Greet Western 
Standard Boiler, No./. 
1 (ee Fig 5.and the Table X.) 
Studs tapped into barrel plate Cover plate to be thinned out 
only heeds riveted over. under barrel plate 
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few boilers of this kind have been built. On the Great Northern | 
Railway Mr. Ivatt has provided his fine ‘‘Atlantic” class with 
wide fire-boxes, shown by Fig. 1, and they are undoubtedly very 
successful. On the North-Eastern Railway Mr. Worsdell has also 
designed a wide box for the boiler of his new ‘ Atlantic” type. 
Mr. Holden’s boiler, on the heavy suburban engine for the Great 
Eastern Railway, is the largest of the type yet built in this 
country—Fig. 2. For the Great Western Railway Mr. Dean 
designed and built some goods engines with wide fire-boxes, shown 
by Fig. 3, and the author has since designed, but not yet built, 
a modified form of the same type to be carried over 4ft. 6in. 
wheels—Fig. 4. 

Much more experience has been gained with the wide box in 
America than in thiscountry, and, so far as the author has been 
able to ascertain it has been found there that the poorer coals in 
large quantities can be burnt with much greater facility and 
economy in this type than in the narrow pattern. This advan- 
tage is offset to some extent by the fact that, when standing 
there is considerable waste in the wide grates as compared with 
the narrow, and this is, of course, serious when goods trains 
are kept standing about, as is often the case here. This dis- 
advantage has been found on the Great Western Railway ; but 
no doubt careful design and fitting of ashpans will keep this waste 
within bounds. 

A much more serious trouble has been found in the leaking of tubes | 
in these boilers. ThisZseems to be quite general, and the Master 


temperature of evaporation is so much increased that the pro- 
vision for circulation which was sufficient for the lower pressures 
formerly used is doubtless insufficient. Boilers in which this pro- 
vision has been made have shown a very marked reduction in tube 
| and stay troubles. The increased temperature of the fire is the 
| cause of most of the trouble with stays. 

It will be noticed that, in the sinations to this paper, very 
liberal areas have been given, and this is the general tendency in 
America, and probably in this country. 

It is probable that in the wider boxes, the main mass of the’ fire 
being so much nearer the tube plate, has a bad effect on the tubes, 
as the intensity of the temperature at the tube plate must neces- 
| sarily be much increased. The extra width of box has enabled the 
| tubes to be put much too near the sides of the barrel. When this 
| is done, the water to feed up the spaces between the tubes near the 
| back tube plate has to be drawn almost entirely from the front of 
| the barrel, and it is possible that, in some cases, the space left for 
| this purpose is inadequate. It will probably be found that neglect 

of this consideration is the cause of three-fourths of the tube 
| trouble. In the boilers, Figs. 4, 5, and 6, an effort has been made 
| to provide for this upward circulation near the back tube plate by 
leaving a space between the tubes and barrel from top to. bottom, 
| of a sectional area equal to the combined area of the vertical 
| Spaces between the tubes at all points, with a balance to provide 





the: Continent—performs in boilers with shorter barrels. The 
ratio of diameter to length of the tube undoubtedly has a 
most important bearing upon the steaming qualities of the boiler 
and upon the efficiency of the heat absorption. This is more 

rticularly noticeable when the boilers are being worked to the 
imit of their capacity. If 2in. tubes, say, are employed in barrels 
llft. to 12ft. long, when the boiler is being forced the length is not 
sufficient to absorb the heat from the amount of gases that a 2in. 
tube will pass, and overheating and waste result. The amount of 
tube leaking which is experienced with modern wide boxes in 
America has brought up again the idea that the spacing should 
be wider, say, lin. instead of #in., but, from the investigations of 
a Master Mechanics’ Committee, it appears that the wider spacing 
does not cure the trouble. It is clearly of no use to provide wider 
spaces for the upward current unless equivalent area is provided 
for the down-coming water. 

The gradual extension of the practice of making the top of the 
fire-box and casing flat instead of round is noticeable. On the 
Great Western Railway less trouble has been experienced with the 
flat top fire-box than with the round top, although no sling stays 
of any kind are used. The flat top has the important —- 
of increasing the area of the water line at the hottest part of the 
boiler, and so materially contributes to the reduction of foaming. 
This, combined with the coned connection to the barrel, has 

















TaBLe I. 
y : Coupled | _ he eight. Total 
Engine. | Type. Cylinders. ‘ Rae | On coupled Total — 
j PT wens. of eine: | 
ft. in. Tons cwt. | Tons cwt. | sq. ft. 
Mallet ec. A ; f 0-12-0 20 \ . > 1 5 r ne 
Mallet compound—Baltimore and Ohio voles de DP patented a2 sf * 32 48 44 (5 144 «5 5600 
Lake Shore and Michigan Southern ee eal? ere 2-6-2 | 204 x2 | 6 8 58 0 77 18 | 8843 
*Great Eastern fl a mde [ae 80 0 80 0 | 3010 
| 
Baldwin compound—Atchison-Topeka and Santa Fe od 2-10-2 { x t x 32 49 104 15 1238 90 4796 
| $2 
Cole four-cylinder compound—New York Central and Hudson River] 4-4-2 | = x 26 6 7 49 0 89 0 3446 
} 2 
Compound—Colorado and Southern 2-8-0 { = f x 32 49 79-8 9 #8 2966 
Chicago and Alton. . 4-6-2 ss ° x28 65 O° 6 9 0 3053 
*Great Northern EO ee see. et es 442 19 x 24 6 7 360 65 10 | 2500 
Baldwin four-cylinder compound—Chicago, Burlington, and Quincy} 4-4-2 f _ j x 26 6 6 41 8 87 14 $217 
*Great Western } 2-6-0 19° x28 4 7 51 16 60 8 1933 
‘Great Western 4-6-0 0 xm | 4] 47 4 | 50 10 |{ Det 
North-Eastern. . ‘ 44-2 20 x 28 6 10 39 (0 72 0 | 2456 
North-Eastern ad 440 20 x 26 6 8} 34 17 67 «2 1769 
{| 4-4-2 18 x 30 6 8 39 «OO 70 10 =| _ 
*Great Western -| 41-H-0) 18 x 380 6 8% 54. 4 7 4 | 2143 
l) 28-0 is x 30 6 8} | 61 18 66 | — 
New de Glehn compound—Great Western .. 4-4-2 { ~ t x 2% 6 8} 390 7 6 { = 
‘La France,” Great Western 4-4-2 { 135 j x 25 6 8 33° «7 64 13 { —— 
--J 8 | ae 
Chicago, Burlington, and Quincy .. wal - aS ie — _— _ | 1768 
Illinois Central .. .. .. .. ol -- _ -- - _ | 2461 
Canadian Pacific vd 2-6-2 20 x 26 5 9 56 12 7 8 | 2425 
Great Easté {| 44-0 19 x 26 7 0 33 «19 51 135 11 46 
ee (| 0-6-0 19 x 26 4 43 14 a 4 | ft 1 
London and North-Western | 4-4-0 { 3 } x 24 7 0 37 8 57 12 1508 
Midland sores | 0-60 18x 26 5 3 43 16 43 16 1403 
' ¢ | 
Compound—Midland .. ji +40 {, 2} x 2 7 0 3 3 | 58 9 15988 
Nseries bie eee es Pio cow tos, fe. oa” ee 444 19 x 26 610 Sr a a) eC 1413 
GT Go wcui bon, ay sala oh eet sel lee tee os om Peake ae 18 x 26 6 8} 3 10 | 5 1934 
Seed Wane ‘| 4-40 18 x 30 6 8} 34 66 «| «655 COS er 
*Great Western ee ee a ee ee | 4-40 18 x 2 6 8} 352 | @o~€ i 1818 
*Water-tube—London and South-Western... .. .. .. .. «. «| 440 19 x 26 6 7 3° 62 |} 538 19 1550 
Water-tube—London and South-Western .. .. .. .. .. .. .!} 4-0) 4 (16 x 24) 6 0 aw .| 8 O 2727 


* These engines are illustrated on page 204. + Distributing. 


for the water coming back from the front of the barrel to feed the 
water spaees of the fire-box. There is no doubt that the upward 
draughtof water through the spaces between the tubes for, say, two 
feet from the back tube plate, is very strong indeed, and, in all 
probability, this is enough to prevent.the necessary feed of water 
down the spaces of the fire-box unless ample area is given, so caus- 
ing stay as well as tube trouble. 

By putting the clack-box for both injectors under the barrel, as 
shown in Figs. 4, 5, and 6, and providing an internal nozzle direct- 
ing the feed back towards the fire-box, considerable assistance is 
probably given in feeding ‘“‘solid” water back to the fire-box 
and the hottest part of the tubes. [The better plan is that 
adopted in America, which is to put the feed-water in above 
the water-level. Advocates of this plan think that the tube 
trouble may be caused by local inequalities in the tempera- 
ture of the boiler.] It is generally supposed that the circu- 
lation in a locomotive boiler proceeds along the bottom of the 
barrel from the front end down the fire-box front and up the sides 
and back of the fire-box. The author, two or three years ago, 
fitted a number of vanes in a boiler with spindles passing through 
lightly packed glands to the outside, with indicators to show the 
direction of the flow of water. Observations showed that the circu- 
ation was generally as stated above, but a little alteration of the 
jfiring had the effect of materially changing the direction of the 





¢t Absorbing (Serve tubes). § Outside plain tubes. 


enabled the dome, always a source of weakness, to be entirely dis- 
pensed with and drier steam obtained. The authorsome years ago 
made an experiment to settle this much disputed point. Two 
identical engines and boilers were taken, one boiler having a dome 
in the usual position on the barrel, the other having no dome, the 
steam being taken by a pipe from the top of the flat fire-box 
casing. The engine without the dome proved to be decidedly 
freer from priming than the other. The liberal dimension_ of “2ft. 
between the top of the fire-box and the inside of the casing no 
doubt contributed to this satisfactory result. The coned barrel 
connection, in addition to providing a greater area of water line, 
also gives a larger steam capacity, and by the larger diameter 
being arranged to coincide with the line of the fire-box tube plate, 
much more water space at the sides of the tubes is possible in 
same weight of boiler. On consideration of the great intensity of 
temperature at the fire-box plate as compared with that at the 
smoke-box plate, the advantage of the arrangement is obvious. 
There is really little to be said as to fire-box stays. The stay 
question is in very much the same position in which it has always 
been. For the present high pressures, copper is still being 
used below the fire line—some engineers use bronze below 
the fire line—with closer spacing down to 3}in. pitch. Bronze 
is often used above the fire, and the boilers of the De Glehn 
compounds are so fitted. In America Yorkshire iron is still used, 





Fig.10. Power and Speed, plotted on a Time Base, for a train from Paddington to Bristol, 
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Mechanics’ Association has a committee specially going into this | 
question with a view to finding aremedy. [{However, Mr. Ivatt has | 
not been troubled with leaking tubes when using wide fire-boxes, 
Which is probably due to better circulation and manufacture.] All | 
methods of tube-expanding have been tried, and also much wider | 


| ated. 


~ Engine No. 171, Boiler Fig.5 
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currents and even of completely reversing them. 
submitted to enable the results of this experiment to be appreci- 
The arrows show the different directions of the currents in 
the variotis experiments. 

These experiments suggested the desirability of bringing a circu- 
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and recently Professor Hibbard, experimenting there on some iron 
| stays, arrived at the astonishing fact that the ductility of iron 
| stays increased instead of diminished with the higher pressures 
| now common. The author is using a few Taylor iron stays experi- 
mentally, with a view of ascertaining whether this material is more 


spacing, even up to and over lin., without curing the trouble. The | lating pipe from the front of the barrel, bifurcated to each side of | durable than copper, under the conditions brought about by the 
reduction of the depth of the fire-box, in order to get a long box slop- | the fire-box at the foundation ring, but the consideration of | increased temperatures in modern boilers. [He, Mr. Churchward, 


ing over the traili 


th ng wheels of coupled engines, certainly increased 


@ trouble from leakage of stays; but the alternative of a wide 


fire-box entails a much heavier engine for most of the types, and | made in America, and it is reported that great reduction of | giving no trouble and were going well. 
ntly, tube trouble is increased. The wide fire-box | trouble with side sheets resulted. The extended length of tubes | whieh an inner box was cut out and left with the iron stays sticking 


then, appare 


possible danger from an outside 


ipe open to the boiler caused the 
experiments to be abandoned. Pithe ~ 


experiment has since been 


| has had results given to him showing that in four instances in which 
| locomotives had been fitted with Taylor iron stays, they were 
i He recalled a case in 


evidently requires a higher standard of skill in the fireman, for, | seen in some designs of wide fire-box boilers is due to the use of | out on its sides, and he found that with a blow of an ordinary 


unless the 
tendency 
increasing 


grate is kept well and evenly covered, there is a 


tube trouble. 








* The Institution of Mechanical Engineers. 


six-coupled wheels in front of the fire-box. Experience of long 


the limit of its capaci 
same function as the 


rf In this respect the long tube fulfils the 
Serve tube—which is favoured so much on 


fitter’s hammer he could knock them off short one after another. 


to have an excess of air, reducing efficiency and | tubes appears to be quite satisfactory, and they certainly keep up | And yet when he took one to be tested it bent double.] Experiments 
With modern high pressures’ the | the economical efficiency of the boiler when it is being forced to | are being made by many engineers with water tubes in fire-boxes— 


| notably by Mr. Drummond, of the London and South- Western Rail- 
| way, Fig. 8, who isso satisfied with the results that heis building this 
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type entirely. Unfortunately, it is a necessity to have a deep 
fire-box in order to employ water tubes effectively, or it is 
—— that many engineers would be following Mr. Drummond’s 
example. 

The employment of a superheater is having an extended trial in 
Germany and also in Canada. This affords the prospect of 
obtaining the same steam efficiency by the use of, say, 175 lb. 

ressure, as by employing the pressures of, say, 200 Ib. to 225 1b. 

his, no doubt, offers some prospect of success, and is attractive 
from the fact that the alternative of compounding necessitates the 
use of the higher pressures, and, consequently, presents no hope of 
relief from boiler troubles. The Great Western Railway is fitting 
one of their standard No. 1 boilers, Fig. 5, with the Schmidt 
arrangement, with a view to see what advantage can be gained 
with the simple engine. Formerly the power of a locomotive was 
estimated largely from the capacity of its cylinders, and this led 
occasionally to the use of cylinders of such dimensions that the- 
boilers provided were not capable of generating sufficient steam to 
enable them to be worked at their maximum economical power for 
any length of run. To-day this is changed, and the first considera- 
tion is the capacity of the boiler. 

A table is presented showing the dimensions of cylinders and 
diameter of driving wheels used in connection with the 
various boilers illustrated, and an examination of the ratios 
will show how much more heating surface is now provided for 
a given area of cylinder than used to be considered necessary. The 
higher pressures now common have undoubtedly produced much 
more efficient locomotives, both in respect of hauling power and 
coal consumption. This improvement has been very marked with 
every increment of pressure, right up to 227 lb. carried by the De 
Glehn compounds. ese have been most successful compoynds, 
and the high pressure carried is no doubt an important factor. By 
employing 225 Ib. per square inch in the simple engine, and making 
the necessary improvements in the steam distribution, enabling 
higher cut-offs to be used, corresponding improvements in efficiency 
and economy of fuel have been obtained. Great increase in the 
draw-bar pulls at high speed has also resulted. Of course, the 
price for these improvements has to be paid in the matter of fire- 
box repairs and renewals, but it is probably better to submit to 
this expense than to employ the very much heavier and more 
costly machines which would be necessary to give the same hauling 
power at speed. Fig. 9 shows full particulars of the riveting, on 
varrel and fire-box butt-joints of the standard No. 1 boiler, Fig. 5, 
on the Great Western Railway. 

Fig. 10, shows the curves of draw-bar horse-power and speed 
plotted on a time base for an engine of the 4-6-0 type on a run 
from Paddington to Bristol. This engine carries the boiler shown 
on. Fig. 5, the pressure being 225 lb. per square inch. 

The author has to express his cordial thanks to the many 
engineers who have so kindly furnished him with the drawings of 
boilers, from which the diagrams accompanying this paper are 
produced. 








GRESHAM COLLEGE.—Four lectures on ‘‘ Optics, with special 
reference to Optical Illusions,” will be delivered Monday, February 
26th, Tuesday, February 27th, Thursday, March Ist, Friday 
March 2nd, by Mr. W. H. Wagstaff, M.A. Lecture I. will deal 
with the laws of light, and include reference to simple reflection ; 
refraction and deviation ; effects of glass plates on homogeneous 
light ; effects of prisms; effects of lenses ; images ; optical centre 
of a lens ; motion of image corresponding to motion of a luminous 
soint on the axis of the lens ; focal length ; real and virtual images, 

c. Lecture II. will treat of the eye, and Lectures III. and IV. of 
optical illusions. 

Giascow TECHNICAL COLLEGE SCIENTIFIC Soctety.—This Society 
at its ordinary meeting on the 17th curt., held within the New 
College buildings, George-street, Glasgow, had submitted to it an | 
interesting paper descriptive of ‘‘The Inglis Patent Boiler,” the 
author being Mr. Gardiner Inglis, of Airdrie. He explained that 
the object of the design was to produce a boiler that could be 
forced in a closed stokehold to a much greater extent than the 
present type of cylindrical boiler, and that without damage to | 
itself, and with economy under these conditions. The construction | 
of the boiler, which is of the single-ended marine return-tube type, 
was described, and its distinguishing features made plain. Results 
of tests by independent authorities, made while working at 
different rates of combustion, were given, and the author claimed 
that owing to the special arrangement of the combustion chambers 
there was practically no smoke even when the boiler was being 
heavily forced, and when using Scotch coal. In the discussion 
which followed many of the members took part, and Mr. Inglis 
was cordially thanked. 

ProressoR Henry ADAMS.—On Tuesday evening last a pleas- 
ing ceremony took place at the Holborn Restaurant, when 
Professor Henry Adams was entertained at dinner by a number 
of his old students. Mr. Adams was for thirty-five years Pro- 
fessor of Engineering and Building Construction at the City of 
London College, and has recently retired to take up the position 
of Chief Examiner in Building Construction under the Govern- 
ment Science and Art Department. The dinner was presided 
over by Mr. Crouch, who, in a few well-selected words, paid a 
high tribute to the teaching talent of Mr. Adams. Mr. Brackett, 
of Tunbridge Wells, on behalf of the old students, presented Mr. 
Adams with a tastefully illuminated album containing a large 
number of signatures; and with a gold watch chain. In 
acknowledging the presentation, Mr. Adams gave some interest- 
ing facts connected with his professorial career, and narrated 
many amusing incidents. He said he had given over 10,000 
lectures to upwards of 4000 pupils, and was pleased to see that 
not a few of the latter were now holding important public posts 
in this country and various parts of the world. A considerable 
number of those present at the dinner were engineers or surveyors 
to municipalities and other public bodies. Mr. Adams carries with 
him to his new post the good wishes of all who have profited by his 
teaching. 

THE INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS.—Jhe twelfth annual dinner of this Association 
was held at the Queen’s Hotel, Leeds, on Thursday, February 8th, 
Mr. J. Hartley Wicksteed, M. Inst. C.E. (president of the Associa- 
tion) occupied the chair, and amongst those present were Sir Alex. 
R. Binnie (President Inst. C.E.), Sir Alex. B, W. Kennedy (Vice- 
president Inst. C.E.), Dr. J. H. T. Tudsbery (Sec. Inst. C.E.), 
Mr. R. Armitage, Mr. R. Elliott Cooper, Messrs. Ewing 
Matheson, W. J. Cudworth, J. Goodman, T. P. Reay, E. Kitson 
Clark, E. Richards, W. T. Lancashire, E. B. Martin, J. Garfield, 
G. Fitzgibbon, S. R. Kay, W. Rowley, W. H. Wellsted, R. Pawley, 
H. P. Miles, and Messrs. J. E. Lister and H. A. Owen (Hon. Secs. 
Yorkshire Association). The toast of ‘‘The County of Yorkshire ” 
was proposed by Mr. W. J. Cudworth, and resporided to by Mr. 
R. Armitage. Mr. Ewing Matheson proposed, and Sir A. B. W. 
Kennedy replied to, the toast of “Kindred Scientific Societies,” 
Sir Alex. Binnie, in acknowledging the toast of ‘‘The Institution 
of Civil Engineers,” proposed by Mr. J. E. Lister, emphasised the 
great importance of a proper scientific education for the engineer, 
and described the efforts made by the Institution to raise the 
status of the profession. These efforts have been heartily sup- 
ported all over the kingdom, and there is now a disposition on 
the part of the Government to recognise the Institution exami- 
nation as their standard. The education of the young engi- 
neer should not be restricted to any particular line, as he 
can never tell in what branch of the profession he is going to 
distinguish himself. The advancement of the profession will 
depend on those most fitted, and those so fitted will survive and 
succeed, Mr. R. Elliott Cooper also responded. Dr. J. H. 
Tudsbery proposed ‘‘The Yorkshire Association of Students,” to 











which the chairman replied. A musical programme was rendered 
during the evening, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Market Situation. 

In Birmingham this—Thursday—afternoon there was a 
slow iron market. 
reason of the set-back at Middlesbrough and Glasgow. 
masters and buyers appear to be very undecided as to where we 
are tending. The best is hoped for, and it is urged in many 
quarters that a change for the better cannot now be far off. But 
upon this point all is at present speculation, 


Belgian Iron on Offer. 

Belgian and German bar iron was on offer this—Thursday— 
afternoon at about £6 12s. 6d. net, delivered into this district. The 
selling sizes were from sin. upwards, and it was of a quality suit- 
able for nut and bolt and common iron fencing manufacture. The 
difficulty of these foreign iron supplies is the uncertainty attaching 
to delivery. Buyers can never be certain of the continuance of 
deliveries, and when orders are placed, necessarily a much longer 
time is required for execution than attaches to home buying. In 
these respects, then, the continental iron is at a considerable dis- 
advantage. 


Bar Iron Trade Negotiations. 

Unmarked bars are nominal at £7 5s. to £7 10s., but 
whether any change in price will be declared at the meeting of the 
Association postponed to this week is, at date of writing, uncer- 
tain. Great interest centres in this meeting, since Lancashire and 
South Yorkshire bar iron prices will be affected by the decision. 
The probability seems to be that certainly the present standard of 
£7 5s. per ton is not likely to be changed in an upward direction. 
At one time it was confidently anticipated that at this meeting the 
standard would be raised to £7 10s. Since the trade reaction, 
however, such an advance has manifestly become impossible. As 
to the negotiations which have been in progress for the formation 


of something like a National Iron Trade Association in the common | 


bar trade, it now seems that the organisers have recommended for 
the present a waiting policy. 


Differences of View. 

It is understood that the North Staffordshire ironmasters, 
whilst, in the main, adopting a friendly attitude, have refused to 
become parties to the creation of a set association. They have 
offered, however, to co-operate in any price movement. The 
Lancashire and South Yorkshire ironmasters are willing to do the 
same. Six years ago a similar attempt to that now being made 
was set on foot, but it fell through. There is this fact, however, 
that is encouraging to the latest effort, namely, that ordinary bar 
iron prices in each of the four districts concerned are much nearer 
the same level now than for a long time past. 


Galvanised Sheets and Raw Steel. 

Galvanised corrugated sheets are nominal at £12 7s. 6d. 
to £12 12s. 6d., but the quotation is not a firm one, since spelter 
continues to decline in value. Virgin spelter is 25s. cheaper on 
the week, and £3 per ton less than at the close of last December. 
Sellers are quoting £26 5s., delivered at consumers’ works in this 
district, but there are no buyers at this figure. Hard spelter is 
quoted £21 10s., delivered locally. The raw steel section for sheet 


rollers’ consumption remains firm, and a large weight of material is | 


going into consumption. As a result in part of the advance in 


Scotch steel, prices have a good tone. 


for delivery in the September quarter. 
make are £5 17s. 6d., and native mild 
£7 7s. 6d. to £7 10s. per ton. 


this district. 


Pig Iron. 

The pig iron trade sympathises very prominently with 
the general tone of the market in respect of present absence of | 
business. Neither sellers nor buyers are in the mood to do much | 
business. The former can well afford for the present to postpone 
any further additions to their contract books, and the latter have | 
quite made up their minds to stand out of the market. The | 
feeling amongst makers is that there should be no difficulty in 
trade pulling round again in two or three weeks, if only the fall in 
the North of England and Scotland can be stayed. It is thought 
that prices there will probably settle down at about their present 
level. In the absence of business, Staffordshire and Midland prices 
at date are quite nominal. Late contract prices could not be 
obtained now. Open market rates are about :—Northampton pigs, 
60s. to 61s. 6d.; and Derbyshires, 61s. 6d. upwards to 62s. 6d. and 
63s. per ton; North Staffordshire forge iron, 66s. for best, and 
61s. to 62s. 6d. for secondary sorts. The only redeeming feature 
of the pig iron situation is the continued activity reported from 
America, where the furnaces are reported to be in full opera- 
tion, with every prospect of a continuation of similar conditions, 
The American Steel Trust, it is understood here, have only two 
furnaces idle out of a total of eighty-nine owned, and their weekly 
output is 483,000 tons of pig iron and 30,000 tons of charcoal 
iron. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


The situation has become complicated by | 
Iron- | 


German sheet bars are | 
quoted £5 7s. 6d. to £5 10s., with German billets £5 5s. per ton, | 

Siemens billets of native | 
steel (finished) bars | 
Some descriptions of German rolled | 
steel bars are offered this week as low as £6 10s, net, delivered in | 





MANCHESTER, February 21st. 
A Gloomy Outlook. 

For the past two or three weeks prospects in the iron 
trade have been far from bright, although the attendance on the 
Manchester Iron Change on Tuesday was quite up to the average. 
Yet there was a quieter feeling, and even a downward tendency 
manifested in pig iron. There are various causes, no doubt, to 
account for this, and to some extent it has resolved itself into a | 
fight between ‘‘ bulls” and ‘“‘ bears” of a continuous character, | 
which is exercising a depressing effect on this centre. Even | 
English makers have seen the necessity for lowering quotations, 
and on Tuesday Lincolnshire, Derbyshire, and Staffordshire iron 
was quoted from 1s. to 2s. per ton lower. Cleveland shared in the | 
reduction, but Scotch seemed to have touched “bottom,” and | 
there was little disposition to push it for sale at any lower prices | 
than those ruling on Friday last. Hematites have been extremely 
dull, and lower in sympathy with ordinary pig iron. 


The Engineering Trades. 

So far as could be ascertained from inquiry, there was no | 

diminution of work in the ironfoundry and engineering trades. | 

Machine makers are well engaged on old contracts, but still | 

buyers appear to have covered their wants some time ago, and | 

there was a greater inclination to hold off than was manifested | 
last week. 


The United States and English Pig Iron. 

There was some talk of the visit of English and Scotch 
ironmasters to the States, and it appeared that while there will be 
no buying of pig iron for export to that country, on the other 
hand, British producers need not anticipate any competition from 
the other side. No doubt this is true toa great extent, as prices 
in the States appear to be well maintained, and the prospects for- 
ward generally good. 


Finished Iron. 
There was considerable strength manifested both in bars 
and hoops, and holders adhered strictly to list rates, 








Steel and Steel Products. 

Steel and steel products showed a somewhat easier 
tendency, taken as a whole, although plates continue in good 
request. There was more doing in German billets, the high prices 
asked for English somewhat stimulating imports to this country 
Still there was no quotable change to record. ; 


Copper. . 

In sympathy with most other metals, raw copper has been 

oe throughout the week, but manufactured shows little or no 
| change, 


Sheet Lead. 
This article continues in fair supply, and is rather on the 
easy side, although there is practicaily no change to record, 


Quotations. 
| Lancashire No. 3 foundry, 65s.; Lincolnshire, 60s. 64.; 
Derbyshire, 63s. to 64s.; Staffordshire, 60s.; Middlesbrough, open 
brands, 58s. 10s.; West Coast hematite, 75s. to 75s. 6d.; East 
Coast nominal at 77s. to 77s. 6d. Scotch: Gartsherrie, 67s. to 
| 67s, 3d.; Glengarnock, 64s. 6d. ; Eglinton, 64s.; Dalmellington, 
| 63s, 3d., delivered Manchester. For delivery Heysham: Gart- 
| sherrie, 65s. to 65s. 3d.; Glengarnock, 62s. 3d.; Eglinton, 62s. to 
| 62s, 3d.; Dalmellington, 61s. 3d. For delivery Preston: Gart- 
| sherrie, 66s. to 66s. 3d.; Glengarnock, 63s, 6d.; Eglinton, 63s.: 
| Dalmellington, 62s. 3d. Finished iron : Bars, £7 10s. to £7 1is,; 
; hoops, £6 17s. 6d.; sheets, £8 10s. to £8 15s, Steel: Bars, £7 10s. 
| to £7 15s.; hoops, £7 15s.; boiler plates—official—£8 12s. 6d.; 
| oe for tank, girder, and bridge work, £7 15s. to £8; English 
villets, £5 10s, 6d. to £5 15s.; foreign ditto, £5 2s. 6d. to £5 ds.: 
| sheets, £8 17s. 6d. to £9 2s. 6d. Copper: Sheets, £92 to £94 per 
ton ; seamless copper tubes, 114d. to 11?d.; brazed, 11}d. to11}d.; 
| 8d. to 9d.; condenser, 97d to 10d.; rolled brass, 84d. ; 
brass wire, 8}d. 
per ton. 


Sheet lead, £18 10s. 
| 
Lancashire Coal Trade. 
| 





brass tubes, 
; brass sheets, 94d. per Ib. 


There was a decidedly better feeling all round on the 
| Coal Exchange on Tuesday last. The recent inclement weather 
| has had a stimulating effect on the demand for house coal, and in 

regard to slack and manufacturing coal, colliery owners ask « 
| slight increase for prompt delivery. Gas coal was in fair request, 
| considering the season, and on shipping account also a good 
| inquiry has to be noted at late rates, 


Quotations. 

| Best coal for domestic purposes, 13s. to 14s.; seconds, 
12s, to 12s. 6d.; common, 9s. to 10s.; steam and forge coal, bestt 
8s. 3d. to 8s, 6d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 
| 7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 5s. 9d., a, 
| the pit; screened coal, 9s. 9d. to 10s.; unscreened, 9s, 3d. to 
| 9s. 6d., delivered Manchester Ship Canal. 
| BARROW-IN-FURNESS, February 22nd, 
Hematites. 
The hematite trade is, if anything, a shade weaker. 
| Certainly there is not much disposition to do new business on a 
large scale, and buyers who are known to have large wants are 
| timid about placing orders for large parcels with the prospect of 
| lower prices in the early future. There is, however, a stronger 
position among makers than that displayed by warrant holders, 
| who have been alarmed by the heavy realisations recently brought 
| about. Merchants and speculators are heavily bought forward, as 
there has been, and still is, reason to believe that the wants of 
consumers will be large during the summer months ; but the trade 
| depends largely on the steel trade, and it is, perhaps, only reduc- 
tions in prices that will bring about activity in some of the branches 
of the latter industry, Makers quote nominally 70s. per ton net 
f.o.b. for mixed Bessemer Nos., and warrant iron is at 65s. net 
cash sellers, buyers 6d. less, but there is so little business doing 
that these quotations cannot be regarded as any indication of actual 
values. There are thirty-eight furnaces in blast, and warrant 
stocks stand at 73,479 tons. Makers hold very small stocks. A 
good trade is reported in ferro-manganese, charcoal, iron, and 
spiegeleisen, 


j 
| 


Iron Ore. 
There is no falling off in the demand for native iron ore, 
and there is a good market for best and average classes, the latter 


| ruling at about 14s, 6d. to 15s. per ton net at mines, while Spanish 


ores are at 19s. for average sorts, with Rubio at 21s. delivered at 
West Coast ports net. 


Steel. 

There is no marked demand for rails, and makers are only 
working on the day shift. Prices are at about £6 per ton for heavy 
sections, with correspondingly higher prices for light sections. 
There is quite as much activity as of late in the steel plate trade, 
and makers are busy and well sold forward. Ship plates are at 
about £7 5s. to £7 10s. per ton, and boiler plates are £8 10s. to 
£8 12s. 6d. In merchant sorts very little is being done, but 
there are prospects of more inquiry if the lower prices which have 
come about are realised. Iron and stee] foundries are busy, and 
boilermakers have not many orders on hand. Chilled steel castings 
and steel are in very considerable demand. 


Shipbuilding and Engineering. 
The demand for new shipping tonnage is quiet alike in 
warships and merchantmen. The need for new orders is at 
present being felt in Barrow, and it is hoped some of the 


| important vessels for which local builders have been awaiting 
| ol 


ers will be booked at an early date. Engineers are very 


busy in all departments, 


Shipping. 

There is a better tone in the shipping trade this week, the 
exports of iron and steel last week from West Coast ports being 
14,568 tons, an increase of 4913 tons on the corresponding week of 
last year. The exports this year to date have reached 91,871 tons, 
being a decrease of 19,415 tons on the corresponding period of last 
year. 


Coal and Coke. 

: There is a good demand for coal and coke, and prices 
are well maintained, notwithstanding the competitive supplies of 
coke arriving from the Continent. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERALLY business shows no material alteration since last 
report, with the exception of a lull in buying in the iron market. 
Transactions in this district have not been quite so brisk, but the 
change is not expected to be of any duration, being attributed to 
purely temporary causes. The work which is being done is fully 
maintained to,the level of former activity, and orders come in 
freely, while a feeling of confidence in the immediate future is 
freely expressed in nearly all directions. There are very few 
workmen not well employed outside several departments of the‘ 
lighter staple trades, 


House Coal. 
The improvement in demand noticed last week, through: 
the more seasonable weather, has been sustained, though it is 
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reported that the Southern markets show some signs of slackening 
The output, however, continues to be large, and many of the 
thick seam collieries are working five days a week. Quoted rates 
remain stationary, the season being too far advanced to encourage 
hopes of any increase in prices. A considerable tonnage of thick 
seam house coal, in the secondary sorts, is being al sorbed in the 
West Yorkshire markets, where it sells well in competition with 
local house fuel. Good Silkstone coal remains at 12s, to 13s. per 
ton, secondary qualities fetching about 11s. Barnsley thick seam 
house, 10s. to 11s. per ton, best screened samples ; lower qualities 
at 8s. 3d. to 8s, 6d. per ton at pits in owners’ wagons, 


Steam and Gas Coal. 

There is an enormous output of steam coal, yet in spite of 
the non-placing of certain railway contracts which have formed the 
subject of frequent reference, there is a fair market for the pro- 
duction. Shipments at Hull and Grimsby are diminished on 
account of the more important foreign ports being closed; but 
South Yorkshire hards are still in moderate request, and the 
requirements of the steam shipping trawlers are heavy, and likely 
to increase, as the North Sea fishing business is being 
vigorously developed. The placing of the contracts for the 
Swedish State Railway has not, as was mentioned last 
week, favourably affected South Yorkshire coalowners to any 
extent. One local company is understood to have obtained 
13,000 tons at 14s, 9d. and 15s. per ton, the prices varying 
according to the port of delivery. A West Yorkshire colliery 
has been allotted 10,000 tons at 14s. 44d. per ton, to be delivered 
at two ports. The tenders provide for pit prices, freight insur- 
ance, and the coal tax. ther less is doing in gas coal, as is 
usual towards the end of February, but prices of fuel bought in 
the open market are in advance of former rates, and new con- 
tracts are exhibiting similar improvement in values, 


Coking Slack, Smudge, and Coke. 

Inmost districts demand is still very animated, and the 
new patent ovens being erected will make it more active. Good 
qualities realise 4s, 9d. to 5s. per ton at the a Ordinary sorts 
for engine purposes are not quite so saleable, though a heavy 
tonnage continues to be forwarded to the woollen and textile 
districts. The production of coke is at present somewhat in excess 
of the market requirements. North Lincolnshire and Derbyshire 
absorb a good tonnage, as well as other smelting localities. Good 
smelting coke ranges from 10s. 6d. to 11s, 6d. per ton for unwashed 
samples ; washed coke 1s, per ton higher. 


Iron and Steel. 


The lessened activity noted last week in the iron market 
is continued. There is considerably less buying, but former 
quotations in hematites remain, West Coast are from 79s. to 80s. 
per ton, East Coast 77s. to 78s. per ton, both less 24 per cent. at Shef- 
tieldand Rotherham. The Lincolnshire quotations are as follows :— 
No. 3 foundry, 58s. 6d. per ton; No. 4 foundry, 56s. 6d. per ton ; 
No. 4 forge, 56s. per ton; No. 5, mottled, white, and basic, 56s. 
per ton. Foundry and forge prices here given exhibit no change ; 
the others show a fall of 2s. per ton, which is attributed to Mid- 
dlesbrough cempetition. Steel manufacturers are very busy, both 
on home and foreign account, the prominent feature continuing to 
be no exceptional call for high-speed steels, for which the American 
markets are most important customers, 


The Heavy Industries. 

There is no weakening in the industrial situation, so far as 
the heavy trades are concerned. Orders continue to come forward 
largely for distant markets, while the home demand is steadily 
improving. The activity previously noted in railway material is 
fully maintained, more especially on account of Indian railways. 
The latest inquiries are on behalf of the Great Indian Peninsula 
Railway Company, whose requirements include steel fish bolts, 
nuts, and washers, mild steel for smithy and general purposes, 
Yorkshire iron and locomotive boilers. There has been further 
worls placed for home railways, chiefly in wagons, in which shortage 
is reported on several lines. Steel forgings and castings are being 
largely produced, several of them of exceptional dimensions. Of 
that class, a hydraulic cylinder, 12ft. 10in. high, and 59in. in 
diameter, was cast the other day by Messrs. William Jessop and 
Sons, Limited, Brightside Works. Castings for electrical and 
engineering works are in steadily increasing demand, and various 
classes of heavy tools for the use of engineers are also more freely 
ordered. Iron and steel foundries are satisfactorily employed, 
with every prospect of the existing activity being maintained as 
the season advances. 

Gas Engines, 

The use of the gas engine for industrial purposes in 
Sheffield is being greatly increased, it being found adapted for 
general factory operations in ways which were not thought prac- 
ticable a few years ago. The Sheffield Gas Company, by its 
remarkably reasonable rates, has materially increased the popu- 
larity of gas engines, The price of gas for this purpose has just 
been reduced by another 1d. per 1000 cubic feet, making the rate 
ls. ld. per 1000ft.—a concession most acceptable to large 
consumers, ' 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron Warrants, 


_WHILE trade is steadily improving in all other branches 
of the iron and steel industries and the position and prospects 
are more favourable than they have been since 1900, business 
in Cleveland pig iron is most disappointing, being utterly 
disorganised by the operations in the warrant market, prices 
of pig iron are declining when everything else is going up 
in value, and holders of warrants are rushing in to get rid of 
the iron that is in their hands, while consumers hesitate to 
buy when almost every daysees some reduction in quotations. On 
Wednesday 47s, 114d. cash was the price of Cleveland iron, a 
decrease of 2s, 5d. in a week, and of 7s. since the middle of 
last month. Thus nearly all that was gained last half-year 
has been lost in a month, and consumers will not “buy 
now until the market has become settled, and there is some 
reason to believe that the bottom in prices has been touched. 
Traders will not be surprised to see Cleveland warrants at\45s. very 
shortly, for during the last few days there has been quite a rush 
to sell. Probably confidence would be restored if the stock of 
Cleveland pig iron in the public warrant stores began to decline. 
Pine speculators seem to be taking the lead in bringing down 

e prices, 


Cleveland Pig Iron, 


s Makers have had to reduce their quotations in sympath 
with the fall in warrants, but they have not reduced than ay the 
Same extent. For the present they are practically standing aside, 
Seeing that buyers will not pay them 1s. or 2s. per ton more for 
pig iron than the rate at which ey can secure warrants, and 50s. 
per ton which some ironmasters are asking for No. 3 Cleveland 
Iron 1s quite out of the question with warra@ats under 48s. per ton. 
es naturally purchase the latter. Second hands have been 
; is No. 3 Cleveland pig iron at 48s, 6d. per ton for-early f.0.b. 
= ery, and that is the price also for No. 4 foundry and’ No. 4 
; cage. ‘ The present state of affairs in the Cleveland pig iron trade 
sroht “ae regretted, more particularly as it might have been 

Hematite Iron, 


The demand for East Coast hematite pig iron is satisfac- 


tory, and takes up all that is being produced ; indeed, if more was 
forthcoming it is believed that. makers would not have any diffi- 
culty in disposing of it. Nevertheless, the prices are somewhat 
easier, but they have not fallen so much as West Coast hematite. 
The easing of prices has been brought about by the fact that 
second hands who hold hematite iron which they bought at prices 
considerably below those now ruling are now offering it and are 
underselling makers, but the total decrease from the best price of 
the year has been no more than 1s. per ton, whereas Cleveland 
warrants have fallen about 6s. 6d. since the middle of last month. 
The situation has entirely altered for hematite iron producers in 
this district, for while at one time last year they could only get 4s. 
per ton more for mixed numbers than Cleveland makers were 
securing for No. 3, they can now get over 20s. more, which is more 
than double the normal difference. The hematite producers are 
well supplied with orders, and have not quoted or taken less than 
70s. per ton for mixed numbers, but second hands have sold at 69s., 
and even 68s. 6d. for small lots. The export demand for hematite 
is as good as that from home consumers, and shipments of hema- 
tite are very good to Italy. - Rubio ore has been reduced in price ; 
it can now readily be got at 20s. 6d. per ton, which is 6d. below 
last week’s rate, and some merchants have sold ‘or prompt delivery 
at 20s. 3d. The price lately has been too high. 


Stocks of Pig Iron. 

The stock of Cleveland ‘pig iron held by Connal’s is now 
743,420 tons, an increase of 11,562 tons this month. This 
stock consists of 690,805 tons of No. 3, 52,115 tons of other iron 
deliverable as standard, and 500 tons of iron not deliverable as 
standard. The stock of East Coast hematite pig iron held in 
Connal’s is 3396 tons ; it has remained at that figure for a long 
time. 


Shipments of Iron and Steel. 

The exports of pig iron from the Cleveland district this 
month are a very satisfactory feature of the trade, but the increase 
nevertheless has not been extensive enough to take up all the 
surplus make. Germany is taking a good deal more than usual, 
and Cleveland iron is now down to prices which allow of its com- 
peting successfully in the northern parts of that empire. More 
particularly have the deliveriesincreased to Hamburg. As regards 
shipments, this month is likely to turn’ out the best February on 
record. Up to 21st the quantity was 60,521 tons, as compared 
with 42,183 tons last month, 38,845 tons in February last year, and 
43,535 tons in February, 1904, all to corresponding day, ’ 


Manufactured Iron and Steel. 


The output in this district has never been so large, 
and most firms must be doing very well, as fair prices are 
being realised. Manufacturers’ here have ‘not followed those 
of other districts in putting up their quotations, at which 
consumers are rather surprised, for usually producers in this 
district do not lag behind in the matter of advancing quotations. 
Heavy steel rails are at £6 5s. net at works, and there continues 
to be a good inquiry. Steel ship plates are at £7; steel boiler 
plates, £8 ; iron ship plates, £7 5s.; steel ship angles, £6 12s. 6d.; 
iron ship angles, £7 5s.; parallel packing iron, £6; iron ship 
rivets, £7 17s. 6d.; steel sheets, £8; steel joists, £6 7s. 6d.; steel 
bars, £7 ; and iron bars, £7 5s.; all less 24 per cent. f.o.t. 


Dunderland Iron Ore. 

It is expected that nextmonth the first cargoof iron ore from 
the new Dunderland iron ore mines in Norway will be received in 
this district. The company has now commenced briquetting the 
ore. The chambers of commerce in this district are moving with 
a view of inducing the British Foreign-office to oppose the levying 
of a considerable export duty which the Swedish Government are 
proposing to put upon ore leaving their ports. It is proposed that 
eventually the duty shall be equal to 3s. 3d. per ton, which is a 
serious matter for this district, which is a large consumer of 
Swedish iron ore. 


Coal and Coke. 

A quieter condition of affairs is reported in the coal and 
coke trades, and there is a good deal offering by second hands at 
reduced prices. There is, indeed, considerable pressure to sell, 
and all descriptions of fuel are more readily obtainable than they 
were, a month ago when prices of steam coal were at least 1s. per 
ton higher. Best steam coals are now quoted at 8s. 9d. for prompt 
f.o.b., and 9s. 3d. for March delivery, while smalls, which have 
maintained their value, are at 6s. per ton. Thepressure to sell gas 
coals is less marked, and the price of best is maintained at 10s., 
and 8s. 9s. for seconds, both f.o.b. A considerable contract for 
coals for the Malmo Gasworks has been placed in this district, and 
Wearmouth and Londonderry coals are to be supplied at prices 
which will leave 10s. per ton f.o.b. The coke trade is weaker, 
there being too much on offer, and the report that German 
coke is coming more freely into the West Coast district does not 
tend to strengthen matters. It is believed that the German pro- 
ducers can get nothing out of it, and that they would do better 
with it if they supplied it to consumers at home. It is thought 
that the importation is carried on with a view to coerce the Durham 
coke manufacturers into charging lower prices, for the bulk of the 
coke consumed in Cumberland is obtained from the Durham coal- 
field. The competition has spurred some more firms here to 
instal by-product ovens, which can produce coke more cheaply 
than the beehive oven, which Durham coke manufacturers 
generaHy swear by. The price of average coke is now 17s. per ton 
delivered at the Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The General State of Trade. 

THERE is at the moment a somewhat quieter feeling in 
business circles generally. The depression in the mining and iron 
markets has had a discouraging effect, and there has been a dis- 
position on the part of consumers to wait for a steadier condition 
of prices. At the same time, the amount of new business coming 
forward has not been very large. But while the trade position is 
lacking in buoyancy, there is a large amount of work under con- 
tract, so that manufacturers have steady and, in some cases, very 
full employment. 


Pig Iron Warrants. 
The pig iron warrant market has shown further weak- 
ness since last report, and a large amount of warrants has been 
ressed for sale, bringing prices down still further. At the end of 
ast week there was a decline in Cleveland warrants on the week 
of fully 1s. 6d. per ton, the market closing about 49s. 3d. This 
state of matters was not helped by the weaker reports which came 
from the United States early this week. Business has been done 
this week in Cleveland warrants from 49s. to 48s. 8d. cash, at 
49s, 24d. for delivery in fourteen days, and 49s. 7d. for twenty- 
four days. There have been sellers in the market since of Cleve- 
land iron at 49s, 1d. cash, and 49s. 5d. one month. Cumberland 
hematite has been done from 64s. 9d. to (4s. 3d. cash. Scotch 
warrants are quoted 56s, 44d., and standard foundry pig iron 
48s. 9d. per ton. 
Scotch Hematite. 

The market for Scotch hematite has been weaker in 
sympathy with warrants. The increase of stocks in England has 
had a somewhat depressing effect here. Merchants are now quoting 
for Scotch hematite 73s. per ton for delivery at the West of Scot- 





land steel works, This shows a reduction of 1s, on the week, 





Prices of Scotch. Makers’ Iron. 

Considering the weakness in the speculative branch of the 
market, the prices of makers’ iron are comparatively well main- 
tained. G.M.B., No. 1, is quoted at Glasgow, 61s.; No. 3, 
59s.; Monkland, No. 1, 62s.; No. 3, 60s.; Carnbroe, No. 1, 65s. 6d.; 
No. 3, Gls. 6d.; Clyde, No. 1, 67s. 6d.; No.3, 62s. 6d.; Calder, No. 1, 
68s.; No. 3, 63s.; Gartsherrie, No. 1, 6d.; No. 3, 63s. 6d.; 
Summerlee and Langloan, Nos. 1, 70s.; Nos. 3, 65s.; Coltness, 
No. 1, 76s.; No.3, 66s.;Glengarnock f.a.s, at Ardrossan, No. 1, 69s. ; 
No. 3, 63s.; Dalmellington at Ayr, No. 1, 64s.; No. 3, 59s.; Eglin- 
ton at Ardrossan or Troon, No. 1, 62s. 6d.; No. 3, 60s.; Shotts 
at Leith, No. 1, 68s.; No. 3, 63s. 6d.; Carron at Grangemouth, 
No. 1, 69s, 6d.; No. 3, 64s. 6d. per ton. 





Shipments of Scotch Pig Iron. 

The shipments of pig iron from Scottish parts in the past 
week amounted to 4666 tons, compared with 6014 in the corre- 
sponding week of last year. There was despatched to Australia 
550 tons, China and Japan 480, Holland .240, Canada 85, India 75, 
France 160, Italy 10, Germany 40, Belgium 20, other countries 150, 
the coastwise shipments being 2876 tons, against 3295 in the same 
week of last year. 7 


Arrivals of English Iron. 

The arrivals of pig iron from the Cleveland district at 
Grangemouth in the past week amounted to 13,411 tons, being 
2464 tons more than in the corresponding week. The. total im- 
ports to date since January Ist are 67,917 tons, being 13,779 tons 
more than in the corresponding period of last year. 


Furnaces in Blast and Stocks. 

Since last report one furnace has been taken off ordinary 
iron and one off hematite, and there are now 45 furnaces making 
hematite, 38 ordinary, and six basic iron, the total of 89 thus blow- 
ing in Scotland comparing with 84 at this time last year. The 
stock of pig iron in Glasgow warrant stores shows a decrease for 
the past week of rather over 150 tons, the total decrease since the 
beginning of the year being 1380 tons. 


Finished Iron and Steel. 

The manufacturing branches are generally quite busy 
with existing contracts, although fresh work is slow in coming 
forward. This latter fact should occasion little surprise, for it is 
very seldom that new orders are freely placed at a time like the 
present, when the prices of raw material have been declining. 


The Coal Trade. 

There has been a very brisk trade in coal for household 
purposes owing to continuance of cold weather, and prices are 
generally firmer for such qualities. The business in shipping coal 
has been fair, although the shipments are somewhat disappointing. 
The clearances from the Scottish ports during the past week 
amounted to 228,688 tons, being 24,225 tons less than in the preced- 
ing week, and 53,888 tons below the quantity despatched in the cor- 
responding week of 1905. The total shipments since the beginning 
of the year-are 1,508,949 tens, showing the comparatively small 
increase of 1524 tons over the quantity despatched in the same 
time last year. Shipping coal does not show much change in 
prices. Main coal is quoted at Glasgow harbour 8s., ell 8s. 6d. to 
Ys. 3d., steam 8s. 9d. to 9s., and splint 9s. 6d. to 9s. 9d. per ton. 
The Scotch miners have made a claim for an increase of 125 per 
cent. in their wages, and the matter will be brought before the 
Conciliation Board. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The State of the Coal Trade. : 

DvuRING the last few days the tone of the coal trade has 
strengthened, and instead of a readiness to concede a slight rebate, 
buyers are met with firmness, and the probability is stated of 
higher figures in the. near future. With better weather prevail- 
ing, steamers have come in more freely, and last week at Cardiff 
witnessed a steady clearance. One day 60,000 tons were des- 
patched with some notable cargoes, 7000 tons going to Bombay, 
5000 to Odessa, 5000 to Hongkong, and 5000 Las Palmas. This 
week it was authoritatively stated that there was a difficulty in 
placing prompt orders ; that small steam had quite recovered; and 
that the healthy condition of things was not confined to best large 
Admiralty coals, but included best seconds, ordinary seconds, and 
Monmouthshire semi-bituminous. Closing prices were: Best steam, 
lds. to 14s. 3d.; best seconds, 13s. 6d. to 13s. 9d.; second, 12s. 9d. 
to 13s.;. drys, 12s. 9d. to 13s.; best smalls, 8s. 9d. to 9s. 3d.; best ordi- 
naries, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; inferior, from 7s. 6d. 
Monmouthshire coal :—Best large, 13s. to 13s. 6d.; best ordinaries, 
12s, 6d. to 13s.; seconds, 12s. to 12s. 3d. House coal: Best, 16s. 
to 16s. 3d.; best ordinaries, 13s. 6d. to 15s.; seconds and other 
kinds, 10s. 6d.-.to 1ls.; No. 3 Rhondda, 14s.; brush, lls. 9d. to 
12s.; small, 10s.; No. 2 Rhondda, lls. 6d. to lls. 9d.; through, 
9s. 3d. to 10s.; small, 7s. 6d. to 8s. 6d. Patent fuel, 14s. 6d. to 
lids. Pitwood, 18s. to 18s. 3d. Wood has seen higher figures, 
but heavier imports of late have told on the market. One con- 
signment of pitwood came from Baltimore. A conference will take 
place Saturday concerning Llanhilleth strike. Coke continues 
firm at 17s. to 24s. 


Swansea Anthracite and Steam Coal Trades. 

There werecomplaints last week ofa falling off in the arrival 
of tonnage, with the result that the total export of the week was 
limited to 52,000 tons. Probably the better climatic conditions 
which have since prevailed will lead to improvement. It was 
remarked on Change a day or two ago that the tone inthe anthra- 
cite trade was better, and this was indicated also by statistics 


| favourably contrasting the last three months with the previous 


trade. Last week a new colliery ‘‘ slant” was started at 
Gowerton. Since the Elba disaster the colliers of the dis- 
trict have been scattered. Now employment for a- large 


number will be found. Swansea quotations this week are .as 
follows :—Anthracite, hand-picked malting, large, 18s. to 19s.; 
second quality, 17s. to 18s. Swansea Valley: Big vein, 12s. to 
12s. 6d.; red vein, 10s. to 10s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; 
nuts, 18s. to 19s. 6d.; peas, 9s. 6d. to lls. 6d.; culm, 5s. to 5s. 3d.; 
duff, 3s. 6d. to 3s. 9d. Steam coal, 12s. 6d. to 13s.; seconds, 
lls. 9d. to 12s, 3d.; ordinary bunker coal, 12s. to 12s. 6d.; through 
bunkers, 10s. to 10s. 6d.; small, 7s. 3d. to 8s.; No. 3 Rhondda, 
13s. 9d. to 14s.; small, 10s.; patent fuel, 12s. to 12s. 3d, Clear- 
ances from the port show return cargoes to Bilbao, Almeria, and 
Antwerp. In the total of last week’s coal trade France figured for 
32,925 tons. It is not unlikely but that the troubled condition of 
the American coal trade may tell favourably in this quarter. 


The Welsh Coal Trade with Italy. 
The large orders I have previously noted, as booked at 
Cardiff, have been supplemented, and contracts for 100,000 tons in 
addition will be arranged ina few days. This week a selection has 
been made by the agent who is to look after the purchase of coal, 
and the regular export to the Italian ports. The appointment was 
made by Mr. W. Phillips from the office of J. Cory and Sons. As 
showing the importance of the-trade, out of, twenty-three vessels 
despatched on Tuesday from Cardiff, five were for Genoa, with a 
otal of 17,710 tons, 
More Coal for Russia. 
It was stated on ’Change, Cardiff, this week that the 


Russian Government have sanctioned the importation of 100,000 
tons Welsh coal duty free. The tax amounts to 8s., and this 
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impost has been the means of stopping Welsh coal exports in that 
direction. : Se 

Iron, Steel, and Tin-plate Trades. 

_ The movement recorded last week in iron and steel has 
continued, and in some quarters there is a satisfactory activity. 
which, it is hoped, will develop into the much-needed spring 
briskness, Home oe orders promise fairly well. Steel 
sleepers have been despatched to Bombay, and a substantial order 
for the same has been secured for the West Coast of Africa. 
Probably, when matters have quieted down in South Africa, 
despatches of rails will be increased to that quarter. Leadi 
works are well employed on light colliery rails, fishplates, an 
angles, and the needs of the Indian State Railways continue to 
receive necessary attention. Last week Blaenavon imported ore 
largely from Almeria and Bilbao, 5500 tons being received one day. 
Tron ore has been coming from Belfast and Caen, steel billets from 
Antwerp, with a quantity of galvanised iron, and 2516 tons of steel 
billets and 100 tons of iron rods from Rotterdam. In the Swansea 
Valley the steel make has been an average one. 


The Tin-plate Trade. 

Complaints are very prevalent in the Swansea and 
Lianelly district amongst tin-plate manufacturers that the prices 
of raw materials, of steel bars and block tin principally, make it 
i difficult to keep works going. At Llanelly two works are now 
under notice, and notice will probably be given at others next 
week, unless a change should take place. Business -has not been 
brisk of late. Last week 66,973 boxes came from works, but only 
50,307 boxes were despatched. Stocks are now near 156,000 boxes. 
Russian and Far East business is needed to improve outlook. I 
note that fourteen steamers are loading this week, so better returns 
are likely. Metal Exchange quotations given out mid-week were as 
follows :—Pig iron: Bessemer mixed numbers, 64s. 74d.; Middles- 
brough, 48s. 6d.; Scotch; 56s. 44d.; Welsh hematite, 70s. Steel bars: 
Siemens, £5 3s. 6d.; -Bessemer, £5 2s. 6d. Block tin, £166 5s. 
Lead, £16 15s. Copper, £78 5s. Silver, 30d. ver oz. Spelter, 
£26. Iron ore, 20s. to 21s. Tin-plates: Ordinary I.C., 20s.; 
Bessemer, 13s.; Siemens, 13s. 14d. Charcoal plates: Siemens, 
14s. 3d. to 17s. 3d. Big sheets for galvanising, £10 per ton. 
Finished black plates, £10. Charcoal terne plates, 26s. to 27s. 6d. 

Important Law Case at Newport. 


per ton. 

The legality of colliers being called upon to contribute 
towards expenses of parliamentary candidates came before Judge 
Owen at the Newport County-court last week, and was well argued, 
for and against miners’ agents representing the defendants, and a 
collier from Aberfan the plaintiff. His contention was that if he 
did not Rey the levy he would not be allowed by the Federation to 
work. e judge reserved his decision. 


The Railway Bills of the Session. 

Much interest is felt in the forthcoming struggle in the 
House; the London and North-Western, Great Western, Cardiff 
Railway, Taff, Rhymney, and Brecon, are all involved. Last week 
the Newport Harbour put in a petition against the Alex- 
andra Docks Bill, objecting ef to the length of the piers 
for the new lock, which will be 1000ft., and extend two-thirds of 
the way across the Ebbw. Active opposition to the coal tax is 
being formulated in Wales, and is to practically exhibited in 
the House of Commons forthwith. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Silesian Iron Industry. 

DEMAND and inquiry continue lively and regular, both 
for raw and for finished iron, and the works are, almost without 
exception, so well occupied that fresh orders can only be 
accepted if of small weight. Unfortunately, the prices for iron 
ore are far too high to allow pig iron makers any profit worth 
speaking of. The good inquiry that exists in the malleable iron 
and steel trades, as well as at the rolling mills, has caused scrap 
iron to remain in active request, and quotations generally are 
inclined to rise. 


Advance in the Prices for Iron Ore. 


The Siegerland Iron Ore Syndicate is reported to con- 
template further advances in the prices for iron ore in the spring ; 
there is talk of arise of M. 1°50 p.t. for raw spathose ore. The 
above-mentioned syndicate was, a few days ago, prolonged for a 
further ten years, and was changed at the same time into a 
‘*eompany with limited responsibilities.” The scarcity in iron ore 
has caused iron and steel masters in the north-western districts of 
Germany to submit a request to the Russian Government for a re- 
establishment of the Caucasus Railway, for when supplies in 
manganese ore from that district were interrupted by the revolu- 
tion in Russia, ferro-manganese iron became alarmingly scarce 
in Germany. ‘ 


Trade in Rheinland-Westphalia. 

In all the iron and steel producing districts of Rheinland- 
Westphalia a very healthy and satisfactory sort of trade has been 
done, and employment at the mills and foundries is very brisk, 
and likely to improve when more orders for spring and early 
summer are given out. A pretty strong rise in the prices for 
pipes, M. 2-50 p.t., is eee. 


Meeting of the Steel Convention. 

At a recent meeting employment and demand was 
reported to be exceedingly brisk, both on home and foreign 
account. From Belgium a good inquiry comes in, and if it had not 
been for a certain reserve on the part of the steel works, who wish 
to satisfy their inland customers before they sell largely on foreign 
markets, a much more extensive business would have been effected 
with Belgium. The rail department is specially well occupied, both 
light and heavy sorts having met with active request. In light 
section rails foreign competition is rather keenly felt ; still, salesin 
January. were about the same as in December, 1905. A steady 
increase in the demand for girders could be noticed. A rise in 
price has not taken place yet. 


List Prices. 

The following are the present quotations per ton at works :— 
Forge Pig, No. 1, M. 65; iron for steel making, M. 67 ; basic, 
M. 65 to M. 66 ; foundry pig, No. 3, M. 70; foundry pig, No. 1, 
M. 78 ; hematite, M. 82; scrap iron, M. 54 to M. 64, according to 
quality; old iron rails, M. 80 to M. 81; raw bars, M. 82-50; 
billets, M. 95; plates, M. 97-50; the same in - Siemens- 
Martin . quality, M. 5 p.t.. more. Good merchant bars, 
M. 142; bars in basic, it 120; rivet iron, M. 150; hoops, 
M. 132-50 to M. 135; girders, M. 117 to M. 120; heavy plates, 
M. 130 to M. 132-50; boiler plates in basic, M. 140 to M. 145; 
sheets, M. 130 to M. 132-50 ; drawn wire, M. 150-50 to M. 155; 
iron wire rods, M. 132-50 to M. 135. 


Coal in Silesia and Rheinland-Westphalia. 

Deliveries in coal during the past week showed a slight 
falling off, but this is not uncommon in the early weeks of 
February. During the last weeks in January a decrease of sixty 
wagons per day could be reported in Silesia, when compared to 
the first two weeks in December, whereas, compared with the same 
period in the previous year, deliveries show an increase of 
wagons perday. The position of the Rhenish-Westphalian coal 
trade is exceedingly strong, and consumption increases, Coal- 





owners in many instances are unable to satisfy their customers, 
and the scarcity of colliers in many parts } mason gy a rise in output. 
Regarding the different sorts of coal, demand is specially brisk 
for gas coal, and coal for coke-making has also been extremely 
well inquired for. House coal, though in steady demand, has not 
been quite so animated as in the early part of January. 


Deepest Shaft in Germany. 
The third new shaft of the Morgenstern colliery in Saxony 
is at present said to be the deepest shaft in Germany, witha depth 
of 1052 metres, Coal was found at a depth of 880 metres, 


Lively Trade in Austria-Hungary. ; 

Iron and steel are meeting with fair request on the Austro- 
Hungarian market. Heavy orders have not been placed recently 
except in the railway department. Of the Roumanian wagon 
orders, the Austrian shops have been fortunate in securing 
contracts for 3,000,000 crowns, the Nesselsdorf factory and Ring- 
hofer in Prag each getting orders for 242 covered load cars. Ten 
months have been fixed for the term of delivery, the increasing 
railway traffic in Roumania causing a scarcity in wagons. The 
bridge-building establishments are but weakly occupied, on the 
whole, and they are a trifle disappointed with regard to the work 
offering, the Government samiaone having been much smaller 
than was at first anticipated. A slight abatement in the demand 
for small coal could noticed on the Austro-Hungarian coal 
market. Coke remains in vigorous request at firm prices, 


The Belgian Iron Market. 

An upward tendency can be noticed in nearly all depart- 
ments of the Belgian iron industry. Raw material is showing a 
specially strong inclination to rise, and the manufacturing esta- 
blishments have much difficulty in obtaining supplies of coal, coke, 
and pig iron. The Steel Convention is reported to have already 
disposed of the total production for the first two quarters of the 
present year, and declines to accept further orders, even for very 
small lots. Manganese iron is specially scarce in Belgium, also 
scrapiron. For finished iron a lively demand comes in, but prices 
are far too low, considering what the mills have to pay for raw 
material. Bars sell pretty freely at 165f. for home demand, 
and £6 p.t. f.o.b, Antwerp. Export prices for girders are £5 5s. 
f.o.b. Antwerp. Plates for home consumption fetch 165f. p.t., and 
for Siomens-Martin plates 180f. are quoted. Export quotations 
are £6 4s., and £6 16s. p.t. f.o.b. Antwerp. Belgian rail makers 
are well supplied with work for several months to come, and 
there is talk of some fair orders for South America, Egypt, 
Turkey, and Bulgaria. Prices, naturally, are firm, for orders 
of several thousand tons, £5 5s. p.t., have to be given. 
The Belgian wire nail trade is in a fair condition ; for orders to 
the East a rise of 1 f. p.q. has been resolved upon. Both loco- 
motive and wagon shops are well engaged, and as further orders 
for the Belgian State railways are holding out, the next months 
will be pretty busy. On the Belgian coal market the raised quota- 
tions of former weeks are well maintained ; the real list prices for 
summer will not, however, be fixed till after the quarterly tender- 
ings for coal for the State railways, that will take place in March. 


The French Iron Market. 

Not much interest or importance can be reported of the French 
iron trade, but a fair activity appears to be going on in the princi- 
pal trades. On the French coal market demand continues lively, 
with the result that prices all round have tended upwards of late. 
The fifteen collieries of the Pas-de-Calais district, comprising 82 
shafts, yielded 17,542,000 t. in 1905, against 16,303,515t. in the 
year before, and the ten coal pits of the Nord district, with 49 
shafts, produced 6,729,836 t., against 6,409,488 t. in 1904. The 
total output of the 131 shafts is, ey 84 24,272,000 t., against 
22,713,003 t. in 1904. Besides, 1,620, t., against 1,407,679 t. 
coke, and 971,127 t., against 912,563 t. briquettes, have been 
produced in 1905. 








SHEFFIELDSTUDENTS’ ENGINEERING AND METALLURGICAL SOCIETY, 
—On Tuesday night Mr. A. J. Chappell read a paper before the 
members of this Society on ‘‘ The Development of the Steamship.” 
Professor W. Ripper presided. The lecturer dealt with the early 
steamer, and traced its evolution towards the stage of the modern 
steamship, touching briefly on the materials used in con- 
struction and showing how the future improvement of the steam 
boat depended on the metallurgist as well as on the engineer. 
The various types of engines and boilers were clearly explained. 
A special point was made of the multi-cylinder engine, and the tur- 
bine, asa motive power, wasalsoconsidered. St hipmechanism, 
in such details as electrical gear, pumps for condensers, &e., 
were treated, and a short statement of the factors influencing 
present-day design brought an interesting and valuable paper 
to a close. The lecturer was heartily thanked. 

THE INSTITUTION OF CIVIL ENGINEERS : NEWCASTLE STUDENTS’ 
Section.—The fifteenth annual dinner of the Newcastle Associa- 
tion of Students of the Institution of Civil Engineers was held on 
Friday evening at the County Hotel, Newcastle. The chair was 
taken by Mr. Jas. Walker, the president of the association. 
Among those present were the Mayor of Newcastle, the Sheriff 
(Mr. Johnstone Wallace), Sir Alexander Binnie, president of the 
Inst. of C.E., Sir Alexander Kennedy, vice-president, Inst. C.E., 
Dr. Tudsbery, and many other gentlemen of local influence. In 
replying to the toast of ‘‘ The Institution of Civil Engineers,” Sir 
Alexander Binnie remarked that the Institution proved that a 
great profession could only be built up by united action amongst 
itsmembers. Government departments were beginning to ise 
that those qualities which they exacted among their members 
were becoming the standard by which they were going to judge in 
future the engineers who were brought into contact with 
Government work. That was the first step, and he hoped that it 
was only one of many others, and that omens would become 
a profession similar to that of the law. So far as education was 
concerned, they should cram as much theory as possible into a 
man in the earlier part of his life, and in the later period give 
attention to the important practical applications of that theory to 
the daily work that was placed before him. 


BEssEMER MEMORIAL FuNnD.—On June 29th, 1903, a meeting 
was held at the Mansion House under the presidency of the Right 
Hon. the Lord Mayor of London—Sir Marcus Samuel—to discuss 
a memorial to the late Sir Henry Bessemer. The Committee is 
confident that no memorial could be more appropriate than one 
which has for its object the scientific advancement of the great 
metallurgical and mining industries, upon which the prosperity of 
the British Empire solargely depends. The Committee, therefore, 
appeal with confidence to the industrial and general public for 
their generous support to the Memorial Fund, the objects of which 
are :—(a) The establishment of open International Memorial Scholar- 
ships for. post-graduate practical work, tenable-—except such as it is 
intended to allocate to the Royal School of Mines, the Sheffield 
and Birmingham Universities, the Armstrong College, Newcastle- 
upon-Tyne, or other approved British institutions—in any part of 
the British Empire, in the United States of America, and in 
Europe. It is intended that these scholarships shall be of such 
value, and shall be awarded under such conditions, that they will 
be regarded by students of any nation as a prize worth striving 
for, and as an incentive to the highest scientific attainment. (b) 
The equipment of Mining and Metallurgical Memorial Laboratories 
in the Royal School of Mines at South Kensington as the centre of 
the Memorial. (c) The erection of a statue of Bessemer in the 
new Royal School of Minés at South Kensington. A large number 
of the leading engineers are on the Memoria] Committee, which is 
presided over by Sir W. H. Preece, F.R.S. The secretary of the 
fund is Mr. C. McDermid, of Salisbury House, E.C. 








AMERICAN NOTES. 
(From our own Corresndent.) 
New York, February 7th, 


THE subject which is most pressing at the present time is the 
threatened strike of over half a million miners in the hard and soft 
coal regions of the United States. Negotiations have been 
conducted, meetings have been held, and no practical results have 
been reached as yet. The miners have resolved upon more money 
and fewer hours, and it appears that an adjustment is impossible, 
Thisis the first time that a general strike of coal miners been 
attempted, and as it will involve practically all the miners-in: the 
country, it virtually means the suspension of mining everywhere, 
The accumulation of coal which is going on will carry the 
industries along for some time, and the manufacturers hope that 
before an actual exhaustion is reached the strike will break and a 
resumption of mining follow. The miners have accumulated a 
large strike fund, and will enter the contest, should it be opened, 
with considerable means. In view of the possibilities of the strike, 
the United States Steel Corporation has been obliged to refuse 
some European business that would be quite profitable. 

During the_past two weeks sales of 30,000 tons Bessemer pig were 
made, besides large lots of basic pig; a great deal of material is 
now under negotiation. The greatest activity is in structural 
material, the volume of which is extremely large. All of the 
billet and sheet bar mills are behind in their deliveries. Billets 
would sell readily at 27 dols, to 28 dols. if deliveries could be 
promised. 

Arrangements have been consummated for the shipment of lake 
ore, and several new vessels of capacity ranging from 8000 to 10,000 
tons will be engaged in the trafic. e coke region is working to 
full capacity, and there are rumours of a slight decline, but this 
cannot be verified. During the past week contracts have been 
placed for 80,000 tons of steel rails; about half for railroads thi: 
side of the Mississippi River, and the other half for railroads to the 
westward. The pressure on the steel mills continues heavy, and 
there is no escape from this condition of things, excepting in an 
expansion of capacity. There is nothing to indicate any 
subsidence of demand; in fact, new requirements are showing 
themselves for all kinds of iron and steel products, in which, rail- 
roads as usual take the lead. 

Copper is quiet and steady, rm peony from Atlantic ports were 
14,856 tons, compared with 21,245 tons for the same month last 
year. It is anticipated that European takings of American copper 
will decline materially because of the influx of Chinese re-ship- 
ments. It is believed that this cause, together with an assured 
increase in the output of American mines, will bring about a deple- 
tion of copper gradually. Receipts of pig tin at Atlantic ports 
sitice February. lst, tons. Quo price 36-85. There is 
considerable activity in the Joplin district, and lead is selling 
freely ; common brands at St. Louis, 5-55, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue First Lord of the Admiralty has appointed Mr. Herbert 
James Stanley to be an Assistant Private S«cretary, unpaid. 

P. anp W. MacLELLan, Limited, of 8, Great Winchester-streets 
E.C., advise us that after Saturday, the 24th inst., the address of 
their London office, which is also the registered office of the com- 
pany, will be 1084, Cannon-street, E.C. 

Messrs. S. A. DANIELL, Limited, of Lion Works, Edward-street, 
Parade, Birmingham, and 33, Virginia-street, Glasgow, inform us 
that they have appointed as their representative for Scotland Mr. 
Andrew R. Findlay, at present of 74, York-street, Glasgow, in 

lace of Mr. George W. Parker, who has resigned his position. 

r. Findlay is removing in a few days to larger and more con- 
venient offices at 34, Robertson-street, and to this address the firm 
are also removing. 

Ir is officially announced that Mr. James A. Milne, who has for 
a number of years been comptroller of the Allis-Chalmers Company, 
Milwaukee, has accepted the position of general manager of Allis- 
Chalmers-Bullock, Limited, Montreal, Canada, to become effective 
on or before May Ist, 1906. Mr. Milne is a native of Canada, 
having been born at Waterdown, Ontario, in 1872. 








INSTITUTE OF MARINE ENGINEERS.—A meeting of the Institut 
of Marine Engineers was recently held at 58, Romford-road, when 
Mr. J. G. Hawthorne gave a lecture on ‘‘ The Combustion of Coal 
and Formation of Steam.” In the course of. his remarks, the 
author-said it was evident that the first essential for good com- 
bustion was correct temperature, and it was necessary to keep it 
uniform, and for this reason it was also imperative that 
engineers should see that their fires were well kept up. The 
second essential was the proper supply of air. The third point to 
watch was of great importance, viz., that a good draught should 
be kept in the furnace, and all gases carried off. He considered 
the temperature obtained would depend largely on the age of the 
coal, but 2700 deg. was the mean average temperature of coal as it 
burnt in the grate, and that in order to obtain the best natural 
draught the gases should be discharged into the root of the 
funnel at a temperature of 600 deg. above the incoming air. Con- 
tinuing, the author referred to the large amount of unnecessary 
work needed in connection with the formation of steam, and dwelt 
in detail upon sensible heat and latent heat, showing how these 
were obtained. Finally, he urged upon the young marine engineer 
the necessity of making himself familiar, not only with the 
machinery, but the motive ase appertaining thereto, with a 
view to remedying the great losses that there were and converting 
them into useful work. 

Conrracts.—Joseph Kaye and Sons, Limited, of Leeds, have 
received an order from the Admiralty for 8100 of their patented 
seamless serrated oil feeders, together with a like number of their 
patented seamless spouts, to be delivered to H.M. naval establish- 
ments as may be required. This order is of a contract which 
is to extend over the next three years.—The Corporation of Man- 
chester Electricity Department have placed the following order 
with Bruce Peebles and Co., Limited : Peebles ‘‘ La Cour” motor 
converters, 6000 to 500 volts, 50 periods; four 500-kilowatt 
sets, and five 250-kilowatt sets; this being a repeat order.— 
Heenan and Froude, Limited, Worcester, have recently received 
large orders for complete coal ree 3 _— for the 
Rhymney Iron Company, Rhymney, Sou ales, to deal 
with 1000 tons per day ; the United National Collieries, Watts- 
town, to deal with tons per day; and for Messrs, Burnyeat, 
Brown and Company for their new sinkings, Nine Mile Point, 
Mon., to deal with 2000 tons per day.—Lobnitz and Co., Limited, 
Renfrew, Scotland, have received a repeat order for one of their 
patehted plants for breaking rock under water without the use of 
explosives, for the Manchester Ship Canal. This is a duplicate of 
the powerful rock-cutter they supplied to the Manchester Canal at 
the beginning of last year, and will be delivered there afloat 
ready for work.—Royce, Limited, of Cooke-street, Hulme, Man- 
chester, have just received an order from Ruston, Proctor 
and Co., Limited, , of Lincoln, for four three-motor electrically-driven 
overhead travelling cranes, for use in the new gas engine —— - 
ment.—Messrs. Edward Le Bas and Co., of Dock House, Billiter- 
street, E.C., and Cyclops Ironworks, Millwall, E., have in hand 

ipework contracts for the boroughs of Shoreditch, Fulham, 
Tcicts-n Feraees, and the City of Gloucester, and have just 
completed similar contracts at Middlesbrough, Poplar, Plymouth, 
and Swindon, . 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics, 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 
The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
vecification. 
” Any person may on any of the grounds mentioned in the Acts, within tio 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


3404. February 18th, 1905.—IMPROVEMENTS IN OR RELATING TO 
STEAM GENERATOR OR LIKE FURNACES, Thomas E, Caddy, 9 
Wycliffe-street, New Basford, Nottingham. 

The object of this invention is to obtain a more perfect con- 
sumption of the smoke, and generally increase the efficiency and 
durability of steam generator or like furnaces. There are seven 
figures. Fig. 1 is a longitudinal section. The fire-bars A are each 
provided with a longitudinal air passage preferably formed by 
casting a tube Bin each bar. The front ends of the bars A are 
yrovided with a lug A}, which rests on a step C! formed on the 
inner edge of the dead-plate C, and the entrances leading to the 
tubes B in the bars are situated immediately below the supporting 
stepC!, Immediately below the dead-plate is an auxiliary plate 
D, connected by bolts D! to the dead-plate, but maintained the 
required distance therefrom by sleeves D*, This auxiliary plate 
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Fig.1. 
D om in plan to the dead-plate C, and forms an air 
chamber E leading up to the entrances to the tubes B in the bars 


A. The front ends of the front fire-bar sections A are formed so 
as to fit close to one another, and close up to the edges of plates C 
and D, and form the wall of the chamber E at this point. The 
tubes B are not extended right to the front ends of the fire-bars 
A, and the latter are each formed with a bell-mouthed entrance 
leading up to the point where the tube B commences. Situated 
in the air-chamber E is a jet F, so set as to project a jet of steam 
towards the entrances to the tubes B in the fire-bars A, and 


form the supports for a worm-shaft 21, whose worms engage with 
the worm-wheel quadrants 14, so that when the shaft 21 is rotated 
by means of the bevel-wheels 24 and another shaft, the screens can 


be made to describe an arc ofa circle. The shaft 25 is led to the 
front of the boiler or to some other position from which it is con- 
venient to work the doors. A bracket 27 is provided to support 
the shaft 21 and another to support the other shaft. The worm 
wheels are alternately right and left-handed, so that the edges of 
the screens furthest from the centre line of the spindles turn in 
towards each other. By means of the doors the degree of super- 
heat may be varied. In this arrangement the bearings, shafting, 
&c., are all outside the flues-and beyond the action of the heat.— 
January 24th, 1906, 





RAILWAYS AND TRAMWAYS. 


20,101. October 4th, 1905.—IMPROVEMENTS IN AIR SUCTION OR 
Vacuum BrakE AppaRATUs, Joe Hardy, Hochstadt Platz 4, 
Vienna, Austria. 

When in railway trains with air suction or vacuum brakes the 
service brake isapplied—as, for instance, whilst travelling down a 
deseent—when the quick-brake valves do not act, and the air 
enters only into the main conduit pipe at the front end of same, 
it takes re'atively speaking a long time before the same increase 
of pressure is attained in the bottom chambers of the brake 
cylinders at the back end of the train as in those at the front of 
the train. To obviate this defect is the object of this invention. 
There is one drawing. At the side of the quick-brake valve 2 of 
known construction there is arranged on the main conduit pipe 1 
a service brake valve 3. This is arranged similarly to an ordinary 
quick-brake valve, but it has in the plate valve 5 an opening 6 and 
above the diaphragm 7 a chamber 8, both smaller than in the 
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usual quick-brake valves. If, for the purpose of applying the 
service brake, 2 slight increase of pressure is caused in the main 
conduit pipe 1 by means of the engineer’s valve, the quick-brake 
valve 2 does not act, but only the service brake valve 3, as the hole 
6 in the plate valve of same is only small, so that the external air 
flows through this service brake valve into the main conduit pipe. 





induce a draught in the latter. One jet may be employed, and in 
this case it is formed with a curved horizontal slit or opening, so 
arranged and directed towards the fire-bars as to cover and induce | 
a draught in the whole of them. Two or more jets may be em- 
Joyed. The jet or jets F are connected to the steam space in the | 

viler by means of pipes G, fitted with a valve, and a draught may 
a be induced in the fire-bars A when required.—J/anuary 24th, 


14,134, "July 8th, 1905.—IMPROVEMBNTS IN OR RELATING TO STEAM 
SUPERHEATING APPARATUS, Frank Hargreaves and George 
Dixon, both of Messrs. Hick, Hargreaves and Co., Limited, 
Soho Ironworks, Bolton. | 

This invention relates to improved means for enabling super- 
heaters to be isolated or partially isolated if desired ; for instance, 
if the steam is not required with any superheat, or if the full degree 
of superheat obtainable is not necessary. There are five figures. 
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Fig.1. 


Fiz. 1 shows a view ayy | on a superheater from the rear end 
with parts cut away. 1 is the steam boiler, steam from which may 
euter the superheater through a pipe le. The superheater has a 
box 3 with depending U-tubes 4 which extend into the flue chamber 
1b behind the boiler. 5 5 are doors or swivelling screens, which, 
when closed, cut off the gases from the internal fiues from the 
superheater. The separate pieces of fire-brick of which the screens 
are built up are formed with holes through which pass rods 
attuched to a metal plate 8 at the bottom, and connect the body 
of the screen with a strong metal top plate, which has either 
formed in one with it or attached to it a metal stud or spindle 10 
— passes through a bearing outside the flue chamber, the 
earings being carried by the beam or girder 13. The spindles 10 
are fixed at the top to ents or quadrants or worm wheels, and 
also carry brackets on which are fixed rollers 16 running on roller 
Linge i7. These rollers are placed approximately over the centres 
es arn of the screens 5 so as to reduce friction. The beam 13 
be ich carries the ——- of the screens 5 rests on the brickwork 

tween the boiler and the superheater. Stools 18 are attached to 
bes beam which are utilised to carry the bar 19, in the ends of 
which are the spindle bearings, and also to carry brackets 20, which 








But as the chamber 8 above the diaphragm 7 of this service brake 
valve is much smaller than in the quick-brake valve, an equalising 
of pressures soon takes place in both sides of the service brake 
valve and the latter closes, so that the quantity of air which has 
entered through it into the main conduit pipe only just suffices for 
filling the bottom chamber of the corresponding brake cylinder 4 
to the desired degree, and causes the next following service brake 
valve to act. Thus the opening or efficiency speed of the service 
brake application is brought approximately up to that of the 
quicseeaes application.—January 24th, 1906. 


ROAD MOTOR VEHICLES. 


3068. February 14th, 1905.—IMPROVEMENTS IN AND RELATING TO 
UNIVERSAL JOINTS AND TO CASINGS THEREFOR, Clarence W. 
Spicer, 934, West Front-street, Plainfield, Union County, New 
Jersey, U.S.A.—Date under International Convention February 
15th, 1904 . 

This invention relates to improvements in that description of 
encased universal joint in which one end of the casing is closed by 
a spherically-curved portion of an end member of the joint, or by 
a spherically-curved piece arranged at the rear of an end member 
of the joint, and has for its object an improved, compact, and 
simple combination of parts, the journals a bearings of which are 
protected from dirt and dust, and may be bathed continually in 
lubricating oil retained within the device. Thereare three figures. 
Fig. 1 is a section; 2 is one of two power shafts, of which either 
may be the driving shaft, and the other a shaft to be driven there- 
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from. Ineachof two universal joints 5and 6 are the twoend members 
provided with projecting:curved arms 8, in which are bearings, the 
members 6 having spherically-curved rear faces; 7 is the inter- 
mediate member provided with journals 13 fitting within the bear- 
ings of the spherically-curved arms 8; 9 is a casing secured to the 
disc 5, enclosing the working parts of the joint, spherically-curved, 
and embracing and co-acting with the spherically-curved rear face 
of the member 6, but having an orifice through which the shaft 
projects, thie being of a size sufficient to permit considerable angular 
movement of the shaft with respect to the other shaft, 1 or 2 as 
the case may be, to which the joint is connected in all positions of 
the shaft by the rear face of the end member 6.—January 24th, 
1906. 


10,701. May 22nd, 1905.—IMPROVEMENTS IN THE REAR AXLE 
SuprorT AND DRIVING MECHANISM OF Motor Cars, Auto- 
mobiles Ader, Société Industrielle des Téléphones, 25, Rue du 
Quatre Septembre, Parvs.—Date under International Convention, 
November 18th, 1904. 

This invention relates to the construction of motor cars, in 
which the power is transmitted by means of a longitudinal shaft 
and a bevel wheel to differential gear connecting the axles of the 
rear motor wheels. There are two figures. Fig. 1 is a section. 
The hollow transmission shaft A carries a pinion B connected to it 
by a feather, so as to allow the shaft to shift slightly longitudinally 
relatively to the pinions. The shaftis supported at its end by a ball 
bearing C. . The pinion B gears with an bevel wheel D, bolted to 
the differential gear E, which thas planet wheels F, which gear 





shaft H, which serves to drive the one motor wheel. The casing 
of the differential gear carries other planet wheels F!, which gear 
with the left-hand toothed wheel G!. The wheel G! is screwed on 
a hollow shaft H!, which serves for driving the left-hand motor 
wheel. The pinions F gear with the left-hand ends of the 
inions F! of the second series, so as to establish connection 

tween the two hollow shafts H and H! and the casing of the 
differential gear. To allow of the free rotation of the casing of 
the differential gear, this is mounted by means of ball bearings I I? 
in the frame. The hollow shafts H and H! rest with their 
extremities situated within the casing of the differential gear 
upon the hollow shaft or axle K constituting the rear support. 
The two shafts each carry at the end next the motor wheels a 
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clutch sleeve M fixed thereon by pins N, and its teeth are engaged 
in corresponding recesses of the counter part M!, which, at the 
same time, serves as the hub for the motor wheel. Upon the 
extremity of each shaft H H! is mounted a dise R bearing upon a 
sleeve Q, which disc carries the arm S of the cam of an internal 
segment brake, and also the axis T, on which are pivoted the two 
sezments. On the hub M! is bolted the brake drum V, by means 
of the same bolts that secure the outer cheek U of the wheel hub. 
To maintain the hub M! in engagement with the clutch M of the 
shaft H, the hollow axle K is provided with a bolt X secured by a 
pin, the nut Y, of which bolt bears by means of an abutment 
piece with ball bearing Z against a shoulder a on the end of the 
extension of the hub M1. By this means all lateral displacement 
of the tubular extension and the hub M! is prevented, and the 
coupling of the wheel with the shaft H is assured.—January 24th, 
1906. 


ORDNANCE. 


8290. April 18th, 1905. — IMPROVEMENTS RELATING TO THE 
BREECH MECHANISM OF ORDNANCE, Carl Holmstriim, 25, 
Victoria-street, Westminster ; Elias Middleton, care of Messrs. 
John Brown and Co., Limited, Atlas Works, Sheffield ; and 
Gustaf A. Kohler, 25, Victoria-street, Westminster. 

This invention relates especially to quick-firing guns and 
howitzers of the kind in which the breech block is adapted to slide 
transversely in the breech chamber by the operation of a hand 
lever mounted on a shaft that carries the block-actuating crank, 
the breech block being supported against the gas pressure due to 
firing by ribs formed on the inner surface of the breech chamber 
and the corresponding. faces of the breech block. The breech 
block is arranged to slide in a horizontal direction, and the acting 
faces cf the ribs are inclined slightly away from the breech face, 
so that the block, in performing its opening movement, will move 
away from the breech face. There are eight figures. Fig. 4 is a 
horizontal section. A is the breech end of the gun, B the breech 
block, C the block-actuating hand lever, and D the firing pin. 
The extraction and ejection of the cartridge cases are effected by 
an extractor carried by the block and an ejector F pivoted at f to 
the breech end of the gun. The extractor is in the form of a 
horizontal flange or lip at the upper part of the block, adapted 
during the outward movement of the latter to engage with the 
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rim of the cartridge case and prise or liberate the case from the 
breech chamber by the rearward movement of the block in follow- 
ing the inclination of the ribs during its opening movement. The 
pivoted ejector F lies at the side of the breech chamber opposite 
to that occupied by the extractor, and has near its fulcrum a toe- 
piece against which a lug } hinged at b! to the block is adapted to 
strike during ‘the completion of the outward movement of the 
block, and to thus actuate the ejector. The hinged lug has-a pin 
or projection 4? that works in a transverse groove a! in the breech 
chamber. This groove is so shaped at its outer end that after the 
lug has actuated the ejector to eject the empty cartridge case the 
ejector will be able to return to its forward position during the 
introduction of a fresh cartridge without impediment from the 
lug. The firing mechanism comprises a sliding firing pin D, with 
which the inner end of a cocking arm d loosely engages, this arm 
being mounted on an axle d! carried by a frame or casing D! fit- 
ting into an appropriate chamber or recess B! in the block. The 
firing pin may have lateral pins or projections d?, adapted to work 
in suitable guides d* in the frame or casing D'. The cocking arm 
d has near its fulerum a toe-piece d4, to which is pivotally con- 
nected a link d5, whose free end engages with the end of one of 
the members of the main spring D?, which is of V-shape. The 
other member of the main spring bears against a fixed projection 
d8 on the casing D!, the position of this projection being such that 
this other member of the main spring is able to bear against a 
shoulder d? on the toe-piece d‘ of the cocking arm, and exert suffi- 
cient pressure thereon to cause the firing pin to be retracted far 
enough to cause its nose to lie within the face of the breech block, 





with the right-hand toothed wheel G serewed upon the hollow 


—January 24th, 1906, 
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SMALL ARMS. 


10,438. May 18th, 1905.—An ImproveD Device FOR FACILITAT- 
ING THE SIGHTING OF GUNS, Frederick J. Beal, 63, West 
Grove-road, Exeter. 

This invention consists of an apparatus devised for permanent, 
or preferably temporary, application to the sighting devices 
generally employed on ritles, guns, and other fire-arms; and has 
for its object the more delicate, certain, and at the same time 
quicker adjustment of such sighting devices. There are three 
figures. Fig. 1 is an elevation. A is a base block or support, into 
which are screwed or otherwise fastened the two upright pillars or 
rods B and B!, B having engraved upon its surface a suitable scale 
or number of divisions. These two upright rods are joined across 
at their upper ends by the piece O, through the centre of which 
passes the vertical threaded spindle E, terminating in its upper 
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end in a milled edged thumb screw D. Mounted upon the 
vertical spindle is'a threaded nut C, having a circular-shaped 
groove. formed; in its edge so as to partially embrace and slide 
along the upright reds or pillars Band Bl. Engraved upon. the 
face of the nut C is an index or pointer which, in conjunction with 
the-scale on. the pillar B, indicates the amount the nut has been 
moved up or down after turning the thumb screw D. . The back of 
the nut C terminates in a projecting stud. Lisa portion of the 
wooden stock of the rifle; K;is the rifle barrel upon which is 
formed ‘he block of the back sight J, to which is pivoted at I the 
movable sighting leaf G with its sliding notched cross piece H; F 
is a small projecting portion of the base block A for the purpose of 
proper alignment of the device when in uso, When in operation 
the leaf of the back sight reclines against the.stud and is elevated 
and otherwise controlled by turning the threaded spindle E by its 
thumb screw D. By this means a very fine and accurate adjust- 
meat of the sight is rendered possible,—Junnary 24th, 1908, 


VAPOUR ELECTRIC APPARATUS. 


10,215. May 15th, 1905.—IMpROVEMENTS IN Vapour ELECTRIC 
APPARATUS, The British Thomson-Houston Company, Limited, 
83, Cannon-street, E.C.—A communication from the General 
Electric Company of Shenectady, New Y« U.S.A. 

In vapour electric devices which have a plurality of anodes, as 
rectifiers and lamps fed from an alternating current source, 
difficulty frequently arises due to arcing between the anodes. By 
the term ‘‘anodes” are meant the electrodes connected to the 
source of alternating current, since these electrodes are the anodes 
of the rectifying ares. The difficulty exists already to a small 
extent at low voltages, and becomes more and more serious as the 
voltage applied to the anodes of the lamp is raised. The arcing 
may consist of slight flashes of current between the anodes 
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occurring from time to time, and is indicated by scintillating 
flashes on the anode surfaces, or it may take a more serious form 
in case a path of better conductivity is established between the 
anodes. The object of the invention is to overcome this arcing 
between the anodes, and “this is accomplished by locating. the 
anodes in such a position that they cannot be exposed to the blast 
or emanation coming from the cathode directly or by reflection. 
There are three figures. Fig. 1 isa part section. The invention 
is represented as applied to a mercury vapour rectifier of the 
single-phase type, whereby single-phase alternating current may 
be converted into direct current. The rectifier tube or container 
consists of a relatively large bulb or globe 1 provided at its bottom 
portion with electrodes. A cup or pocket formed in the lower 
portion of the bulb 1 contains a body of mercury 2, constituting 
the negative electrode or cathode of the apparatus. Electrical 
connection is made with this cathode by means of leading-in 
conductors 3. Located at one side of this cathode is a small 
starting electrode or anode of mercury indicated by dotted lines. 
Another starting electrode 5 may consist of a body of artificial 
graphite carried by a glass-insulated wire passing through the side 
of the bulb 1. The main or working anodes of the rectifier may 
consist of cylinders 7 and 8 of carbon or artificial graphite carried 
by leading-in conductors 9 and 10 projecting through the lower 
ends of glass tubes 11 and 12, These tubes are sealed through the 











lower.wall of the bulb 1, and project up into the bulb at 11 and 
12. As a protection to the anodes from dropping mercury, the 
inwardly-projecting ends 11 and 12 of these tubes are closed, 
except for lateral openings which furnish a pathway for communi- 
cation between the cathode and the corresponding anodes. One 
of these anodes is indicated at 15 and the other two at 16, not 
opposite to each other. In order to connect the rectifier in 
cireuit, the anodes 7 and 8 are joined respectively to alternating 
current supply mains as 17 and 18, The consumption circuit 19 
for the rectitied current has one lead connected to the cathode 2 
and the other to the junction point 20 between two reactance coils 
21 and 22 in series across the mains 17 and 18 The apparatus 
may be started up by connecting the starting electrode through a 
resistance 23 with one of the supply leads at 17, and shaking the 
apparatus so as to cause a momentary connection between the 
bodies of mercury. Upon the breaking contact between these 
bodies of mercury a small are is produced which, if the polarities 
of the electrodes 8 happen to be appropriate, will serve to start up 
the rectitier.—January 24th, 1906, 








SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette. 





810,403. RESERVOIR FOR GASOLENE AND OTHER VAPOUR BURNERS, 
W. M, Fulton and W. Hy Richards, Knoxeille, Tenn., assignors 
to the Fulton Company, Knoxville, Tenn., a Corporation of 
Maine.—Filed February 20th, 1905. 

This invention is intended to maintain a constant pressure inside 

a gas receptacle, and to prevent the entrance of air. A collapsible 
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bag is placed in the reservoir as shown. It is extended by a 

spiral spring, the stroke of which is controlled by a screw and 

wing head as shown. There are five claims. 

810,435. Rorary ExpLostve Enoing, F. Reynolds, Syracuse, 
N. Y.- Filed November 2rd, 1903. 

This is another of the many attempts being made to produce a 


rotary. explosive engine. The general arrangement is clearly 









shown in the engraving. There are two intersecting cylindrica 
compartments and two explosion compartments, with igniters in 
the latter; a pair of compression compartments, and a pump for 
forcing petrol into the carburetter... There are nine very long 
claims. 


810,441. FEED-WATER HEATER, O. L. Stump, Marion, Ohio, assignor 
‘of one-third to John Reidenbaugh and one-third to Edwin D. 
Packard, Marion, Ohio.—Filed August 19th, 1904. 

This is best described by the fourth of five claims. A feed-water 
heater having a steam chamber above and a filtering chamber below, 
and a filtering bed extending in an inclined position across said 
filtering chamber between the feed-water inlet and outlet, the 
inclination of the bed making the same self-cleaning by the dis- 


























is lighted in the switch, in order that it may be found at once jn 
the dark, There is one-claim, 







































810,581. SIGHTING ATTACHMENT FOR Guns, R. P. Stout and F. |, 
Hughes, South Bethlehem, Pa., assignors to Bethlehem Stel 
Company, South Bethlehem, Pa., a Corporation of Penusyloar 
—Filed August 20th, 1903. 

This invention is for the combination of a spirit level with a yun 
sight. The second claim sufficiently describes the invention. A 
sighting device for guns, consisting of a frame having a graduated 
are, a pivoted arm, one end of which travels over said are, a level 


















































carried by said arm, a rack secured to said frame and located 
between the pivot of said arm and said arc, and a worm wheel 
carried by said arm and engaging with said rack. There are five 
claims, 


810,591. APPARATUS FOR CASTING PROJECTILES FOR SMALL 
ARMS, F. Wicks, Esher, England.—Filed October 22nd, 1902. 
Mr. Wicks patents a modification of his well-known type-casting 
machine to make bullets. There are sevenclaims. The first gives 
an adequate idea of the machine. In an apparatus for casting 
projectiles the combination with a mould wheel of moulds sliding 
































radially therein, means for moving the mouldsin and out in relation 
to the mould wheel, means for forcing a jet of molten metal 
into the moulds when they are in their retracted position, and 
means for thereafter moving the moulds outward to deliver the cast 
projectile 
















810,671. SEPARABLE Heap Courtine, W. Prelliritz, Easton, Pa., 
assigner to the Ingersoll-Sergeant Drill Company, New York, 
N.Y., a Corporation of West Virginia.—Filed March Sth, 
1905. 

A separable head coupling for aligned cylinders, comprising two- 
cylinder heads, one head having a shank provided with inwardly 

projected segmental lateral flanges, and the other head having a 
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shank provided with outwardly projected segmental lateral flanges, 
the flanges of both shanks being removably secured together, and 
arranged to permit the asembling of the heads and the telescoping 
of one shank within the other when the flanges are release‘. 
There are three claims. 
















810,756. Hypraviic Support ror DeEFLEctING Nozz.es, @. J. 
Henry, jun., San Francisco, Cal., assignov of one-half to the 
Pelton Water Wheel Company, San Francisco, Cal., a Corporu- 
tion of California.—Filed October 15th, 1904. : 

This is an apparatus for use where waste of water is of no con- 
sequence, The wheel is stopped or its velocity regulated by turn- 















































charge of ‘the deposit from its upper surface by gravity, the 
heater being provided with a wash-water conduit located at the 
upper end of said ‘filtering bed, connected with a source of 
supply of water under pressure, and adapted to direct the same 
over the filtering bed to wash therefrom any deposit not dis- 
charged therefrom in the normal operation of the structure, sub- 
stantially as described. 


810,536. TurNnine Switcn with LIGHTED HANDLE FOR ELECTRIC 
Lines, H. Holzer; Frankfort-on-the-Main, Germany.—Filed 
April 10th, 1905. 

When the current is turned off, a miniature incandescent lamp 
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ing the jet off the buckets wholly or in part by means of 
hydraulic cylinder and piston in a way that will be understood 









at once from the engraving. There are cight claims, 
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MACHINE TOOL DESIGN. 
T,. Nicotson, D.Sc., M. Inst. C.E., and 
Mr. DEMPSTER SMITH. 
No. XVII.* 
LATHES WITH TREBLE-COMPOUND-GEARED 
HEADSTOCKS. 


Ty considering this case we have to remember that of } the gears will be much more durable, i.e., retain their 


By Professor J. 


the three pairs of wheels which run in sequence when 
the highest gear is being used, one pair is usually made | 


available as the first pair of wheels in a double gear | 
drive. Fig. 41, &e., of Article XII., shows such an arrange- | 
ment. In ascertaining the ratio of spindle speeds which 
can be obtained by treble gearing, we cannot therefore 
assume for (g) the greatest constructively convenient or 
proper value of a pair of gears (spur and pinion, i.e.) and 
make the treble gear equal to the cube of this ratio. The 
first pair will have a ratio which has reference possibly 
more to its connection with the lower than with the 
higher compound gear. : 

We shall first consider a headstock in which the cone 
is on the spindle, as in Article XII., and in particular 
Fig. 41. In such headstocks we have usually at least 
three modes of connection between cone and spindle, viz., 
direct, double gear, treble gear (t.e.,m = 3). [When the 
cone is off the spindle, on the other hand, we may have, 
as in Fig. 46, m = 2 only; «.e., one single-gear and one 
treble-gear-connection of cone to spindle. | 

If, then, in Fig. 41, we take p = 1, g = 4, and m = 3, 
then in Table A we have :— 


in (Name of Speeds. 
gear. 


Gear ratio, 





i | Direct 1to4) Step ratio +15 


i ha 


2 | Double 5to8! R; = = 5 = Jo X Jo 
91 = 
3 | Treble 9to12) Ry = 7%? = FXG % A TMX XN 








| 
| 
B 
| 
| 
| 


If, now, we took 9; = gs = gs, then g;* wd = 1%, or 
3 | 
y= gi". That is, in this case— 


3 J 
T= qr; but 5, rs rPqm - _ rt 


“Sr= ne = gi. 
Now, if the double gear were, as here supposed, entirely 
independent of the treble gear, we should have an arrange- | 
ment such as that shown in the annexed figure (76). | 


r?; but r = nn 





Then R; = g2 X Jo = ; therefore, g. x | 
3 : 3 
go = giz , and if gz were = go we should have g, = 9,' 
TABLE a. 

Thus with gy = gs 

= ee 3 34 4 5 6 
We should have 

92 = Jo =| 2-28 2-56 | 2-831 3-344 3-835 
i vie’ | ci he ee ee 1-€0 1-683 1-828 1-958 
And S- = 93 175 505 766 1667 


As matters are arranged in Fig. 41, however, 
we should find that g, would be equal to g., and | 
gs; equal to g, Then, again, taking p = 1, we have | 
gn? = rt, or gy = 7M, Again, g, X gs X gy = 7%, or 








| speed-ratio S,, we can at once obtain g, the higher wheel- 


rm xX g? = 74; te, g,= 7%. Also gg = 9; X ri. We 
4 
have, therefore, r = ga", and since §, = 779"-1, we 
4pqm—1) {4 
finally obtain S,=g, “~ <= g,'* = gi, 
TABLE b. | 
Thus with y,=g,;=| 3 3-5 4 B | 6 
We should’ have| | 
N=. «. =| 2078, 2-805 2-52 | 2.93 | 3.30 
- aoe =| 1-442| 1-519) 1-59 | 1-71 | 1-82 | 
And S> - 56 99 161 364 | +716 


: : ara \ 
The advantages of the design of Fig. 41 over the hypo- 





| tages are worth the extra first cost and the extra com- 
| plication of the gear-changing mechanism, is a problem 


| easy, however, to allow for this in any given case, 
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number of wheels (10 as against 7) required by Fig. 76. 
Large ratios such as 5 or 6 to 1 may be used with 
impunity when the spur wheel is on the face-plate, and 
more especially if the gear is internal. The design of 
Fig. 76, on the other hand, has the advantages that it 
enables the pitches and proportions of the gears to be 
better adjusted to their respective requirements, and that 


shape, and therefore run smoothly for a longer time than 
those of Fig. 41. In the latter, the first pair of gears 
having to be in use at all times, when either the double 
or the treble gear are in action. Whether these advan- 


which can only be answered by practical experience. 

With regard to the effect which an increase of the 
number of treble gears, on the one hand, or an increase 
in the number of countershaft speeds (or of cone steps) 
on the other, have upon the ratio of greatest to least 
spindle-speed of revolution, it is to be expected that the 
same results will be produced as were found (in Article 
XVI.) for double gears. 

On the assumption that the three pairs of wheels which 
are in gear when the highest treble gear is in use have 





A Fig.76, 1 


all the same velocity ratio (7.¢., 9; X 9s X 9s= 93°); we 
find (using Table D) that this highest gear ratio— 





Rn } = rim - a = fi x 9s x a= g° 
rm —1)q 3 
n= or r= gi" 
But §,. = ppqm —1, 
sxnqm —1) Xm — 1/paq) 
pam — 1) m—1 


Therefore, S, = g = 
The values of S, obtained from this expression have been 
calculated and are tabulated in Table XXX., and plotted 
on Figs. 77 and78. The same use may be made of these 
curves, or of the lines and columns of the table, as has 
been exemplified for double gears in Article XVI.; and it 
is clear that the effects upon S, of increasing the number 
of spindle-speeds in the two different ways above speci- 
fied are of a precisely similar character to those obtained 
for double gears. 

It may be objected that these tables and curves are of 
but little practical value, by reason of the fact that the 
first pair of wheels almost always forms a component 
part of a previous or lower treble or double gear. It is 


Thus, in the two examples worked out above of Fig. 76 
and Fig. 41, we find that for Fig. 76— 


Xpqm —1) 
“ 2q ; 
S=% ; 
dpqm — 1) 
3q . 


whilst for Fig.41 S,== 9, 
If, then, we have found from Table XXX. (or Figs. 77 and 
78) the most suitable value of g, to give any required spindle- 


pain velocity ratio which is required at the face-plate when 
the pair of wheels next the cone are used also for the 
double gear by simply equating— 











thetical arrangement of Fig. 76 are now clearly apparent. Sipem—1) een) 
It is true that a given spindle-speed-ratio (e.g., 176) can a ” te =) S 
{TABLE XXX.— Values Sor Sr. 
m jm -1| g¢.= 2 | pq =4 pqy=8 pq = 16 ra 
211.19 = 140-3 | 352% .= 319.9] 35-6 — 489 35-75 = 55% 35-8125 = 589 38 = 724-4 
2 1 3-545 = 281 3-55-25 — 716 3-55 =1148 3-5 =1349 3-55°8125 —1479 3-56 =1830 
2 1 44-5 = 512 45-5 = 144.5 | 45-02 —9498 45-75 9884 45-8125 —3]96 46 =4099 
| 

3 2 | 337 = 61-4] 3412 — 92.5 3475 = 121-6| 3408 == 196 «| BH) = 140 
3 2 | 3-557 = 109-6 | 3-54:125 = 175 3. = 240 3-54-4006 = 248 | 3-545 = 281 
3 2 | 47 = 181 44-12 = 303-4 | 44975 = 499.5 | 44406 = 447 | 4e5 = 51D 
4 3 | 33-5 = 46-8 93-75 = 61-4 33-87 = 70-3 33-916 == 73-6 | 33-9875 = 75-2 34 = 80-5 
{ 3 3-555 = 80-2] 3-53-75 = 109.6] 3.53875 — 128 3-55-16 = 135 3-53-75 = 138 | 3-54 = 149-6 
4 3 | 435 = 198 43-75 = 18] 43-87% = 215 | 43-96 — 997 43-9375 = 234 44 = 256 
5 4 | 38575 = 40-7] 33502 = 49.9] 33-66 = §5.4/ 3367 = 57 | 98-703 = 58.2| gam = 61-4 
5 4 | 3-587 — 68.4] 3.58302 — 86.5 | 3.53-656 — 97 3-53-6857 = 101-4 | 3-53-73 = 103-5 | 3-53-75 = 109-6 
5 4 | 43375 = 107.6] 43-562 = 139 43-656 = 158-5 | 43-687 = 165 48-7033 == 167 43-7 = 181 


























be obtained in the manner shown in Fig. 76, with a 
smaller value of the greatest velocity ratio of any one 
pair of wheels than with the design of Fig. 41 (8°5 to 1 | 
for Fig. 76 as against 4°1 to 1 for Fig. 41); but this advan- | 
tage is but small as against the first cost of the increased | 





ty 


* No. XVI. app&aréd February oth, 








| pursue, and it is, indeed, doubtful whether any good 
purpose of practical usefulness would be served by the 


We then immediately obtain in this instance— 


9 
= ne 
It-is clearly impossible, in the space here available, to 





pursuing of these investigations into more complex 
arrangements of headstocks. 

Enough has been done, at all events, to establish one 
or two general principles, and to point the way by which 
anyone must travel if he wishes to compare the kine- 
matic advantages of different types of drives; so far at 
least as changes of the number of countershaft speeds, of 
cone steps, or of compound gears, are capable of 
influencing them. 


Variation of Sr mth number of back gear in 
Geble geared lathes with one, lwo. or more 1} 
soeeds & lwo or cone steps. 









Sr 


D 2 4 
Number of back Gears. 
¢ Fig.77 Ea 


It must also be borne in mind that in this and the 
previous article we have devoted our attention only to 
the effect which different designs have upon the ratio of 
greatest to least spindle revolutions, and upon the number 
of different spindle speeds which are obtainable with 
them. Now this spindle-speed ratio is never required .to 
attain very high values. A reference to Table XXX, 
will show what these values are likely to be for different 
types of lathe and kinds of tool steel. The values of 


Varralion of Sr mith number of counlerstaf? 
speeds x cone steps for lathes mth one, two, 


three or ' frur breble gears, 





4 


Counlershoft seeds X Care slaps 
Fig. 78. 


S, are seen to be in general small enough to be of fairly 
easy attainment in many different ways; and the import- 
ant consideration arises of the effect upon the belt width, 
and upon the gear pitch and width, of the various 
arrangements of drive which we have been considering. 
This may turn out to be of sufficient importance to decide 
the question of the design on its merits alone, leaving out 








of account, as a subordinate matter, the securing of a 
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Fig. 3—TEMPORARY TRESTLE PIER, * JHELUM BRIDGE 


high spindle-speea 'ratio. -;Upon inquiry we find the 
following state of affairs :— 

The general result obtained in the present and last 
articles is that a large number of compound gears is 
inferior to a large number of countershaft or cone speeds 
in producing high-spindle speed ratios. We find, however, 
upon reference to our Articles VI. to XI., that precisely 
the contrary is the case with regard to a good belt drive. 
A large number of back gears gives a small belt, whilst 
a large number of cone steps makes but little difference 
io the belt! Thus, in Table XIV., we find that for an 
18in. carbon steel lathe, by increasing the number of cone 
steps from three to four, the belt width is changed only 
from 9-lin. to 9°4in. with three back gears, and from 
7°6in. to 7°5in. with four back gears; whereas, keeping 
the number of cone steps the same (say four), and 
increasing the number of back gears from three to four, 
the belt width is brought down from 9:4in. to 7*5in., 2.e., 
by nearly 2in. 

Thus it appears that great care must be exercised when 
drawing conclusions regarding different types of head- 
stock. Every side of the question must receive its due 
and proper amount of attention; and the design is of the 
nature of a compromise which best fulfils the various 
conflicting conditions of the problem. In our next article 


we propose to investigate, on the same lines, the all-gear | 


headstock. 








GIRDER RENEWALS, N.W.R., INDIA. 
By G. H. List, late Engineer-in-Chief, N.W. Railway, India. 
No. Tii.* 
Tue next bridges to be taken in hand were those over 
the Ravi and Jhelum rivers, respectively three and 102 
miles north of Lahore, on the original Punjab Northern 


State Railway. The girders on both bridges were of the 
same type, and constructed to carry metre gauge trains. 
The railway was carried on the top booms, and on the 
lower boom was a planked roadway for pack animals and 
foot-passengers, but not for wheeled traffic. (Fig. 2, 
Ravi Bridge, shows one of. these girders.) The Ravi 
Bridge had thirty-three spans of 100ft., and the 
Jhelum Bridge fifty spans of 100ft. carried on very long 
brickwork piers founded on three wells each. It was 
found possible to train the Ravi through fifteen spans, 
so that bridge was shortened by closing eighteen spans, 
viz., three on the left bank and fifteen on the right bank. 
Fig. 5 in the two-page Supplement gives a good view of 
the shortened Ravi Bridge, taken from the right bank 
and looking up stream, also showing the “ Bell’s Bund,” 
or stone-faced training embankment. It was decided 








* No. IL. appeared February 16th. 
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not to shorten the Jhelum Bridge, though the? river 
might have been carried through fewer spans. On 
the right bank lies the large native city of Jhelum, 
with its ghats and terraces to the river, and although for 
the time the main stream had left this bank and was 
hugging the left bank, native opinion was greatly opposed 
to carrying out any works that would keep the main 
stream permanently away from the city. Further, the 
foundation wells of the piers were not so deep as at other 
bridges, and it was deemed unwise to do anything that 
would induce deeper scour in floods and entail heavy 
stone protection work round the piers. 

On examination the brickwork of the Ravi Bridge piers 
was found to be of excellent quality and thoroughly sound, 
though in some places badly affected with efflorescence, 
as the engraving shows. But the Jhelum Bridge piers 
were found to be cracked all over, and the quality of the 
brickwork not so good, so it was decided to dismantle 
them to the tops of the wells and rebuild them. Both at 
Ravi and Jhelum the piers had been built with vertical 
chambers supposed to have been filled with concrete. 
This in the Ravi Bridge was good and sound, but in the 
Jhelum Bridge was found to be little better than dry 
rubbish. As the Jhelum piers were subject to a good 
deal of hammering by floating logs during floods, it was 
decided to rebuild the piers solid with the up-stream 
noses of stone. Indeed, it was a matter of varied 
opinions whether the cracked condition of the original 
masonry was due to this hammering action, added to the 
faulty design and construction, or to a slight settlement 
of the well foundations, or to slight earthquake action, 


which is common in that neighbourhood. Fig. 6 shows | 


the Jhelum Bridge, taken from the up-stream right bank, 
and gives a good general idea of its construction. 


The Ravi Bridge might have had its girders doubled, 
as at the Alexandra Bridge, but for several reasons this 
was not done. 
strained by carrying 5ft. 6in. gauge trains for many 
years—more so than those at the Chenab, as they were of 
a lighter design. Again, it was desired to keep the Ravi 
and Jhelum similar in type, and as the very long piers 
allowed room, it was decided to utilise the old girders as a 
roadbridge alongside. The piers were long enough to 
carry a double roadway with 16ft. centres, so the original 
girders were slid over 8ft.down stream. This was not a 
difficult operation, though it was done under traffic, but 
it was an uncommonly ugly-looking one to engine-drivers 
who had to cross the snakey bridge. As a rule, it is not 
easy in India to get drivers to attend to speed restrictions 


| over doubtful bridges, but there was no trouble in this | 
The original bed-plates were removed, and refixed | 
The girders were let | 


| case. 
| on bed stones in new positions. 
, down on to well-greased sliding plates, and jacked over 


| guards were provided on each side. 


First, the girders had been severely | 


Fig. 4—TEMPORARY TRESTLE PIER, JHELUM BRIDCE 


into their new positions, the operation extending over six 
spans at a time, so that the reverse curves were not too 
sharp. With trains at three hour inteivals or longer, 
such an operation is quite simple and easy; it would not, 
of course, be possible on a busy home line. 

The next operation was to fix new bed stones for the 
new girders on the-up-stream ends of the piers, and to 
place the bearing plates on them. - The .new girders were 
erected in a girder yard on the right bank, carried out 
over the old bridge, and lowered into position by means 
of a pair of special 20-ton cranes, built by Cowans, 
Sheldon and Co., of Carlisle, for this work. Fig. 1 and 
Figs. 6 and 7 in the two-page Supplement show this work 
in progress on the Ravi Bridge. The girders were 
pitched 7ft. centres, and carried a 10ft. wide trough 
floor on the top booms. The rails were carried on teak 
sleepers let in to the troughs, and standing about 1}in. 
proud, varying with the camber, but the road was not 
full ballasted, only covered with 1}in. of fine stuff to pro- 
tect the timber from sun and cinders. Expansion rails, 
and outer and inner wheel guards of American type were 


| also provided. 


When traffic was passed over the new girders, the old 
ones were stripped.of the upper roadway—the lower had 
been stripped prior to slewing—and thoroughly over- 
hauled, strengthened with additional ties and struts and 
new cross-bracing of old D.H. rails. A trough decking 
16ft. wide was fixed to the top boom and the original 
hand-railing re-erected. The roadway was made up of 
6in. of Kunker metal over the deck, and timber wheel 
Fig. 2 shows one span 
of the surplus girders in course of being altered and 
strengthened for use as a road bridge. Some were used 


' as overbridges on the railway, but many spans were sold 


to the Kashmir Durbar, and erected on the Great Jhelum 
Valley road from Murree to Srinagar. 

The alterations to girders at the Jhelum Bridge were 
carried out precisely in the same way as above described. 
But this was preceded by the rebuilding of the piers, of 
which operation Fig. 10 in the two-page Supplement, 
Jhelum Bridge, gives a good idea. Every alternate pier 
was dealt with at a time, so securing a solid fixed bearing 
at one end of each span. A trestle pier of 14in. by 14in. 
pitch pine timbers, strengthened by old rail ties, was built 
round each pier, and carried on transoms on the top of 
the foundation wells. Fig. 9 gives a view of the piers 
under reconstruction during a light flood, and Figs. 3 


_and 4 give views of the trestles, which require no further 


explanation. 

The work at both these bridges extended over two 
seasons simultaneously, the closing of the eighteen spans 
at the Ravi and dismantling the girders and construction 
of training works took one season, while the changing of 
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completion of approach works the next 
— J “a the cceeidine of the piers took 
the girders the next season. 
All work did not stop during the monsoon or flood season ; 
but girder erection in yard, and the new road approaches 
went on ata time when no work was possible in the 
river bed. On these two bridges the only special plant 
used was the two 20-ton cranes, which were afterwards 
largely used for girder erection on the Mushkaff-Bolan 
Railway, and are now locomotive breakdown cranes. 


the girders 
season. At L 
one season, and changing 
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Their Development, Styles of Build, Con- 
struction, and Uses. By WILHELM GENTSCH. Kaiserl, 
Regierungsrat und. Mitglied des Patentamts. Translated 
from the German by ARTHUR R. LIDDELL. With numerous 
illustrations in the text and nineteen plates. Longmans, 
Green and Co. 1906. 

As acompilation, giving the description—based on Patent- 

office records—of almost every steam turbine that has 

been invented, this work is of considerable value, and in 
this respect will be of use to anyone who is trying to 
design a new turbine. The ingenuity exhibited in a large 
number of these designs is extraordinary, but by far the 
larger number bear the stamp of having been devised 
by men who either have no practical mechanical know- 
ledge, or do not realise the enormous dimensions that 
would be required for their turbines, in order to provide 
for the necessary expansion of the steam to obtain 
economy of consumption. Several hundreds of different 
designs are described, and it is significant that of these 
only about half-a-dozen are being commercially manu- 
factured. As this fact is not pointed out, the book is, 
in this respect, somewhat misleading to the uninitiated, 


Steam Turbines. 


branch of mechanical engineering causes such a book to 
be especially welcome, and the author in carrying out his 
original plan, has kept in view the necessity of a 
specialists’ book, to be as nearly self-contained as possible. 
For this purpose the general staticand dynamic principles, 
as well as those of elasticity and strength of materials, 
are given in a compendious form in the first section, 
while in the second the principal forms and structures of 
cranes for various uses are passed in review, a general idea 
of the different kinds being given by numerous small 
pictorial illustrations, which have enabled the printed 
descriptions to be kept within a reasonable compass. 
The third section is a critical study of the different kinds 
of motive power, giving the limits of speed, load, and 
other details most advantageous for each particular kind 
which is likely to be very useful in discussing proposals 
for the change from one system to another. In this par- 
ticular connection the author brings much practical 
valuable experience to the work, as he has been engaged 
in the very important work of the transformation of the 
different cranes in the Vulkan shipyard and engine 
works at Stettin, from the earlier steam and 
hydraulic forms to electric driving, which necessitated 
a very close study of the advantages and defects 
of the different systems. The results so obtained form 
a valuable part of the material in this section, as they are 
fully and impartially given. The fourth section deals 
with constructive details of crane mechanism, such as 
chain barrels, hooks and slings, gear wheels of various 
kinds, fool steps and collar bearings—in fact, all the 
numerous elements required in the complete structure. 
These, though no doubt, generally similar to those 
given in existing text-books on machine construction, 
are more completely specialised for the crane builder’s 
necessities, and the same may be said of the fifth section, 
which is devoted to plate and lattice girders, as required for 
workshop travellers and the overhanging lattice con- 
structions of waterside cranes. The sections so far 





because, except in a few cases, it might be easily under- 
stood from the description given that the particular 
turbine was being made. The author says he “has | 
endeavoured to divide the systems of construction 
hitherto known into groups, for which two new designa- 
tions have been made use of—those of the velocity turbine 
and the pressure turbine.” If these terms are an exact 
translation—we have not had an opportunity of seeing | 


the German original—we must join issue, but possibly | 
the author has in mind a grouping dividing turbines 
into those in which the velocity changes, and into 
those in which the pressure changes. Such a group- 
ing is a reasonable one, but it is not new. An examina- | 
tion of the book, however, makes us doubt that in reality 
this is the classification which the author has in mind ; his 
pressure turbines are simply what are usually known as 
reaction turbines, and what he calls velocity turbines are | 
those which work on the action principle. He is, how- 
ever, not consistent, because he classifies the present | 
Parsons’ design under what he calls pressure turbines, 
that is, under action turbines; whereas, as is well known, 
it employs both action and reaction. He also puts 
Toumaire’s turbine (1853) in the same group, and it is 
the prototype of the Parsons’ turbine. There are many 
obscure statementsin the book. Possibly the translator | 
may not have fully appreciated the meaning of the 
German text; at any rate, it is often difficult to follow the 
reasoning. Some curious designs of turbines are given, | 
which the author calls “counter direction wheels,” in | 
which the guide wheels, instead of being fixed, are free | 
to turn, the object being to reduce the number of revolu- | 
tions, and yet have a proper proportion between the | 
blade speed and the steam speed. Other suggestions for | 
reducing the speed are described, amongst which the 
most extraordinary is a design by Trossin (1896), in which 
the energy of the steam is imparted to molten metal by | 
making it squirt out of a nozzle, the suggestion being to 
— the motion energy of the molten metal to drive a 
wheel. 

The above considerations occupy the 143 pages of the | 
book, after which there are a few remarks on the subject | 
of condensation, utilisation of the exhaust, and the use of | 
superheated steam. Then follow detailed descriptions of | 
many forms of governing appliances which have been | 
adopted or merely proposed. The important question of | 
reversing the direction of the rotation of a turbine is | 
discussed, and most proposals that have been made are 
described, several of which, however, are of no practical 
value. The design of steam nozzles is dealt with in an 
elementary manner, more from the patent than from the 
engineering point of view. There follows a description of 
the various shapes of blades that are used, and some of 
the methods adopted for their attachment to the rotor 
and to the casing, and a few pages are devoted 
to “clearance space packings,” arrangements for | 
balancing the steam thrust, bearings and gland 
packings, The book concludes with a description of 
the principal turbines now being manufactured, and 
shows them arranged for driving dynamos and pumps, 
and for the propulsion of steamships; some good 
reproductions of photographs are given. There are four | 
folding plates, one representing an 100 h.p. Laval steam | 
turbine driving a couple of dynamos, and the other three | 
dealing respectively with the arrangement of the Parsons 
turbine in a passenger ship, a torpedo boat, and a 
cruiser. 


Kriine : Bin Handbuch fiir Bureau. Betrieb and Studieren. 
Von Anton BoLucut. Large 8vo., pp.500, with 492 Illustra- 
tions, and an Atlas of 48 Plates. Munich and Berlin: R. 
Oldenburg. 1906. Price M. 25, cloth. 

Tuts volume, which according to the extract from the full | 

title given above, is intended to be a handbook alike for 

drawing-office, works, and study, deals with the whole 
subject of crane building, from the simplest post and jib | 
combination for the warehouse or foundry, to the most 
elaborate quay-side boiler-lifting shear legs and workshop | 
travellers, handling loads up to 100 or 150 tons. The | 





great development that has taken place in this particular | sideration, inasmuch as they are based upon the most | mechanism of the car, and thé second with the management, 





| enumerated make up somewhat more than half the 
| volume, and about one-half of the remainder of the text 


| 73-ton hand foundry crane, five others of varying kinds, 
| using steam or hydraulic power,and five more electrically 


| Diisseldorf, and a four-motor alternating-current traveller 
| with similar double hoisting gear for 40 and 7} tons, at 


| nnmerous construction tables, conditions for the delivery 
| transformers, as adopted by the leading German technical 


| societies, and an analytical list of the principal literature 
| relating to cranes for the years 1900-5. 


| is no need to supply an answer to it for the benefit of 


| tion Act, 1845; the Railways Clauses Act, 1863, and 


is taken up by the description and discussion in detail of 
a series of examples in actual use, which are very fully 
illustrated in the accompanying volume of plates. These 
include eleven different examples, commencing with a 


driven, the latter including a 45ft. span travelling crane 
with duplex 80 and 10-ton hoisting gear, with five direct 
current motors, at Messrs. Haniel and Lueg’s works at 


the Phenix Works, Ruhrort. The final section includes 


and testing of iron and steel, and electric machinery, and 


Taken as a whole this work seems to be of a thoroughly 
practical and useful kind, and the author is to be con- 
gratulated on the excellent manner to which his publishers 
have brought it, printing, paper and illustrations being 
all of a very high-class. 


The Law of Compensation, with Appendices of Forms, Rules, 
and Orders, éc. In two vols. By ALFRED A. Hupson, 
of the Inner Temple, Barrister-at-Law, assisted by H. E. 
Mituer, W. A. Peck, and S. Humpureys, Barristers-at- 
Law. London: The Estates Gazette, Limited, and Sweet 
and Maxwell, Limited. 

Waar is the Law of Compensation? This question may 

wellarise in the minds of some of those who first hear the 

title of Mr. Hudson’s work, but we anticipate that there 


engineers, architects, and surveyors. Cases daily arise in 
which land and property is being taken for some public 
improvement; those who are thus deprived are entitled 
to compensation, and the principles upon which that 
compensation is to be admeasured often require to be 
studied by many of our readers. When one hears that a 
new legal text-book has been published, bearing the title 
“ The Law of Compensation,” by the author of “ Hudson 
on Building Contracts,” that—as stated in the preface— 
it has required some six years to compile, and that the 
author’s labours have filled two portly volumes, one 
naturally concludes that the volume contains the last 
word which can be said on the subject. A close examina- 
tion of these volumes does not falsify this conclusion. The 
general arrangement of the work is as follows :—The 
author prints the full text of a number of Acts of Parlia- 
ment, including the Lands Clauses Consolidation Act, 
1845, and the Acts affecting the same ; the Railways Regu- 
lation Act, 1842; the Railways Clauses Consolida- 


other Acts relating to railways; the Gas and Waterworks 
Clauses Acts, 1847; the Electric Lighting (Clauses) Act, 
1899, and a number of miscellaneous statutes by which 
compensation is ordained to be given to those who are 
compulsorily deprived of their property for the public 
benefit. He illustrates each section with explanatory 
notes, and a simple statement of each important decision. 
He also sets out the Acts as to taking land (1) for Govern- 
ment purposes; (2) by local authorities, and deals with 
the Housing of the Working Classes Act, 1890, and the 
London Building Act, 1894. 

In preparing his explanatory notes to the Acts of 
Parliament with which he deals, Mr Hudson has 
departed from the usual practices of legal text-book 





writers. Instead of adding footnotes for the purpose of | 
explaining the words and phrases which appear in each 
section, he has adopted the following method: To 
each important section—say, of the Lands Clauses 
Act, 1845—he appends a table headed “Contents of 
Section.” Under this heading he sets out, in the clearest | 
possible language, short paragraphs which explain, or 
might almost be treated as part of, the section under con- 


| Car. 






recent decisions. If, as we anticipate, this work is to be 
freely used by those who are unaccustomed to the task 
of deducing a principle from a number of conflicting 
cases, this method of arrangement should serve to 
enhance the value of the work. But it will also be 
useful to the lawyer, to whom the task of reconciling 
conflicting decisions is by no means easy. Those who 
are concerned with the development of tramways and 
electric lighting undertakings have a peculiar interest 
in one branch of the law which is closely akin to the law 
of compensation. We allude to those provisions of 
the Tramway and Electric Lighting Acts which regu- 
late the compulsory purchase of such undertakings by 
local authorities. Fortunately the time is not yet’ upon 
us when this power of compulsory purchase may be 
exercised by the local authorities; perhaps it was this fact 
that caused Mr. Hudson to think it unnecessary to treat of 
these measures. Nevertheless, we should have liked to 
read his views upon the meaning of Sec. 43 of the Tram- 
ways Act, 1870, and- Sec. 2 of the Electric Lighting 
Act, 1888. Perhaps he will take an opportunity of giving 
utterance to his opinion on these sections bef«re their 
effect comes to be felt in the world of tramways and 
electric lighting. 

That the work is well up to date is evidenced by the 
inclusion of all the most recent cases, while the Railway 
Fires Act, 1905—which, by the way, does not come into 
force until January, 1908—has been duly noted in a proper 
place. In an appendix, Mr. Hudson has published one or 
two cases, ¢.g., Metropolitan Railway v. Burrow, the 
Princes-street Garden Arbitration—Lord Shand’s Award— 
and the important judgment of Grove and Stephen, J.J., 
in Ossalinsky v. Mayor, &c., of Manchester, on the vexed 
question of special adaptability. None of these cases is 
reported in the law reports, and their publication in an 
accessible form cannot fail to be of use to the legal 
profession. 





SHORT NOTICES. 

Gas and Oil Engine Management. By M. Powis Bale, 
M. Inst. C.E., M.I. Mech. E. - Second edition. | London : 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, 
Ludgate-hill, E.C. Price 3s. 6d. net.—A second edition of 
Mr. Bale’s book on the management of gas and oil engines 
has now been issued, and there are apparently no alterations 
to record. The book is written in a practical manner for 
practical men, and contains numerous notes on the construc- 
tion of the different parts of gas and oil engines. It also 
contains many useful hints relating to the defects in 
running—such as, for instance, loss of power, misfiring, pre- 
ignition, &c.—clearly stating to what these defects are probably 
due. The chief feature of this edition is the inclusion of 
a chapter on ‘‘ Suction Gas Producer Plants.’’ A general 
outline of the principle upon which these plants work is 
given, together with several illustrated examples of the latest 
types of English plants. The last chapter contains many 
useful tables and data likely to be required in connection with 
the use of gas and oil engines. 

The Junior Institution of Engineers: Record of Trans- 
actions, Vol. XVI. PartI. London: Percival Marshall 
and Co. Price 1s.—We have received from the secretary of 
the Junior Institution of Engineers the first number of the 
monthly parts of the ‘‘Transactions’’ of the Institution. 
This is an innovation, as formerly there was only one issue a 
yeaf. The Council, however, recently decided to issue a 
monthly edition, the object being to keep those members who 
cannot attend the regular meetings in closer touch with the 
Institution and with each other. The new arrangement is 
sure to be appreciated by the members, as much useful 
information has been introduced which would be useless in 
an annual edition. The issue under consideration includes a 
description of the visit to the Electrical Exhibition at 
Olympia, the report of the annual general meeting, the open- 
ing meeting of the twenty-fifth session, Mr. Dugald Clerk’s 
presidential address on ‘‘ The Problem of the Gas Turbine,’ 
anda description of the visit to the Anchor Brewery, Southwark. 

A Manual of Carpentry and Joinery. By J. W. Riley. 
London: Macmillan and Co., Limited. Price 6s.—The 
author in writing this book has endeavoured to give car- 
penters and joiners an opportunity of technically studying 
the problems underlying their trades. It is intended to 
develop an appreciation of the general principles of their 
every-day problems rather than to encourage empirical 
methods of work. The book contains seventeen chapters, 
technological examination papers for 1905, and answers to 
these papers. The first chapter is confined to a description 
of the different kinds of timber, their qualities and preserva- 
tion. The next three chapters deal with geometry. 
Chapters V. and VI. contain descriptions of different types 
of wood-working machinery. The remainder of the book is 
devoted to full descriptions of the constructicn of numerous 
examples of wooden erections. The book throughout is well 
illustrated, the diagrams being clear and containing numerous 
notes of reference. 

Builder’s, Architect’s, Contractor’s and Engineer's Price- 
Book for 1906. By Francis T. W. Miller. London: Crosby 
Lockwood and Son, 7, Stationers’ Hall-court, Ludgate-hill. 
Price 4s.—We have just received the 1906 edition of Lock- 
wood’s ‘‘ Builder’s, Architect's, Contractor’s, and Engineer’s 
Price-Book,”’ with all the information it contains brought up 
to date as far as it is possible to carry the corrections. No 
alterations in the general arrangement of the book have been 
made, but there are several additions to the text. The more 
important of these include the full text of the London 
Building Act, 1894, and the amending Act subsequently 
passed in 1898. The text of the London Building Act, 1905, 
is given in full, and careful annotations of the provisions of 
all three Acts have been included. 

Motor Car Mechanism and Management. Part I.: The Petrol 
Car. By W. Poynter Adams, M.I.E.E. London: Chas. Griffin 
and Co., Limited, Exeter-street, Strand. Price not known. 
—The present volume is the first of three books that are to 
be written on automobilism, and it deals only with the petrol 
The electric and steam vehicles will be considered in 
the two succeeding issues. The subject matter is based upon 
a series of lectures delivered for the Academy of Motoring. 
The book is very elementary, and is evidently written with 
the intention of aiding chauffeurs, or others who are interested 
in motoring, to further their knowledge of the vehicles over 
which they have control. The book is divided into two parts, 
containing fivechaptersineach. The first section deals with the 
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| middle of the tunnel. Passenger trains, 365 tons in weight, 


ELECTRIC TRACTION IN THE SIMPLON | 
TUNNEL. 


Tue question of the possibility of the Simplon Tunnel 

line. being electrically worked has been considered for | 
many years by the foremost Swiss electrical firms. Though | 
fully appreciating the advantages of electric traction in | 
the operation of so long a tunnel, the railway authorities | 
did not ai first think these to be sufficiently marked to | 
warrant the first instance of a use of electricity on a 

through international line such as that of the Simplon. 

These ideas, however, underwent some change in the course | 
of time, owing, on one hand, to the ventilation difficulty in | 
the case of steam operation, while on the other hand, some 
electrical normal gauge railways that have now been at 
work for some time have shown electricity to be trust- 
worthy for the operation of important railways. Messrs. 
Brown, Boveri and Co., of Baden, have now, so we 
understand, undertaken to install a complete equipment, 
and to place this equipment at the disposal of the Swiss 
Federal Railways, and thus to allow of a comparison, on 
a large s_ale, between steam and electric traction on a line 
enabling the special advantages of electrical traction to 
beascertained. We made mention, in our issue of January 
19th last, of the fact that a contract for this work had been 
concluded. Owing to one circumstance or another, this 
offer was, however, not made and discussed before the last 
months of the past year, and on account of the short time 
available unti] the opening of the tunnel—which it is 
intended shall take place early in summer of this year— 
it was not possible to build special locomotives for the 
work. It so happened, however, that Messrs. Brown, | 
Boveri and Co. were just constructing two three-phase | 
locomotives of 900-1000 horse-power each, for the Italian 

State Railways—Valtellina Railway—and the loan of these 

was offered to the Simplon Tunnel authorities and accepted. 

Accordingly, the three-phase system was chosen, as we 

explained in the article referred to. It is, therefore, to a 

certain extent due to accident that three-phase current 

will be used. 

At each of the mouths of the Simplon Tunnel, which, 
it will be remembered, is nearly 20 kiloms. in length, there 
is a hydraulic power plant which has, up to now, been 
used for driving the extensive mechanical equipment 


and goods trains, 465 tons in weight, are to be hauled by 


| electric locomotives, and the time of travelling from Brig 


to Iselle is, it is said, to be 20 minutes, and 80 minutes 
in the opposite direction. Goods trains are to take about 
40 minutes in traversing the tunnel in either direction. 
The work of installing the electrical equipment has 
just been recently begun. The trial runs are to take place 
in the months of April and May, while the electrical work 
of the tunnel, for regular passenger traffic, should, accord- 
ing to the terms of the contract, be started on the 1st of 
une. 








THE FRENCH MERCANTILE MARINE. 


AFTER a debate lasting three months the French 
Chamber of Deputies has adopted a Bill presented by the 
Government for the payment of premiums upon merchant 
ships. Attacked with irresistible logic, and defended in a 
half-hearted manner, the Bill yet secured a substantial 
majority, and the premiums were passed reluctantly, with 
a feeling that they were a necessary evil which could not 
be dispensed with in the present condition of the mer- 
cantile marine. For more than twenty years the 
different Governments have been trying to infuse life into 
the marine, not so much with the idea of enabling France 
to recover her position among maritime nations as of 
providing a reserve for the navy, in the way of men and 
auxiliary ships. Previous to 1870 the French marine had 
fairly well held its own, but from that date the shipping 


| declined to such an extent that, three years afterwards, 


an Extra-Parliamentary Commission was appointed to go 
into the matter, when it advocated an encouragement in 
the form of premiums to shipbuilders and owners. A Bill 
to this effect was passed in 1881. The builders received 
bounties equal to the amount of import duties on the 
material used in the construction of the ships, and the 
owners were paid according to the distance navigated with 
French built ships, while half of this amount was awarded 
in the case of vessels purchased abroad. The result of 
this arrangement was that the builders tried to make 
owners pay so much for their ships that the latter found 
it more to their interest to qualify for the half premium 








ELECTRIC LOCOMOTIVE FOR 
requiredin constructing thetunnel. After some alterations | 
and additions, these hydraulic power plants, which are 
complete and ready for operation, can be used to generate | 
the current required for the electric traction. Three-phase | 
current at 3300 volts and 15 periods will thus be generated 
at each of the central stations situated at Brig and Iselle 
respectively. As only the actual tunnel is at the outset 
to be operated by electricity, the current produced by the 
generators wil be supplied direct to the trolley-wire 
traversing the tunnel without any previous transformation 
or long-distance transmission. The conductor wire in the 
tunnel will be mounted on insulators carried on transverse 
suspenders fixed to hooks fitted into the walls on either 
side. The rails will serve as the return. The suspenders 
are to be arranged at intervals of about 25m. The rail 
joints are to be bonded on the Brown, Boveri and Co. 
system. In actual work the steam locomotives will be 
uncoupled when the train arrives either at Brig or Iselle, | 
and the electric locomotives substituted, and uncoupled as | 
soon as the train has got through the tunnel. Only the | 
tracks required for these operations will accordingly have 
to be electrically equipped in the first instance. This, 
however, will necessitate the equipment, at some points 
of the line, of as many as five tracks placed side by side. 
Tron poles are used throughout in the stations, the contact | 
wires being mounted on suspenders similar to those of the 
tunnel. At Iselle Station, where several tracks have to be 
spanned over without any intermediary supports, the 
chain suspension principle, used for the first time in 1900 
in connection with the Burgdorf-Thun railway, is to be 
adopted. 

The locomotives constructed by Brown, Boveri and Co. | 
are provided with three coupled axles actuated by two 
motors without any intermediary toothed wheels by means 
of coupling-rods. The motors have been designed for two 
speeds—34 and 68 kiloms. respectively. The pull of the 
locomotive is 6 tons, in the case of the lower speed, and | 
8} tons for the high speed. Its total weight is 62 tons, and 
the adhesive weight 42 tons. 

Gradients up to 10 per cent. are found on the line to be 
operated by electricity, only on short sections, while the 
northern slope, from Brig to the middle of the tunnel, has 
generally a constant gradient of 1 in 500, and the southern 
slope a constant gradient of 1 in 143 from Iselle to the | 








| rapidly falling. 
putting millions of pounds of the ratepayers’ money into 
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by purchasing vessels cheaply abroad, and very soon the 
French marine was in danger of being composed mainly 
of old ships picked up as bargains that were worthless as 
soon as they had made a few journeys, and paid for them- 
selves with profit out of the half premiums. The danger 
was so serious that an attempt was made to remedy these 
defects of the law, but it was not until 1893 that 
a new Bill was passed, which gave a monopoly to the 
shipbuilders. The premiums were reserved entirely for 
ships built in'France; not only so, but a direct encourage- 
ment was given to the construction of sailing ships by 
the offer of higher premiums than those granted for 
steamers, the idea being apparently to favour the small 
builders, who constituted by far the great majority in the 
shipbuilding industry. The encouragement was effective, 
for quite a number of shipyards were established with 
the sole object of building sailing ships for the sake of 
the premiums. As the French builders had a monopoly, 
they made owners pay high prices for the vessels, while 
those they could not sell were laid up for the two years 
during which the premium instalments were paid, 
and were then disposed of at any figure. The owners 
themselves sent their ships on long voyages with ballast, 
and received from the State a gratuity of so much a mile. 
They could not trouble about looking for freight; it did 
not pay them to do so. They were unable to afford to 
spend days in a port making up a cargo when they could 
be sailing the seas and piling up the mileage with a view 
to the premiums. Now and then a French sailing ship 
would take freight instead of ballast at a ruinously low 
figure, from San Francisco to Australia and from Aus- 
tralia to London; but as a rule the vessels were built 
and navigated for what soon became known as the “race 
for premiums.” As soon as the premiums were 
exhausted the ships were often sold abroad cheaply, 
because there was no longer any use for them in France. 
During the eight years following the law of 1898 there 


| were constructed 180,533 tons of sailing ships and 61,998 
| tons of steamers ; this, too, at a time when the propor- 


tion of sailing ships to steamers in all other countries was 
The net result of all this was that after 


the pockets of the shipbuilders and owners, the merchant 
marine in 1900 was, as regards the number of vessels 





and tonnage, in exactly the same position as it was in 
1875. After getting all the premium they could, the 
owners could not afford to keep vessels when there was 
no freight. 

This experience was sufficiently disheartening, and 

showed the hopelessness of endeavouring to develop a 
mercantile fleet by artificial means. The shipowners, 
however, laid the blame upon the law which placed them 
at the mercy of the builders, and with a view to giving 
them satisfaction another Bill was passed in 1902 
according a two-fifth navigation premium on vessels 
purchased abroad. At the same time the premium on 
steamers was raised to the same figure as that granted 
for sailing ships. The builders could no longer inflate 
their prices without driving owners to buy foreign vessels, 
and it was hoped that a really satisfactory arrangement 
had at length been arrived at. Within a couple of 
months of the promulgation of the law the entire amount 
voted for premiums had been covered by the inscriptions 
of builders and owners, and for some time the shipyards 
were again busy, and any number of foreign vessels were 
bought to engage in this palpitating “premium race.” 
Companies paid big dividends with the ratepayers’ 
money, and all the eee navigation concerns 
profited from the manna so liberally distributed by the 
Government. As soon as these credits were exhausted 
the maripe fell again upon evil days; the shipyards 
subsided into inactivity, and vessels were laid up because 
there was no freight to take the place of premiums. The 
last state was worse than the first, and the shipbuilders 
and owners renewed an agitation which has resulted in 
the passing of the 1906 Bill. 
- In the face of these repeated failures, and the obvious 
futility of premiums, even the Government was obliged 
to admit that legislation of this kind is like putting a new 
patch on an old coat. The marine is in a moribund 
condition, and new life must be infused into it until 
economic measures can be adopted whereby it will be 
placed on a basis of permanent prosperity. The marine 
is of too great importance to a maritime country like 
France, which has partly to defend herself with a power- 
ful navy, to be sacrificed in any way. The Government 
has proposed the system of premiums as a temporary 
expedient, and in this it is supported by the whole 
strength of the shipbuilding and shipowning interests, 
as well as by the different ports, and to what extent these 
temporary measures are regarded as likely to be of a 
permanent character -is shown by the fact that the 
Extra-Parliamentary Commission would not accept any 
proposal to limit the duration of the law, so that practi- 
cally the shipping interest may continue to ask for fresh 
grants as soon as the existing ones become exhausted, 
and the industry may live indefinitely on the public 
funds. This, at least, is the idea of those who find that 
“racing for premiums” is more profitable than legiti- 
mate trading; but in view of the opposition the Bill met 
with in the Chamber of Deputies it is quite possible that 
the public may in time become tired of heavily sub- 
sidising the whole mercantile fleet. No stronger con- 
demnation of the premium system has been put forward 
than that uttered by M. Joseph Caillaux, the former 
Minister of Finance, whose address was marked by a 
perceptible free trade bias. The whole history of pre- 
miums has shown that they stifle initiative, and there 
can be no hope for the mercantile marine unless more 
initiative is shown in seeking freight and competing 
with foreign steamship lines. .There is plenty of freight 
in France, much of which is, through want of initiative 
on the part of the navigation concerns, diverted to 
foreign channels, and if there were a proper assimilation 
of railway and steamship charges there would be little 
difficulty in keeping the traffic in French hands. 

The mercantile marine does not suffer from any serious 
economic disability. The shipowners’ charges are not 
higher, for example, than are those of shipowners in 
England. They can get the freight if they will take the 
trouble to look for it instead of allowing it to be carried 
off by enterprising German agents. The only drawback 
is the cost of construction, and in order to place the 
French builder on the same level as his foreign rival, M. 
Caillaux proposes the creation of “free shipyards,” that 
is to say, shipyards in which the material is allowed to be 
admitted duty free. All such proposals, however, are 
scouted by the shipping interest so long as there is a 
chance cf getting huge subsidies from the country, and 
the Chamber of Deputies has given satisfaction on this 
point by making grants of 66,549,000 f. to the builders 
and 17,884,000 f. to the owners. As a matter of fact, the 
total amount granted will probably be considerably more 
than 100,000,000 f. The bounties amount to 145f. a 
ton for steamers and 95 f. a ton for sailing ships, except 
in cases where these latter are built of wood, when the 
bounty is reduced to 40 f. for vessels of more than 150 
tons and to 80 f. for less than 150 tons. The bounties 
will not be paid on more than 50,000 tons a year, the idea 
being to prevent the rush following the promulgation of 
former Bills, when a year or two of exceptional activity 
was followed by along period of inaction. A premium 
of 27 f. 50 per 100 kilos. is also paid on the machinery 
installed on board. Seven tenths of the construction 
premium is allowed for vessels purchased abroad 
and employed in the French marine. The shipbuilding 
industry is thus assured of another period of relative 
activity, and the owners will continue to race for 
premiums by piling up the mileage on ballast, and thus 
matters will remain until it is time to agitate for a 
renewal of the bounties, unless in the meanwhile some- 
thing is done to make the merchant fleet serve some 
useful purpose. 








Tue French Minister for War has inspected a new auto- 
mobile mitrailleuse, designed by Commander Guye, six of which 
have been made at Puteaux for the Russian Government. The 
body is entirely armour-plated, all the vital parts being protected, 
and a central turret permits the machine gun to fire, in any direc- 
tion, fifty shots per minute, : 
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ANCIENT WATER SUPPLY OF ATHENS. 


Tr is not often that the information reaches us, upon 
excellent authority, that parts of the modern waterworks 
of a capital of a European State formed a portion of 
the supply, dating from the sixth century before the 
Christian era. That such, however, is the case is the 
result of the recent labours of the German Professor 
Dérpfeld, whe has pursued his archwological researches in 
‘Athens and the immediate neighbourhood with the object 
of unearthing the fountain of Pisistratus. While prose- 
cuting numerous excavations, and driving galleries in the 
vicinity of the Acropolis, he discovered a considerable num- 
ber of small water channels, conduits, and pipes, belonging 
unquestionably to the hydraulic branch of engineering. 
It happened that, more especially beneath the road lead- 
ing from the market-place in Athens, and serving as the 
route for the processions of the Panathenwa, he recog- 
nised a series of conduits, composed of a pair of pipes of 
pottery, placed one over the other. From the same point, 
the Agora, other similar pipes of a square section, covered 
with slabs of baked earth, radiated in the direction of the 
smaller streets. The antiquity of this system of canalisa- 
tion is beyond doubt, insomuch as the character of the 
works in connection with it,is as old as the Roman and 
Byzantine epochs. Much knowledge also was obtained 
respecting the supply of water to the inhabitants of the 
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capital from the many experimental cuttings and 
trenches. 

The field of investigation was situated between the 
Acropolis, the Areopagus, and the Pnyx. The first of 
these is an irregular oval, 1000ft. long, 500ft. broad, and at 
its summit 150ft. above the plain. Connected with the 
north-western angle of the Acropolis is the Areopagus, 
once the site of the famous Athenian Council. To the 
south-west is the Pnyx, or tribunal, where the people 
listened to the orations of Themistocles and Demos- 
thenes. The area of research had a mean altitude of 
280ft., and looked down upon the Agora from a vantage 
ground of nearly 70ft. It is in the form of a basin, and 
has an egress towards the river Eridanos, an affluent of 
the Kephisos, near which were discovered many examples 
of wells and cisterns. As the subsoil of the Attic plain 
is composed of a clayey schist, which rises near the hills 
of Hymettos—beloved of bees—it retains the waters 
which have percolated through the calcareous layers, and it 
was comparatively an easy matter to impound them at the 
hillsides and cause them to supply the city by simple 
gravitation. For this purpose was formed a complete 
system of galleries, driven to a depth of 40ft. below 
the surface of the ground, and running from the 
theatre of Herod to the‘Pnyx. Among these galleries‘are 
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ANCIENT WATER PIPES 


included those of Pisistratos, which start from three 
different points, some distance apart, upon the slope of 
Hymettos, and unite in a single channel about a mile and 
a-half from the city—plan, Fig. 1. Numerous pits, 
excavated during the construction of the waterworks, 
were subsequently utilised for the purposes of inspection, 
cleansing,.and repairs. It may be mentioned that before 
the time of Pisistratos, surnamed the Tyrant, more pre- 
tentious aqueducts than those of Athens had been built 
at Megara, Thebes, Pharsalia, Egina, and other towns of 
antiquity. 

The aqueduct of Pisistratos, after having passed the 
theatre of Bacchus, terminated at the Enneakrunos, a 
basin where nine conduits discharged their contents, con- 
tiguous to the fountain of Kallirhroe, situated at the 
Pnyx. This fountain included a couple of pools, one 
above ground, from which water could be drawn directly, 
and a second below acting as a reservoir, and also as an 
overflow, allowing its surplus water to pass through a 





pipe into the city for the use of the public. In the | 
aqueduct of Pisistratus the water was transported in | 
round pipes of pottery, Figs. 2,5, with joints carefully-| 
fitted. At a later date the Romans substituted rect- | 
angular-shape conduits in certain localities, and con- 
structed additional works in masonry for prolonging the 
original gallery—Fig. 6. 

If the aqueduct of Pisistratos should fail to be of any 
further service, that of Hadrian serves at the present time | 
for a supply to the Athenian inhabitants. It includes 
several branches, which have a joint union at Chalandri 
—Fig. 1—and finally end at a reservoir at the foot of 
Mount Lykabettos. In addition to the examples quoted, 
there existed in the past several smaller branches of 
canalisation, linking up sources of minor importance, and 
indicated summarily in the plan. Many more of these 
disjointed remnants are known to exist, but their exact 
location is lost, and besides, there is no particular object 
to be achieved by their disinterment. It must be 
admitted that the ancient Athenian system of water 
supply constituted a very important and remarkable 
undertaking for the age which witnessed its execution. 
It maintained the water pure, clear, and fresh, it was 
scarcely at all exposed to the attacks of a hostile force, 
and after more than twenty centuries, a portion of it is 
still available for the use of the inhabitants of the Grecian 
capital. : 

To come down to more modern times, it is well 
known that Athens suffers severely for the want of an | 
adequate water supply. Itis proposed to procure it from 
Peloponnesus, vid the Isthmus of Corinth, a total distance 
of a hundred miles, or from the plain of Eleusis—Fig. 1—by 
sinking wells, always an unsatisfactory source. In the 
present instance, the water so obtained would not be 
good, owing to the proximity of the sea. Search must be 
made at a greater distance on the confines of Beotia. In 
the meantime, it has been suggested that the galleries 
and aqueduct of Pisistratos might be restored, and the 
actual inconvenience ameliorated by utilising the old 
system to a further extent. 








RAILWAYS IN SIAM. 


THE valley of the river Menam, with its numerous 
aftiluents and minor branches, constitutes a vast alluvial 
plain, presenting to the eye of an engineer an extensive 
range, and tempting facilities for the laying out and con- 
struction of railways. On the other hand, the consistency 
of the soil is poor. It is frequently inundated, and the 
greater part of it is covered with paddy fields. It is, 
however, to the annual inundations of the Menam, and 
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the existing Mandalay and Pegu railway, and ultimately 
reach Calcutta from the former town, a distance as the 
crow flies of some 600 miles. There is a line from Dacca 
to Calcutta, and Dacca is but 400 miles from the old capi- 
tal of Burma. The Far Easi—the ancient India extra 
Gangem—would then possess an overland home route 
vid Singapore. 

The three Siamese lines just described have a total 
length of 290 miles. It may be perhaps alittle unfortunate 
that the termini are situated upon opposite sides of the 
river Menam, which, owing to its great width, and the . 
unfavourable character of the substratum, ofiers serious 
obstacles to the erection of a bridge. Hitherto, neither 


| the necessity for such a link, nor the utility of it,. has be- 


come apparent, and possibly never may. In addition 
to public Government railways, Siam possesses several 
similar proprietary undertakings. One of them, of the 


| metre gauge, built a couple of years ago, follows the 


down-stream course of the river from Bangkok to Paknam 
the revenue station, a distance of 13 miles. Another 
of the same length, and of a gauge of two feet, unites the 
climateric station Pra-Puttabat and Tarna, on the main 
northern line, while a third, 19 miles long, with a metre 
track, is in course of construction between the capital and 
Tachin, a port on the Gulf. It should be mentioned that 


| there is also an electric tramway in the city, worked by a 
| Danish company. 


The platforms constituting the stations are made up to 
the proper level, of earth obtained from side cuttings, 
which also answer the purpose of irrigation conduits for 
the neighbouring fields. AJ] the smaller bridges are built 
of wood, or of wood and iron, but there are larger structures 
of steel as well, one notably with a maximum span of 
297ft. Armoured concrete bridges are frequently employed. 
Many of the metallic bridges, it is stated by our contem- 
porary, Le Genie Civil, were sent from Germany in sections 
or panels, which could be readily put together by bolts, as 
it was found that Siamese riveters were not to be trusted. 
Upon the main lines the permanent way is composed 
of rails 27ft. long, weighing 50 Jb. to the yard, secured 
each to eleven timber sleepers, andin a few instances to 
those of iron. Timber exists in enormous quantities in 
the royal forests, but the quantity of material for ballast 
is in the inverse ratio, until the line mounts to the hilly 
regions. Formerly, for want of anything better, recourse 
was had to broken brick, which has often served the pur- 
pose in other countries than Siam, but now stone ballast 
has been substituted. It iz a common occurrence in the 
low lands, where vegetation is abnormally rapid and rank, 
for the tracks to be obscured and obstructed by high 
grass. If wanted it is cut down, if not itis burnt. The 
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SIAMESE RAILWAY SYSTEM 


the only other two large streams in Siam deserving the | 
name of river, the Meikong and Saluen, that is due the 
great fertility of the couutry. To the north of Bangkok, 
a large plateau exists, containing dense and valuable forests. 
The whole system of the Siamese railways naturally 
centralises in the capital, which is the sole really industrial 
town in the kingdom. One of the main lines starting from 
Bangkok—represented in the annexed map—was begun in 

1893, and opened three years after as far as Ayouthia. | 
Thence, it was subsequently extended to Korat in 1900. | 
The second line takes off the first at the junction station | 
of Ban-Pha-Ji, throws out a small branch at Tarna, and | 
stops at present at Lopbouri. An extension northward of 
this town is now being actively pushed forward over a 

distance of 187 miles. Both of these routes are the | 
property of the Government. A third leaves the capital, 

turns southward at Ban Pong, and terminates at 

Petchabouri, not far from the Gulf of Siam. This line 

opened in 1903, is of the metre gauge, and was built | 
with materials imported from Germany, and its general | 
direction tends towards the frontiers of British Burma, | 


| sleep on the ground floor. 


station buildings are of wood, roofed with tiles or cérrt- 
gated iron, projecting over the balconies and staircases, 
which are carried up outside along the walls. Upon 
hygienic grounds, the workpeople are forbidden to live or 
All the signal arrangements, 
including the semaphores, and mode of working them, are 
modelled upon the German pattern, but distance signals 
are very rarely employed. From the latest advices, it 
appears that the main lines, under German management, 
are showing evident signs of sound financial progress, due 
in great measure to the further development of European 
influence, still a good deal restricted at Bangkok. Timber, 
(especially teak), rice and cattle, constitute the bulk of the 
goods traffic, which finds its way by coasting steamers to 
Singapore and ports farther west. 








YORKSHIRE IRON. 


UnveER this title it is well understood that two brands 


and to a junction with the railway system of the Federated | of superlative excellence, Lowmoor and Bowling irons 
Malay States. In all probability the Indian Government | have always been included. Large quantities of iron are 
would make its own line from Province Wellesley in the | still made by the puddling process, a fact frequently 


States, through Lower Siam and Burma, to join up with | obscured by the preponderance of steel. 


But Yorkshire 
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iron we shall probably always have with us, because it 
possesses qualities to which no other metal in the world 
can lay claim. There is reason to believe that the value 
of the metal is being better understood, and that its use 
will extend. Thus at the last meeting of the Institution 
of Mechanical Engineers it was stated during the dis- 
cussion on Mr. Churchward’s paper, that Yorkshire iron 
was coming into use for fire-box stays with most 
satisfactory results. In a recent issue of the York- 
shire Post we find an interesting article from 
which we learn that the production of the best 
Yorkshire iron is increasing. Thus a local firm two 
or three years ago made twice as much steel as iron. 
Its output has been reversed, and it makes twice as much 
iron as steel. Those who have had experience with 
Bowling and Lowmoor iron will not be surprised. The 
men of the present generation are apt to forget that it is 
not so much the metallurgical excellence of steel as its 
low price that has relegated Yorkshire iron to compara- 
tive obscurity. A metal always trustworthy, com- 
paratively safe from corrosion, which will stand a stress 
of 25 to 26 tons with an elongation of 30 per cent. in 
4in., and a contraction of area of 45 per cent., will always 
find favour in the eyes of engineers. 


The great drawback to Yorkshire iron is that it is pro- | 
It is always | 
made from cold blast pig, in small heats, and puddled at | 


duced in small sizes and is very expensive. 


a high temperature. The balling is done as much as 
possible under a reducing flame. Three—or at the most 
four—balls only are got out of each heat, and more 
carbon is left in than is found in common fibrous iron. 
The blooms or billets are flat cakes, about 2in. thick, 
which are broken up under a breaking ball. These are 
assorted according to quality. Those showing a uniform 
crystalline texture are reserved for “ hard ” plates, while 
the more fibrous material is converted into plates, small 
bars, and wire billets. Very few changes have been made 
in the method of manufacture, the occasional use of 
the steam hammer instead of the old helve, being one of 
the most important. 

Hitherto no attempt has, we believe, been made to 
produce plates of any considerable size, as judged by 
modern eyes. 


any insuperable difficulty standing in the way. Nothing, 


of course, resembling the gigantic plates which can be | 


obtained by modern machinery cogging down and 
rolling 20 or 30-ton steel ingots, could be attempted. It is 
well to remember, however, that no large plates of any 
kind were made until some time after the Bessemer process 
had-become established. Mr. Ratcliffe, of the Consett Iron- 
works, was, we believe, the first to produce large wrought 


It does not appear, however, that there is | 


iron plates, which he did by doubling and trebling the 
balls from the puddling furnace, some thirty-five years ago. 
About the same time a patent was taken out by a Mr. 
Harris, a mill manager, tor doubling balls in a reducing 
flame, in a furnace through the sides of which worked 
two tups, on.the same principle as Ramsbottom’s duplex 
hammer. Nothing came of the Harris patent; but Mr. 
Ratcliffe made large quantities of excellent plates. In- 
stead of shingling single balls into puddled blooms, 
weighing, say, 130lb. each, he used a steam 5-ton 
shingling hammer, and, having first “patted” a 
couple of balls into consistency, he put one on 
top of the other and welded them together. To 
the doubled bloom he added a third, and in some 
cases a fourth; but the rolling mills at Consett 
were not able to handle anything much larger at that 
time. Previously anything like large plates were made 
by piling puddle bars in sufficient quantity; welding them 
under the steam hammer, and then rolling them to size. 
The Ratcliffe process was much cheaper and more expe- 
ditious. Whether the resulting plates were as good who 
shall say? Possibly it might be found worth while to try 
the doubling of Yorkshire blooms for experiment sake. 
If the quality did not suffer, then a considerable advan- 


tage would be gained, and for boilers of the highest class | 


Lowmoor or Bowling brands might again come into 
complete favour. 

It must, of course, be kept in mind that Yorkshire 
iron has always been a very expensive commodity. As 
much as 30 cwt. of coal per ton of pig are used in 
the puddling process alone, and it has not been found 
possible to use less and maintain the peculiarly high 
quality of the finished product. Indeed, the whole pro- 
cess of manufacture might be regarded as antiquated and 
out of date. But this is a very mistaken view. The 
admirable quality of Yorkshire iron has been attained 
only as the result of long experience, and that quality 
depends on conditions which neither the metallurgist or 
the chemist has succeeded in reproducing in any other 
way. It is quite well known that many characteristics 


of metals are for the time being, at any rate, inexplic- | 
| used, especially in steamships trading to India and places of hot 


lable. All that is certain is that results are secured in 
particular ways and in no other. As an example we may 
cite the production of the highest quality tin-bars by 


| fire of the most wasteful character. 


only method by which the desired end can be attained. 














The high price of Yorkshire iron must always stand 
in the way and restrict its use. But excellence of quality 
will suffice to secure purchasers who require compara- 
tively small quantities for special purposes. Bowling 
rivet iron, for example, is the best material of which it is 
possible to make a rivet. Again we have fire-box stays, 
as already mentioned. As an example of what Yorkshire 
iron can do, we may direct attention to a tug-boat of 
about 1500 horse-power, plying from Liverpool. This 
boat has two Jarge Scotch boilers with three furnaces in 
each. The boilers are twenty-six years old. They and 
their furnaces;have needed scarcely any repairs, and the 
iron tubes are as old as the boiler shells, and still in 
excellent condition. The engines are twin-screw com- 
pound, and the safety valve load 90lb. What steel 
boilers can supply a record like this? It would indeed 
be matter for regret if Yorkshire iron became a material 
of construction as scarce as ancient bronze. Of this, 
however, there is not much fear, so long as those who 
make and those who use Yorkshire iron fully under- 
stand each other, and maintain the reputation of a most 


| admirable metal. 








ScorTisH INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—- 


| At a meeting of this body held on the 20th February, in the 


Institution Rooms, Bath-street, Glasgow—Mr. James Gilchrist, 
president, in the chair—discussion took place on the ‘‘ Application 
of Calculating Charts to Slide Valve Design ” and the ‘Screw 
Propeller Controversy,” papers read at previous meetings by Mr. 
William J. Goudie and Mr. James Howden respectively. In both 
cases discussion was adjourned, and a paper was then read by Mr. 
W. A. Kerr on ‘‘ Notes on some Common Errors in the Use of 
Electric Motors for Machine Driving.” 

INSTITUTE OF MARINE ENGINEERS.—A meeting of the Institute 
of Marine Engineers was held at 58, Roinford-road, on Monday 
evening, when Mr. H. Leask read a paper on “Oils.” The author 


| referred to the different properties of various oils, including 
| specific gravity. : 
| the specific gravity bottle or for expedition and convenience by 


He explained how this was obtained either by 


the hydrometer. In closing his lecture, Mr. Leask named a few 
oils which it was advisable to use with certain types of machines. 
For large marine engines he stated that castor oil was frequently 


climate, but cooler and cleaner bearings were said to be obtained 


| from a mixture of a heavy mineral oil and aa age yr oil, 
aE . 2 | sp. gr. 925 to 935, viscosity 1000 to 1500, ith. land engines, 
“ bleeding ” the charge in the puddling furnace, and the | pa ; “ ‘ 
| subsequent heating of the billets in a species of refining | 
Far from regarding | i Pr oul AVISE ‘ded without 
the process of making Yorkshire iron as antiquated and | the steady and more copious application which it provided withow 
| inept, it should be looked upon as the survival of methods | oils on account of their extreme diversity of size and speed. 
| sanctioned by experience as not only the best, but the | 
| engine oils of moderate weight and y- 


according to size, pressure, and speed, the limits given for marine 
engines might be usually followed, but where circulating pumps 
and filters were adopted a thinner oil was advisable on account of 


ct to 
For 
way to the pale compound 


waste of lubricant. Dynamos covered a wide range in res 


locomotives the refined rape was givi 
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A NEW STEAM LORRY. 


Ir is not without interest to note that while some engi- 





between the framework at the rear, so that its weight is useful 
for adhesive purposes when the vehicle is running light. 
Perhaps the most striking features of the Gorton lorry, how- 


neering firms which have achieved a reputation for the | ever, lies in the boiler designed by Mr. H. A. Hoy, which is 


building of steam road vehicles are now devoting their 


energies largely to the adaptation of internal combustion | of boilers, while obviating their disadvantages. 
engines to the same end, there are other firms content to | 


‘‘take the field’’ on behalf of the steam engine. Messrs. 


| claimed to combine all the advantages of the two chief types 
As will be 
seen from the illustrations Figs. 1 and 3, although of the 


Beyer, Peacock and Co., Limited, of Gorton, whose fame as | 


builders of railway locomotives is world-wide, have, after 
severe tests, placed a steam lorry "on-the market which 
embraces in"its design several original features. Above”and 








Fig. 1—THE BOILER 


in Fig. 4 are given a general view, an elevation and plan of 
the wagon ; on page 216 the engine is shown in section ; in 
Figs. 1 and 3 are shown a general view and vertical section of 
the boiler; and Fig. 2 shows the front axle and steering 
gear. The vehicle is designed to carry a load of five tons, and 
has a platform area of 86 square feet, the main frame being 
constituted of 6in. by 3in. channel steel girders mounted on 
stout laminated springs. The footplate is riveted to the 
steel channel frame, and carries the boiler through a well in 
the centre, with a large fuel bunker right across behind the 
men’s seat, The water tank, of 200 gallons capacity, is slung 
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Fig. 2—STEERING GEAR 


vertical type, and thus economical of platform space, it 
resembles a locomotive type of boiler in that the fire-tubes 
are entirely submerged, although ‘slightly inclined to the 
horizontal. A locomotive type of smoke-box is fitted which 
can be quickly opened for cleaning or even for plugging a tube 
on the road. The fire-box possesses two advantages in combina- 
tion which are peculiar to this boiler, namely, that the whole of 


the fire-grate can be inspected through the firing hole situated on 
the top of the boiler by the stoker from his seat, thus ensuring 
a well-trimmed, even fire, while the whole of the tube ends in 
the fire-box can be seen through the fire hole, enabling any 
leak to be instantly discovered. The boiler possesses ample 
steam space, and the heating surface measures 95 square feet, 
made up of 77 square feet of tube surface and 18 square feet 
of fire-box, and the grate surface amounts to nearly 34square 
feet. 

The engine, of the enclosed simple type, with cylinders 


| 33in. diameter and 5in. stroke, will, with a boiler pressure 


| of 200 lb. per square inch, give 40 horse-power at 430 revolu- 
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Fig. 3—SECTION OF BOILERS 
tions of the crank shaft per minute. At this speed 


the wagon will travel five miles per hour. It is com- 
pletely independent of the lorry, and attached by only 
three bolts, so that it can not only be detached at a 
few minutes’ notice and replaced by another engine if need 
be, but the three-bolt attachment frees it from any risk of 
cross winding due to the movement of t frame of the 
vehicle. The valve motion is of the single excentric type, 
with constant lead and variable cut-off. The reversing shaft 
is above the cranks, and the valves are placed on top of the 
cylinders. Further, to save the engine and gear from undue 
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stress, the crank shaft is coupled up to the change-speed shaft | 
by a flexible loose-driving disc coupling ; and in the case of 
the long intermediate shaft on which is the jack-in-the-box | 
compensating gear, a cone having its base secured to the drum | 
of the box and its apex close to the left-hand bearing gives the | 
shaft exceptional stiffness. The driving sprocket wheels are | 
secured to either end of this shaft. Here again will be noted | 
another peculiarity of the Gerton lorry. These wheels are of 
the Guthrie’s ‘‘ automatic pitch ’’ type, the running of which 
it is claimed nearly approaches mechanical perfection, inasmuch 
as the pitch of chain and wheel keep in harmony during the 
whole of their working existence. This is achieved by a form of 
tooth that automatically enlarges the pitch line to suit any | 
stretch of chain. The chains are Brampton’s extra strong, | 
with 2in. pitch. The road wheels fitted to these lorries have 
cast steel elastic centres and wood-cushioned rims, giving | 


| 
| 


THE COAL INDUSTRY IN THE UNITED STATES. 


Tue report on the coal industry of America by Mr. 
Seymour Bell, the British Commercial Agent in the 
United States of America, covers the year 1904, but was 
received at our Foreign-office only on the 19th of January 
last. How far this delay is justified we do not know, but 
it affects the value of the report but little. The place 
and function of such documents are not to guide those 
who need help in their operations day by day, so much 
as to afford to them, and to others, a review of industries 
in which they are interested. Of such a fundamentally 
important industry as that of coal, in such an important 
sphere as the United States, a bird’s-eye view is, indeed, 





| directly. 


tains; and even on the Pacific Coast. The anthracite 
covers an area of only 500 square miles, but the bitu- 
minous occupies quite 336,000 square miles. The pro- 
duction of the six principal coalfields, during 1887-1904, 
is shown in the table below. 

The cost of winning coal may be judged from the 
figures of the Delaware, Lackawanna, and Western Co., 
which in 1904 spent 1°80 dols.; of the Delaware and 
Hudson Co., which spent 2°9 dols.; and the Lehigh Coal 
and Navigation Company, which spent 2:2 dols. Further 
comparisons of the cost of transporting, &c., are not 
possible, owing to the variations in the position of the 
companies at work. The Commercial Agent gives the 
price of coal per ton from 1900 to 1904 in all the States, 
and the variations are most instructive, but should be 
perused in the full report. The question of machines in 
use for coal-cutting will Frcs to our readers more 
In the fourteen years from 1891 to 1904 
we find that the number in use has risen from 545 to 7671, 
and the average production per machine has varied from 
10,177 in 1891 to 9159 in 1904, but reached as high as 
12,561 tons in 1899. No doubt the condition of the 
labour market, the number of days worked, has affected 
this output from the machines. A striking item in this 
report is the number of persons killed and wounded in 
the mines. Figures for the United States and Canada 
give the killed in 1895 at 1057; in 1904 this had reached 
1999, and the killed per thousand had risen from 2°67 to 
3°38. With regard to this subject, the following excerpts, 
from remarks by the Chief of the Department of Mines 
in Pennsylvania, should be read carefully :-— 

Accidents in and about the anthracite mines occur with alarming 
frequency. This is especially true of the accidents that result 
from falls of coal, slate, and roof, and from mine cars. Many 
lives are lost in the shafts by reason of deranged machinery, or 
through the carelessness of the engineers. . More acci- 
dents resulted from falls of coal, roof, and slate than from any 
other cause. At least one-half of the accidents could have been 
avoided if the victims themselves, their co-employés, and the men 
directly in charge of the mines had been more careful. . . . A 
penalty should be attached for any violation of the law on the 
part of the superintendent, foreman, timber boss, or miners. We 
shall never have the pleasure of recording a reduction in the 
number of accidents from ‘‘ falls” until there is a more systematic 
effort made of both employer and employé to keep the working 
places in a safer condition. 

Again, in reporting on the bituminous coal, the same 
authority says :— 

As a means of decreasing the number of accidents in the coal 
mines, a clause should be added to the present mine law, whereby 
persons guilty of causing the loss of life in mines by negligence or 
carelessness should be made to suffer the penalty of imprisonment, 
and the imprisonment, in some cases of Hagrant carelessness, should 
be for a term of years. Accidents in the bituminous region have 
greatly increased of recent years, a condition partly due to 
the greater introduction of machinery in the mining of coal, and 
the lack of intelligence among the workmen. . . . It was 
thought probable that by increasing the number of inspectors the 
conditions of safety at the mines could be improved to such an 
extent that more favourable results would be obtained. The 


records, however, do not bear out this supposition, as the accidents 


have been constantly increasing. 
Commercially, of course, the feature of the coal trade 


| in the United States is the smallness of the export—only 
| about 8,500,000 tons altogether. The report includes a 
| notice in some detail of the coalfield in each coal-producing 
| State, and it will be found of considerable interest to peruse 


Swain Sc 


Fig. 4—STEAM LORRY 


resiliency and strength. The front wheels are 2ft. 9in. in 
d‘amete, with Tin. tires and the driving wheels 3ft. 3in. by 
Yin. wide. We hope to be able shortly to publish the results 
of some tests with these wheels. 

The steering gear is the invention of Mr. Hoy, and is 
designed so thit all stresses, both from steering and road 
shocks, are taken by the axle itself, and not transmitted, as is 
usual, through the springs to the frame and the steering- 
wheel. It will be observed on turning to our illustration, 
Fig. 2, that the controlling end of the steering-rod runs 
into the long sleeve boss of a bevel-wheel which is screwed to 
receive it, and this bevel-wheel is carried in a_ bracket 
fastened direct to the H section axle itself. The fellow wheel 
to this has a vertical axis and a long telescopic clutch connec- 
tion, so as to admit of a free sliding action, thus preventing 
the transmission of the effects of rough roads and deflection 
of springs to the hand of the driver. The bearing springs of 
this axle do little else than carry the load. They are relieved 
of the thrust of driving by a stiff horizontal radius rod 
fastened to the axle and centred on the main frame. 

The driver has a convenient seat within easy reach of all 
the controlling handles of the vehicle, namely, steering and 
brake wheels in front; the reversing, change-speed, and 
emergency handles at his right; and the regulator, blower, 
injector, water-lifter, water-gauge, pressure-gauge, and stoke- 
hold at his left. All these handies, which are within easy 
reach of the left hand of the driver, are equally accessible to 
the right hand of his assistant or stoker, as well as pump 
and ashpan door control. There are two Klinger water- 
gauges, and a double lock-up safety valve, which blows its 
waste steam into the chimney. There is a powerful hand- 
brake of the tramcar type with wheel below, and concentric 
with the steering-wheel. The boiler is fed by either injector 
or plunger-pump. Most of the bearingsare of the ring lubri- | 
cating type, requiring very little attention. 

The whole construction of the vehicle suggests the work of 
a locomotive engineer, and gives the impression of unusual | 
strength combined with rigidity. 








New Rerarrinc Works For CiypE Trust. — The Clyde 
Trustees have begun to lay out the site for their new works for 
repairing their dredging and other plant, required through their 
having sold the old works to William Beardmore and Co., Dalmuir, 
of whose large premises they will now form a part. The new site 
forms the eastern bank of the Pudzeoch inlet at Renfrew, and the 
works will thus have river frontage to the Clyde and to the inlet 
spoken of, where already the Renfrew builders have a 40-ton jib 
crane for fitting-out purposes. The Trustees intend to remove a 
large slice of ground in line of the Pudzeoch—as they have already 
done along the C¥de—and thus greatly increase the water area 
and suitability of the inlet as a tidal basin for outfit purposes. The 
land area is to have a river frontage of 550ft., and will occupy 
8 acres. The works will be equipped with the most economical 
machinery and sources of power for the work to be carried on. 





something of real value. We can commend Mr. Bell's | 
long review of sixty-one pages, closely packed with well- | 


presented facts, to the study of traders, professional men, | 
statesmen, and others, who would gain a good view of | 
the coal industry in the United-States. Here, of course, | 
we cannot do more than direct the attention of our | 
readers to some of its salient points. | 

In 1904 the United States produced 314,562,882 tons of | 
coal valued at 444,816,288 dols.; in 1903 the production | 
reached 319,068,229, valued at 503,724,381 dols. The | 
average price per ton in 1903 was 1°58 dol. (6s. 7d.) ascom- ! 


Millions, d., of Tone. 





Appalachian. . | Western. 


Per cent. | , : anak 
Quantity. of | Quantity. of | Quantity. 


| these details in the report itself. In addition, some will be 


glad to know of the sources from which the report was 


| compiled. They were Mr.E. W. Parker's report on “ The 


| 
| 


Per Per 


cent. +. | cent. Retry en 
a Quantity. of Quantity. of 


| Production of Coal in the United States in 1904,” pub- 


lished by the United States Geological Sutvey; Mr. Jas. 
E. Roderick’s report on “Coal in Pennsylvania”; Mr. 
Jas. W. Paul’s report on “ Coal Mines in West Virginia” ; 
Mr. David Ross's report to the Illinois Board of Labour 
Statistics on “Coal in Illinois”; Mr. Geo. Harrison's 
report on “The Mines of Ohio”; and Mr. E. Saward’s 
report on * The Coal Trade in 1904.” 








Tue INSTITUTION OF CivIL ENGINEERS: STUDENTS’ MEETING. 
—A meeting of students of the Institution of Civil Engineers was 





| 
Northern. Rocky Mountains. | Pacific Coast. 


Per Per 
cont. | Quantity. o—_ 


total. total. total. total. total. | total. 





1887 49,900 3-11 | 12,927 
31,569 16-60 | 
33,438 
41,190 
46,545 


16-50 | 9,082 
1900 127,051 
1901 134,376 
1902 154,709 
1903 165,714 
1904 163,405 


| 


18,506 
20,689 


pared with 1°41 dol. (5s. 104d.) in 1904. The production, | 


therefore, was 4,500,000 tons less in 1904 than in the | 
previous year. It is interesting to compare these figures | 
with those for the same years in Great Britain. Our | 
production of coal in 1904 was 232,428,272 tons, and in 
1903, 230,334,469 tons; and our prices were 7s. 8d. for | 
1903, and 7s. 24d. for 1904. In 1903 every man employed | 
in coal mining produced 280 tons in Great Britain, and | 
every man in the United Sta‘ies produced 563 tons. These | 
are figures to remember in the worlds market for coal, and 
in the competition with the productsof our manufacturers. | 

The coal measures in the United States are divisible | 


15,669 8-: 
17,558 8- 


46,227 BE 8-3 


| Atcherley, J. D. W. Ball, 


11-49 63 -08 3,255 4-15 | 762 


758 | - 11,962 6-30 | 2415 

12,580 6-20 | 2499 
861 | 14,419 6-21 | 2530 
1221 | 4 15,161 6-01 | 3026 
1198 | - 14,588 | 5-85 | 2972 





held at the Institution on Friday evening, February 23rd, Mr. T. 
Frame Thomson, M. Inst, C.E., in the chair, when a paper on 
‘The Graphical Determination of the Deflection of Beams” was 
read by Mr. C. H. Sumner, Stud. Inst. C.E. The reading of the 
aper was followed by a discussion, in which Messrs. L. W. 
é E. S. Andrews, and R. J. Francis, 
Studs. Inst. C.E., took part. 

Motor Car RELIABiLity TrIAL.—The Western Section of the 


Scottish Automobile Club is about to promote a reliability trial for 
touring cars to take place on 13th, 14th, 15th, and 16th June next. 


| The vehicles entered wil! be classified as follows:—(a) Petrol 
| vehicles, the selling price of the chassis of which does not exceed 


£200 ; (1) petrol vehicles, the selling price of the chassis of which 
exceeds £200 but does not exceed £350; (c) petrol vehicles, the 


roughly into the bituminous and the anthracite, and they | selling price of the chassis of which exceeds £350 but does not 


are scattered over the States and Territories, the latter in 

Pennsylvania, Colorado‘and New Mexico; the former in | 
the triassic, found in Virginia and North Carolina; in the 
Appalachian, found in the Eastern States, from the 
“ Keystone” State to Georgia and Alabama; in the 
Northern, Central, Western States; in the Rocky Moun- 


exceed £500 ; (d) petrol vehicles, the selling price of the chassis cf 
which exceeds £500 but does not exceed £650 ; (e) petrol vehicles, 


| the selling price of the chassis of which exceeds £650 ; (f) steam 


cars. An important variation between the conditions of this and 
the former trial is that an absolute non-stop performance is nct 
now essential to eligibility for a medal award. The secretary is 
Mr. Robert J. Smith. F.8.S., 59, St. Vincent-street, Glasgow. 
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THE GOVERNMENT AND FORESHORE 
PROTECTION. 

of Commons on Tuesday night the President 
of the Board of Trade, Mr. Lloyd George, announced the 
inte tion of the Government to appoint a Royal Commission 
ae ire into the matter of coast defence and other kindred 
Oe ‘such as waste lands, and probably afforestation. 
The Government announcement followed on an amendment 
to the Address calling attention to the serious encroachment 
of the sea on the coast moved by Mr. A. S. Wilson, the 

smber for the Holderness division of Yorkshire. The 
deci jon to appoint a Commission is one which will be 
paseo Jeomed, and will no doubt result in the collec- 
ss of information useful to those interested in 
. No matter what the — of ocr 
+ missioners may be as regards the question of nationa 
Ce ndinae ae protection works, it is to be hoped that the 
terms of reference will permit the Commissioners inquiring 
: as Crown and manorial rights over foreshore, 
and the removal of beach 


In the House 


subjects, 


generally we 
tion of a ma f 
foreshore protection 


intosuch matters as Crown é 
Board of Trade jurisdiction, 


mate rial. eral Rw Se ani eae a oie 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ESTIMATION OF COSTS. 


Sin.—I have been pleased to see the letters of “R. J.N. Se 
and Mr. Little dealing with the ‘* Estimation of Costs. Both 
r yntlemen are evidently deeply interested in what is after all the 
ihe ('étve of engineering—science though it may be the money 
end of the question, If all consulting and practising engineers did 
but understand that finance is the prime mover and first instigator 
of all their schemes, great and small, and that as it has the first 
word so will it inevitably have the last one, they might perhaps 
devote a little more of their valuable time towards saving the 
pennies, and incidentally the tempers of both their clients and their 
manufecturers. It is really a very ate question whether the 
modern trend towards more theoretical learning is not stifling true 
engineering ; theory is looked upon as the true “‘ science, and 
theoretical considerations now dominate nearly everything. The 
fact that six coats of paints are theoretically more perfect than 
three coats causes many men to forget that the latter number cost 
about half as much only, and in actual wear and tear will most 
probably last just as long. — ; 

“RJ. N. W.” has not interpreted my paper in the way that I 
do. He avers that I have lightly cast aspersions on the average 
estimator and thrown on to him blame which should rightly be 
apportioned to the designing engineer. The paper in question 
treated solely of estimating, and my experience is that there is 
great room for improvement in this without in the least blaming 
the designer and engineer of the work. Without entering into 
discussion as to the merits and demerits of engines, which though 
much lighter yet seem todo the work as well—and, personally, I 
think the firm which has the courage to make a less expensive 
design, which in practice equals the performance of a more expen- 
sive one, merits the job which it has cut to secure—differences in 
estimates for which there are complete drawings and specifications 

such as a steel bridge or warehouse—and also accurate quan- 
tities, are almost, if not quite, as great as for the work cited by 
your correspondents. I have done a large amount of estimating 
for important firms, and work which I have priced, when even the 
position of every rivet has been predetermined and been before 
the estimator, has varied over 50 per cent. between the highest 
and lowest tenders. Itis easy to say that ‘‘if scantlings were 
properly specitied all competitors would be more truly 
on the same basis,” but when there are hundreds of such jobs let 
every year when every such condition is fulfilled, the remarks lose 
their force. ‘‘R.J.N. W.” is perfectly right in what he says, 
only he is apparently writing from purely his own standpoint, and 
bearing in his mind only a class of work which is notoriously under- 
described and vague to estimators. 

Mr. Little’s letter is very honest ; he sums up the art of esti- 

mating in the few words: ‘** Know your work and your man.” No 
matter how precise a specification, there are few clauses through 
which the proverbial coach and four cannot be driven, both by 
contractor and engineer, when it suits them. Hence the vital 
importance of “knowing your man.” My paper specially deals 
with “knowing your work,” and though my conclusions may not 
find universal favour, they are put forward as opinions based on 
experience, in the hope that, even though they may be totally 
wrong, yet their expression may serve to draw attention toa 
department which is daily getting more befogged with infallible 
systems and indexes. We want, first, the men who ‘ know their 
work,” and the system they then choose to work upon is a very 
secondary consideration. We want engineers first and clerks after, 
and not rice versd, as now so generally obtains. 
_ I cannot let the paragraph in “ R. J. N. W.’s” letter—ie pump- 
ing engine of the highest class—pass unchallenged. He says the 
contract went to the lowest offer, ‘‘regardless of the fact that 
nothing better than a colliery plant had ever been built by the 
successful tenderers.” If f . N. W.” knew the firms who 
build colliery pumping plant a little better than he does, he would 
not make such remarks, Modern colliery equipment demands the 
best obtainable engineering skill, and there are pumping plants at 
many of these despised collieries of a size undreamed of by borough 
engineers and waterworks engineers, and second to none in point of 
magnitude and duty. 

Derby, February 27th. 


R. J 


A. W. FARNSWORTH. 





WATCH-KEEPING IN THE NAVY. 
_ 3in,—“ Sorites” must excuse me from going through his colossal 
list of “ things that might be better.” I quite agree that many of 
them are all that, but I believe on the system of asking for the 
Atlantic piecemeal and important things first. What on earth, for 
Instance, is the object. of demanding “suitable cabins” for the 
Senior ranks of artificers?- There are any number of gun-room 
officers, junior engineers, and midshipmen in that galley. The 
demand may be reasonable, but whence is the space to come for it ! 


The “tiffies” are a fine set of men, extremely useful in very 
my ways, and frequently they have proved far superior to the 
eyh 


am-trained engineer officer. The new scheme recognises that 
act. In future the ‘tiffy” will do much that commissioned 
officers now do. Their pay and prospects are good. The main 
grievance to-day is, after all, only that they are going to have to 
do work for which they were originally raised, and « purely class 
grievance against stokers. ‘‘Sorites” may not see it, but he is 
urging a class difference. Elsewhere in his letter there is much, 
direct or indirect, about the executive officer being treated as the 
= Superior of the engineer officer. This he regards as unde- 
sirable ; but he calls all Jove’s thunders down because the higher 
“ocial status of the * tiffy” to the stoker has been overlooked or 
disregarded. 
FFs acre of course, is more frank still. His letter is not con- 
which with naval efficiency, but with the social disabilities to 
«ch an artificer is exposed by finding it possible for the mere 
man from the plough ”—the stoker—to become his social equal. 
k A sum and substance of his article is that the stoker must be 
&pt a “helot,” unless anything he gains is but a crumb from the 
artificers’ table 


me is pleased to assume that I ‘“ know very little about the 
y- That may or may not be, but I do chance to know some- 


thing about stokers. The pay of a leading stoker is just a penny a 
day more now than it was forty years ago, and stokers do not get 
the twopence a day re-engagement which all corresponding ratings 
do get. Stokers are quite as fine a body of men as the artificers, 
and to fill the Press with wailings because after heaven knows how 
much service a promoted stoker may find himself overa newly-fledged 
artificer-seems to me silly. A newly-fledged midshipman finds 
himself under a warrant officer in rank, but he does not write 
letters to the newspapers to say that his father spent ever so much 
more money than the warrant officer’s father, call the ~warrant 
officer a son of the plough, &c. &e. 

I am quite ready to continue this correspondence upon an 
definite line having to do with naval efficiency. What we all 
want in the service is the highest possible efficiency, to which 
everything else must bend, and things should be considered on 
these lines and these lines only. PROGRESS, 

February 27th. 





LONDON, BRIGHTON, AND SOUTH COAST RAILWAY TRAIN 
LOADS. 

Sir,—I observe that Mr. Rous-Marten, in his article published 
in the current issue of THE ENGINEER, refers to the loading of the 
8.45 up morning express as seldom exceeding 300 tons. I would, 
however, venture to point out that the regular normal weight of 
this train from Brighton, since 1902, has always exceeded the limit 
indicated. For two trips during the working week 350 tons, and 
on the remaining occasions 330 tons, are respectively the actual 
weights of the trains, behind engine tender. Apart from this 
particular instance, in applying such a general observation to 
** business” trains, | am somewhat surprised that your contributor 
should apparently overlook the 7.30 and 11.5 a.m. respectively 
ez Brighton. I would further note that numerous additional 
cases could be cited if the comment be extended to comprise all 
trains commonly Joading above the definite 300-ton limit. 

] fail also to follow your contributor’s reasoning “‘ that the loads 
are exaggerated in appearance through the mode adopted of reckon- 
ing coaches.” I presume this remark implies a comparison between 
northern and southern methods, but surely itis equally logical to 
affirm that the typical northern train is diminished in appearance 
from identical causes, It is to be deplored that a definite uni- 
versal rule cannot be adopted by all British companies, for I 
believe that even north of the Thames varying methods prevail of 
defining the nominal coach. Thus, in comparing Midland with 
North-Western trains, the former is, I assume, also exaggerated 
in consequence of the mode adopted in reckoning coaches. 

I do not agree with Mr. Rous-Marten that the London, Brighton, 
and South Coast Railway transgresses more than any dther com- 
pany in including the weight of engine and tender in the official 
statement of aggregate loading. MontacvE F. Lone. 

West Norwood, 8.E., February 26th. 





LOCOMOTIVE SMOKE-BOXES. 


Sir,—Notwithstanding all Mr. Gilbert T. Clayton has written 
on this subject, we are really quite in the dark as to the form he 
considers a smoke-box should take in actual practice. He was 
careful to inform us in his first letter that the diagram which 
accompanied it was not put forward to be copied ; he now charac- 
terises my design, in spite of not being worse than other people’s, 
as unnatural, lopsided, and wholly unprincipled. 

Such knowledge as I have of the principles upon which smoke- 
boxes should be designed led me to arrange one which | thought 
most suitable, under certain conditions, which cannot be altered. 
To my mind it is a very small test to examine what would happen 
if the boiler were swung round ona pivot. One reason for con- 
sidering this method of investigation of little value is that all 
depends upon the point selected for a pivot. I do not like Mr. 
Clayton’s choice. I should prefer the intersection of two lines, 
namely, that along which the centre of gravity of the gases travels 
when in the tubes, and that which it follows when going up the 
chimney, /.¢., the centre line of the latter. The path of the 
centre of gravity of the gases may be represented by a curved 
wire issuing from the middle tube of the nest, and going up the 
centre of the chimney, assuming the blast pipe removed for the 
moment. If this be gently straightened, the nearest approach to 
a pivot round which the horizontal part turns would be the point 
I have indicated, which seems a more reasonable one than that 
which I will call the centre of intensity of the draught. It so happens 
that in his smoke-box these two points appear to about coincide. 
It is, however, better to have the greatest draught somewhat 
further on in the final path of the steam ; in other words, higher 
up, as more gradual curves are likely to be produced. 

Guildford, February 24th. C. F. DENDY MARSHALL. 





LARGE LOCOMOTIVE BOILERS. 

Sir,—The interpretation you have given in your current issue to 
some of my remarks before the Institution of Mechanical Engi- 
neers on the 16th on the above subject is somewhat misleading, 
and I shall be obliged if you will kindly correct the same in your 
next issue. j 

I did not state that ‘“‘the boiler plates were made of the best 
Low Moor iron,” &c., but : ‘‘ As a result of investigation, I decided 
to line the barrels with copper plates, best Low Moor iron, and 
lead,’ the context conveying the idea that a number of boiler 
barrels were lined with copper plates, others with best Low Moor 
iron, and others with lead. 

My remark about leaky tubes, in reference to steel and copper 
tube plates, was confined absolutely to the particular class of boiler 
Iwas then discussing—viz., twenty-one boilers, with corrugated 
fire-boxes, nineteen having steel tube plates and two copper tube 

lates. 
Mr. Churchward’s audience thoroughly appreciated and realised 
my exact meaning when discussing the design of a locomotive, 
including such accessories as compounding, superheating, &c. 
They will remember that I was speaking for the moment, as I 
stated, ‘‘from a very narrow point of view—that of the works 
manager,” whose maintenance costs were going up, and that I was 
‘‘now absolutely certain something had to be done in regard to the 
locomotive,” immediately following on with my remarks about 
superheating. 


Horwich, February 28th. Gro. HvGHEs. 





THE ORGANISATION OF AN ENGINEERING WORKS. 
Sir,—Referring to Mr. Price’s further comments on my article, 
which appeared in your issue of February 23rd. that gentleman 
will doubtless admit that carriage, wastage, and handling must be 
charged to each job in some form or another, otherwise the prime 
cost will be incorrect. With regard to carriage, this item would 
naturally be included in.the total cost of each delivery, and 
nowhere is it stated, either in my article or subsequent letter, that 
the 5 per cent. was intended to cover this charge. 

Taking Mr. Price’s further objections in order :— 

(1) ‘‘ Fluctuations in the price of material ;” this conting2nc¥: 
must be met, whether 5 per cent. be added or not. + 
(2) ‘* Work of handling varies, and the addition of a percentage 
involves double work.” Each article could no doubt be charged 
out at a price exactly to cover the handling in every case, but 
surely extra work would be entailed by such a method ; then, why 
should the addition of a small, easily computed percentage involve 
double work? Material is received in large quantities, say cwts., 
and the price will be calculated. per 1b. for issuing ;- this work must 
be done in any case, and it is difficult to see howthe addition of 1s. 
in the £. on the cost of each delivery can double the work. 

(3) ‘‘ The stores ledger will not balance, and therefore may be 
cooked.” My contention, as already put forward, is that the 
accounts would not balance with or without the additional percent- 








age ; if however an approximate check be required, the totals of 


*lrpro¥ved themselves competent. 


material will give it, although the money issues columns may show 
a small profit. 

Cases requiring special treatment will arise with any system, 
and where a large amount of scrap metal of a valuable nature has 
to be removed in the manufacture’ of certain articles, arrange- 
ments must be made to credit the order or job number with the 
scrap material, but no général rule could be enforced to do this 
in all cases. 

With Mr. Price’s last paragraph I heartily agree. 

Ipswich, February 27th. W. O. Horsnalct. 





NEWCOMEN ENGINES. 


Str,—Some few months since you were able to throw some 
additional light on the early Newcomen engines as the result of 
your investigations at the British Museum. I am pleased to be 
able to contribute one or two small items to the store. 

In your article you referred to the engine at Griff, in Warwick- 
shire, and also to a certain Henry Beighton, who had modified the 
valve mechanism of the Newcomen engine. 

I have had in my possession for some years an ancient inch-scale 
‘‘Mapp of Warwickshire,” by ‘‘Henry Beighton, Fellow of the 
Royal Society.” It appears from the following extract from the 
“Dictionary of; National Biography” that the engineer and the 
surveyor are one and the same :—-‘‘Henry Beighton was probably 
born at Chilvers Coton, Warwickshire, and resided at the hamlet 
of Griff in the same parish. In survey work he had few equals in 
elegance, accuracy, and a About 1720 he issued proposals 
for publishing a map of Warwickshire on two sheets of large paper, 
but did not meet with sufficient encouragement. But the map was 
ultimately published. by subscription about 1750 with the several 
emendations left by the author, who had died in 1743. _The map 
is now of rare occurrence.” 

“In 1718 he erected a steam engine with an improved valve at 
Newcastle-on-Tyne. He became a Fellow of the Royal Society in 
1720.” 


The ‘‘Fire Engin’ at Griff is duly marked on the map, as are 
also two others in the same coal district. These are indicated a 
few miles to the south-east of Griff, near Longford, and are 
dignitied with final e’s. I have not discovered any others on the 
map, so probably these were the only ones in the county at the 
time. I shall be pleased to show the map to any of your readers 
who may wish to see it. DovucLas LEECHMAN. 

1, Crown Office-row, Temple, 

February 28th. 


FIRE AT CHARLTON. 


Sir,—We regret to have to inform you that a fire took place at 
our cable factory this morning, doing serious damage to a portion 
of our cable shops. 

We, however, expect to re-start all the damaged shops very soon, 
and, as a fact, the whole of the cable works is again in operation 
with the exception of the tarry yarn and armouring departments ; 
meantime we are making arrangements to execute all orders with- 
out delay. 

The remainder of our cable works, electric power and telegraph 
works, are in no way damaged, and work is going on as usual. 

February 28th. Per pro JOHNSON AND PHILLIPS, Limited, 

G. J. SHEPHARD, Secretary. 








THE Motor Car InpUstrY.—For the first time in the history 
of the motor car movement, British manufacturers have produced 
in one month cars to a greater value than were imported from 
abroad. During January last the home products amounted in 
value—according to figures obtained by Mr. 8. F. Edge from the 
leading builders—to £468,000, while the value of the foreizn 
imports in the same period was £317,000. It should be 
stated that the value given “above does not include the products of 
the smaller builders. At a dinner given by Mr. Edge at the Grand 
Hotel, London, last Saturday night, attention was drawn to the 
success of the six-cylinder Napier car, which was first introduced in 
1903. The principle of six units is now being taken up by thirty- 
four manufacturers, of whom thirteen are British, eight French, 
ten American, two Belgian, and one German. It augurs well for 
the English car when makers are willing to give with their vehicles 
a three years’ guarantee. This is about to be done in 1907, we 
understand, in the case of Napier cars, while the makers will also 
penalise themselves to the amount of £20 per week for late delivery. 
Needless to say, foreign builders will not bind themselves regarding 
the date of delivery. It is estimated that at least £5,000,000 
worth of British cars will be turned out this year. 

New CLYDE TURBINE STEAMERS.—The firm of William Denny 
and Brothers, Dunbarton, which launched on the 14th curt. the 
turbine steamer Rewa, 455ft. in length, 56ft. beam, and 32ft. Qin. 
deep, for the British India Steam Navigation Company, have 
built for this well-known shipping concern no fewer than ninety- 
five vessels. The Rewa is the fifth for the company having her 
propulsive machinery of the turbine type, and all the five have 
been built consecutively within the past two and a-half years, 
which in itself forms good testimony to the “triumph of the 
turbine.” In this latest vessel there will be three independent 
steam turbines of the Parsons type, which, together with the 
boilers, are being constructed by Denny and Co., Dumbarton 
Engine Works. The turbine steamer being built for the Caledonian 
Steam Packet Company by the Dumbarton firm is to te launched 
on Thursday, March 8th, and is to be named Marchioness of 
Graham. The dimensions are :—Length, 250ft.; breadth, 30ft.; 
depth, 104ft.; and the speed to be attained, over 20 knots. 
The new vessel will ply between Ardrossan and Arran, and it is 
intended to maintain a ninety minutes’ service between Glasgow 
and Whiting Bay. The turbines are of the most up-to-date 
description, advantage having been taken by Denny and Co. of 
their increasing experience to introduce the latest improvements 
in this type of machinery. This is the first steamer of the turbine 
order to be built for the Caledonian Railway Company.» A pioneer 
turbine steamer is also being built for the Glasgow and South- 
Western Railway Company. This vessel is nearing completion in 
the yard of John Brown and Co., Limited, Clydebank. Both will 
be on their stations early in June. 

TECHNICAL CLASSES AT EASTNEY BARRACKS.—For some time 
past the authorities at the Royal Marine Artillery Barracks, 
Easfney, have been conducting technical classes for non-commis- 
sioned officers and-men, with a view-to fit them for civil employ- 
ment when their time in the service has expired. It has been 
found, however, that there is considerable difficulty in getting 
employment for these men in ordinary occupations, such as brick- 
laying, plumbing, &c.. However; in automobile work and electric 
wiring the men have proved themselves ready pupils, and con- 
siderable success has attended the classes which have been held. 
The Automobile Club very kindly sent down a deputation to 
Eastney to examine the men who had received this class of instruc- 
tion. The examiners were Professor C. V. Boys, F.R.S., Mr. W. 
Worby Beaumont, M. Inst. C.E.; and Mr. R. E. Phillips, M.1.M.E. 
After “the examination certificates were issued-to the men who 
: The class:in elgétric- wiring was 
conducted by one of Messrs. W. O. Rooper and Co.’s assistants 
and the attendance has been uniformly satisfactory. Application 
has been made to the Council of the Institution of Electrical Engi- 
neers asking them to send down an examiner or examiners to hold 
an examination of the men who have gone through the electric 
wiring classes, and to issue certificates ak posryron to such as are 
found competent. It is much to be hoped that the Institution will 
see its way to grant this request, and thus further the objects 
that the authorities have in view. It may be noted that the 
Marine Artillerymen are trained during their service to handle 
machinery with precision and care, and are consequently peculiarly 
suitable for employment in the above-mentioned branches of 








engineering. 
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Fig. 1—HEAVY VERTICAL ROLLS 





Fig. 3—BOILER SHELL DRILLING 


ELECTRIC DRIVING IN SHIPYARDS. 
Some interesting examples of the employment of the 
electric drive in the shipyard are afforded by the installations at 
the works of the North-Eastern Marine Engineering Company, 
Limited, South Dock, Sunderland, and of the Sunderland 
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Fig. 5—-PUNCHING AND SHEARING MACHINE 


Shipbuilding Company, Limited. The former company has 
been established at South Dock for over thirty years, and 
until recently the works have been driven by steam and gas 
engines. The electric power is derived from the mains of the 
Sunderland Corporation, and it is transformed down in a local 
sub-station equipped with four 80-kilowatt transformers. 


MACHINE 


The | 


CIRCULAR PLANING MACHINE 











line current is 50-period, three-phase, at 5000 volts, and 
supply is given to the works on the same system at 240 volts. 
The power and lighting circuits are controlled from the sub- 
station by a switchboard having five-feeder panels and two 
meter panels. 

There are two sides to the works—the boiler and the 
engine shops; and the machines in tne latter, generally 





Fig. 4—FITTING SHOP GALLERY 


ments are effected by the same motor. Reversal of direction 

and the operation of the machine generally are effected by 

the controller shown in the centre of the illustration. The 

smaller rolls on the right-hand side are used for plate- 

ightening purposes, and are suitable for plates up to 4in. 
These are driven by a 20 horse-power motor. ~ 

The circular planing machine, made by Campbells and 











Fig. 6—PLATE STRAIGHTENING ROLLS 


speaking, are driven from shafting. In the boiler shop, on | Hunter, of Leeds, and shown in Fig. 2, is driven by a 20 


the other hand, several of the machines are so heavy that 
individual motor drive has been resorted to in their case. An 
example of this is shown in Fig. 1, which illustrates a large 
set of vertical rolls driven by a 50 horse-power FB. type slip- 
ring Westinghouse three-phase motor. These rolls deal 
with boiler-shell plates up to 1fin. thick, and all the move- 


| 


horse-power C.B. type squirrel cage motor, through shafting 
and cone pulleys. This machine is capable of planing the 
edges of boiler ends up to a diameter of 18ft., and is also used 
for cutting holes up to 4ft. in diameter in the plates, and 
planing their edges. All the movements are controlled by 
the one motor, shown fixed on one of the stanchions, There 
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a double-ended planing machine, 20ft. and 10ft., 
ven by a 40 horse-power motor through line shaft- 
drilling machines are used in the boiler shop, two 
driven through shafting and the third direct, by two 15 horse- 

yy motors. These machines drill 1gin. holes in the boiler 
is = to a depth of 44in., and also tap the holes for the 
roe 8 vithe drills, which are of Nobleand Lund'’s make, run 
f 150 revolutions per minute, with a feed of 14in. 

minute. One of these is shown in Fig. 3. 

(An interesting feature of the boiler side of the works is the 
hydraulic accumulator, which is operated by a three-throw 
Hugh Smith pump, driven by belting off a 75 horse-power 
motor - the accumulator works automatically-throwing the 
belt off the motor—which is always kept running—on to a 
loose pulley by an arrangement of forks when it is at the top 
of its travel, and vice versd when it descends. The pressure 
is 1500 lb. per square inch, and the accumulator supplies the 
ines, two flanging machines—one of these being of 
60 tons capacity—a boiler-shell riveting machine, and other 
hydraulic gear. Additional electrically-driven plant is 
installed in the boiler shop as follows :-—A gear-driven winch 
used for drawing plates, boiler ends, &c., out of the furnaces, 
operated by a motor; a punching and shearing machine, 
driven by a 15 horse-power motor, and capable of punching 
and shearing 1fin. plates; a line of shafting operating 
drills, blowers, &c., in the blacksmiths shop, and driven 
from a 40 horse-power motor; a pneumatic hammer by 
B. and §. Massey, and a set of blowers, driven respec- 
tively by 10 horse-power and 20 horse-power motors. The 
engine side of the works is divided up into several shops, all 
of which are electrically driven by separate motors. 

Fig. 4 illustrates part of the fitting shop gallery and brass 
finishing shop, and shows the 15 horse-power C.B. type 
motor, which is used for driving the several small lathes, 
drills, &c. On the right is shown the switch panel for starting 
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Fig 7 BENDING AND PUNCHING MACHII.E 


and controlling the ;motor. The small machine shop"con- 
tains the usual lathes, shaping, milling, and planing machines, 
which are driven from a line of shafting. Originally one 
40 horse-power motor was installed for this work, but for 
economical reasons the shafting has now been split up into 
two sections, each of which is run from a 30 horse-power 
motor with auto-starter panel control. In No. 1 erecting 
shop there is a 10 horse-power shafting motor driving a 
planing machine, boring, and small tools ; and in the shafting 
shop a 20 horse-power motor is employed for the drilling and 
slotting machines, and the band saws. The second erecting 
shop contains a 30 horse-power motor driving planing, facing, 
boring, and drilling machines. The plant in the copper shop 
consists of a blower, pneumatic hammer, and drills, all of 
which are driven from a line of shafting by a 15 horse-power | 
motor with Westinghouse auto-starter control. The pattern 
and heavy shafting shops employ a 20 horse-power and a 
30 horse-power motor respectively; and the blacksmiths’ 
shop on the engine side is equipped with a 20 horse-power 
and a 15 horse-power motor, the former driving pneumatic 
hammers, &c., and the latter a ‘‘ Sirocco’’ fan for the fires. | 
A pugmill is driven by a 15 horse-power motor, and two | 
cupolas are supplied with draught by a blower direct-driven | 
by a 30 horse-power motor. 
The electrical installation of the Sunderland Shipbuilding | 
Company, although smaller, is equally interesting. The | 
works of this company are situated on the South Dock, 
Sunderland, which being a tidal dock enables them to | 
make a feature of ship repairs. They are equipped for | 
building any class of steamers up to 9000 tons. The entire 
works are electrically driven, with the exception of the 
joiners’ shop, which is at present driven by a gas engine. 
This, however, will shortly be replaced. by an electric motor, 
completing the installation. The whole of the machinery is 
controlled primarily by a three-panel switchboard, fixed in 
the local sub-station of the Sunderland Corporation, whence | 
the feeders radiate to the different parts of the works. | 
Current derived from the mains of the Sunderland Corpora- | 
tion is charged for on the sliding scale. Up to the present | 
the company is unable, so we understand, to make a full com- | 
parison of the respective cost of electric and steam power, but | 
it has been fully demonstrated that considerably less atten- 
tion is required. ; 
_ A 30 horse-power Westinghouse motor is installed in the 
fitting shop; and, besides driving the main shafting in this 
shop, 1s geared also to part of the machine shed shafting. | 
The remaining portion of this latter is driven by another | 
30 horse-power motor of similar type, planing machines, | 
small drills, punching machines, and a_ blower being 
operated from the second section. Fig. 5 shows two of 
several punching and shearing machines, made by J. Bennie | 
and Sons, of Glasgow, each driven by a 10 horse-power type 
B. motor. 





| a drilling machine. 


| every satisfaction. 


| which not long ago was extended to build ships up to 520ft. 


| at Portsmouth from Barrow. 


These machines are capable of punching a | 


THE ENGINEER 








1fin. hole through a 1}in. plate at the rate of 30 a minute, 


and, though heavy in starting, are so constructed that when 
punching the total power used is 6 horse-power. All these 
are belt-driven and in the open, as shown. 

In order to supply the pneumatic hammers in the black- 
smiths’ shop, the pneumatic riveters in the yard and, later 
on, compressed-air caulking tools, two Alley and MacLellan 
air compressors are used, each capable of dealing with 300 
cubic feet of air per minute, and of delivering the same at a 
pressure of 100 lb. per square inch. They are driven by two 
75 horse-power motors, working at 560revolutions per minute, 
which are geared to belts to large fly-wheels. Fig. 8 
illustrates a three-throw hy‘raulic pump by the Leeds 
Hydraulic and Engineering Coui; any, which is driven by a 
50 horse-power motor, and used in connection with an 
accumulator to a pressure of 10001b. It is controlled electro- | 
automatically through the agency of pins on the accumulator, 
which, as the latter moves, actuate small snap switches con- 
trolling a small. auxiliary motor. This latter starts and 
stops the pump by aid of a liquid starter, shown in the left of 
the illustration. The whole is said to make a reliable | 
arrangement, and one which is found to be preferable to 
older and less trustworthy methods. 

A beam bending and punching machine, made by A. and 
W. Smith and Co., Limited, of Glasgow, and driven by a 
15 horse-power type C.B. motor, is shown in Fig. 7. This 
machine is belt-driven by Balata belts, which have been 
found very successful for open-air work. It is capable of 
punching a hole 1}in. by 1gin. 

A set of large plate-straightening rolls by H. Smith and 
Co., of Glasgow, are driven by a 40 horse-power type C.B. | 
motor, running at 470 revolutions per minute. A double | 
belt drive—one crossed —is used, so that the rolls may be run | 
in either direction without reversing the running of the motor 
which controls all the movements. Plates up to 14in. thick- 


ness are dealt with. A set of plate-straightening rolls, made 
by James Bennie and Sons, are shown in Fig. 6. As will be 
seen, they are driven in a similar manner by a 30 horse-power 
C. B. type motor running at the same speed. In addition, 
there is a countersinking machine with two countersinks, 
which is belt-driven from an extended shaft coupled to a 
10 horse-power motor. Either tool can be used alone, and 
fast and loose pulleys are employed for its control. For 
boring out the stern parts of boats on the waysa small 3 horse- 
power type C.B. induction motor is used in conjunction with 


In both the above installations the motors are, with a few 
exceptions, all of the Westinghouse squirrel-cage and slip- 
ring types; and we understand that the motors themselves 
and the manner in which they have been installed have given 
Mr. Wilson S. Carr, consulting engineer, 
had much to do with the installations. 





DOCKYARD NOTES. 


THE slip from which the Dreadnought was launched, and 








long, is now being again enlarged up to no less than 700ft. 
The wildest speculations are consequently in circulation as to 
what the next production in warships will be, but probably 
700ft. is merely a piece of foresight for a few years hence. 
Nevertheless, now that battleships have reached the same | 
length as ‘‘ mighty cruisers,’”’ cruisers are likely to grow 
longer also. The new idea of nothing but big guns that will 
hurt an enemy necessitates increased beam, and that, in 
turn, demands a corresponding change in length to prevent 
new departures from being ‘‘tubby.”’ * 





Tue United States petrol-driven torpedo is now an official 
weapon. Its speed is 36 knots—a mean, we understand, over 
at least 2000 yards. 

Tue fitting of fire control stations goes on apace, and a 
great many ships are now so supplied. The Britannia has 
them doubled on the foremast, thus making her look more 
like a French ship than any other in our Navy. 





Supmarines B 3 and B 4 are shortly expected to arrive 








Tur Dreadnought, which wentintodock last week, has been | 
undocked again to have the remainder of her boilers hoisted | 


in. She will then be docked again to have her armour put | 
on. Practically the whole of her armour has been delivered, | 
| 


and is stacked all alongside the dock. Most of it hails from 


| the miners’ representatives of the twonorthern counties. 


the Armstrong Openshaw works. Overtime is still being 


worked on the ship. 





Iv appears that the new 19,000-ton Japanese battleship is 
to be called Satsuma, instead of one of the cruisers being so 
named, The Satsuma will be launched at Yokosuka next 
October. The cruiser Kurama is due for launching in August. 
In March the new cruiser [koma will be laid down. Two 
despatch vessels, Magazi, of 2300 tons, and Yodo, of 2500, are 
in hand. 





THE armoured cruiser Lancaster is to be recommissioned 
for a further term of service in the Mediterranean, 





FurTHER discharges are expected at Devonport and Ports- 
mouth dockyards. The alleged reason is that Chatham and 
Pembroke being more or less ‘‘ shut down,’’ established men 
from them will be transferred to the other two yards, dis- 
placing non-established men, 








MINERS’ WAGES. 


THE miners of the country are still pressing for a reduc- 
tion in their working hours, and the democratic character of 
the new House of Commons certainly gives them a better 
chance of success than they have had for several years past, 
Whether, however, their ideals with regard to hours of labour 
will be realised in the present new Parliament remains to be 
seen. The Miners’ Federation of Great Britain will intro- 





| duce this session three Bills relating to the mining industry. 


All the three Bills will be introduced by private members, 





Fig. 8—-MOTOR-DRIVEN PUMPS 


though it is hoped®by the Federation that if a favoura- 
able position is obtained, and the second reading of 
any of the Bills be carried by a substantial majority, the 
Government will give facilities for the further progress of the 
measure. A fresh department is noticeable in the fact that 
the Mines Eight Hours’ Bill will be re-introduced in its new 
form, which is drafted on the same lines as the French 
Miners’ Bill relating to an eight-hours day. This provides 
for a gradual reduction of the working hours over a period 
of five years, when the eight-hours day from bank to bank 
will come into operation. The miners seek to achieve a 
double purpose by the altered form in which the Bill has now 
been draughted. It is hoped that the probationary period of 
five years will conciliate some of the former opponents of the 
measure. The second object is of much greater importance, 
and is intended to give time to the trade to adapt itself to the 
changed conditions of an eight-hour day. It is admitted— 
and well it may be—that eight hours from bank to bank 
would seriously handicap some of the older workings, and 
opportunity ought certainly to be given to the owners to 
adapt their method of working to the proposed new economic 
conditions. The Eight Hours Bill will again be opposed bv 
It is 
unikely that they will take any direct action against the Bill on 
the second reading, but itis probable that they will reserve their 
opposition until the Committee stage, when a local option 
clause will be moved as an amendment. This graduation of 
the change, if such a change is to come, is certainly a wise 
suggestion, and the men will, it appears to us, be much more 
likely to attain their object by a gradual and conciliatory 
policy of this sort than by forcing an eight-hours day upon 
the coalowners all at once. The second miners’ Bill also 
relates to the question of eight hours, and seeks to limit the 
workmg time of young persons under eighteen years of 
age in mines to eight hours from bank to bank, This 
Bill is directly aimed at the ‘system of working adopted 
in Northumberland and Durham, where one’ set of 
tram-men are said to serve two shifts of coal hewers; 
the result of this system, it is alleged, being that 
the boys work longer hours than the men. This Bill 
will also be opposed by the northern miners’ representatives, 
who object to legislative proposals which would entirely 
change the system of working in Northumberland and 
Durham. The third Bill seeks to amend the Coal Mines 
Regulation Act by imposing more stringent regulations in 
order to secure the safer working of the mines. All the 
miners’ organisations are in agreement as to the necessity of 
this Bill, and will, it is understood, cordially support it in 
Parliament. Probably this third Bill, out of the three, stands 
the best chance of developing into practical legislation, and 
in the long run safe working is quite as much to the interests 
of colliery proprietors as it is to those of the miners 
themselves, 
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RAILWAY MATTERS. 


Tue Metropolitan Railway Commission of the Paris 
Prefecture of Police has authorised the construction of some new 
carriages with ‘‘ onyx erystal” partitions and seats, that transmit 
light freely, and are incombustible, while the electric conductors 
are insulated with india-rubber. 


A TELEGRAM from Naples states that Vesuvius is still 
active. The lava has reached three places on the Vesuvian Railway 
line, covering about 100 yards of the line at each point. The lava 
threatens the line at a fourth point, as well as the station of the 
funicular railway, which is no longer working. 


Tue Board of Trade have récently confirmed the 
Ryhope, Seaham, Murton, and South Hetton Light Railways 
Order, 1906, authorising the construction of light railways in the 
urban district of Seaham Harbour and in the rural districts of 
Easington and of Sunderland, in the county of Durham. 


THREE new Pullman buffet and parlour cars have 
recently been built at the Brighton Railway shops. They are 
generally of the same dimensions and design as some of the later 
cars now running, being 63ft. Shin. long, 8ft. 10fin. wide, and 
12ft. 10$in. high, each having a seating accommodation for thirty- 
two passengers—20 in the saloon and 12 in the smoking compart- 
ment. 


THE report of the Railway Commissioners of New 
South Wales on the railways and tramways of New South Wales 
for the quarter ended December 31st last shows that the length of 
railways had increased from 32803? miles in 1904 to 33704 miles. 
The revenue had increased from £1,021,039 to £1,179,752, and the 
expenditure from £610,960 to £629,317. The length of tramways 
shows no increase. 


Tue United States Inter-State Commerce Commission 
has issued Accident Bulletin No. 17, giving the record of railroad 
accidents in the United States during the three months ending 
September 30th, 1905. The number of persons killed in tra‘n 
accidents was 272, and of injured 3455. The total number of 
casualties from train accidents and other causes was 17,439—1053 
killed and 16,386 injured. 

THE completion of the Circum-Vesuvian Railway in 
the course of last year has added greatly to the convenience of the 
public. The new section runs from Naples to Pompeii, and there 
joins the older part of the line which makes the tour of the 
mountain by way of Ottajano, a town situated on the opposite side 
of the voleano from Naples. The line, which was formerly a light 
narrow gauge line, has now been electrified, and connects with 
Cook’s Vesuvius Railway. 


Tse Traascontinental railroads at Chicago have made 
an agreement that will eliminate competition for coming mail 
contracts west of Chicago to the Pacific Coast. The running 
times of the California, Limited, of the Santa Fe, the Los Angeles, 
Limited, of the North-Western, the Union Pacific, and the San 
Pedro roads, and the Golden State, Limited, of the Rock Island, 
and the Southern Pacific will be increased from 67} hours between 
Chicago and Los Angeles to 69} hours. 


Ir is announced that, in response to the resolution in 
the United States House of Representatives calling for information 
on the combination of the Pennsylvania group of railroads, Presi- 
dent Roosevelt has asked the Inter-State Commerce Commission 
for a report on the —_— Pennsylvania group combination viola- 
tion of the Anti-Trust Law. The Pennsylvania controls the Balti- 
more and Ohio and the Chesapeake and Ohio. The Norfolk and 
Western is controlled jointly with the Vanderbilt interests. 


Tue Paisley District Tramways Company is about to 
proceed with the construction of a line from the Potterhill district 
of Paisley to the town of Barrhead, parliamentary sanction for 
which was obtained a considerable time ago. Powers have only 
been obtained to carry the line as far as the Joint Railway station, 
but in the event of the town council giving their consent, the 
line will be carried to Main-street, in the centre of the town. 
This question is presently under the consideration of the town 
council, 


AccorDING to a communication received at the Com- 
mercial Intelligence Branch of the Board of Trade from their 
correspondent at Durban, the railway connecting Bethlehem and 
Kroonstad, in the Orange River Colony, will be completed before 
the end of May, and it is expected that the line which is being 
constructed between Bethlehem and Modderpoort will be open for 
traffic in December. These lines complete the connection between 
the port of Durban and some of the richest districts in the Orange 
River Colony. 

THE new service of electric trams, running from 
Aldwych to the Angel at Islington, was opened on Saturday. The 
line lies in a shallow subway from Aldwych to the junction of 
Theobald’s-road and Southampton-row. There is a station at 
Holborn. It is intended to seek parliamentary powers to continue 
the subway under the Strand and Wellington-street to Waterloo 
Bridge, and from there to form along the Embankment and over 
Blackfriars and Westminster Bridges connection with the southern 
tramways. The cost of the present subway and line has been 
£279,000. 

Tue electric tramway or light railway which has been 
under construction between Llandudno and Colwyn Bay for several 
years is likely to be completed and opened for traffic during the 
summer of the present year. Messrs. Bruce, Peebles and Co. are 
negotiating with the Llandudno Corporation respecting the ques- 
tion of Sunday running on the line, and if this matter can be 
settled satisfactorily, the firm named will carry out the remaining 
work requisite before the line can be opened for passenger traffic. 
Local opposition and difficulties in obtaining the whole of the land 
required have delayed the completion of this line far beyond the 
limits expected when the scheme was first formulated, and the 
necessary parliamentary powers were obtained. 


NOTWITHSTANDING that the smoke difficulty in the 
Arlberg Tunnel has been overcome—to such an extent that in the 
direction Landeck to Bludenz the air is now smokeless and quite 
fresh—yet the Austrian State has decided to replace steam traction 
—actually by 2-8 type locomotives—with water-power and 
electrical transmission. Water-power is very abundant in the 
magnificent valley at the eastern end of the tunnel, and, from the 
pipe lines visible there, it appears to be largely utilised. The 
power-station for the new form of traction is to be built on the 
Inn River, near Landeck Station, at the foot of the incline, where, 
at present, the goods locomotives are coupled to the ascending 
trains. The head of wateris70m., the flume being 5-7 kiloms. in 
length, and has a capacity of 13-8 cubic metres. 


Tue Lancashire and Yorkshire Railway Company and 
the Liverpool Overhead Railway Company inaugurated the new 
electric single-car express service between the Dingle, Liverpool, 
and Southport last week. ‘The new car is the first of a number now 
being built by the Lancashire and Yorkshire Railway Company for 
service on the joint lines. It accommodates twenty first-class and 
fifty third-class passengers. The new car is heated and lighted by 
electricity. The service at present consists of five runs in each 
direction per day, and the journey from end to end' occupies about 
forty-five mimutes. When the remaining cars are completed, the 
service will be increased, and two cars will be run in place of one, 
if the public shows its appreciation by making good use of this new 
connecting link between the south end of Liverpool and the 
stations on the Formby side of the Lancashire and Yorkshire Rail- 
way Company’s Southport line, 





NOTES AND MEMORANDA. 


AccorDING to an American technical pares: liquid air 
can be purchased at one of the United States Universities at the 
rate of 8s, per gallon, 


Art the busiest time of the day 642 omnibuses pass by 
the Bank of England in one hour. There are 3471 horse-drawn 
omnibuses in London at the present time, and about 300 motor 
omnibuses. 


DurinG last year motor cars to the value of £49,296 
were imported into Victoria. _It is stated that the local manufac- 
ture of cars is proceeding apace, and that it will ultimately provide 
an immense amount of work, 


Owrne to the encroachment of the sea, England is 
bezoming gradually less, to the extent, it is said, of 1800 acres 
per year. Since 1867 the area of England has diminished from 
32,590,397 acres to 32,549,019 acres. 

A RETURN issued by the Home-office shows that the 
output of coal from the mines in the United Kingdom under the 
Coal Mines Regulations Act, which was 232,411,784 tons in 1904, was 
236,111,150 tons in 1905, showing an increase of 3,699,366 tons. 
The number of persons employed at the mines was 858,373, an 
increase of 10,820. 

An 1800 horse-power gas engine operating a 1000 kw. 
generator will form a part of the power plant of a plate-glass 
making company at Pittsburg. This engine is of the four-cycle, 
double-acting type. It isa horizontal, four-cylinder, twin-tandem 
engine, with a 42in. stroke and a speed of 107 revolutions per 
minute. The unit is designed to use producer gas made from 
Illinois bituminous coal. 


Tue plans approved for the new American battleships 
North Carolina and Michigan show that each ship will have a main 
battery of eight 12in. guns mounted in pairs in four turrets, two 
forward and two aft, and there will be an additional pair of turrets 
amidships, one turret overtopping the other. These battleships 
will carry no secondary battery except eighteen 3in. guns in order 
to repel torpedo attacks. 


TWENTY-FIVE firms in the United Kingdom engaged in 
the shipbuilding industry have taken out licences for erecting 
turbine engines under the Parsons patents. The limits of greater 
efficiency of the turbine as compared with ordinary reciprocating 
engines for marine prepulsion are for engines of 1600 horse-power 
and 15 knots. Below either of these limits the reciprocating engine 
is the more efficient and economical. 


Ir is calculated that the omnibuses of Greater London 
carry as many passengers as all the local railways put together, 
and the tramways 50 per cent. more. The omnibuses of London 
carry in one year the whole population of the United Kingdom 
seven times over. The total number of passengers on London’s 
tramways, railways, and omnibuses in one year is equal to three- 
quarters of the population of the world. 


TELEPHOTOGRAPHIC experiments were made last year 
between Paris and Rouen, under the auspices of the Under-secre- 
tary for Posts and Telegraphs, with, it was said, encouraging 
results ; anc now it is reported from Munich that Professor Korn 
has demonstrated to the Electrotechnic Association the possibility 
of transmitting by telegraph photographs and drawings of a 
certain size in from ten to twenty minutes. 


Wits the object of reaching the North Pole, Mr. 
Wellman has ordered of M. Godard, Paris, an elliptical steering 
balloon of 16 m. = 524 minor‘and 48 m. = 1574 major axis, giving 
a capacity_of 6300 c.m. = 222,494 cubic feet, and an ascertained 
power of 0-7 ton. The tissue is to be the sameas the Lebaudy, but 
of three thicknesses instead of two, for greater strength and imper- 
meability ; and two helices are to be driven separately by a 50 and 
a 25 horse-power motor, the latter being in reserve. 


Wirtuin a circle of ten miles diameter and centre at 
Charing Cross the map shows a population of 4,880,460 persons, of 
twenty miles diameter 6,349,958 persons, of thirty miles diameter 
6,696,284 persons, and of forty miles diameter 7,003,924 persons, 
There is thus within twenty miles radius of Charing Cross a popu- 
lation equal to one-sixth of the total population of the British Isles, 
and one-fourth of the total population of England and Wales, 
almost as many persons as in Scotland and Ireland together. 


AN alloy of thorium and aluminium formed the subject 
of a communication to the Paris Academy of Sciences by M. 0. 
Hénigschmid. This alloy, the composition of which corresponds 
to the formula ThA1s, can be obtained in the form of long hexagonal 
prismatic needles possessing the colour and metallic lustre of 
aluminium, by the reduction of thorium oxide by aluminium in the 
electric furnace. It can also be obtained by the interaction of 
aluminium and the double fluoride of aluminium and thorium at a 
high temperature. 


DerryiTE plans have been made for constructing a 
steel tower 700ft. high at Coney Island. The proposed tower will 
be 300ft. in diameter and contain a pedestal roof garden, to be 
placed 150ft. above the ground, including a restaurant, theatre and 
roller skating rink ; an aérial hippodrome, 250ft. above the ground ; 
a moving café and hall, 300ft. up; a palm garden at 400ft., an 
observatory platform at 500ft., and still higher a branch of the 
Weather Bureau, including the largest revolving searchlight in the 
world. It is estimated that more than 7000 tons of steel will be 
used in the structure, which is to be fireproof, and the cost of 
which is placed at £194,700. 

AccorpinG to the Western Electrician, Mr. Charles P. 
Steinmetz has patented an automatic rheostat, which embodies in 
its construction the use of a material which has high initial 
resistance, but becomes more and more conductive as the tempera- 
ture is increased, the resistance finally becoming so small as to 
enable the material to pass the full current to the motor with a 
practically negligible ohmic drop through the resistance. The 
self-reducing resistance is simply a stick of magnetite or other 
suitable material mounted in series with the armature of the 
motor. The length of time required to reach this point depends 
upon the size of the stick and the voltage to which it is subjected. 


Tue electric arc in vacuum forms the subject of an 
article in a physical journal by Mr. C. D. Child. Experiments 
were made with electrodes of various kinds, at pressures from 
200 min. to 0-02 mm., both ‘air and hydrogen being used. The 
following are a few of the conclusions drawn:—With copper and 
iron no are can be maintained at pressures less than 1 mm. unless 
the oxide is present on the kathode. With graphite as kathode 
the phenomenon is independent of the nature of the anode. Em- 
ploying an electromotive force of 100 volts and a graphite anode 
the are cannot be maintained at pressures below 1 mm. when the 
kathode is a metal of high melting point, but it could with a metal 
of low melting point. 


Tue effect of hot riveting on rivet steel was recently 
discussed by M. C. Frémont in Comptes Rendus. The author 
tested samples of various kinds of rivet steels—first, without treat- 
ment ; secondly, after heating to the usual riveting temperature, 
and cooling without undergoing any work; and, thirdly, after 
being formed into a rivet, riveted whilst hot under a pressure of 
25 tons, and allowed to cool under the tension due to contraction, 
&c. The results of the tests—tensile and impact—show that in 
each case the material has been decidedly improved in quality by 
cooling under tension. As the brittleness is not increased, it does 
not seem possible to account for the increase of tensile strength as 
an effect of the rapid cooling. 





MISCELLANEA. 


Kine Victor EmManvukt has offered a prize of £400 at 
the Milan Exhibjtion for the maker of the best motor omnibus, 


Tue Secretary of State for War has ordered a number 
of motor bicycles for military purposes. They are to have single. 
cylinder petrol engines of 4 horse-power. 


A SIX-STOREY spinning mill, to contain 80,000 spindles, 
is to be built at Walkden in seven months. If the feat is aceon). 
plished, it will be one of the quickest-built cotton mills in th. 
world, 


Tue Water Committee of the Liverpool City Counc] 
are proposing to spend £100,000 for acquiring lands required foy 
the protection of the reservoirs, works, and waters at the Riviny. 
ton Waterworks. 


AT a coast erosion conference at Bridlington it was 
stated that it had cost the town £100,000 to protect one mile of 
coast, and at the present time the annual repayment in respect of 
sea defence loans was £2864, or equal to a 9d. rate. 


A Reuter telegram from New York, dated February 
22nd, states that plans have been filed with the building superin- 
tendent for the erection of a forty-storey building, 594ft. in height, 
to contain office suites, in connection with the Singer building i: 
Lower Broadway. This would be the highest office building in the 
world, 


AccorpinG to the Nachrichten fiir Handel, Berlin, 
Karl and Emanuel Tauber, of Czernowitz, Bukowina, invite esti. 
mates for three benzine motor omnibuses to hold eighteen t. 
twenty persons in two compartments, with roof suitable for carry- 
ing baggage. The route to be traversed has in parts a gradient of 
lin 10. 


A COMBINED examination for Entrance Scholarships 
and Exhibitions tenable at University College, King’s College, and 
the East London College, will be held in London by the London 
Inter-collegiate Scholarships Board on Tuesday, 15th May, and 
following days. Two Engineering Entrance Exhibitions, value £25 
each for one year, are included. 


THE tug Sandon, which was sunk in the channel of the 
Mersey while towing the Elder-Dempster liner Sobo on January 
20th, was raised on February Ist and beached at Tranmere. The 
tug is to be surveyed for repairs in her present position. Messrs. 
John Gibney and Sons carried out the salvage operations. Eight 
of the crew lost their lives in this disaster. F 


Tue Diario do Governo of 14th of January contains a 
notice inviting tenders, which will be opened on 21st May, at the 
Directorate-General of Public Works, Lisbon, for the construction 
and working of a metallic bridge over the river Aveiro, between 
Torreira and Bestida. A deposit of about £1125 is required to 
qualify any tender. Local representation is needful in practice. 


Ir is understood that the contemplated alterations in 
Portsmouth dockyard include the lengthening of the building slip 
to 700ft., which will necessitate the removal of the armour-plate 
shop, which stands at its head, and also, if the money is available, 
the construction of two new docks, each to be 700ft. in length, and 
or igs the widening of the existing locks which lead into No. 5 

in. 


Important development work is now being carried out 
in connection with the coalfield lying under the river Dee. A 
new company has taken over the Englefield Collieries, which have 
been closed for some years, and is constructing new works at the 
pit head. The pit is to be deepened to the lower seams of coal, 
and a new shaft is to be sunk at a point nearer the shores of the 
estuary. 


Tue Electricity Committee of the Birkenhead Corpora- 
tion, in view of the increasing demand for electrical energy within 
the borough, have forinulated a scheme for extending the Bentinck- 
street works at a cost of £12,000. The contemplated additions to 
the plant at this station include two water-tube boilers, a 350-kilo- 
watt steam dynamo set, and the necessary condensing plant, 
pumps, &e, The proposals will be considered by the corporation 
»efore the contracts for the extensions are drawn up. 


For some time past the Marine Committee of the 
Mersey Docks and Harbour Board have been considering schemes 
for improving the buoyage of the Queen’s and Crosby channels of 
the Mersey, more particularly as regards lighting, and at the 
last meeting of the Board the Committee proposed certain changes 
ata total estimated cost of £1790. The chairman of the Com- 
mittee said they intended to have a considerably larger number 
of lighted gas buoys, which would cost about £352 10s. per year, 
besides the capital cost. 


Names for the two record-breaking Cunard steamers 
being built at Clydebank and at Wallsend-on-Tyne have now been 
chosen. Like those of nearly all, if not indeed all, the Cunard 
liners, the names of its new vessels are associated with countries 
famous in ancient and classical history. The Clydebank vessel, 
which is to be launched late in May or early in June, is to be 
named ‘‘ Lusitania,” while the Wallsend vessel, which is being 
timed to ‘‘ take the water” in August sometime, is to be called 
“Mauritania.” Both terms are the names of ancient provinces 
which were rich in valuable produce, and thus carry with them 
associations of prosperity. 


Tue British Motor Boat Club is now appointing at 
various ports on the coast, and in various districts on the Thames, 
and other rivers and estuaries official repairers and water garages. 
In doing this, the aim is to endeavour to get a yniform scale of 
charges for members of the Club, which, of course, would be a 
reduction to that charged to the public at large. Under this 
scheme the firms appointed should. also greatly benefit, as all 
members would naturally, when in the district, go to the firm 
appointed by the Club for their supplies, housing the boat, &c. Xc. 
The sarae system is also being carried out with regard to hotels at 
the various sea ports and on the Thames, 


AN interesting paper on “ Recent Engineering Develop- 
ments” was read before the Sheffield Society of Engineers and Metal- 
lurgists recently by Mr. Ellis. Speaking of high-speed cutting, 
the author said when electric driving was first introduced 25 horse- 

wer for a single lathe was regarded as ample; to-day heavy 
athes with only this power would not remove the amount of 
material which a high-class tool steel was capable of removing. 
Consequently new lathes with 60 to 70 horse-power motors attached 
were being ordered, and quite recently he had heard of a case of a 
90 horse-power motor being applied to a single lathe. He sug- 
gested the grouping of three or more machines with an 80 or 100 
horse-power motor as an advisable arrangement for all but special 
work, 


H.M. Consut-GeneraL at Antwerp has forwarded 
yarticulars to the Commercial Intelligence Branch of the Board of 
rade of a notice issued by the Municipal Authorities of that city 
inviting tenders for the restoration and improvement of the 
landing-stage of the Asia dock. The specification, ‘‘ Cahier des 
Charges,” relating to the contract may be obtained from the Hotel 
de Ville, Antwerp. All tenders should be sent in sealed registered 
envelopes, addressed to the ‘‘ College des Bourmestre et Echevins 
de la Ville d’Anvers,” and should reach the Hétel de Ville not 
later than the 15th March. A deposit of £200 is required to 
qualify any tender, A copy of the specification may be seen at 
the offices of the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
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‘HINA.—KELLY AND Waxsn, Limirep, Shanghai and Hong Kong. 
pa NCE __BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
ae M ANY.—ASHER anv Co., 18, Unter den Linden, Berlin. ; 
rare F. A. Brocknavs, Leipzic ; A. TWEITMEYER, Leipzic. 
INDIA. —A. J- ComBrRIDGE AND Co, Railway Bookstalls, Bombay. ; 
IT \LY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca FRERES, Turin, 
. APAN.—KELLY anp Watsu, Limirep, } okohuma. ; 
- Z. P. Marvya AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RicKER, 14, Nevsky Prospect, St. Petersburg. 
gs, AFRICA.—W™. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 
i GorRDON AND Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 83, Loop-street, Capetown. 
J. C. Jura anp Co., Capetown, Port Elizabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpev House, Limrrep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GORDON AND Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. Tuompson and Co., 180, Pitt-street, Sydney ; Melbourne, 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UPTON AND Co., Auckland ; Crate, J. W., Napier. 
CANADA.— MontREAL News Co., 386 and 888, St. James-street, Montreal. 
: Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 
85, Duane-street, New York ; SupscriPrion News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLy anv WALsH, LiaireD, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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pie direct from the office on the following terms (paid in 
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Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
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** With this week's number is issued, as a Supplement, a Two-page 
Rugraving, Renewing the Girders of the Jhelum and Ravi Bridges, 
India. Every copy as issued by the, Publisher includes a copy 
of this Supplement, and subscribers ave requested to notify the fact 
should they not receive it. j 





*," If any subscriber abroad should receive THE ENGINEER in an 


imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper ia obtained. Such inconvenience, 
iy suff red, can be remedied by obtaining the paper direct from 
this office. 





| information as to its virtues, &c., are obtainable? 


TO CORRESPONDENTS. 


42 In order to avoid trouble and confusion we find it necessary to injorin 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

aa All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4% =6We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


R. J. (Lisbon).—The Esmeralda was described in our issues of October 
10th and 24th, 1884; the Victoria and Sanspareil on May 13th, 1887 ; 
and the Benbow on June 12th, 1885, 

F. W. M.—{1) We have informed our contributor that you wish for his 
address. (2) The Midland compounds 2631-5 were dealt with in our 
issues of March 25th, 1904, and January 20th and 27th, 1905. (3) We 
shall illustrate the 1000 class in an early issue. 

W. G.—There is a great deal of civil engineering work going on in 
Canada, but we have not heard of any dearth of applicants for positions. 
Why not get the opinion of the Canadian Emigration Office, Whitehall? 
They may be able to give you some useful information. 

ENQuIreER.—It is impossible to give you valuable advice as to the soften- 
ing of water in the absence of all information about the water. You 
will find it, in the long run, best to submit a sample of the water to a 
competent chemist who will tell you the best way to treat it ; soda ash 
and Glauber salts may both be injurious if improperly used ; alkalies 
are very liable to attack brass fittings of all kinds, under conditions 
not very clearly defined, and we have known heavy pitting to take 
place in a water-tube boiler as the result of using a boiler composition, 
which was only too efficient in removing scale. 


INQUIRIES. 


GLASS-DRAWING MACHINES. 
Sir,—Can any of your readers give me the names and addresses of 
manufacturers of machinery for making glass tumblers? New. 
February 16th. 





RAILWAY COUPLINGS. 
Sir,—Can any of your readers give me the address of the Standard 
Railway Carriage and Wagon Coupling Company, Limited ? R. H. 
February 27th. 





OIL FOR TREATING LEATHER ARTICLES. 

Sir,—May I ask if any of your readers could inform me where the oil 
adopted by the Germany army for the treatment of leather articles, such 
as boots, harness, belts, &c., can be obtained in this country, and if any 
I believe it is called 
** Mars” or “ Marsol.’ 

February 26th, 








MEETINGS NEXT WEEK. 


Roya Institution oF Great Britarn.—Friday, March 9th, at 9 p.m., 
at Albemarle-streect, Piccadilly, W. iscourse, ‘‘Some Dietetic 
Problems,” by Mr. Robert Hutchison, M.D., F.R.C.P. 

Tue Junior InstirvTion oF ENnGringers.—Saturday, March 10th, at 
7 p.m., at the Westminster Palace Hotel. Reception by the President 
and Mrs. Dugald Clerk, the Chairman and Mrs. Adam Hunter. 

Society oF ENGIngeRsS.—Monday, March 5th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Ordinary meeting. Paper, 
“Submerged Chain Cable Groynes,” by Mr. R. G. Allanson-Winn, B.A., 
M. Inst. C.E.I. 


Tue InstrTuTION OF ELectRicAL ENGiINngEERS.—Thursday, March Stl» 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Ordinary general meeting. Paper, ‘‘A New Single-phase 
Commutator Motor,” by Mr. V. A. Fynn. 

Socrety oF Arts. — Tuesday, March 6th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Colonial Section. ‘Imperial Questions in the 
West Indies,” by Sir Nevile Lubbock, K.C.M.G. Wednesday, March 7th, 
atS8p.m. Ordinary meeting. ‘Art in Painting and Photography,” by 
Mr. J. C. Dollman, A.R.W.S. 

PuysicaL Society or Lonpon.—Friday, March 9th, at 8 p.m., at the 
Royal College of Science, Exhibition-road, South Kensington. Papers: 
“The Velocities of the Ions of Alkali Salt Vapours at High Tempera- 
tures,” by Professor H. A. Wilson. ‘‘Some Experiments on Earth 
Currents at Kew Observatory,” by Dr. Harker. 

GroLocists’ AssocraTion.—To-day, Friday, March 2nd, at 8 p.m., at 
University College, Gower-street, W.C. Papers: ‘‘ Note on an Ostracodal 
Limestone from Durlston Bay, Doreat, by Mr. Frederick Chapman, 
A.L.S., F.R.M.S. ‘* Remarks on the Upper Chalk of Surrey,” by Mr. A. 
J. Jukes-Browne, B.A., F.G.8. ‘‘The Devonian Limestones of Lummaton 
Hill, near Torquay,” by Mr. A. J. Jukes-Browne, B.A., F.G.S. 

Tax Institution or Crvit Enoingeers.— Tuesday, March éth, at 
8 p.m. Ordinary meeting. Papers for discussion: ‘‘ A Plea for Better 
Country Roads,” by George Robert Jebb, M. Inst. C.E. ‘Country Roads 
for Modern Traffic,” by John Eaton Blackwall, B.A., Assoc. M.Inst. C.E. 
Paper, ‘‘The Widnes and Runcorn Transporter Bridge,” by J. 
Webster, M. Inst.C.E. Friday; March 9th, at 8p.m. Students’ meeting. 
Paper, ‘“‘The Design of a Two-hinged Spandril-braced Steel Arch,” by 
R, Freeman, Stud. Inst. C.E. 
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DEATHS. 


On January 3rd, at Derby, Tasmania, CHARLES Naprer-BELL, Member 
Institute Civil Engineers, Member of the Council Civil Engineers, 
London, aged 70. 

On February 27th, at his residence, 1, Elsworthy-terrace, N.W., JaMEs 
Buvmont Bocuanan, A.M.LC.E., M.R.A.S., Chief Engineer Public 
Works Department, Hyderabad, Deccan, India, retired. 
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Trades Disputes and Legislation. 


WE drew attention last week to the findings of 
the Royal Commission on Trades Disputes, and 
ventured to predict that they would be disappoint- 
ing to those who have the interests of employers at 
heart. It seems, however, that these findings are not 
sufficient to satisfy the cravings of the labour party. 
They would have the unions placed in the position of 
absolute immunity which they enjoyed prior to the 
date of the Taff Vale case. In furtherance of this 
object, Sir Charles Dilke and Mr. Keir Hardie have 
introduced a Bill which is preceded by a note to the 
effect that “ The object of this Bill is completely to 
restore trades unions to the legal position in which 
they were intended and until recently understood 
to stand.” The proposals which it embodies go 





much further than those which were made by the 
majority of the Commissioners in their report. It 
is divided into four paragraphs; the first proposes 
that a person shall not be liable for action because 
he has done an action in furtherance or contempla- 
tion of a trades dispute which interferes with 
another person’s business. The clause would, as it 
stands, appear to exonerate the members of a union 
from liability if, in furtherance of a dispute, they 
were to range themselves round an employer's 
premises and absolutely prohibit persons from gain- 
ing access thereto. Furthermore, it allows the 
rupture of “contractual relations,’ and thus if 
the union were to call workmen out wholly 
irrespective of the fact that in coming out they 
must inevitably break their contracts, they would 
apparently be within the limit of an “ authorised 
interference ’’ within the meaning of this section. 
The next paragraph is even more sinister in its 
effect, for it strikes at a root principle of English law, 
which recognises that whereas the act of one man 
may be resisted, it may be impossible to withstand 
the attack of many acting in concert, for it proposes 
to make legal the action of any combination of 


persons which would not be illegal if done 
by one. Such an enactment would give the 


trades unions an absolutely free hand. The 
next clause in the Act would not only repeal 
the Taff Vale decision in toto, but would affect the 
decision of an earlier case, where it was held that a 
few of the members of a union may be singled out 
and sued as representatives of the whole body. It 
runs: “An action shall not be brought against a 
trades union, or against any person or persons 
representing the members of a trades union, in his 
or their representative capacity.” It is appalling 
to think of what might obtain if this ominous para- 
graph were to become part of an Act of Parliament. 
A group of trade union officials—whether repre- 
senting the union or not—might harass an 
employer until his business was ruined, hound 
so-called “ black-legs”’ out of a district, publish 
libels—in furtherance of a trade dispute—and even 
commit acts of violence, without making the union 
or the union funds responsible, or being responsible 
in a representative capacity. To countenance any 
such legislation would be to subvert an elemen- 
tary principle of law, the justice of which is 
so obvious that it has never been thought neces- 
sary to embody it in any Act of Parliament. 
Last, but not least, comes a suggestion put 
forward upon the subject of picketing. Expressed 
in few words, the meaning of the proposal is :— 
“Tt shall be lawful for members of a trade union 
to attend at a man’s house peacefully to persuade 
him not to work.” To talk of peaceful persuasion 
in such a connection is a contradiction in terms. 
Where would the peacefulness be found? If the 
peaceful persuasion were insufficient, there would 
only be a short step to violence and intimidation. 

If this Bill—a probability which we venture to 
believe is remote—should become law, the employers 
of labour in this country would be reduced to a con- 
dition worse than that which they occupied when 
trades unions were made the subject of legislation. 
Bad as their position would be if full effect were 
given to the recommendations of the Royal Com- 
mission on Trades Disputes, it would be ten times 
worse if the proposed measure became law. We 
are, however, convinced that there is always enough 
common sense in our Houses of Parliament, and 
enough of the spirit of justice in its members, taken 
as a whole, to prevent the passage of any measure 
which is so obviously of a partisan and class 
character as that before us; and we express the 
belief that even in a very radical house this mea- 
sure will undergo severe modifications before it 
is suffered to become law. 


An argument to the effect that the present law 
gives sufficient power to the unions to conduct a 
strike may well be founded on the case of Ward, 
Lock and Co., Limited, v. The Operative Printers’ 
Assistants’ Society and Another, in which judgment 
was delivered by the Court of Appeal on February 
26th. In that case a well-known firm of printers 
and publishers brought an action against the 
defendant union and one E. Smith for damages 
for wrongfully and maliciously procuring and in- 
ducing workmen to break their contracts of ser- 
vice with the plaintiffs, and for an injunction to 
restrain the defendants from continuing their 
molestation. The action was originally tried by 
Mr. Justice Darling and a special jury, when 
judgment was recovered for damages assessed at 
£650. The defendants appealed on the ground 
that the Judge had misdirected the jury. It 
was alleged in the statement of claim that 
the defendant Smith stated to the plaintiffs’ 
manager on July 6th, 1904, that if the plaintiffs 
did not pay all their operative printers’ assistants 
the wages which the society were asking for their 








members, he would draw off any fresh non-union 
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men employed by the plaintiffs in place of those 
dismissed—i.e., certain non-union assistants whom 
the plaintiffs had dismissed by a notice given on 
June 30th, terminating on July 7th, because such 
assistants had announced their intention of joining 
the defendant trade union society. It was also 
alleged (a) that the defendants had picketed the 
Botolph Printing Works for the purpose of procuring 
or inducing workmen employed in the plaintiffs’ 
works to break their contracts with the plaintiffs ; 
and (b) that the plaintiffs’ work and paper was 
spoilt and retarded by workmen introduced into 
the plaintiffs’ works by the defendants, and acting 
on their behalf. There were certain other allega- 
tions to which we need not allude. The jury found, 
with reference to (a), that there had been picketing, 
for which they awarded damage £100. They also 
awarded damages under (b). The question for the 
Court of Appeal was whether there had been un- 
lawful picketing. Lord Justice Vaughan Williams 
said :—“I think there is evidence that the de- 
fendants both induced workmen to join the union, 
and employed pickets to watch and beset the print- 
ing premises with a view to compel the plaintiffs 
to become employers of unionists, and to abstain 
from employing non-unionists. The evidence 
shows this to. have been done without violence, 
obstruction, or otherwise, a common law nuisance, 
and there is no evidence of the pickets having 
invited workmen to break their contracts.” He 
then continued:—“ In my opinion this does not 
constitute a criminal offence within Sub-section 4 
of Sec. 7 of the Conspiracy and Protection of Pro- 
perty Act, 1875, and it cannot therefore be 
made the subject of a civil action.” If this 
be a correct’ statement of the law, what 
more do the members of trades unions require? 
The answer is not far to seek. They would have 
picketing declared legal whatever its object. One 
other point in connection with this case merits 
attention. Mr. Justice Darling had left the follow- 
ing question, amongst others, to the jury :—‘(3) Did 
the deferdant union or the defendant Smith pro- 
cure any of the persons following (here followed a 
list of names) to commit a breach of contract.” 
The jury answered “ Yes,” and awarded damages 
£100. The Court of Appeal came to the conclu- 
sion that this finding could not be supported by 
the evidence. ‘The whole of the evidence,” said 
Lord Justice Vaughan Williams, “ given on behalf 
of the plaintiffs is consistent with the advice given 
by Smith to the workmen, being that the men, if 
they could not get union wages—at all events, for 
such of the unionists as were adults—accorded to 
them, should determine their respective services by 
a week's notice.” In the event the Court of Appeal 
dissolved the injunction which had been granted to 
the plaintiffs, and entered judgment for the de- 
fendants. It is a decision favourable to the trades 
unions, but it was decided upon facts. If every 
strike were conducted in the manner in which this 
strike, according to the findings of the Court of 
Appeal, appears to have been conducted, employers 
would not have much ground for complaint. The 
case is of signal importance, however, as showing 
that by using the weapons now at their disposal 
trades unions can operate most effectively in the 
conduct of a strike and in the protection of what 
they conceive to be the best interests of the working 
man, and legislation which would add licence to 
the ability they already possess appears both un- 
necessary and undesirable. 


Railway Statistics. 


WE have in these columns recently analysed the 
railway returns published by the Board of Trade for 
twelve typical British railways, by obtaining from 
the official figures the gross and net earnings per 
unit of rolling stock. The results presented would 
have been of much greater value if passenger- 
mileage or ton-mileage statistics had been available. 
Much has been said on the value of these returns 
by Mr. Acworth and other advocates of the reform 
of railway statistics. As the adoption of this policy 
is gaining favour in many quarters, and as any 
pleas would only be redundant, nothing need be 
said at this juncture concerning the matter. But 
much may be said as to the real value of the 
information published by the Board of Trade. To 
begin with, the term locomotive covers everything, 
from light tank engines to six-coupled bogie 
express engines, or to eight-coupled mineral engines. 
What is needed in this connectionis an enumeration 
on American lines of the number of engines owned 
by each system, giving the arrangement of the 
wheels, weight, and tractive power for each class; 
but the American system is capable of improvement, 
and to effect this a division into goods service, 
fast passenger service, and slow passenger service, 
with the mileage under each service, would throw 
a valuable light on some of the important details of 
railway management. 





Taking, for the moment, the gross traffic receipts 
reckoned per locomotive, for 1904 only, a very wide 
diversity is to be found on either side of the average 
of £4625 for all the railways of the United King- 
dom reckoned as a single system. While the 
London and North-Western Railway is slightly 
under the average with £4568, the Midland is yet 
lower with £4088; the Great Northern Railway 
earnings were £4294, the North-Eastern Railway 
£4200, while the Great Central—an exceptional 
case—were £3154. Atthe other end of the scale, 
in excess of the average, we have, as a special case, 
the Metropolitan and Metropolitan District lines, 
where the gross locomotive earnings were £8948 
apiece. Among the main line systems, the mar- 
gin between rivals like the Great Western Rail- 
way and London and South-Western Railway of 
£5226 and £6394 respectively is not easily accounted 
for. The heavy suburban passenger traffic of the 
latter does not furnish an explanation, as the Great 
Eastern Railway, with an even heavier suburban 
traffic, had a revenue of only £5061. The earnings 
on the North British and Caledonian systems of 
£5335 and £4839 are not readily explicable from the 
recorded figures. Figures which might be compiled 
under official auspices would clear these matters 
up. At present the only explanations which can 
be advanced are density of traffic, but such explana- 
tions do not take account of the fact that passenger 
fares and goods freights on different systems 
are not readily comparable. Boards of railway 
directors, on whose lines gross locomotive earn- 
ings are distinctly above the average, can 
only congratulate themselves on the apparent 
inference that their engine equipment is not 
in excess of the requirements of their traffic. 
Passing on to the net earnings, even if the 
extreme cases of the Great Central and Metro- 
politan — Metropolitan District —lines, if the 
exceedingly low average in the former case of 
£798, and the exceedingly high average in the 
latter case of £3957, be excepted, we find very wide 
margins on either side of the mean net earning of 
£1542. Again, the North British and Caledonian 
systems rank highest with £2471 and £2022 re- 
spectively. But why the London and North- 
Western net earnings should be £1565, and the 
Midland net earnings only £1319, is a question, 
answer to which is not easy to find from the official 
information which is available. Nor is the Great 
Western net earning of £1918 is not easily com- 
parable with that of £1517 on the Great Eastern. 

Concerning the earnings per passenger vehicle— 
which includes all vehicles used in connection with 
the passenger and postal services--the diversity is 
almost as great. Dismissing the Metropolitan and 
Metropolitan District figure—£1376—as wholly 
abnormal, the departures from the mean figure of 
£686 per passenger vehicle, we find the earnings 
on the Midland and North-Eastern systems 
identical at £695, that the Great Western Railway 
ranks first at £808, the London and South-Western 
next at £775, and then the Caledonian at £757; 
while among those below the average are the 
Great Central at £648, the London and North- 
Western Railway at £630, and the Great Eastern 
Railway £603. 

It is at once apparent from these diversities of 
earnings exhibited by the passenger rolling stock 
of the various systems that tke unit passenger 
vehicle is not satisfactory, as it does not take into 
account the seating capacity, vehicle mileage, or 
weight hauled on the line in question. For instance, 
a dining car on either the east or west coast routes, 
weighs a great deal more, and has a less seating 
capacity than the vehicles used for suburban traffic. 
Off hand it is not possible to say by how much the 
heavier coach is inferior as a revenue earner to the 
lighter one, as in arriving at such a conclusion it 
would be necessary to take account of the respec- 
tive haulage costs per mile run, the number of 
passenger miles due to its operation, together with 
fare charged per passenger mile, which would be 
greater for the main line vehicle than with the 
vehicle carrying a large percentage of season or other 
cheap ticket holders. Yet it should not be impos- 
sible for the race which has produced the managers 
of the Indian railways, who have brought the compi- 
lation of railway statistics to a fine art in regard to 
detail, to do the same for British railway systems. 
When we turn to the earnings of railway-owned 
goods wagons, the figures which can be deduced 
from the official figures are of even less value than 
those relating to the passenger service, by reason of 
the fact that there exists no census of the number 
of privately-owned goods wagons. Reformation in 
this direction would not stop short with an snumera- 
tion of these, and of the ton-mileages, but 
enumerations would also be made of the vehicle 
mileages and computations made, as in India, of 
the ratio which the paying weight hauled bears 
to the dead weight of the train, and to the 





maximum capacity of the vehicles if fully loaded, 

We do not for a moment suppose that the figures 
rage by the Board of Trade represent anything 
ike the information which could be published even 
at the present day. Omar Khayyam’s soliloquy 
“T wonder what the vintners buy, One half so 
precious as the goods they sell,” might be para- 
phrased to express the greater administrative valug 
of the facts known than that of the value of the 
facts related. Time after time inquiries are set on 
foet, and information of real utility, s0 far as the 
line concerned goes, is collected. In some cases 
the figures and fact are not preserved for more than 
a few years. Yet their publication and a learning 
of their lessons would be of wide and general utility 
and interest. From time to time some slight im. 
provement and expansion of the official publi- 
cations is vouchsafed. But every student of 
railway statistics recognises present deficiences, 
only some of which we have touched. The 
Government, with that zeal which is popularly 
associated with new brooms, might do worse than 
appoint a Royal Commission to study the subject of 
the collection of statistics of railway administration, 
Given amended statistics, the financial effect of 
modern railway tendencies towards faster trains 
and the use of heavier rolling stock would be of 
great educational value. The criticisms of share- 
holders on the one side and of manufacturers on 
the other might then be judged in the light of 
ascertained facts, rather than that of present sur- 
mises. If there is a sound reason for the official 
compilation and publication of railway statistics, 
there is surely no excuse for a continuation of 
such returns us we have at present—incomplete, 
inadequate, uncommercial, and difficult of compara- 
tive use—but every reason in favour of their judi- 
cious expansion. 


London Electricity. 


THE past year represents the enjoyment of a 
satisfactory period of commercial activity by prac- 
tically all the electric lighting companies in London, 
or of all those which have already issued their 
reports or accounts for 1905. Fluctuations, which, 
indeed, have not been absent from the undertakings 
in general in former years, naturally took place in 
the past twelve months, owing to the operation of 
a variety of causes. In the first place, several of 
the companies lowered their prices for the supply 
of energy for lighting or for power purpcses, or for 
both services, and the reduction for power users was 
in some cases doubtless prompted by the threatened 
competition of the promoters of bulk supply 
schemes. Although the cheaper rates resulted in 
an increase in the number of consumers or of lamp 
and motor connections, they have apparently not 
yet had sufficient time to benefit the revenue to 
any material extent. The second cause of the 
reduction is found in the promotion of Bills in the 
past session, which involved.the companies con- 
cerned in heavy legal and parliamentary expenses, 
while the opposition to rival electricity or bulk 
supply Bills served largely to increase these 
particular expenses. In the third place, rates have 
been higher in some cases, and the undertakings 
are confronted with the absolute certainty of having 
to pay even considerably greater sums on this 
account in the current year, consequent upon the enor- 
mous increases in assessments in connection with the 
quinquennial valuation. The fourth cause exists in 
the restraint which has been exercised by a number 
of potential customers, who, owing to the public 
discussion of bulk supply proposals, have withheld 
their patronage in anticipation of the prospect of 
obtaining a supply on a lower basis than prevailed 
during 1905. These four causes represent the 
principal reasons for the variations in the financial 
results of most of the companies, although others 
are to be found in the economy in consumption 
practised by some consumers and the reduction in 
building operations in certain districts, and the 
demolition of old buildings in others. 

Of these factors two that affect the future out- 
look of several of the London electric lighting com- 
panies are higher rates and the threatened competi- 
tion of bulk supply companies. As far as rates are 
concerned, reference may be made to two typical 
instances of the growing burdens placed upon elec- 
tric supply undertakings. The first is that of the 
Westminster Electric Supply Corporation, which, 
as a result of the recent quinquennial valuation, 
and, even after successful appeal by the company, 
has experienced an addition to the rateable value 
of no less than £20,000, or an annual increase in 
rates of £7000, or over 60 per cent. The second 
case is that of the Notting Hill Company; the 
increase in the assessment exceeds £5000, and the 
directors point. out that “the rating of the com- 
pany’s property is based upon its earnings, and is 
therefore in reality an additional income-tax.” 
These cases of increased rating will continue to 
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attract more and more attention until steps are 
taken to put a stop to a farcical state of affairs, 
for it is obviously unjust that municipalities 
should be in a position to benefit by or actually 
to increase the burden on _companies with 
which they frequently come into competition. 
The rates on industrial property are now being so 
raised by the inclusion of machinery in the assess- 
ment that it is becoming impossible to conduct 
businesses profitably in certain districts, and if now 
the fall in the price of electricity which is univer- 
sally looked forward to is to be checked by short- 
sighted taxation of supply companies, further enor- 
mous damage will be done to the industries and 
amenities of the metropolis. 

On the question of competition in the sup- 
ply of power it is. satisfactory to find from the 
users’ point of view that a large reduction 
has been made in the charges made by two 
companies as from the beginning of January 
of this year. The Westminster Electric Supply 
Corporation, for example, now charges one penny 
per unit for energy usel during the day for 
power, heating and cooking purposes, and the St. 
James's and Pall Mall Company has similarly 
introduced a flat rate of one penny for power and 
heating. Although these concessions are stated to 
be intended to popularise and extend the use of 
electrical energy, there is little doubt that they have 
been made in anticipation of strengthening the 
position of the two companies, especially when 
the parliamentary contest in regard to bulk 
supply opens in but a short time. In a simi- 
lar way the London Electric Supply Corpora- 
tion, which only started its power business in 
1903, and which found that this department repre- 
sented 59 per cent. of the total units sold in 1905, 
is ready to deal generously with power users, the 
company even offering a supply at three-farthings 
per unit to large, regular and continuous con- 
sumers. These concessions, which have been made 
somewhat late in the day in view of the proceed- 
ings before committees of Parliament last year, 


may possibly soon be followed by others in dif- | 


ferent parts of London. But there is no mistak- 
ing the fact that the complexion of bulk supply of 
power has changed from the position it attained 
in Parliament a year ago. This is due to the 
constitution of the new House of Commons, and 
the appearance of the London County Council as 
a rival promoter of a bulk supply Bill, and thus 
the future of bulk supply from existing stations 
seems uncertain, indefinite, and not encouraging 
as far as can be seen at the present time. 


The Thames Barrage Scheme. 


THE proposal to construct a river barrage between 
Gravesend and Tilbury was once again brought 
before the public at a meeting held on Wednesday 
afternoon at the Mansion House, under the pre- 
sidency of the Lord Mayor. The meeting was con- 
vened by Sir Thomas Brooke-Hitching, the chairman 
of the committee which is promoting the scheme, 
and was largely attended by representatives of 
interests connected with the Port of London. The 
engineering features of the scheme were described 
by Mr. T. W. Barber, who is responsible for such 
plans as are at present before the public. Sir 
Douglas Fox, in a very guarded speech, admitted 
that, while the impounding of the river waters 
would result in considerable benefit, there were vast 
engineering and other difficulties to be overcome, and 
that the scheme demanded very careful inquiry. It is 
a significant fact that among the names of over one 
hundred gentlemen who form the Thames Barrage 
Committee, there is not one of a member of 
the Institution of Civil Engineers, except that 
of Mr. Barber, the author of the scheme. 
The only resolution before the meeting was one 
in favour of the appointment of a committee of 
experts, in conjunction with the Board of Trade, to 
Inquire into the proposals of the promoters, and 
this was rejected by an overwhelming majority. 
There is no doubt that, if the attendance at the 
meeting can be regarded as representative, the 
scheme will, for the present at any rate, find little 
favour in the city of London. A Bill, entitled the 
Thames Harbour Bill, embodying the proposals of 
the Barrage Committee, is before Parliament in the 
present session, and consideration of this by Com- 
mittee of Parliament will afford ample means of 
judging the primd facie merits or demerits of the 
scheme without inflicting on the Government and 
the public the trials and tribulations of another 
abortive Port of London inquiry. 

In our issue of December 11th, 1903, we referred 
briefly to some aspects of the engineering difficulties 
confronting the promoters. These difficulties 
appear to us to be equally cogent at the present 
time, and nothing which has been urged since by 
advocates of the barrage has served to modify the 
opinion which we then formed of the scheme as a 








whole. It may be of interest to state briefly what 
those difficulties are; they may be divided into 
three classes: physical, commercial, and financial. 
Of those in the first category the most important 
are: effect of dockisation from Teddington to 
Gravesend on the low-lying lands to either side of 
the river; silting of river above the barrage; detri- 
mental effect on the channels and banks of the 
lower river and estuary, and disposal of sewage and 
storm overflows. At the present time there are 
thousands of acres of low-lying lands, probably 
exceeding 30 square miles, adjacent to the Thames 
on both sides between Gravesend and Teddington. 
The surface of these lands is several feet below the 
level of Trinity high water in the Thames, which 
is proposed as the permanent water level above the 
dam. Under existing conditions the tidal water 
is prevented from overflowing this vast area by 
means of river banks and walls, and drainage is pro- 
vided for at low water through sluice gates. With 
a dockised river, practically all water falling on, 
or draining over, this area would have to be pumped 
into the river at the high level. The promoters, 


in their latest estimate of capital cost, which totals | 


£5,000,000, have allowed one million to meet outlays 
on banks, and pumping plant, and to provide a fund 
to meet the cost of pumping. To any one who 
possesses a general engineering knowledge of the 
vastness of the work entailed, this estimate must 
appear altogether inadequate. As to the second 
objection, a probable effect of the barrage will be 
to cause the silt and other matter, brought down in 
suspension by the up-river water, to be deposited in 
the comparatively still and stagnant pool above the 
dam. To remove this deposit will entail constant 
recourse todredging. Those who have made a study 
of the physical conditions of tidal estuaries will 
appreciate the danger of any interference with the 
tidal régime of the Thames, and the probable effect 
of any lessening of the tidal flow on the reaches 
below the dam, more especially in the estuary of 
the river. The volume of fresh water descending 
the river, especially in the summer season, is insig- 
nificant in comparison with the bulk of the tidal 
water, and the loss of the scouring effect of the 
tidal volume between Gravesend and Teddington 
cannot but have a detrimental result on the channels 
of the estuary, all too shallow as they now are. 

The difficulties in the way of the disposal of 
the sewage and storm waters of London cannot 
be ignored, although they do not appear to have 
been adequately provided for in the scheme. It is 
hardly conceivable that the discharge of the 
London sewage, even though partially clarified, at 
Barking, into a dockised river would be permitted, 
for it must be remembered that the sewage effluent 
although clarified still contains a great quantity 
of organic matter, which must be oxidised by the 
frequently renewed estuarial water which it 
enters; the alternative is the construction of 
main drainage extension and costly outfall works at 
some such spot as Mucking Flats or Thames Haven. 
The effect of foecal and other discharge from 
factories, ships, and other sources above the dam 
must also be considered. We do not mean to say 
that any of the serious physical difficulties we have 
noted cannot be overcome by engineering science, 
but we do think that this can only be done at such 
a cost as would utterly nullify any benefits to be 
derived from the barrage. 

Of the commercial objections the most important 
are the loss of tidal motion power for lighters and 
sailing craft above the dam, delay and possible 
obstruction in passing through locks, and obstruction 
to navigation during the construction of the work. 
Eighty per cent. of the imports into the Port of 
London are distributed by means of lighters. The 
large majority of these craft depends on tidal flow 
for motive power on the river. The loss falling on 
the lightermen of the Thames by the absence of 
this natural power and the necessary substitution 
of steam towage or propulsion would be enormous, 
and would have to be dealt with in any scheme of 
dockisation. The average increased cost of lighter- 
age conveyance under the proposed conditions has 
been estimated at no less than 6d. per ton, repre- 
senting about £1,000,000 per annum. Admitting that 
this estimate may be an exaggerated one, it is 
sufficient to indicate the seriousness of the diffi- 
culty. The daily average number of vessels of all 


classes passing up and down the river at Gravesend | 
the left-hand wheels of either the engine or the 


at present exceeds 600, and is an increasing quan- 
tity. After fog the number is 
increased, and is estimated frequently to reach 
2000. 
to. be passed through the four locks pro- 
vided by the scheme without serious delay is a 
matter which needs much explanation. Moreover, 
the traffic of the Port of London is likely to increase 
in the future, with corresponding increment in the 
difficulty of passing it through the locks. The 
maintenance of an adequate navigable channel at 


| inquiry, 


enormously | 


How this vast amount of shipping is_ 





| the site of the barrage during construction is a 
‘matter of difficulty, though not insurmountable. 
| At the best it is a question of considerable expense. 
| We have indicated some of the conditions which 
would entail vast capital and annual charges on the 
| Port of London in the event of a Thames barrage 
| being constructed. To meet this expenditure and the 
|cost of construction of works the promoters esti- 
jmate that £5,000,000 will be sufficient. Three 
| millions are apportioned to the barrage works, and 
| a million each to compensation and pumping. We 
| unhesitatingly say that these figures are consider- 
‘ably underestimated, while many important items 
lof cost, direct and indirect, appear to have been 
neglected altogether. To meet this capital expendi- 
ture the promoters propose a toll of 1d. per 
ton on all shipping, inwards and outwards, in 
addition to the heavy charges already existing. 
The improvement of the Port of London is more 
likely to be brought about by judicious deepening 
and improvement of the waterway below London 
Bridge, both in the riverine and estuarine sections, 
| as recommended by the Thames Commission, than 
by any system of dockisation. Expenditure in the 
former direction, carefully applied, is likely to be 
| attended by commensurate advantages to the trade 
and shipping of the river. 


A Curious Derailment. 


Onty those who are very ignorant of what consti- 
tutes trustworthy evidence, or are extremely preju- 
| diced, will deny that railway accidents occur now 
| and then which are inexplicable. This is peculiarly 
| true of derailments. It is certain that in nine cases 
out of ten the true reason why an engine or coach 
or wagon has run off the rails has only been deter- 
mined after very careful and painstaking inquiries ; 
in others, often of the greatest importance, involving 
the lives of many persons, no certainty whatever has 
been attained. We may cite the accidents at Water- 
loo, near Liverpool, and Loughor in Wales as exam- 
ples. In order that a wheel may leave the rail it must 
be lifted about an inch and a quarter, andas it is held 
down on the rail by a load of from three to nine 
tons, it is not wonderful that millions of miles are 
run without derailment. But wheels do run off the 
track, and the reason why constitutes, properly 
regarded, a most interesting problem in mechanics. 

A very cuvious example of inexplicable derail- 
ment is supplied by an accident which took place on 
the 16th of last November on a branch of the Great 
Eastern Railway from Witham to Maldon. The 
train, which consisted of three four-wheeled 
passenger coaches and a four-wheeled van, was 
drawn by a bogie tank engine, four-coupled, run- 
ning chimney first. The train traversed the first 
of two low wooden viaducts with steam off at a 
speed of only about eight miles per hour. It is 
admitted that the line was in excellent order. The 
rails rested on double superimposed timbers 13in. 
square. The chairs on the viaduct were of unusual 
pattern, being concave instead of convex inside the 
rail. The line is level and curved to 120 chains 
radius. The outer rail has an elevation of in. 
The derailment took place on the viaduct. No one 
was hurt, nor was any damage worth mention done 
to the rolling stock. After the derailment the train 
came to rest with its engine and two leading vehicles 
standing on the second viaduct and its two rear 
vehicles standing on the embankment; they were 
all coupled together and standing upright. The 
wheels of the engine were all on the line with the 
exception of the two left-hand wheels of the trailing 
bogie; all the wheels of the remaining vehicles of 
the train, however, were off the line between the 
two rails, the left-hand rail having been forced out- 
wards. On investigation it was found that the 
forcing out did not exceed #in., which was not enough 
to let a wheel clear the rail. The superelevation 
had nothing to do with it, as the train went off to 
the outside, not the inside of the curve. After the 
train had left the rails a great deal of injury was 
done to the permanent way, but all this was the 
result, not the cause of the derailment. From 
marks found on the left-hand driving wheel of the 
engine, it is clear that it had been off the 
road, but it was on again when the train 
stopped. As to the sequence of events, Colonel 
Von Donop, who carried out the Board of Trade 
says:—‘ From the marks found on 
the wheels it appears probable that it was one of 


leading vehicle which was first derailed. It is not, 
however, likely that any of the wheels of the engine 
could have been derailed without the driver and 
fireman knowing it; it therefore seems probable 
that it was the left-hand leading wheel of the first 
carriage of the train which was first partially 
derailed on the inside of the left-hand rail, and 
that it was when the complete derailment of this 
wheel took place on the embankment that three of 
| the left-hand wheels of the engine, as well as the 
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remaining wheels of the vehicles of the train, left 
the line.” He concludes a painstaking review of 
the evidence with the following words :—‘ Whilst, 
therefore, there undoubtedly must have been some 
defect either in the rolling stock or in the permanent 
way to account for this derailment, I regret that I 
am unable to state the precise cause of it.” 

He might have gone further, and admitted that 
he could not even suggest a cause. The word 
“ defect ’ is too vague to admit of being criticised. 
If it means that the defect was sporadic or func- 
tional, then it is a good word enough. If it means 
that there was something wrong in the design of 
the rolling stock or of the track, then it is quite out 
of place. We can all admit that unless something 
went wrong the accident would not have happened ; 
but it seems to be perfectly clear that the train did 
not leave the road from any ostensible cause. There 
was no high speed, or bumping, or sudden putting 
on of brakes, or oscillation of water in a tank, nor 
broken or bent axles, yet the whole train got off the 
road, and the driving wheel of the engine got on 
again. The mechanical conundrum is complete; 
perhaps some of our readers can solve it. 


The Navy Estimates. - 


Tue Navy Estimates for the years 1906-7, which 
were issued on Wednesday last, possess few, if 
any, features of interest. There is no memorandum 
by the First Lord, the statement of Admiralty 
policy issued by Earl Cawdor in November having 
left little or nothing for Lord Tweedmouth to say. 
The economy which was rendered possible by 
better organisation and arrangement some few years 
ago is continued, and the fall of three and a-half 
millions in the estimates of a year ago are followed 
by a further decline of one million and a-half, the 
sum required for the new financial year amounting 
to less than thirty-two million pounds. With the 
knowledge that this reduction in expenditure is not 
accompanied by any departure from efficiency or 
any lowering of our naval power, the country 
cannot but rejoice in the economy effected. The 
programme for the next twelve months is, as might 
be expected, small, and in a sense uneventful. It 
includes the construction of four new “armoured 
vessels ’’—a vague expression, but not inappropriate 
at a time when cruisers are nearly as powerful as 
battleships and battleships have the speed of 
cruisers—seventeen destroyers, and twelve sub- 
marines. That the armoured vessels will be very 
powerful there is no reason to doubt, as it is an 
open secret that the Dreadnought is in due time to 
have sisters, but whether they will all resemble 
her, or whether one or two will provide a new 
sensation, remains to be seen. The destroyers 
will be of 26 and 33-knot speed, and experiments 
towards the realisation of a 36-knot destroyer 
will probably be carried on. The addition to the 
submarine fleet is worthy of observation. 








OBITUARY. 


JAMES EDWARD TUIT. 


On Tuesday, the 20th February, suddenly, Mr. Jas. 
Edward Tuit, a director of Sir Wm. Arrol and Co., 
Limited, died. He was but 46 years old, having been 
born on the 2nd January, 1860, and by his death the pro- 
fession has lost a member whose achievements warrant us 
in saying that he would had he lived have reached a promin- 
ent place among his colleagues. Bridge-building was his 
speciality. He had given more than a promise of pre- 
eminence in this direction, and ample reason already to 
hope that he w-uld maintain, and perhaps enhance, the 
reputation of Britain in his own department. Those who 
knew him admired both his keen pleasure and skill in 
his work, and the humility and self-suppression of his 
character. 

Mr. Tuit was educated at King’s College, London, in 
the engineering department, from 1876 to 1878. Leaving 
King’s, he was articled to Mr. KE. Olander, who was at 
that time of the engineering department at the Pad- 
dington terminus of the Great Western Railway. Mr. 
Olander was well known as responsible for the steel work 
of the Great Western Railway, and also as an author on 
steel bridges. Under him Mr. Tuit remained at Pad- 
dington up to 1881. After a short time with Mr. W. 
Clarke on railway work, Mr. Tuit joined Sir Jno. Fowler, 
Bart., and Sir Benj. Baker, K.C.B., who were designing 
the Forth Bridge, and was found of much service, chiefly 
in the details of the caissons and piers. Construction 
beginning, Mr. Tuit joined Sir Wm. Arrol’s staff on the 
Forth Bridge, and was an assistant engineer until the 
bridge was completed. He was engaged chiefly in tem- 
porary work, such as the design of staging, gangways, «c., 
and it is admitted that he did much to realise the designs 
of the great bridge-builders by his skill in evolving plant, 
staging, and so forth. 

Mr. Tuit now became a permanent member of Arrol’s 
staff, went to London to represent the contractors, and 
was in sole charge of the erection of the Tower Bridge for 











his firm. Several years were spent on that great work, 

which gave scope for his constructional bent, stimulated | 
his ingenuity in design and adaptation, and particularly | 
in the study of detail and esthetic quality did he develop 


rapidly. When the bridge was completed, Tuk ENGINEER 
was indebted to Mr. Tuit for a description of that work, 
with its great towers, bascules, suspension chains, Kc. &c., 
an account which many of our readers will doubtless 
possess to this day. 

His success on the Tower Bridge brought him into 
closer relation with Sir Wm. Arrol’s firm. Mr. Tuit 
having completed that bridge became designer for Sir 
Wm. Arrol, and took charge of the London office. A 
conversation with Mr. Tuit brought out his mathemati- 
eal gift, and it is known that he had given close atten- 
tion to problems of pressures and stresses. This enabled 
him, in co-operation with the practical experience of 
Sir Wm. Arrol, and his colleague, Mr. A. S. Biggart, to 
produce designs which, while satisfying the require- 
ments of strength, gave satisfaction also as regards 
minimum proportions and graceful lines. Up to his 
death Mr. Tuit was engaged in the preparation of a 
work on the principles of design, including formule for 
practice, illustrated by drawings in detail. That this 
work was not completed before his death is much to be 
regretted, but it is to be hoped that his book will yet 
appear. Among work produced at Dalmarnock designed 
by Mr. Tuit may be mentioned the roofs at the Bow 
generating station, and for Messrs. Yarrow’s works. These 
were admirable from many points of view, and the great 
amount of light provided for was a prominent feature. 

The chef d’wuvre of his life will probably be considered to 
be the three bridges now being erected at Cairo, designed to 
relieve traffic across the Nile, and to facilitate the tram- 
way across the Island of Rodah and on to the Pyramids 
at Ghizeh. The Egyptian Government invited competi- 





tive designs, and received some from several countries, 
but Mr. Tuit’s design was accepted, not only for the | 
harmony with the architectural and scenic features of 
the position, but also because it provided for the limita- | 
tions of that position, and afforded evidence that the 
difficulties respecting the foundation and allied matters 
had been met adequately. The principal bridge is 1755ft. 
long, and will accommodate the vehicular and electric | 
tramway traffic from Cairo to the Pyramids. These | 
bridges are now under construction jointly by Sir Wm. | 
Arrol and Co., Limited, and Messrs. Head, Wrightson | 


| and Co., Limited, with Mr. A. 8S. Biggart as chief director, | 


Mr. Tuit having been in charge of the details and their | 
designs. 

The designer has been removed before his plans have | 
been realised fully, though all the foundations have been | 
laid successfully. The devotion to that and kindred work 
was visibly too great and constant for that peculiarly | 
fine-drawn physique. For some time Mr. Tuit suffered 
from dysentery. After expert treatment for a lengthened 
period, and a short absence from duty, it was thought 
that malady had been overcome, and that health and 
vigour would return. As late as Monday, February 19th, 
Mr. Tuit was at his office in Victoria-street, and was 
expected on Tuesday morning; but, instead, a letter came 
to say that he had passed away early in the forenoon. 

Mr. Tuit became a Fellow of the Chemical Society in 
1883, and in 1894 he was transferred from an associate 
to be a full member of the Institution of Civil Engineers. 
Friends at that Institution and elsewhere will miss him 
very much. 


SAMUEL PIERPONT LANGLEY, 

Many people in this country will hear with regret of 
the death of Dr. Langley, the eminent secretary of the 
Smithsonian Institution, which occurred on Tuesday last. 
He was a man of considerable eminence in the scientitic 
world of America, but his great abilities and charming 
personality were equally recognised in this country, 
which gave him such honours as it was in its power to | 
bestow. 

Dr. Langley’s early work was done in the field of 
astronomy, and he was for a time assistant at the 
Harvard College Observatory, and subsequently after a 
short time spent at the United States Naval Academy, he 
accepted the directorship of the Allegheny Observatory at 
Pittsburg, which he retained for twenty years. In 1887 | 
he was appointed secretary to the Smithsonian Institution, | 
and it is in his connection with that Institution that he is | 
best known by the present generation. At Pittsburg he 
invented the bolometer, probably the most sensitive 
instrument for the measurement of small changes of 
temperature in our possession, and used it for the investi- 
gation of the solar spectrum proving by its use the existence 
of the dark heat spectrum beyond the red end of the 
visible part. The influence that he gained by his appoint- 
ment to the Smithsonian Institution he used untiringly 
till the Astrophysical Observatory, connected with that 
famous Institution, had been founded. 

Of late years much of his time and talents had been 
devoted toth estudy of aérial navigation, and in his “ Aéro- 
Dynamics ” we have a volume which is the classic of the 
subject. It is the record of a series of experiments made 
with an enormous whirling table on the sustaining power 
of the air on inclined plane surfaces. Putting his scientific 
observations into practice, after years of disappointing 
experiments and heart-breaking failures, he constructed 
several steam flying machines, Velodromes, which flew 
with perfect success for long distances, and there is little 
doubt that had he been a younger man, or had his life 
been spared, he would have brought to perfection the 
flying machine on the same lines which was destined to 
enter for the St. Louis Exhibition, but which after many 
delays and vexations was destroyed by an accident at its 
first trial, an account of which may be found from Dr. 
Langley’s own per in our issues of September Ist and 
8th, 1905. 

Dr. Langley wrote a good deal, and in all his work his 








personality is strongly marked. He left nothing untold 
that was worth telling, and with the instinct of a true | 
narrator he made the subject with which he dealt of | 
deep interest. His loss will be deeply felt in America, | 
and not less deplored by all who knew him or his work in | 
this country. 


CUTMETER. 


Ovt of the use of the new tool steels have sprung many 
economies in the machine shop that were formerly unthought 
of save by a few. One of these is the desire to see that work 
is running at the highest speed economically attainable, 
Various little devices for measuring the circumferential speed 
of work in a lathe have been in use for some time, and one 
cutmeter which instantly records. the speed has been 
in use for a few years, It depends upon the magnetic 
drag on a metal disc. A new instrument for the same pur- 
pose made abroad is now being introduced by Messrs. Moul 
and Co., of 76-78,.York-street, Westminster. It is illustrated 
below. It is grasped by the handle, and the wheel, provided 
with a rubber tire, is held against work in. a lathe or against 
a planing machine table. Almost instantly the pointer 
indicates the velocity of the moving part in feet per minute, 
We have checked one of these instruments against actual 
measurements, and give the comparative figures below. The 
cutmeter figures are given first in each case :—20, 20°5; 46, 
47 ; 58, 60; 95, 96; 100, 102; 163, 160; 200, 201; 225, 226, 
325, 329; 615, 630. It will be seen at once that the degree 
of accuracy is quite sufficient for all practical purposes. 

The action depends upon centrifugal force. A wheel or 
dise with a heavy rim is mounted in horizontal pivots on the 
revolving shaft. A spiral spring keeps the disc normally 
inclined to the shaft, like a swash-plate. The centrifug:l 
force tends to pull the dise perpendicular to the shaft. The 
arrangement is well known, as it has been used in Bailey's 








CUTMETER 


tachometer for many years. A connecting-rod from the 
rim of the wheel is coupled to multiplying mechanism for 
the index needle. In order to increase the range of the 
instrument a miniature back gear is introduced in the first 
train that drives the centrifugal spindle. It is-changed by 
a little slider on the barrel of the instrument. 

We understand that the instrument is made also in the 
form of an ordinary tachometer for measuring the speed of 
shafts, &c. It fits into a case measuring 6in. by 4in., and 
the dial is 24in. in diameter. 








RAILWAY MEETINGS. 


CAMBRIAN RAILWAYS. COMPANY, 

On Tuesday last the eighty-fourth half-yearly meeting of 
the Cambrian Railways Company was held at Palmerston 
House, Bishopsgate-street, Mr. W. Bailey Hawkins presiding. 
The chairman announced that the board had continued their 
policy of relaying the permanent way with heavier rails and 
chairs. The sum of £4148 on working stock had been spent 
to enable them to deal with every kind of traffic that might 
arise. There had been a decrease in the number of first-class 
passengers amounting to 2277, and the receipts had fallen 
£217 on this account. There had been 1054 less second-class 
passengers, causing a monetary loss of £40, Their third-class 
passengers, on whom they mainly relied, had decreased 
86,571 in numbers, and the receipts from this source £4337 
in value. Season ticket receipts had decreased by £107, 
making a total comparative loss on passenger traffic of £4701. 
Parcels showed an increase of £80, but merchandise had 
declined £2424. There had been an increase of £353 on live- 
stock, and on minerals a decrease of £444. The locomotive 
charges had fallen considerably, and there had been a large 
saving of coal. On traffic expenses there had been a saving 
of £986. The chairman moved the adoption of the report, 
which was seconded by Mr. J. M. Dugdale. One of the 
speakers, Colonel Wood, who stated that he lived at the 
Brecon end of the line, said that trains were often run with 
very few passengers, and suggested that. rail motor coaches 
should be employed. He thought that the directors should 
consider the advisability of selling the undertaking to the 
London and North-Western Railway Company or the Great 
Western Railway Company. Mr. Peto also urged the 
directors to consider the question of amalgamation. Another 
speaker, Mr. Rodocanachi, thought that the Cambrian Rail- 


| ways were well fitted for petrol motor coaches. These, he 


said, could be run ata cost of one halfpenny per mile, as 
compared with 2s. 6d. per mile for engine-drawn trains. In 
the course of his reply to the various questions, the chairman 
said that the gradients on this railway were very severe, and 
therefore unfitted it for the use of motor coaches. 
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FOUNDRY CORE-MAKING MACHINE. 


_ -making machines have been in use now for 
Foun scrable yoy and have, on the whole, given satis- 
some Col Machines of this type have been constructed for 
faction. |. by Messrs. J. W. and C. Phillips, of 23, College- 
many y non-serest, E.C. Within the past few months the 
bill, neal the design of the old core-making machine 
er ran supplied for so long, and it is the new features 
os ‘ re embodied in the new design that we now propose to 
~ ‘t . Some of the main alterations are the lowering of 
ag es thereby rendering it more accessible; the 
the =a ‘with the foundation plate; the making of the 
ot opt: and the provision of suitable feet. The 
_ Fable has also been dispensed with, and the rack and 
er e now placed at one side of the machine instead of 
the centre By this arrangement the detrimental effects 
om: ing from the core-boxes is said to be avoided, 


» sand droppl - 
ier, the range of the machine has been increased 


ying to it now being possible to extend the length of the 
stroke of the plunger, which is connected to the rack in the 
8 

sual manner. , 
‘ The machine consists of a cast iron frame, the top of which 


is arranged as a table. There is an opening in the table, into 
s arrange 
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MEASURING THE VOLUME STABILITY OF 
CEMENTS. 


At the meeting of the Liverpool Section of the Society of 
Chemical Industry held on February 14th, Dr. F. G. Dounan 
read a paper on a new apparatus and method for measuring 
the volume stability of cements, and also gave a demonstra- 
tion of its use 

The apparatus is shown in Fig. 1. It consists of a wide 
glass tube drawn out into capillary tubes at the upper and 
lower ends, and provided at its middle point with a ground 
glass joint, so that the two halves may be taken apart. The 
upper capillary tube is marked with a file at the point E, 
and the lower one is provided with a stop-cock at the point D. 
The two halves of the apparatus are held together by rubber 
bands placed on the glass hooks at B and C, and the apparatus 
when in use is held in a vertical position by means of a 
clamp fixed on a retort-stand. 

The manner of using is as follows :—The vessel A is first 
filled with mercury up to the point E by means of a suction 
pump, and the volume of mercury required to fill the space 
between the two points D and E is carefully measured and 
noted down. The block of cement upon which the test is to 
be made is then inserted in A, and its volume ascertained by 
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CORE MAKING MACHINE 


which core-boxes of different sizes, ranging from nearly nothing 
to 6in. in diameter, may be inserted. The cores are removed 
from the core-box by means of a plunger. The plunger rod—a 
in the illustration—is connected toa lug fixed to the bottom of 
the rack, the latter sliding upon the bracket b. Special bear- 
ingsare arranged on the frame for carrying the spindle c, on 
which is mounted the pinion used for lowering and raising 
the rack, and also for carrying the fly-wheel d, and 
the combined hand and foot mechanism. The pinion 
shaft, as we shall call it, is placed as high as prac- 
ticable, so that the top of the fly-wheel, which is also 
mounted upon it, is close to the top of the machine, 
thereby avoiding the necessity of stopping, should the fly- 


the difference in the volume of mercury now required to fill 
the space between D and E. The block of cement is then 
taken out of A, and is heated for three hours at 98 deg. Cent. 
in water, this method of producing hydration and expansion 
being more expeditious and quite as accurate as the more 
lengthy cold test. The test block is again inserted in the 
vessel A, and the increase in volume ascertained by another 


| measurement of the mercury capacity of the apparatus 


wheel have to be turned by hand. As already stated, how- | 
ever, the machine is operated by a combined hand-and-foot | 
mechanism, in connection with which there is also a brake | 


device for checking the return of the rack after an operation, 
thereby ensuring the absence of shock. This device consists of 
a hand lever, treadle, and a hinged pawl. The hand lever, 
shown in the illustration, is used for raising the plunger. It 
is fitted on to the pinion shaft, and is connected by a suitable 
system of levers to the treadle. This lever system comprises 
a trianguluar extension of the hand lever and treadle, and 
therefore they work together. 
vided on this shaft, and a pawl furnished in connection with 
the lever system is adapted to drive the ratchet wheel. 
There is also another pawl whose function it is to stop the 


A ratchet wheel is also pro- | 


rack from dropping, but this only comes into action when | 


the hand lever is pushed past the stop E. The stop s is 


adjustable, and determines the distance that the rack may | 


descend ; in other words, it decides the length of the core. 


With regard to the capacity of the machine, we had the | 


following figures given to us, which are, it was said, quite | 
average figures, and not made specially to see how many | 
The figures | 


cores really could be turned out in the hour. 
show that 900 to 1000 cores, lin. to 1fin. diameter, can be 


turned out in one day, or 500 to 600 cores 1gin. to 3in. | 
In operation there | 


diameter can be made in the same time. 


is no difficulty in making cores. No linseed oil is required, | 


the ordinary core sand being used. The core-boxes of the 
required size is placed in the table of the machine, and a ram 


of the same size fixed to the end of the plunger. The sand is | 
rammed and the core ejected by pulling the hand lever for- | 


ward, and depressing the treadle with the foot. 








Royal MergoroLogicaL SocteTY.—The usual monthly meeting 


was held on Wednesday evening, February 21st, at the Society’s | 


rooms, 70, Victoria-street, Westminster, Mr. Richard Bentley, 
President, in the chair, Mr. E. Mawley read his ‘‘ Report on the 
Phenological Observations for 1905.” He said that as affecting 


vegetation the weather of the phenological year ending November, | 


1905, was chiefly remarkable for the dryness and mildness of the 
Winter months, the drought and frosts in May, the long spell of 
_ and dry weather in July, and an exceptionally cold period in 
Jetober, _ Wild plants came into flower a few days earlier than 
usual until about the beginning of May, after which time they 
Were, as a rule, to about the same extent late. Most of the early 
Spring migrants, such as the swallow, nightingale, &c., reached 
ese shores in advance of their average dates. The best farm 
a of the year were those of wheat, beans, and hops, while 
barley, potatoes, turnips, and mangolds, were all more or less over 
oe On the other hand, the yield of oats, peas, and hay, 
oo everywhere deficient, the latter being the worst crop 
Bri ne year. Apples, pears, and plums, were in all parts of the 
x Isles below average, whereas the small fruits, as a rule, 
% ded well. Taking the farm crops alone, the past year must 
b Ny amg as having been on the whole a fairly bountiful one. 
Feat other papers read were, ‘“ Brief Discussion on the General 
ah of the Pressure and Wind Conditions over the Trades- 
P soon Area,” by Mr. W. Dallas; and “The Dispersal or 
revention of Fogs,” by Dr. W. B. Newton. 





between the two points D and E. From the differences in 
mercury volume the percentage expansion of the test block can 
be calculated, the degree of accuracy being dependent upon the 
accuracy of the measurements. With careful work results 
can be obtained within } per cent. of one another when test- 

















C=MENT VOLUMENOMETER 


ing the same cement. The tests made by the author with 
this apparatus upon twelve samples of English cement gave 
the following values :—Volume expansion, ‘12 per cent. to 
1:08 per cent.; linear expansion, ‘04 per cent. to ‘36 per 
cent. The amount of water used in preparing the test block 
has some influence upon the results, and the author recom- 
mends an addition of 25 per cent. 

The test for volume expansion is of considerable importance 
now, owing.to the extent to which cement is being employed 
for bridge and building construction work. An expansion of 
1:00 per cent. during hydration and hardening of the cement 
would in some cases cause serious injury to the structure, 
and a recent case of roof collapse in Germany was attributed 
to this cause. 

The Chatelier method and apparatus for measuring volume 





expansion has been adopted by the Engineering Standards 
Committee, but according to some authorities it is not suffi- 
ciently exact for the purpose; and, accordingly, they feel 
that there is need for an apparatus and method similar to 
that just devised, which; while not too complicated for engi- 
neers’ use, still yields results of a high degree of accuracy. 








TURBINE STEAMER COAL CONSUMPTION. 


At the meeting of the Liverpool Engineering Society on Feb- 
ruary 7th, Mr. R. J. Walker, M.I.N.A., read a paper upon 
‘* Progress made in the Application of the Parsons Turbine to 
Marine Propulsion.” The greater part of the paper wasa recapitu- 
lation of what is already known and published on this subject, but 
some interesting details were given in the paper relating to the 
performance of the Isle of Man Steam Packet Company’s new boat 
Viking during the summer season of 1905, and these are repro- 
duced below for the benefit of our readers :— 














vice, knots per hour | 
No. of engineers, in- 
cluding greasers, 


| Viking. ope age) T  oige 
ssi | | 
Length .. 350ft. |  360ft. |  330ft. 265ft. 
Breadth. . < 42ft. | 42ft. | 30ft. 34ft. 
Draught Say ono 1ift. 13ft. | 10ft. Gin. 10ft. Gin. 
Displacement, tons .. 2400 | 2040 | 1520 
Gross tonnage --| 1990 | 2140 1657 937 
No. of passengers { | | 
certified to carry—_ ar o | nse - 
No. 2 Limited | | 1950 ite 1546 ool 
Board of Trade .. 
Total - mileage per { pore } anit ae 
season, knots — —_ | biel am 
Coal per season, tons. -| 4206 4833 | 4208 3833 
Average speed of ser- f | 29.9 20 | 19 17 
| 
| 


| 4 engineers | 5 engineers | 4 engineers | 3 engineers 





but excluding- |3 greasers | 5 greasers 2 greasers | 3 greasers 
boiler-room com- | | _ 1 fanman - - 
plement.. nie § 
fi 3-cylinder | 2-cylinder | Twin-screw 
Type of machinery. . Turbines | compound | compound | _ triple- 
paddle | paddle | expansion 
-614 | -439 -317 











THE SouTH AFRICAN ASSOCIATION OF ENGINEERS.—This Asso- 
ciation held a meeting in the Council Room of the Chamber of 
Mines, Johannesburg, on Saturday evening, February 3rd, at 
8 o’clock, when Mr. F. W. Girdler-Brown read a paper entitled 
“* Notes on Deep Shaft (Vertical) Sinking.” The following papérs 
were also open for discussion, viz.: ‘‘ Some Considerations in the 
Equipment of Incline Shafts,” by Mr. F. N. Hambly (Journal, 
vol. xi., No. 3). ‘*‘The Distribution of Power on Mines,” by 
Mr. C. E. Hutton (Journal, vol. xi., No. 4). ‘‘ The Application 
of the Mono Rails in Underground Tramming at the Langlaagte 
Deep,” by Mr. Wager Bradford (Journal, vol. xi., No. 5). 


A Larce TurBINe.—A tangential water- wheel unit, with a 
capacity of 13,000 horse-power, thus surpassing in power any tan- 
gential wheel now in existence, is being built by the Abner Doble 
Company of San Francisco. The whit has been ordered by the 
California Gas and Electric Corporation for installation in its 
Colgate plant, where it will form an extension of that company’s 
already large hydro-electric system. It will be of the double- 
wheel two-bearing type of construction, and when first installed 
will operate under an effective head of 660ft., delivering 8500 
horse-power. It is intended eventually to increase the pressure on 
one of the wheels by delivering the water through a new pipe line 
under an effective head of 1050ft. This will bring the output of 
the unit up to 13,000 horse-power, and make it the most powerful 
tangential hydro-electric unit in-existence. The unit will operate 
at a speed of 300 revolutions per minute, and will-«drive a 5500- 
kilowatt Westinghouse generator. It will be equipped with a 
Bethlehem nickel-steel hollow-forged shaft and Doble ring-oiling 
revolvable-shell bearings, needle regulating and deflecting nozzles, 
ellipsoidal buckets, and centrifugal water guards. 


THE JUNIOR INSTITUTION OF ENGINEERS.—Through the courtesy 
of Mr, A. P. Trotter, the electrical adviser to the Board of Trade, 
who was, however, unfortunately prevented through indisposition 
from receiving them as intended, the members were enabled to 

ay an evening visit to the Electrical Standards Laboratory, 
Whitehall, on the 19th February. The standard ampére balance 
and standard 100-volt voltmeter were shown, the former measuring 
tosixty-five parts in a million, and the latter to eighty-four parts in 
a million. By means of other balances and shunts currents up to 
10,000 ampéres can be measured, and there are other voltmeters 
which register up to 12,000 volts. Smaller currents and pressures 
are measured by potentiometers. Ina very small room, which is 
kept at a constant temperature by an automatic device, the 
standard ohm and other important resistance coils were seen, and 
the process shown for the comparison of ohms to the exactitude of 
one part ina million. The testing of meters was explained in the 
verification room, and a number of different types of meters were 
on view undergoing the exhaustive tests for official approval of 
“construction and pattern.” Outside in the area is a battery 
room, a rheostat for controlling 10,000 ampéres, and a dynamo and 
booster room. Other small dynamos were seen in the repair 
shops, as also a rotary converter for one, two, or three-phase 
transformers. Before the members dispersed their thanks to Mr. 
C. W. 8. Crawley and Mr. J. Rennie, who had kindly shown them 
round, were cordially expressed. Mr. Trotter is giving a paper on 
‘* Acceleration and Accelerometers” before the Institution on the 
2nd March, and on the 10th March the Institution’s annual con- 
versazione takes place at the Westminster Palace Hotel, when one 
of the special features of the evening will be an exhibition of 
engineering and scientific models, specimens, &c. 

LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of the Leeds 
Association of Engineers on February 22nd, presided over by Mr. 
W. H. Drake, a paper was read by Mr. J. H. Mann on “‘ The 
Running of Motor Cars.” Mr. Mann said that the chief advantage 
of the advent of the motor car was the creation of a great industry, 
providing useful employment for an ever-increasing number of 
hands. The development of the tramway system and of the cycle 
industry indicated the latent possibilities of the automobile. The 
leading makers, however, were now chiefly engaged in the produc- 
tion of four, six, or eight-cylinder high-power cars, the cost of 
which prohibited their use except by a small number of those who 
desired them. There was no reason why, by standardising and 
other means, the price might not be very greatly reduced. The 
motor traffic was a pure gain. It would do away with no labour 
except that of animals, often badly kept, and it would be far 
better for boys of a certain class to develop into mechanics than into 
omnibus drivers. The greatest objection urged against the motor 
car was the dust produced on roads ; but this nuisance was already 
being mitigated by the use of more suitable materials for binding 
tires and better attention to the highways. In his opinion, all 
roads should be brought under Government control ; and if the 
automobile clubs took these matters up, they would do more good 
than by the encouragement of road racing and efficiency trials, 
and might receive assistance from the Local Government Board. 
Motor cars were destined to become the principal means of loco- 
motion on our roads, and the sooner this was recognised the better it 
would be. In the course of the discussion, Mr. J. Pullon remarked 
that in the old stage-coach days the roads of this country were 
admirable for their purpose, but since the construction of railways 
they had fallen more into neglect. The adoption of a better 
system would go far to remove the motor car difficulty. 
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CLYDE SHIPBUILDING IN FEBRUARY. 


MaRKED activity in launching new ships has characterised 
the great Clydeside industry during February, and in the 
latter part especially. One, two, and even three launches 
per day have been common. Altogether 18 vessels of about 
38,900 tons have been sent off the stocks during the month, 
as compared with 15 vessels of 31,160 tons during January, 
and with 47,300 tons during February of last year. The 
totals for the first two months of 1906 are 45 vessels and 
77,150 tons. This represents 19 vessels and over 6000 tons 
more than in the corresponding period of last year, and is, in 
fact, the highest output for the same period of any year in 
the history of the industry with the exception of 1901, when 
the two months’ output reached 73,000 tons. The most 
notable of the items making up the February output were 
the British India Company’s Rewa, a steamer of 7000 tons, 
fitted with turbine machinery by Denny and Brothers, 
Dumbarton; the Chupra, of 6470 tons, for the same com- 
pany, by Barclay, Curle and Co. ; and the St. Patrick, a 
turbine Channel steamer for the Fishguard and Rosscare 








tailway and Harbour Company, by John Brown and Com- 
pany, Limited, Clydebank. 

In respect of new contracts the month has on the whole 
been fruitful, while it is also known that specifications for 
several large new steamers are about to be issued. 
while, prices are too high, and stocks too well occupied, to 
warrant anything like precipitancy in placing contracts. 
There is also just the possibility of a strike over the question 
of weekly payment of wages, on which subject there is a 
general vote of the workmen at present being taken. Of the 


Mean- } 


contracts placed the following are the principal :—William | 


Bearmore and Co., Dalmuir, are to build, for the Pacific 
Steam Navigation Company, two twin screw steamers for the 
company’s West Coast service. These vessels are to be 360ft. 
long, 46ft. beam, and 25ft. depth, with a deadweight carry- 
ing capacity of 3400 tons. Alex. Stephen and Sons, of Lint- 
house, and D. W. Henderson and Co., of Partick, have each 
received an order from Maclay and McIntyre, Glasgow, to 
build and engine a high-class cargo steamer of 7000 tons 
carrying capacity. Fleming and Ferguson, Paisley, who will 
shortly launch the second of the two hopper barges which 


| they are building for the Clyde Navigation Trustees, have 

had their tender accepted by the Thames Conservancy Board 
for the construction of a bucket ladder dredger and four 
steam-hopper barges. Robert Duncan and Co., Port 
Glasgow, are to build a steamer of average size for Bruce 
| and Co., Glasgow, and the Campbeltown Shipbuilding Com- 
pany, a steamer of 8000 tons deadweight for English owners. 
The Ailsa Shipbuilding Company, Troon, is to build a 
steamer of about 1200 tons for William Sloan and Co., 
Glasgow ; George Brown and Co., Greenock, a screw tug for 
foreign owners ; and William Simons and Co., Renfrew, 4 
dredger for a colonial port. Altogether, thé fresh work placed 
during February aggregates about 26,000 tons. 








AccorDING to a recent report by the United States 
Consul-General at Bucharest, there is a market in Roumania for 
manufactured articles of all kinds, especially motor cars, bicycles, 
&e. The Consul-General thinks that the domination of the 
Roumanian market by Austria-Hnngary and Germany is due not 
so much to their proximity as to the absence of keen competition. 
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CANTILEVER GOLIATH ELECTRIC CRANES. 


Two electric Goliath cranes have just been specially 
designed and constructed by Messrs. Jessop and Appleby, of 
Leicester, for transferring phosphate from railway wagons 
to conveyor belts, which, with auxiliary appliances, deliver 
it intoship’shold. These cranes are illustrated above. The 
aparge is brought in railway wagons, and is removed 
vy grab buckets of about two cubic yards capacity, fitted 
with appliances, operated by the driver, for closing the bucket 
when full, and emptying it at any 
point or at any height desired. The 
cranes are equal to a normal working 
load of four tons. The span, centre 
to centre of the supporting towers 
and crane track, is 20 m. (= 65ft. 
7in.), and the overhanging of the 
cantilever jib on one side is 6°50 m. 
(= 21ft. 4in.). The speed of lifting 
is 120ft. per minute, the load is 
traversed along the jib at a speed of 
300ft. per minute, and the crane 
travels at a speed of 90ft. per 
minute. 

The two cranes are identical in 
construction and arrangement, but 
are of different heights, the end 
frames which carry the travelling 








VERTICAL OIL ENGINE. 


Unt quite recently the difficulties in the way of construct- 
ing and of satisfactorily operating oil engines with more than 
one or two cylinders have been considerable, and with many 
of those made the complications and disadvantages have out- 
weighed the otherwise undoubted advantages, for some 
purposes, of the multi-cylinder oil engine. 

These complications and disadvantages have, it is claimed, 
been overcome in the engine illustrated on the next page by a 





wheels and propelling gear being | 
higher in one crane than in the other, 

so that when the crab is withdrawn | 
from the outside of the tower one 


crane will pass freely over the other, 
and admit of either crane being 


operated on any part of the storage A 


space. The ground on which the 
cranes have to work being of a some- 
what treacherous character, open 
lattice-work is employed throughout, 
with a view to reducing weight as 
far as possible, consistently with pro- 
viding for a maximum stress of five 
tons per square inch of section ; and 
for the same reason the length of the 
Wheel base is greater than would be 
necessary in many cases. 

The undercarriage at the foot of each 
of the vertical tower supports is fitted 
With cast steel wheels turned on the 
tread, and provided with gear for tra- 
velling by power transmitted from the 
centre of the main girders, The crab, 
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To Governor 


— Part Section on vine XY —— 





as will be seen, runs on the upper 
member of the cantilever girders, 
and is mounted on machined cast 
steel wheels with roller bearings. 
The crab frame is of mild steel sections, braced and fitted 
with bearings for the gear and fixings for the two electric 
motors respectively for lifting and traversing, each of ample 
power for the duty above indicated. The first motion gears 
are machine cut, and the last reduction wheel of the hoisting 
gear is of cast steel. 

The motions above referred to are operated from the cage 
Gupended from the crab, and this is arranged so that the 
we may have a complete view of his work. Magnetic 
brakes are applied to both hoisting and travelling motions, 
In addition to limit switches. The grab is lifted by a chain 
_s ona barrel, and appliances are provided for control- 
ing the opening and closing of the grab by a hand lever 
Operated by the driver, ; 


Toe Excrscee 9 





VERTICAL OIL ENGINE—SECTION 


new system of governing developed and patented by Crossley 
Brothers, Limited. Under this system each cylinder of the 
engine is provided with two inlet valves, one for air only and 
the other for mixture. In the passage leading to the air 
valves is placed a throttle valve, which is connected to and 
controlled by the governor. As the load on the engine 
decreases the speed tends to rise, and the governor opens the 
throttle, admitting more air to the cylinders, thus reducing 
the vacuum thereineduring the suction strokes, with the 
result that less mixture is drawn in through the fuel valves 
and a corresponding reduction in the power of the following 
impulses takes place until the speed of the engine has returned 
to the normal. 

On the other hand, when the load is increased the speed of 





the engine tends to fall and the governer closes the throttle, 
reducing the amount vf air passing through the air valves 
into the cylinders, thus increasing the vacuum therein during 
the suction strokes, with the result that more mixture is 
drawn in through the fuel valves, and a corresponding 
increase in the power of the impulses takes place until the 
speed of the engine has returned to the normal. The 
arrangement of the valves"is shown in section, to which the 
following legend refers:—A, cylinder ; B, cylinder water 
jacket ; C, air valve; D, mixture valve; E, oil inlet; F, ex- 
| haust valve; G, air throttle valve ; H, ignition. 

Some of the effects claimed for this system of governing 
| are that (1) the fluid frictional losses on light loads are 
| reduced instead of increased, as generally happens; (2) 
| automatic ignition is easily effected on all loads with simple 
| self-heated ignition tubes, owing to the fact that compres- 
| sion is higher on the light loads than on full loads; (8) 
| as the normal compression pressure is not reduced on light 
| loads, it is always available for overcoming the inertia of the 

reciprocating parts and prevents any knock; and finally (4) 
| the absence of any knock and of any complicated gear makes 
| the running of the engine remarkably quiet at all loads. 
| Other details of this engine which may be of interest may be 

summarised as follows :—The lubrication of the main bear- 
| ings, connecting-rods, cam shaft, cam shaft gear, pistons, 
&c., is automatic throughout, and is on the ‘splash ”’ 
| principle. The cams and gear wheels are all enclosed. The 
cylinders have loose liners. The vaporisers are of the internal 

| type, heated by lamps for starting, and afterwards kept at 

| the required temperature by the heat of the ignitions. Oil ‘s 
delivered by a single pump to a stand pipe, whence it flows 

| by gravity to the four mixing valves. Starting is effected by 
admitting compressed air by a separate compressed air valve 
on each of the two middle cylinders, and it is carried out 
without in any way interfering with the ordinary working 
valves or their gear. 

The engine illustrated has cylinders Qin. in diameter by 
12in. stroke, and when running at 300 revolutions per 
minute it will give off a safe working load of 50 brake horse- 
power. As will be seen, all parts of the engine are quite 
accessible. 








Dock ENTERPRISE AT THE BRISTOL CHANNEL Ports.—Dock 
enterprise in Wales is very manifest. At Cardiff a com- 
pletion of the work in hand there may soon be expected. 
Scarcely a week passes without prominent indications that the 
huge undertaking is to be finished in 1906. ‘‘ Over the way,” as 
engineers state, referring to Bristol, labour is ceaselessly carried on 
at the new docks. Similar good work is being exhibited at 
Swansea, while the Newport Alexandra Dock and Railway Com- 
pany are not a pace behind in their engineering and industrial 
rivalry. In fact, it is claimed for them by observant lookers on 
| that they have one of the herculean labours to accomplish, com- 
| pared with which the task, always a stiff one to the railway 
| engineer, of replacing bridges without interfering with traffic, is 
insignificant. This consists in ‘‘ tackling” one of the little but 
boisterous Welsh rivers, the Ebbw, blocking it up, and giving it a 
new channel. Beginning last summer the contractors, Easton, 
Gibbs and Co., Westminster, are now showing good progress. 
| The magnitude of the task is indicated by the excavation of the 
dock, 3000ft. long, 1000ft. wide, 40ft. deep. Through acorner of 
the new dock the Ebbw Vale River makes its way, and the new 
channel is now being cut, necessitating the clearing away of over 
half-a-million tons of earth. In all, the earthwork removed will 
total four to five million tons. Steam navvies are being success- 
fully used, and each movement means the clearance of close upon 
| three tons of earth. For the slopes of the docks 150,000 tons of 
| stones will be needed, and for the viaducts upon the sidings to 
| the four new coal hoists 300 tons of steel. In the carrying out of 
the contract, which is expected to be completed by the summer of 
| 1907, a village has been formed for the necessary offices and men, 
| of whom over a thousand are employed, and ten miles of a tem- 
| porary railway have been constructed. 
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EXPRESS COAL-BAGGING LIGHTER 


THAMES IRONWORKS AND SHIPBUILDING COMPANY, LIMITED, CANNING TOWN, ENGINEERS 
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“THe ENGINEER 


COAL-BAGGING LIGHTER. 


WE were recently inyited by the Thames Ironworks and 
Shipbuilding Company to witness a series of trials carried out 
at the Thames Ironworks with an ‘‘ Express’’ coal-bagging 
lighter, which has just been built by this firm for the 
Admiralty. The craft, which can carry 1000 tons, is pro- | 
vided with means for filling bags with coal, without having 
to resort to shovelling, and with appliances for transporting 
the bags when filled to vessels alongside. The hull is con- | 
structed of steel and is of the following dimensions :—145ft. 
long by 36ft. beam by 19-6ft. moulded depth. Her draught 
is 14ft. when loaded with 1000 tons. The hull is divided by 
three transverse bulkheads into four main compartments. 
In the centre of the lighter a space is reserved at the bottom 
for the hoisting engines, pumping engine, condenser, and 
electric light plant. Above this are air-filtering and fan 
chambers, which will be referred to later on. The illustra- 
tions which we give above show the arrangement of the craft, 
and also various purposes for which it may be employed. It 
will be seen that it is provided with two slewing cranes and 
two fixed elevators. 

Running practically the whole length of the vessel, and 
parallel to one another, at the bottom of the vessel, as 
will be seen above, are two galleries or filling rooms. 
These have about 7ft. head room, and are provided with 
benches on either side of such a height that the mouth of a 
sack when the latter is hung up just comes level with them, 
so that itis easy for men to rake coal delivered on to the | 
benches into the sacks. Suitable bag holders are arranged 
along the edges of the benches for suspending the bags and | 


; on. 


| 
| 
| 





| are situated at either end of the coal bunker’. 
| fitted with McKrow-Cameron ‘‘ Express ’’ transporters, and 


| ship alongside up to 120 tons of coal in bags per hour. 
| transporter consists of a perpendicular steel structure fitted | 


holding the mouths open while the process of filling is going 

Fixed and portable screens are provided to prevent the 

coal from falling down on to the floor of the filling rooms. 
When the bags have been filled they are mechanically 


lifted on to an overhead rail, along which they are drawn to | 


the base of one or other of the elevators by means of a reci- 
procating pawl arrangement. The elevators, as will be seen, 
They are 


are each capable, so we were informed, of transporting to a 


with a grooved wheel at the top and bottom. An endless 
chain works over these pulleys and is provided at intervals 
with projecting trolleys, which engage with hooks attached 
to the bags. 
means automatically taken off the runway and hoisted by the 
chain of the elevator to any desired height. When it reaches 
a predetermined point it is automatically released from the 
elevator chain and directed on to a radial arm hinged on to 


the elevator, and arranged in such a way that it can be | 


turned through a considerable angle, and can be raised or 
lowered to suit varying circumstances. Along these arms 
the bags are run into the required position on the ship it is 
desired to coal. Trunks are provided from the deck to the 
filling galleries for the purpose of returning the empty bags, 
so that the foregoing process may be repeated over and over 
again. 

As may well be imagined, the galleries become filled with 
coal dust, and it would be impossible for men to work in them 
unless some means were provided for ventilation and for 


Each | 


As each bag arrives at the elevator it is by this | 


Se 


Swain 


freeing the air of dust. Accordingly, arrangements are made 
| by which the dust-laden air is withdrawn by means of the 
| fans mentioned above, and passed through the filtering 
| chambers, pure air being supplied in its stead. 

The two slewing cranes are of 24 tons capacity. They are 
of the high-speed ‘‘ Cameron ’’ type, and are to be used for 
filling the lighter’s own holds with coal by means of one-ton 
grabs, and also for transporting bags of coal from her holds or 
from barges alongside to vessels requiring coal on the other 
side. Various methods of employing them are shown in the 
illustrations. They are capable of picking up or dropping 
their loads at any point beyond a radius of 8ft. and within a 
| radius of 40ft. They are stated to be capable of dealing with 

from fifty to sixty tons oi coal per hour each. _ ; 
The boat is lighted throughout'by ‘electricity, some sixty 
| incandescent lamps being fitted in the filling galleries, engine 
and boiler rooms, holds and cabin. Arc lamps are provided 
over the crows’ nests on the tops of the elevators so that work 
| may be carried on by night. Electric bells and voice tubes 
| are fitted for the necessary communication. 
| Ifthis system of transporting be adopted, the makers sug- 
| gest that two ports should be‘arranged in the sides of the 
| battleships, through which the transporter arms of the 
| elevators could be taken and connected to a system of over- 
head runners fitted on board and attached to the skid 
| beams in such a manner as to form a continuous bar. 
With this arrangement the bags could be run direct to the 
spot where they are to be shot. This, it is urged, would do 
| away with all trolley work over the deck, and there would be 
| no necessity to unship any of the ship’s boats and gear, as 18 
‘ usual when coaling operations are being carried out. 
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ON THE USE OF THE BOLOMETER AS A 
DETECTOR OF ELECTRIC WAVES.* 
By Lieutenant C. Tissot, Brest. 
veral years ago since I carried out a number of experi- 
spects analogous to those of Mr. Duddell, by taking 

observations with a sensitive thermo-detector laced in circuit with 
the receiving aérial. The apparatus which I used in my experi- 

snts is a kind of bolometer which enables one to record the 
tions of resistance of a very fine metal wire produced by very 
att changes in temperature in a similar way to the arrange- 
aaa of Langley.t The yen ve object of these experiments was 
the investigation of the conditions of resonance in the aérial 
systems, but occasionally they resulted in my observing phenomena 
identical with those which have been pointed out by Messrs, 
Duddell and Taylor. It may, therefore, be of interest to describe 
my unpretentious pt apt ny and in so doing I propose to allude 
oily to those particular points which appear to be common to both 
series of investigations, and not to deal either with questions of 
resonance, frequency, or damping. : aN 

The principle of Langley’s bolometer is well known. Two fine 
metal wires are inserted respectively in the two arms of a Wheat- | 
stone bridge. A variation in temperature of one of the wires 
yroduces a variation in its resistance which is indicated by the 
Pridge galvanometer, the bridge having been previously balanced. 

In applying the bolometer to the detection | of electric waves it 
is necessary to ensure the complete heat isolation of the bolometric | 
arms, and, on the other hand, to localise the action of the waves 
in one arm only. 

To effect this the arms, which are straight and very short- 
1-5 em. of 10 # diameter platinum wire, in the most sensitive 
models—are brought very near to one another within the same | 
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enclosure. : 
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case in which they are contained is made as small as possible, 
and is enclosed in two successive coverings of silver-plated brass, 
between which is a very thin air space. The whole is immersed 
ina small vessel filled with water. In another model the heat 
isolation is obtained in a more simple manner by means of a Dewar | 
vacuum vessel, 

According to the kind of measurements for which the apparatus 
is intended, two different methads are employed for localising 
the effect of the wave. In one of these methods, similar to that 
employed by Reubens, each arm of the bolometer is formed by 
four exactly equal pieces of wire arranged in the form of a bridge 
Figs. 1 and 2. 

The balancing resistances of the bridge are either of German 
silver or platinoid, and are immersed in petroleum. The balancing 
of the main bridge is performed by means of a slide wire of large 
diameter. The aérial and the earth connection are attached at p p 
and 4 to that diagonal which is not in the circuit of the main 
bridge. 

The apparatus can be calibrated direct by a continuous current 
and can be used as a wattmeter—the resistance being known and 
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the self-induction negligible. The method employed for taking | 
the measurements consists in the observation of the permanent 
deflection of the galvanometer of the main bridge under the action 
of the waves received during a suitable time. e aérial and the 
earth are removed, and there is connected in their place a source 
of direct current capable of supplying the required current to the 
bolometric bridge m x Pq, 80 as to produce the same deflection of 
the galvanometer of the main bridge. 

Since it is necessary that the unbalancing of the main bridge 
shall be solely due to the heat developed in the auxiliary bridge 
mb i Pd an external means of adjustment—a kind of slide wire—was 
added to the bolometric bridge in order to be able to realise | 
exactly the desired conditions. These are obtained when the 
galvanometer deflects in the same direction and exactly to the 
— amount, on reversing the .direct current in the auxiliary | 

ge. 

; The other method of localising the effect of the waves consists | 
In inserting between the bolometric arms, each of which are 
formed of a single piece of wire, suitable ironless choking coils, of 
dimensions previously determined by experiment. The aérial and 
_— are then connected as shown in Fig. 3. The sensibility of | 

ese arrangements depends, of course, upon that of the galvano- | 
> ay employed. For moderate degrees of sensibilitya d’Arsonval 
Fon beat galvanometer was used. The apparatus is then suitable | 
“pd use on board ship. Where extreme sensitiveness was required 
: employed a moving needle galvanometer—Thomson’s type—with | 
‘Wo parallel vertical needles, the resistance of the galvanometer | 





A communication to the Institution of Electrical Engineers. 
pj, Comptes Rendus, February, 1903; November, 1903, Journal de 
‘ysique, July, 1904, 


| energy absorbed. 
| between 50 and 60 ohms. 


| being chosen equal to that of each of the bridge arms. I was thus 
| able to obtain deflections of about 10 mm. withan effective current 
| of 100 micro-ampéeres—scale at 1 m. distance. 

“en arrangement of the transmitter and receiver is shown in 

ig. 4. 
If the length of the transmitting aérial A is left constant and 
| that of the receiving aérial B be varied progressively, it will be 
| noted that the deflections of the bolometer reach a maximum fora 
certain length of B. The aérial system A B are then in resonance 
and have the same natural period. 

When the aérials A and B have the same shape, for instance 
both being either simple wires or both consisting of four parallel 
wires, it will be found that the resonance always occurs when the 
lengths are equal whatever may be the general curvature or 
inclination of the aérials, The measurements given refer to 
systems in resonance. 

1. Influence of the resistance of the measuring instrument.—By vary- 
ing the value of a non-inductive resistance arranged in series 
with the instrument in the receiving aérial, I found that there 
was a best value for the resistance from the point of view of the 
In my experiments this value appeared to lie 
In fact, of three similar instruments 
the respective resistances of which were 15, 42, and 82 ohms, it 
was the 42-ohm instrument which absorbed most energy, and, 
therefore, gave the best results. 

I am of opinion that the value of the “‘ best” resistance depends 
upon the aérial employed, and that the most favourable conditions 


,| Battery 
t 














Galvanometer 
| 





Slide Wire 





Fig.3. 


are approximately reached when the resistance of the instrument 
is equal to the resistance of emission. By ‘resistance of 


| emission” I mean that amount of resistance which, assuming no 


loss of energy by radiation, the aérial should have, in order that 
the damping of the oscillations by the frictional resistance may be 


| equal to that due to radiation only. 


2. Variation of the Received Energy with Distance.—At first I only 
carried out tests at distances between 1 kilom. to 9kiloms.* But 
within these restricted limits, and when working with aérials tuned 


| in such a manner as to reduce the influence of the harmonics, I 


found that the effective value of the current in the receiving aérial 
is inversely proportional to the distance. The energy received, 
which is represented by the product 772, varies, therefore, inversely 
as the square of the distance. At a later date I was able to 
extend these measurements to a distance of 40 kiloms., and I 
obtained absolute confirmation of the law which Mr. Duddell has 


| so well demonstrated over longer distances. 


3. Influence of the earth.—l also carried out a great number of 
measurements with various methods of earthing, both at the trans- 
mitting and receiving stations. Without entering into the details 
of these experiments I may say that with regard to the influence 
of the surface of the earth capacity I arrived at the same general 
conclusions as Mr. Duddell. I observed particularly that the 
‘‘earth ” obtainable on board ship by connecting to the hull is very 
much better than that which one gets on land by means of plates 
buried in the ground. I believe, however, that I have established 
the fact, contrary to the opinion expressed by Mr. Duddell, that 
the ground when damp makes a better earth than when dry. 
These conclusions are rendered apparent not only by direct 
measurements of the energy by means of the bolometer, but by the 
data resulting from the study of the damping. 

4. Number of interruptions.—My experimental observations also 
showed that if the number of interruptions is made to vary from 


| n to n’ per second, the effective value of the current received by 


the atrial varies in the ratio of Nx to Nu’, This result, which 
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appears in accord with the observations of Duddell and Taylor, is 
Let 


| readily capable of interpretation by reasoning as follows: 


I denote the reading on a hot wire ammeter put in series at the 
bottom of the transmitting wire. 
A = the amplitude of the current in the aérial. 
T= the — 
*y = the decrement of the oscillation. 
n=the number of interruptions, that is of wave trains per 
second. 
By a simple integration we then obtain ‘for the fundamental 
wave— 
A2 472 
a % int? yf 
- is almost equal to unity, it is clear that 


[2=,; 


Since the factor _4 * 
42 + 


the energy transmitted by a single wave train, which is propor- 


| tional to A®, is given by a relation of the form We = K A? 


= Ke (K and K’ being constants). In the same manner the 
energy received for a single wave train is easy to compute, if one 
assumes that the detector completely absorbs this energy. If an 
effective current ¢ is obtained with x interruptions, that is with » 
trains per second, then the equation W = 2 expresses the energy 
n 
received for a single wave train, p being the resistance of the 
measuring instrument—in this case the bolometer—when the 
number of interruptions varies from x to n’, i varies from i to ’’, 


"yD , v , 

s* n + ie 
and — = —, whence — = Bla 

“ n t Nin 


5. Numerical value of the energy brought into play.—These con- 
siderations enable us to compare the values we have obtained with 
those obtained by Mr. Duddell. The direct system of excitation 
was used, the transmitting aérial being connected to one spark 
ball of the oscillator, the other ball being connected to earth. The 


* Comptes Rendue, March, 1904, 





transmitting and receiving aérials were identical, and were conse- 
quently in resonance without any added self-induction. Each of 
the aérials consisted of four parallel wires at a distance apart of 
one metre, and having atotal length of 55 metres from the extreme 
summit to the ground. 

With 26 interruptions per second the hot wire ammeter in the 
transmitting aérial shows 2-8 effective ampéres. With a bolo- 
meter inserted between the receiving aérial and the earth the 
following values were obtained :— 

Current é in the 


i Di - > 
Distance D in receiver in 


kilometres. Product i x D. 


microamperes. 
1-150 . 8290 9550 
8-000 1180 9450 
40-000 235 9400 


Although a slight regular decrease is apparent in the product 
« x D, it may be nevertheless regarded as constant. Consequently 
under the same conditions at the transmitter the value of the 
current at 48 kiloms.—that is, at 30 miles—would be 195 micro- 
ampéres. 

he values obtained appear, therefore, to be somewhat higher 
than those of Duddell and Taylor, since they refer in this csse to 
26 wave trains. But the conditions of the experiments are not 
altogether the same, seeing that my observations refer to a system 
which was excited by direct coupling. 

I believe, moreover, that the resonance was somewhat sharper in 
my experiments, because the proper frequency of the aérials as 
arranged was strictly the same. In any case [ venture to hope 
that it may be of interest to the members of the Institution to 
place on record these results, 








THE INSTITUTION OF CIVIL ENGINEERS. 


A PLEA FOR BETTER COUNTRY ROADS. 


At the ordinary meeting on Tuesday, the 20th, February, 1906, 
Sir Alexander Binnie, President, in the chair, the papers read 
were:—‘‘A Plea for Better Country Roads,” by G. R. Jebb, 
M. Inst. C.E.; and ‘“‘Country Roads for Modern Traffic,” by J. E. 
Blackwall, B.A., Assoc. M. Inst.C.E. The following are abstracts 
of these papers :— 

The author of the first paper, after pointing out that the proper 
maintenance of the country highways is a matter in which the 
whole community is interested, that the traffic on them is probably 
greater now than it has ever been, that many of them are badly main- 
tained at extravagant cost, and that a new kind of traffic, viz., the 
motor car traffic, has sprung up during the past few years, urges that 
the present is a specially fitting time for engineers to consider— 

(1) Whether they are adopting the best methods of maintaining 
the roads. 

(2) What improvements are necessary to fit the roads for the 
new and increasing traffic. 

With regard to (1), the author specially advocates that the roads 
should be better drained, and kept dry and free from mud; and 
he enumerates some of the advantages which the public would 
enjoy if this were done. Among these advantages is the fact that 
the dust nuisance, which has become a very serious question, would 
be practically abolished. He considers that the extra cost of 
labour would be more than counterbalanced by less outlay on 
future repairs. 

With regard to (2), the author considers it impossible to lay 
down any general rules that would be applicable to all roads in all 
districts; he recommends that the roads be classified, and that 
they should be strengthened and improved on scientific principles 
according to special circumstances. More care should be taken in 
the selection of stone for macadam, and he deprecates using local 
stone because it is the cheapest. He invites discussion, and hopes 
engineers to County Councils and others will state the result of 
their experience in the maintenance of roads, and especially as to 
the use of ‘‘Tarmac” or other dust-preventing material. He thinks 
that money would be better expended in improving the existing 
roads than in making new ones. 

The author also strongly recommends that all country roads 
should be repairable by the County Councils, and points out 
generally, and also by reference to a special case, some of the 
serious disadvantages of the present system, under which the main 
roads only are repairable by the County Councils, all other roads 
being repairable by District and Borough Councils. 

If the author’s suggestion as to keeping the roads free from mud 
were adopted throughout the country, a large number of additional 
labourers would be permanently needed, and he believes their 
work would be remunerative. If the roads were generally improved, 
a further large number of men would be wanted for several years 
to come, and the author thinks that no better or more useful work 
could be found for some of the able-bodied men who now swell the 
ranks of the unemployed ; and that the work would be free from 
the serious objections which have been raised to many of the 
schemes which have been suggested for the benefit of that class. 

The author of the second paper points out that it is now uni- 
versally acknowledged that a radical improvement is required in 
the main roads of England, so that heavy traffic, consisting of trac- 
tion engines, motor lorries, and heavy carts, shall not cut up the 
surface, and render it inconvenient for light, fast traffic, including 
motor cars, light carriages, and cycles, and that foot-passengers 
shall be protected from being run down or choked with dust by 
motor cars. He suggests the gradual alteration, as funds allow, 
of existing main roads into twin roads, one for heavy traffic and 
the other for light, separated by a fence and a footpath. From 
what little data at present exist on the subject of the cost of 
maintenance of roads required for heavy traffic only, or for light 
traffic only, it appears probable that a saving of expense would, in 
the long run, result ; and there would be, beyond doubt, advan- 
tages to the users of the road by separating the traffic. Whether 
the advantages would be worth the initial cost of alteration is a 
matter of opinion, 

The details of construction would vary considerably according to 
local circumstances, the amount and weight of traffic, the value 
and nature of adjoining land, the cost of material delivered, &c. 
The minimum width of the two roads and footpath together should 
be at least 46ft. between fences, 21ft. for each road, and 4ft. for 
the footpath. The surface water would be conducted into a pipe 
drain under the footpath by pipes laid near the surface under the 
light road, and by cross gutters over the heavy road, both roads 
sloping down towards the outer-sides and towards the footpath. 
The two roads would converge into one at the entrance of a village 
or any confined space. ll crossings of roads would be notified by 
signposts, and speed of traffic reduced to a safe maximum. At 
gateways into fields on the side of the light road a space would be 
left in the wire fence, closed by a rail pivoted toa post near one 
end, and opening upwards, assisted by a counterpoise at the other 
end. 

For purposes of considering the probable cost of conversion of a 
road into a twin road the items which would occur on a typical 
road are set out below with suggested prices. It is assumed that 
the road, originally 30ft. wide, is widened to 46ft. between fences, 
and that the extra land required for this widening is given by the 
adjoining owner for the good of the public. 





Per lineal yard 

Moving fence.. .. .. .. co ORS 
Removing sodandearth .. .. . 002 
Foundation stone, delivered ... 040 
Road metal—3in. gauge—delivered —.. 0 3 
Labour, packing, spreading, and rolling 0 2 
Labour, making up footpath .. .. .. 010 
Making up light road.. a Ss 09 6 
Pemcing «0 s3" ce 6s 007 

£117 





This would be practically £1900 per mile, 
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CATALOGUES. 


BEDFORD ENGINEERING COMPANY, Bedford.—Card H, 1906, with 
illustration of travelling swivelling jib crane. 

Str James LaInG AND Sons, Limited, Sunderland.—Special 
net price list of gun-metal steam wheel valves. 

DREWRY AND Sons, Herne Hill, London.—Pamphlet descriptive 
of railway inspection cars propelled by petrol engines. 

RECORDERS, Limited, 171, Queen Victoria-street, London.— 
This is a pamphlet setting out the advantages of the Rochester 
card recorder. 

Dovei’s ENGINEERING, Limited, Great George-street, Leeds.— 
This firm has sent us a picture post-card, with illustrations of a 
portable oil engine. 

HEENAN AND Frovub, Limited, Worcester.—A four-page circular 
of haulage plants contains illustrations of steam and electrically- 
driven hoists and haulage gear and capstans. 

THos. MITCHELL AND Sons, Limited, Bolton.—The new stock 
catalogue issued by this firm is claimed to be a bond fide list of the 
stock on hand, and not a register of other firms’ machinery. 

C. W. Hunt Company, West New Brighton, New York.— 
Pamphlet No. 061 is of pocket size, and intended to give only a 
general idea of the numerous manufactures turned out by this 
company. 

ALLIs-CHALMERS ComPANY, Milwaukee, Wis., U.S.A.—Bulletin 
No. 1502 gives full details of the official test of engines installed 
in the subway power-house of the New York Rapid Transit 
Company. 

C. F. Carver, Limited, Alfred-street Mills, Nottingham.—Price 
list of turned steel shafting, couplings, collars, pulleys, plummer 
blocks, and hangers. The book is neatly bee weed and is provided 
with an index, 

Veritys, Limited, Hardman-street, Deansgate, Manchester.— 
Catalogues 520, 521, 522, contain particulars of new apparatus, &c., 
including the interpole motors and the ‘‘Cyclax” slow-motion 
starting gear. 

THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Limited, 
Stellite Works, Birmingham.—Catalogue C 118 deals with stellite 
controllers for electrically driven cranes, machine tools, &c., and 
is a well-produced publication. 

SAMUEL DENISON AND Son, Limited, Hunslet, Leeds.— Weighing 
machines and -weighbridges of almost every conceivable pattern, 
from a tradesman’s scales to a locomotive weighbridge, are illus- 
trated, described, and priced in this book.- 

LANCASTER AND TONGE, Limited, Pendleton, Manchester.—A 
neat booklet on ‘‘ The Lancaster” (R.T.M) steam traps and steam 
dryers has been received from the above firm. These appliances 
have achieved a wide-world reputation. 

WILLIAM BuTLer, 20, Crosby-road, Birkdale, Southport.— 
Butler's patent ‘‘ Swincam” camera stand. This tripod stand has 
a head that is adjustable horizontally, vertically, or obliquely, and 
can, if necessary, be completely inverted. 

ROBERT JENKINS AND Co., Rotherham.—The 1906 edition cf 
this catalogue serves to commemorate the fiftieth year of the 
firm's existence as manufacturers of wrought iron, steel and copper 
boilers, heating apparatus, and domestic appliances. 

Tuomas PicGotT AND Co., Limited, Birmingham.—Circular of 
pressed steel tanks. The principal advantages of these steel tanks 
are that they are standard, only three kinds of plates used, and 
no corner pieces, any multiple of 4ft. in length or width can be 
made, also tanks can be supplied from stock. 

Davip COLVILLE AND Sons, Limited, Motherwell.—A new list 
of sections sent us by this firm contains sizes, brands, qualities, 
&c., of steel plates and steel and iron bars, all made by the Siemens 
open-hearth process. A portion of the book is set apart fora 
number of excellent illustrations of the works at Motherwell. 

MATHER AND Piatt, Limited, Manchester.—A pamphlet on 
steam turbines sent us by Messrs. Mather and Platt opens with a 
short article describing the different types of turbines, but the 
bulk of the pamphlet is set aside to a very complete description of 
the multi-phase impulse turbine called the ‘‘Zoelly.” Tabulated 
results of tests are included. 

WaLLAcH BrorHErs, 57, Gracechurch-street, London.—A list 
of safety appliances issued by this firm includes apparatus particu- 
larly iatended for the protection of workmen in mines, chemical, 
and other works where danger of asphyxiation prevails. The 
apparatus has been constructed to meet the requirements of the 
Home-office. 

EDISON AND SwAN UNITED E.ectric Licut Company, Limited, 
send us this week a leaflet describing the ‘‘ Wind-up ” ceiling rose, 
which can employ fittings of varying weights with equal effect, as 
it is not upon the weight of the fitting that the working of the 
article depends, but upon the band-brake arrangement. Unlike 
other types, the entire mechanism is enclosed in porcelain, and 
perfect electrical contact is made. 

Evectric STORAGE BATTERY Company, Clifton Junction.—This 
booklet is devoted entirely to the chloride accumulator. The sus- 
pension of the plate in this accumulator is now above the level of 
the acid; the positive plate has been entirely re-designed in 
detail; a greatly improved type of negative plate has been 
adopted; wood diaphragm separators are used exclusively ; 
increased space beneath the plates is provided ; and non-corrosive 
nuts are employed for coupling up. 

W. H. SmitH AND Son, Norfolk-street, London.—A tastefully 
bound album of coloured designs for posters has been issued fron 
the above firm’s advertising department. The illustrations include 
designs suitable for posters of motor cars, cigarettes, foods, and 
liquors, and although artistic in design, the chief function of the 
poster—namely, the quality of arresting the attention of the 
passer-by—has been always kept in view. In the motor car 
designs the artist has with much skill given tke idea of high speed, 
but in one case he has exceeded his licence in placing the fair 
driver at the wrong side of the car. 

BERGTHEIL AND YOUNG, Limited, 12, Camomile-street, London. 
—List No. 26 is devoted to ‘‘Bandy” flexible couplings made 
according to the ‘‘Zodel-Voith” patent. In this appliance discs 
securely keyed to the ends of the shafts to be coupled are provided 
with cylindrical rims, fitting concentrically one into the other, with 
some play left between them and between the ends of the 
driving and the driven shafts. These rims are connected together 
by means of an endless belt or strip, which is, so to speak, 
threaded loosely through a number of slots with rounded edges, 
thus transmitting the power from one half of the coupling to the 
other. Wear of the belt through friction is said to be practically 
negligible. 


NAVAL ENGINEER APPOINTMENTS. 
been made at the 








THE following appointments have 
Admiralty :— 

Engineer Commanders.—E. G. P. Moffett, to the Cornwallis, 
E. J. Austen, to the Trafalgar, on re-commissioning ; J. M. Thomp- 
son, to the Essex ; C. H. Steward, to the Victory, for supervision 
of machinery of torpedo-boat destroyers; C, T. Goodall, to the 
Black Prince, on commissioning. 

Engineer Lieutenants.—C. de F. Messervy and G. H. White, to 
the Cornwallis ; P. Stocker, to the hg ei S. McM. Russell, 
to the Essex; H. E. J. Reynolds, A. R. Rice, W. R. Davies, and 
H. F, Russell, to the Victory, lent for oil fuel course; J. W. J. 
Sellex, to the London ; J. J. Screech,to the Diana, 

Engineer Sub-lieutenants. —W. T. Parez, to the Cornwallis; 
H, ©, N, Simes, to the Vulcan. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Pig Iron. 

No improvement can yet be noted in pig iron. The slight 
recovery that manifested itself in the North of England a week ago 
led to the hope on this—Birmingham—Exchange that things were 
going to be better ; but the temporary recovery seems to have been 
only a repetition of the many fluctuations, and no permanent gain 
can be reported. The business in pig iron in Staffordshire is con- 
sequently unimproved. Buyers will not operate, and Midland and 
Staffordshire sellers are mostly indifferent about making contracts, 
well knowing that prices would have to be considerably revised 
upon last orders. While the stock of Cleveland warrants is so 
heavy as 750,000 tons, and there is little prospect of the iron being 
taken up, there seems little else for it but that the present lack of 
confidence must continue. Little escape from this situation is 
offered. Both buyers and sellers here are still exercising a waiting 
policy. Meantime, prices are scarcely better than nominal. North- 
ampton forge iron may be named at 60s. 6d. to 61s. 6d. ; Notting- 
ham, 63s. 6d. to 64s. 64.; Derbyshire, 61s, 6d. to 63s.; Stafford- 
shire, cinder qualities, 56s. 6d. to 57s. 6d.; and part-mines, Staf- 
fordshire, 62s. to 63s. per ton. 


Larger Blast Furnaces. 

In the official returns of pig iron production just issued for 
the year 1905 a very considerable increase is shown as compared with 
the two preceding years. The total for South Staffordshire is 
415,742 tons, as compared with 373,196 tons in 1904 and 400,554 
tons in 1903, The output per furnace last year was 21,884 tons, 
which shows an increase of four or five-fold that of the old and 
obsolete furnaces in operation thirty years ago. Not only is the 
production per furnace thus enormously increased, but the 
methods of production have resulted in economies which the last 
generation of ironmasters never dreamt of. 


Pipe Founding. 

Some interesting information on the art of core making 
in pipe founding was given to the Staffordshire Iron and Steel 
Institute at its last meeting by Mr. Robert Buchanan. He said the 
part of the mould or core which comes in direct contact with the 
molten metal is invariably formed from a mixture of which silica 
or sand formed the greater part. The only exception was when 
iron moulds, either as a whole, orin part, were used to form ‘‘chill” 
castings, namely, those having a hardened skin due to the quick 
cooling of the iron run into the chill mould ; silica or sand was 
infusible at the highest temperature obtainable in ordinary work- 
shop practice. Hence it is used in the foundries as the material 
used for direct contact with metals. Silica by itself, however, 
wanted one quality which must be present before moulds or cores 
could be made. ‘That quality was cohesion or ‘‘ bond,” and was 
wholly absent when the sand was pure silica, as in the case of silver 
sand. 


German and Belgian Iron and Steel. 

To-day — Thursday —in Birmingham, ironmasters were 
complaining that whenever native prices get to a remunerative 
level the foreigner is again immediately heard of. The price of 
£6 12s. 6d., quoted last week as the rate at which Belgian and 
German bar iron is now once again being offered in this district, is 
declared to be not the minimum at which it can be bought by 2s. 6d. 
per ton. The nutand bolt makers and fencing makers are buying 
it, and Staffordshire ironmasters who quote £7 and £7 5s. for their 
common iron naturally ask, ‘“‘ Who can live against competition 
like this?” The sheet iron makers are also subject to competition 
at date from Belgium. Steel sheets to sell against Staffordshire 
black sheet makers are being imported into this district from 
Liétge at prices 5s. to 10s. per ton below local quotations. Stafford- 
shire steel sheet makers are hampered by the advance of over £1 
per ton in Bessemer billets and Bessemer sheet and tin-plate bars 
over the past twelve months, and the increasing scarcity of the 
raw material. Native steel sheet bars are quoted £5 10s. to £5 12s, 
per ton. 


Unmarked Bars. 

The Staffordshire Unmarked Bar Association are still 
giving their attention to the question of organisation and com- 
bination, with a view to inducing all common bar makers to join. 
Directions have been given to proceed with the combination, 
irrespective of the Lancashire and Yorkshire manufacturers, whose 
adhesion is doubtful. Best bar iron makers have from ten to 
twelve weeks’ work on hand, and new orders are not urgent, but 
with second and third-class bars contracts are being worked off 
much faster than they are being renewed. Merchant bars are 
£8, and marked bars £9. Unmarked bar makers still quote £7 5s. 
for current orders and £7 10s. for forward business as the newly 
resolved Association position. But these figures cannot be got, 
and £7 is much nearer the actual selling price for common iron. 
It is useless to attempt to force prices in the existing market 
situation. The Association figure of £7 5s. per ton is fully 2s. 6d. 
to 5s. per ton above the amount now really obtained. 


Galvanised and Plain Sheets. 

There is a contraction of new demands for galvanised 
sheets for shipment, though the exports under old orders keep 
heavy, and an interesting feature eo! is the reappearance of 
important inquiries from the East Indies. The fall in spelter 
renders galvanised sheet prices scarcely so strong, though the 
Association still retain £12 7s. 6d. for 24 g. f.o.b. as the official 
minimum. Black sheets are quoted £8 7s. 6d. to £8 12s. 6d. for 
doubles, and £9 to £9 2s. 6d. for lattens or 27 and 28 g. sheets, 


Steel. 

Local steelmasters are all busy, and they have full work 
on the books over the next half-year. Finished steel bars are 
quoted £7 10s. to £7 15s.; girder plates, £7 15s. to £8 ; engineer- 
ing angles, £6 15s. to £7 per ton delivered ; joists, £7 to £7 5s.; 
and boiler plates, £8 10s. to £8 15s, per ton. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, March Ist. 
Fluctuations of Trade. 

THERE was agood attendanceon the Iron Change on Tues- 
day, but actual business was on a limited scale. Indeed, one well- 
known merchant described the position as ‘‘ the switchback of 
trade.” To some extent this is true, for while it was admitted by 
representatives of local makers that they had done very little 
business during the past fortnight, yetit isnoticeable that there has 
been more selling of Cleveland foundry iron by merchants in this 
district. The price at which it can now be bought admits of this 
particular class being sent here, as, while formerly Staffordshire iron 
was 2s. to 2s. 6d. per ton above Cleveland, the position is now 
reversed. In some quarters it is thought too much pig iron is 
being made, but, on the other hand, it is asserted that should any- 
thing like a good shipping demand spring up, stocks would soon 
reduced to reasonable limits. 


Pig Iron. 

Coming more to detail, although business is exceedingly 
small, and most makes of Scdétch No. 3 have been reduced about 
6d. per ton, Glengarnock was advanced last week 1s. per ton. 
The makers intimated that this was caused by absence of stocks, 





and certainly quotations have been difficult to obtain of late, 
There has been, it is stated, sufficient in second hands in the 
Manchester district to meet requirements, and therefore by 
did not respond to the advance, as scarcely enough business haq 
been passing to test quotations. Hematite iron showed a reduc. 
tion, and while Lancashire, Lincolnshire, Staffordshire, and Derby. 
shire was not quoted lower, still makers were open to offers, and 
therefore quotations all round must be considered as noming| 
American reports are somewhat variable, but to sum up, it may be 
stated that the present depression is regarded as of a temporary 
nature, 


Forge Iron. 
We still find little business passing 
makers being still mostly engaged on contract. 
is little or none offering on spot. 


Finished Iron. 
There is nothing new to report. Buying, however, con. 
tinues on a fair scale, and late quotations are well maintained, 


Steel and Steel Products. 

While new orders are not being booked locally to any 
great extent, makers are well engaged, and in many cases there js 
a fair pti going into actual consumption. Billets are rather 
quiet, but we hear of no change in prices, 


The Engineering Trades. 

Machine tool makers report the receipt of fair orders, 
especially for turbines. Ironfounders are, perhaps, not quite s 
busy, but generally there is no lack of employment, judging from 
the trade union returns, 


Manufactured Copper and Brass. 
There is again no change to report, and while business jg 
not very brisk, yet merchants report moderate sales of sheets and 
tubes. 


Quotations. 

Pig iron: Lancashire No, 3 foundry, 65s.; Lincolnshire 
ditto, 60s, 6d.; Derbyshire ditto, 63s. to 63s. 6d.; Staffordshire, 60..; 
Middlesbrough open brands, 57s. 6d. to 58s. 1d.; West Coast 
hematite, 67s. 6d.; East Coast hematite, 77s. to 77s. 10d. Scotch: 
Gartsherrie, 67s.; Glengarnock, 64s.; Eglinton, 63s. 6d.; Dalmel- 
lington, 63s. to 63s. 3d., delivered Manchester. Delivery Heysham: 
Gartsherrie, 65s.; Glengarnock, 62s.; Eglinton, 61s. 6d.; Dalmel- 
lington, 61s. to 6ls. 3d. Delivery Preston: Gartsherrie, 66s.; 
Glengarnock, 63s.; Eglinton, 62s. 6d.; Dalmellington, 62s. tu 
62s. 3d. Finished iron: Bars, £7 10s. to £7 15s.; hoops, £6 17s. 6d.; 
sheets, £8 10s. to £8 15s. Steel: Bars, £7 10s. to £7 15s.; hoops, 
£7 15s.; boiler plates, official, £8 12s. 6d.; plates for tank, girder, 
and bridge work, £7 15s. to £8; English billets, £5 10s. to £5 15s.; 
foreign ditto, £5 2s. 6d. to £5 5s.; sheets, £8 17s, 6d. to £9 2s, Ed. 
Copper: sheets, £92 to £94 per ton; seamless ~ r tubes, 114d. 
to 11?d.; brazed, 11}d. to 114d.; brass tubes, da. to 9d.; cun- 
denser, 97d. to 10d.; rolled brass, 84d.; brass wire, 8d.; bras 
sheets, 9}d. per lb, Sheet lead, £18 10s. per ton. 


Lancashire Coal Trade. 

The inclement weather prevailing has caused more busi- 
ness, and on the Coal Exchange there was more interest displayed 
than has been the case for some time past. House coal, slack, and 
manufacturing coal is in better demand at full rates. The ship- 
ping trade is especially strong, and generally 3d. to 6d. per ton 
more money is being paid for prompt delivery. 


in this class of iron, 
In any case, there 


Manchester Association of Engineers. 

The Fiftieth (Jubilee) Discussion Session is now rapidly 
drawing to a close, and probably the most important paper at its 
meeting last week was that on the “‘ Textile Industry,” by Mr. W, 
H. Cook and Mr, Jos. H, Stubbs. There was a crowded attend- 
ance, and hearty votes of thanks were accorded to the compilers of 
the paper. 

BARROW-IN-FURNESS, March Ist. 
Hematites. 

The weak position of the hemiatite iron market has been 
maintained, but there are indications that the depreciation in 
values has almost reached the bottom. Warrant iron is now 
quoted at 64s. sellers, net cash, and 63s. 10d. buyers. Makers 
have at length reduced their normal quotation from 71s. 6d. to 
67s. 6d. net f.o.b., which is significant of the effect the bearing 
operations have had upon the market. It is expected now that 
several orders which have been withheld owing to the depression 
are now likely to come out with a view of taking advantage of the 
low prices prevailing before another rise sets in. If this isso there 
will be a check to the growth of warrant stocks. The increase in 
these stocks this week was 2520 tons, and they now total up at 
75,999 tons. Makers hold very few stocks, and are, generally 
speaking, well employed. There are stil) thirty-eight furnaces in 
blast in the district, and it is hoped it may not be necessary to put 
any of these out of blast. The probability is it will not, because 
there are hopes that cheaper iron will mean an improved demand 
for metal for steel rails, which are at present not being largely 
ordered. A good trade is being done in ferro-manganese and 
spiegeleisen, and all the charcoal iron produced in the district is 
finding a ready market, but trade in forge and foundry iron 
remains very quiet. There is, however, a good business doing in 
scrap iron, 

Iron Ore. 

The trade in iron ore is very well maintained, and good 
ordinary sorts are in good demand at 14s. 6d. to 15s. per ton net 
at mines. There is much ponies going on for ores in ore- 
bearing districts-in North Lancashire and Cumberland, and it is 
believed these will result in good tinds of metal. 


Steel. 

The steel rail inills are only half employed, but it is known 
a large number of orders are in the market when prices can come 
down to about £5 10s. a ton, At present the quotation for heavy 
sections is £6a ton. A good business is being done in shipbuilding 
sections and in engineering requirements, but the demand is not 
so brisk as it has been. Ship plates are at £7 5s. to £7 10s. per ton 
net cash, and boiler plates are at £8 10s. to £8 12s, 6d. Only 
about half time is being worked on merchant steel. 


Shipping. 
The exports are fairly well maintained. During last week 
10,522 tons of iron and 7040 tons of steel were exported, a total of 
17,562 tons, comparing with 31,904 tons in the corresponding week 
of last year, a decrease of 14,342 tons. The aggregate shipments 
this year have reached 109,433 tons, in contrast with 143,190 tons 
in the corresponding period of last year, a decrease of 33,757 tons. 


Freights are easier, 


Shipbuilding and Engineering. 
The only weak department in local yards is shipbuilding 
construction, but engineers are exceptionally busy and are likely 
to remain so. ‘ 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
TRADE throughout the South Yorkshire and adjoining districts 
continues satisfactory, the only exception being the lighter 


industries in several departments, and in these a little more 
activity is reported, A revival in the home market for cutlery, 
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. ‘Iver goods would be very welcome, but affairs are 
plated, 0 etter than they were a few weeks ago. In the heavy 
aca more especially in certain classes of marine, military, 
ine reailway material, there is much good work being done. with | 
and |r: srospect of further orders to follow, both on local and distant | 
every Pi 'The engineering establishments are well employed in | 
account. 


nearly all departments, 


House Coal. 

Another sharp spell of winterly weather has further 
strengthened the demand for household fuel, and the call for local | 
- 1 distant markets is quite up to the average at this season of the 
ca r. Although sales are being pressed in several directions, there 
el notable change in prices. The London and Eastern Counties 
: seats are taking heavy tonnages; Silkstone, in the best qualities, 
is readily saleable at 12s. to 12s, 6d. per ton, secondary sorts 
fetching from 11s, to lls. 3d. Barnsley softs make up to Ils. per 
ton, inferior qualities 8s, to 8s. 6d. per ton in owners’ wagons at 
the pits. The activity formerly noted in the demand for house- 
hold nuts is maintained, the rates ruling from 7s. 6d. to 8s, 6d. per 
ton at the collieries, 


Steam Coal. 

Very little steam coal is going into stock, the market 

requirements being about equal to the output, heavy as it is. The 
its are generally working five or six days in the week. Consider- 
able deliveries are being made on railway companies’ account, 
though the contracts, which have of late formed so frequent a 
theme for comment, continue to be withheld. The subject is rarely 
referred to now, as owners find little difficulty in disposing of their 
hard coal in other ways. The requirements of the steam fishing 
fleets are fully sustained, while foreign shipments continue good, 
with an excellent demand for iron and steel production. Rates 
continue strong, with no expectation of any change during the 
season. 
Coking Slack and Smudge, &c. 

Anexcellent demand is reported for both coking slack and 
smudge, the consumption of the by-product ovens being very 
large, and certain to increase through the new installations 
completed and in progress. For good samples 4s. 9d. to 5s. per 
ton at the pits is easily obtainable ; in ordinary qualities there is 
less doing. Coke is somewhat sluggish, owing to the output being 
in excess of the market requirements. The principal deliveries are 
being made to North Lincolnshire and Derbyshire, for smelting 
operaticns, which are active. Ordinary unwashed coke fetches up 
to lls. 6d. per ton, washed making 12s. 6d. per ton. 





Foreign Railway Coal Contracts. 

Following the Swedish State Railway coal contracts comes 
the call for tenders for supplies required by the Norwegian State | 
Railways. The weight to be tendered for is 101,850 tons of the 
best locomotive coal. Tenders are to be sent in not later than 
three p.m. on the 23rd March. The conditions provide that if the | 
British export duty on coal is repealed or reduced, payment will | 
be reduced to a corresponding amount; if the export duty is 
raised, the railway will pay the difference. It is also provided 
that in the case of an import duty being placed on coal entering 
Norway, the duty will be paid by the railway, the contractor to 
effect clearance through the Customs. 


Iron and Steel. 

There is very little movement in the iron market, trans- | 
actions being rare and affairs generally sluggish. Quotations, | 
however, remain unaffected, the condition of trade in the heavy 
manufactures being satisfactory, with no indications of any weaken- 
ing. West Coast hematites still stand at from 79s. to 80s. per ton, 
East Coast at 77s. to 78s. per ton, both less 2} per cent. at Sheffield | 
and Rotherham. For Lincolnshire irons former quotations also 
rule:—No. 3 foundry, 58s. 6d. per ton; No. 4 foundry, 56s. 6d. 
per ton; No. 4 forge, 56s. per ton; No. 5 mottled, white, and 
basic, 56s. per ton. Derbyshire irons are firmly maintained at late 
rates—Derbyshire foundry, 58s. 6d. per ton, and Derbyshire 
forge, 56s. per ton. Inquiries made in the steel-manufacturing | 
circles confirm the gratifying reports of briskness already given. 
This remark applies both to the private firms and the public com- 
panies. In the case of the latter, the dividends of four large 
establishments have been recently announced, and they show 
advances in every instance—the highest being twice what was paid 
last year, another from 10 to 15 per cent., a third from 74 to 8? 
per cent., and the fourth from 124 to 15 per cent. 


Military, Marine, and Railway Material. 

No fresh orders of any magnitude are reported in these 
departments, but there is steady work in the various establish- 
ments, the men being well employed. Forgings and castings are 
being largely produced, and in specialities for electrical, tramway, | 
and similar equipment the various firms concerned are fairly busy. | 
The Wagon builders of Sheffield, Rotherham, and neighbouring | 
localities are actively engaged, the home demand having recently | 
increased considerably, while foreign and colonial requirements 
are fully maintained, A good deal of work on account of the | 
Indian State Railways has lately been placed with Northern and 
other firms at a distance. Part of it will no doubt come to local 
manufacturers in certain specialities. The home railway com- | 


| ironmasters, otherwise some of the furnaces woul 
| down, 


| bars, all less 24 per cent. f.o.t. 


tons, now it is 748,000 tons. The evil effects of such an enormous 
stock are now being fully experienced, and speculators in many 
cases appear anxious to get rid of the iron over which they 
have control. Until production and consumption are some- 
thing like equal, that is, until the stock in the public warrant 
stores has ceased to increase, prices can hardly move up 
much. Probably there is still some margin of profit left to 
be damped 
Cleveland warrants in January were up to 54s. 11d. cash 
buyers, the best price that has been known since 1900, but 
February's highest quotation was 52s. 5d., and the lowest 47s. 11d., 
or 7s. under the best of the year, and the month closed with the 


| price at 48s. 5d. cash. Merchants have been selling No. 3 Cleve- 


land G.M.B. pig iron as low as 48s. 6d. per ton, and on Wednesday 
48s. 9d. was the figure, but makers were not prepared to accept 
such a low rate, and for the present are standing aside. Naturally, 
consumers will not give 49s. 6d. or 50s. for No. 3 to producers 
when they can get supplies from second hands at 48s. 9d. A 
feature of some importance is the comparatively high price of 
standard iron. Usually it is 6d. to 1s. per ton lower than No. 3 
Cleveland G.M.B. pig iron, but this week the difference has been 
at times only 1d. Thus there has been no inducement to buy 
standard iron, when the buyer does not know what. brand will be 
given to him, and where it will be delivered to him. When 
the consumer purchases makers’ iron, he knows exactly what 
he is getting, and where delivery will be offered to him. 
Consumers, therefore, will not buy standard iron just now. 


| No. 4 Cleveland foundry iron is at 48s.; No. 4 forge at 47s. 9d.; 


and mottled and white, 47s. 3d., and it is not easy to get 
supplies of the lower qualities. The news from the United 
States this week has tended to weaken the position here, as it 
appears pretty certain that America will not assist in relieving the 
Cleveland trade of any of the large stock of pig iron. Thus the 
hopes of speculators are not likely to be fulfilled. 


Hematite Iron. 


In this district the hematite pig iron trade shows better 
features than does the same industry on the West Coast. In the 


| latter district stocks are accumulating. and the production is in 


excess of requirements. In the North-East of England the output 
is short of the needs of consumers, and the stock. which has for a 
long time stood at 3396 tons, has this week declined 1216 tons. 
West Coast hematite iron has fallen considerably in price, and 
quotations are somewhat easier in this district. Makers have 


| reduced their rate for mixed numbers to 69s. per ton, but second- 


hands have accepted as little as 67s. 6d. per ton, though their 
general quotation has been 68s. West Coast hematite warrants 
have been down at 63s. East Coast hematite iron makers are well 
off for orders, and are under no necessity to sell. Rubio ore has 
declined to 20s. per ton c.i.f. Tees. 


Shipments of Pig Iron. 

The fact that exports of pig iron from the Cleveland 
district have been so good during February should have had a good 
influence on the market, but it has not. It isa long time since 
brisker exports have been reported for the second month of the 
year. The quantity was 80,657 tons, as compared with 79.915 tons 
in January, 1906; 61,322 tons in February last year; and 79,004 
tons in February, 1904. The good influence that these good ship- 
ments should have.had is counterbalanced by the continued 
increase in the stocks. 


Manufactured Iron and Steel. 

That there isa lull in several branchesof the manufactured 
iron and steelindustriesis apparent, but when itis remembered how 
much work has been given out recently, a slackening was to be 
looked for, consumers could not go on indefinitely buying at full 
pressure. That has no influence on prices, for producers can 
afford to wait, and can keep their mills on full work for some 
months on orders already booked. Manufacturers quote £7 for 
steel ship plates ; £8 forsteel boiler plates; £6 12s. 6d. for steel 
ship angles ; £7 5s. for iron ship plates and angles ; £6 for packing 
iron ; £6 7s. 6d. for steel joists ; £7 17s. 6d. for iron ship rivets ; 
£8 for steel sheets, singles ; £7 for steel bars ; and £7 5s. for iron 
Heavy steel rails are at £6 5s.; 
cast iron railway chairs at £3 15s.; and steel sleepers at £6 17s. 6d., 
all net at works. Prospectsare better for railmakers, as they also 


| are for producers of all other descriptions of finished iron and steel. 


Shipbuilding. 

Operations are more actively carried on at the shipyards 
than at any time during the last six years, but there is not such a 
rush to buy new steamers as was reported towards the close of 
last year. The class of vessel that is now most frequently called 
for is one to carry about 7000 tons. A new steam yacht for the 
Elder Brethren of the Trinity House is being built on the Tyne. 
A Tyneside firm is in negotiation with the Tees Conservancy 
Commissioners to provide a graving dock of large dimensions on 
the south bank of the Tees. The Wear shipwrights lately asked 


for 2s. 6d. per week advance, and the employers offered 1s. from 


first full pay in March. The matter was referred to arbitration, 


and the arbitrators have awarded 1s. advance from February 1st. 


Engineering. 
More activity is shown at the engineering establishments 


panies are placing orders for wagons, and wagon repairers are | of this district, and there are fewer men obtaining “‘ out of-work” 


also being ke t busy, both for the companies and general owners. 
The boilermaking establishments continue active, several of them 


money from the unions than has been the case for several years. 


A fair number of orders has been booked recently in the way of 


being pressed for deliveries, more especially in respect of several | bridges. 


firms which are making important extensions to their works. 


| 
Cutlery for the Navy. 


Middlesbrough and Hartlepool Light Railway. 
The Government Commissioners have held an inquiry at 





Middlesbrough with respect to this proposed light railway. There 
was no opposition to the land part of the undertaking, but the 
Middlesbrough Corporation opposed the erection of the transporter 
bridge over the Tees. The Corporation own the ferry, and their 
interests will be prejudicially affected. It is expected, however, 
that an arrangement will be amicably arrived at between the pro- 
moters of the railway and the Corporation. The bridge is to be 
160ft. high, so that the traffic on the river may not be impeded. 
The Tees Conservancy Commissioners withdrew their opposition 
when the promoters agreed to increase the height of the bridge. 


Coal and Coke. 


The coal trade shows marked improvement, more i- 
cularly in the steam coal branch, which is benefiting by the 
approach of spring, when shipments are very heavy. Altogether 
there is a better tone, which is helped by the expectation that the 
coal tax on exports, which was put on in 1901, will very shortly 
be abolished. Best steam coal has been raised to 10s, 
per ton, seconds to 9s. 3d., and smalls to 6s. f.o.b. 


The principal features this week in the oldest of the light | 
staple trades of Sheffield are the tenders for supplies to the | 
British Admiralty. Ten Sheffield firms have been invited to | 
tender for ivory-hafted cutlery. The cutlery trade generally | 
leaves much to desired, but London and several of the more | 
important provincial centres exhibit indications of early improve- | 
ment. The foreign and colonial business remains pretty much as 
petenly reported. There is, however, more doing with the 
South American Republics. In South Africa, the tendency is 
towards betterment, but progress is disappointingly slow. Manu- 
facturers complain freely of the competition of German goods in 
British markets. The old staple industries of the city are by no 
ineans so well employed as could be wished, the silver-plating 
firms being no better off for work than the cutlery manufacturers, 
by whom the best business is reported to be in the higher qualities, 
pod pereiguer competing most severely in medium and common 








Best 
gas coals are also up at 10s., and seconds are usually quoted 
9s., while smithy coals are at 9s. 6d. and Durham unscreened 
bunkers at 8s. 9d. f.o.b. The coke trade is rather quiet, with the 
Cleveland Pig Iron. price somewhat easier, the fact being that too much coke is again 

offering, and consumers can readily get medium coke at 17s. per 


The unsettled character of the warrant market, due to F 
the operations of speculators, disorganises vend pn roateng a | ton, delivered at the furnaces at Middlesbrough, which means 


general lull in most branches of the iron and steel industries, for | *bout 15s. at the ovens. 
uyers hold off from purchasing for forward delivery in order 
that they may be free to come in when something like the bottom 
in values has been reached. What continues to have a detri- 
mental influence on the market is the fact that the production of pig 
iron is still in excess of the requirements, as it has been ever 
Since October, 1904. For the greater part of last year the excess 
Was on the average nearly 1 tons per day, and even yet, in 
spite of brisker legitimate trade and more active shipments, the 
2 is about 700 tons per day. Eighteen months ago the stock 
of Cleveland iron in the public warrant stores was under 100,000 


NORTH OF ENGLAND. 
(From our own Correspondent.) 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 


THERE has been rather more doing in fresh business in 
various connections since last report. The fall in prices of iron is 
thought by not a few to have about spent itself for a time, and 














on the appearance of a firmer tendency in the market, it is not 
unlikely that consumers may become more ready purchasers. 
Reports from America are somewhat unfavourable, but inquiries 
from the Continent are somewhat more satisfactory, although it 
is hardly expected that much of our iron will be exported. 


Pig Iron Warrants. 

Cleveland warrants touched 47s. 9d. towards the end of 
last week, but from that figure there was a recovery to 49s. 3d. 
A large business was done in the early part of this week from 
48s. 10d. to 48s. 2d. cash, from 49s. to 48s. 8d. for delivery in 
eleven days, and at 48s. 3d. one month. Cumberland hematite 
has been done from 64s. 3d. to 63s. 6d. cash and 63s. 44d. one 
month, Scotch warrants are quoted 56s. and standard foundry 
pig iron 47s. 9d. per ton. 


Output and Stocks of Pig Iron. 

One furnace has been taken off hematite pig iron since last 
week, but two additional have been placed on ordinary, and there 
are now forty-four furnaces making hematite, forty ordinary, and 
six basic iron, the total of ninety thus in operation in Scotland 
comparing with eighty-nine in the preceding week and eighty-five 
in the corresponding week of last year. A small quantity of pig 
iron has been withdrawn from the warrant stores in Glasgow, which 
now contain 14,000 tons ordinary and 7150 tons of standard foundry 
pig iron, 

Prices of Makers’ Iron. 

The prices of ordinary iron are somewhat lower, and in 
several instances the makers have reduced their special brands, the 
reductions varying from 6d. to 1s. per ton. The demand has fora 
considerable time been so good, and the deliveries to be made 
under contract so considerable, that in the majority of cases there 
has been no necessity for eg values. G.M.B., No. 1, is 

uoted at Glasgow 59s. 6d.; No. 3, 57s 6d.; Carnbroe, No. 1, 
ds. No. 3, 61s.; Clyde, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Gartsherrie 
and Calder, Nos. 1, 68s.; Nos. 3, 63s.; Summerlee and Langloan, 
Nos. 1, 70s.; Nos. 3, 65s.; Coltness, No. 1, 75s.; No. 3, 65s.; 
Glengarnock at Ardrossan, No. 1, 69s.; No. 3, 63s.; Dalmellington 
at Ayr, No. 1, 64s.; No. 3, 49s.; Eglinton at Ardrossan or Troon, 
No. 1, 62s. 6d.; No. 3, 60s.; Carron at Grangemouth, No. 1, 
49s, 6d.; No. 3, 64s. 6d.; Shotts at Leith, No. 1, 68s.; No. 3, 
63s. 6d. per ton. Merchants quote Scotch hematite 73s. per ton 
for delivery at the West of Scotland steel works. 


Scotch Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were small, amounting to 4100 tons, against 3362 in the 
corresponding week. There was despatched to the United States, 
75 tons ; Canada, 20 ; South America, 560; India, 51; Australia, 
578; France, 35; Italy, 110; Germany, 125 ; Belgium, 60; China 
and Japan, 285; other countries, 465; the coastwise shipments 
being 1746 tons, compared with 1584 in the same week of last year. 


Arrivals of English Iron. 

The arrivals of pig iron from the Cleveland district at 
Grangemouth in the past week were smaller than usual, amount- 
ing to 6039 tons. The totalimports since the beginning of the year are 
now 73,956 tons, being 13,740 tons more than in the same time 
last year. 


The Shipbuilding Trade. 

During the past month 33,688 tons of new shipping was 
launched from the Clyde shipyards, compared with 42,499 tons in 
February, 1905. The output of the two months of January and 
February has been 64,850 tons, against 62,701 tons in the first two 
months of last year. The aggregate output from the whole of 
the Scotch yards has been, since the year began, 71,681 tons, com- 
pared with 69,078 tons in the first two months of 1905. The 
new work placed during the month is understood, as far as can 
be ascertained, tc amount to from 25,000 tons to 30,000 tons ; but 
it is stated that specifications for several large vessels are about 
to be sent ont. Already there is some talk of owners being 
kept back by the increase that has taken place in the cost of 
construction. 


The Coal Trade. 

The total coal shipped at the Scottish ports in the past 
week reached 238,584 tons, being 9896 tons more than in the pre- 
ceding week, and 19,976 above the quantity despatched in the 
same week of last year. There is a very full supply of 
all kinds of coal, with the result that an easier feeling exists as 
regards some shipping qualities, but the quotations are not 
materially changed. Splint coal for smelting purposes, however, 
has been reduced 6d. per ton under March contracts, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
State of the Coal Trade. 

A FIRM market, and advancing prices for best steam coal, 
have been the leading features of late; and it was stated on 
’Change, Cardiff, this week, that for someexceptional cargoes large 
steam had been sold up to 14s. 9d._ This, however, has only been 
the case in an instance or two. That it may amount to a general 
quotation is quite on the list of probabilities. A few inquiries 
have even come from America, and though authentic intelligence 
is to hand that every effort is being made to stave off a 
strike in that quarter, it is a subject of conversation on ‘Change 
that what the bituminous coalowners are agreed upon is 
objectionable to the anthracite owners, and troubles may ensue 
which might affect Wales and the Northern coalfields. Apart 
from the problematical, the Welsh trade has drifted into a satis- 
factory condition. Good supplies of tonnage are coming 
in, and large cargoes are getting daily into prominence. An 
instance of this occurred on the 23rd February, when, out of a 
total of twenty-one cargoes from Cardiff, 5900 tons went to Cape 
Town, 5500 to Colombo, 5500 to Rio, 5100 to Genoa, and 5000 to 
Port Said. This week, again, on the 27th, twenty-six steamers 
left Cardiff, with an aggregate of nearly 80,000 tons. Swansea 
total last week was an average one, but in patent fuel over 20,000 
tons were despatched. Cardiff prices this week were as follows ; 
—Best steam, 14s. 3d. to 14s. 6d.; best seconds, 13s. 9d. to 14s.: 
seconds, 12s, 9d. to 13s. 3d.; drys, 12s. 6d. to 13s.; very best sinalls, 
9s. to 9s. 3d.; best ordinaries, $s. 6d. to 8s. 9d.; seconds, 7s. 9d. to 
8s.; inferiors from 7s. 6d. Monmouthshire semi-bituminous coal : 
best large, 13s. 6d. to 14s.; best ordinaries, 12s. 94. to 13s.; seconds, 
12s. 3d. to 12s. 6d. House coal: best, 16s. to 16s. 6d.; best 
ordinaries, 13s. 6d. to 15s.; seconds and other kinds, 103. 6d. to 
lls. No. 3 Rhondda, 14s.; brush, lls. 9d. to 12s.; small, 10s.; 
No. 2 Rhondda, 11s. 6d. to 12s.; through, 9s. 3d. to 10s.; small, 
7s. 6d. to 8s. 6d. Patent fuel, 14s. 6d. to 15s. Coke, 17s. to 24s, 
Constant shipments of coke are being made to Buenos Ayres, 
Monte Video, and Tunis. The North’s navigation output for last 
year was 1,238,606 tons. Sinking at Coegnant is practically 
complete. 


The Anthracite Coal Trade. 


Some disappointment has been manifested at Swansea 
that trade has not shown more vigour. Much of the slackness is 
ascribed to climatic conditions, and little doubt exists but that a 
good spring trade will be enjoyed. Prices remain about the: 
same, steam coal being quoted up to 14s., and No. 3 Rhondda at 
14s. Anthracite quotations this week are as follows :—Best malt- 
ing, 19s.; seconds, 16s. to 17s.; big vein, lls. 9d. to 12s. 3d.; red 





vein, 10s, 3d. to 10s, 6d. Demand is improving and prices likely 
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to advance ; cobbles, 16s. 6d. to 17s.; nuts, 17s. 9d. to 19s.; peas, 
lis.; culm, 4s. 9d. to 5s.; duff, 3s. 9d. Patent fuel, lls, 9d. 
to 12s. 


The Pitwood Trade. 


| 


| 


of the Siegerland, as well as that of Diisseldorf, are re 


rted to 
have received inquiries from America for 30,000 t. emer ; 
in both instances, however, the order could not be accepted. 
Exports to Holland had also to be suspended, owing to extensive 
inland demand. It is reported that in several instances sales in 


After touching 20s. and receding to 19s., prices now are | pig iron have been effected 4 to the end of the present year at 
e 


drooping into the 18s. rut, and at that figure it was obtainable 


the current quotations, and the Diisseldorf Pig Iron Convention 


this week at N ewport and Cardiff; Newport in some cases for | has sold the total make till the end of the second quarter. A 
| meeting of manufacturers has recently taken place in Dortmund 


best wood quoting 18s. 83d. Shipments continue large. Newport, 
Mon., received ten cargoes one day this week, the bulk coming 
from France and Spain, only one cargo coming from Waterford. 


The Italian State Railway Coal Orders. 
It was stated on Change, Cardiff, this week that these 


orders, which total 100,000 tons, and are in addition to the 300,000 | firm at M. 148 to M. 150 p.t.; bars in basic changing between 


| M. 120 and M. 122 p.t. 


tons placed some little time ago, have been contracted for as 
follows :—10,000 tons to be delivered at Ancona, and 25,000 tons at 


} 


| 


Venice—contracts secured by Watts, Watts and Co., 23s. 6d. c.i.f.;,| 
10,000 tons at Legborn, and 10,000 at Civita Vecchia, price 22s. 4}d., | 


obtained by H. C. Vivian and Co. 


Messrs. Pyman, Watson and 


Co. obtained the order for 10,000 tons at Reggio Calabria at 23s. 3d. | 
c.i.f. In addition to these, 40,000 tons have been divided between | 


other leading firms. The Medina Spanish contract for fuel has, it 
is understood, been placed with Morgan, Wakeley and Co. The 
class of coal for Italian railways is to be second-class steam or 
Monmouthshire, and the delivery to be in March and April. 


The Newport Water Supply. 

A visit of inspection of the Wentwood reservoir was made 
by the Mayor and Corporation of Newpsrt this week, and the 
fullest praise awarded for the success of the venture which the 
Corporation had taken in hand. The results have not been obtained 
without a great expenditure. The Corporation acquired in 1888 
their water undertaking from the Newport Waterworks Company 


old company as.required, was £120,000, but this, as the work pro- 
ceeded, was increased to £400,000. 
of anxiety was caused, but by the exhibition of marked ability, and 
considerable pertinacity, all difficulties were overcome, and, as 
remarked at the inspection, not only have the Corporation a 


supplies, with a collective capacity of 621,700,000 gallons. This 


may be expected to induce industries to select Ne + in the | 
y oe he | pp Na | been submitted to the Swedish Reichstag concerning the fixing of 


near future, especially when the dock and railway extensions are 
carried out. 


The Iron and Steel Trade. 


The statement made in this column that America intends 
sending large cargoes of steel billets to’ this country during the 
year has again received confirmation. 


| wagon shops. 


for the purpose of negotiating about the building of a blast 
furnace works in Emden ; Government is said to favour the plan. 
Semi-finished steel is very briskly called for, and sales increase. 
The girder trade is animated, and prices are rising. Bars are so 
well inquired for that some works are said to have refused the 
acceptance of inland orders for the present. Iron bars are pretty 


Hoops are among the articles best 
inquired for at present. Plates and sheets, too, are in good 
request, and the business in drawn wire and. in wire nails is fairly 
active, though in the last-named article competition with the 
‘*outsiders” is very keen, and prices, consequently, have not 
infrequently to be reduced. Machine and tool shops report them- 
selves well occupied, and a normal employment exists at -the 
The Government orders in wagons, that are to be 
placed in the second part of the year 1906-7, are said to amount 
to about 9900 goods and 1200 passenger cars. Besides these, the 


| Prussian State Railways have ordered 540 locomotives, worth 
| 32 million marks, the prices being slightly higher than those 


quoted on previous occasions, 


Coal in Silesia and Rheinland-Westphalia. 


Last week’s trade in engine and house coal was healthy. 
For the orders for 350,000 t. locomotive coal, and 260,000 t. 


| briquettes, which the Baden State Railways placed in Rheinland- 


In that progress a great deal | 


for the equivalent of £278,000. The capital, estimated by the | Westphalia, the office for sale realised 


- 15-60 p.t. for the loco- 
motive coal, and M. 17-60 p.t. for pit-coal briquettes, free 
Mannheim-Rheinau. The orders are to be delivered in the period 
from April Ist of present year till March 31st of next year. Gas 
and steam coal continue in good request; also coal for coke 


| making is in fair demand and the coke trade is extremely active. 
reservoir now holding 384,000,000 gallons of water, but three other | 


to Newport on February 27th from New York, consigned to Jones, | 


Heard and Co. Several “‘ parcels” of steel bars and billets, steel 
wire rods, and galvanised sheets from Antwerp and Rotterdam 
have also come in. 
this week from Bilbao, and Agua Amarga. 
coming in from Ulverstone and going out to Port Glasgow, steel 
sleepers to Bombay, and numerous consignments coastwise of billets 
to Lydney, and cargoes of iron and steel to Bristol. The importance 


Welsh ironmasters continue to import largely | 
Pig iron has been | 


A cargo of 4000 tons came | even larger lots—viz., 29,323,876 q.—in the 


Swedish Iron Ore. 
It is reported from Stockholm that a request has again 


an export duty on Swedish iron ore. A measure like this would 
be of the greatest importance to the German iron industry, which 
is so dependent on Swedish ore. From January to November, 
1905, 15,627,689 q. have been imported from Sweden, the total 
import in ore to Germany being 56,436,432 q. Only Spain supplied 
riod above men- 
tioned. Of the Swedish total output of 4,000, tons iron ore in 
1904, 3,000,000 tons were exported, and only 1,000,000 tons 
went into home consumption, for the production of 528,525 t. pig 
iron in 133 blast furnaces. One might almost be inclined to con- 
sider the above-mentioned export duty on iron ore to have been 
resolved upon as a means for increasing the inland consumption in 
iron ore, or rather the production of pig iron; but the second 


| important raw material for the production of iron—coal for coke- 


of the last named is indicated by the fact that six cargoes were | 


despatched from Newport on the 23rd alone. In the matter of 
steel rails, home and colonial requirements keep up a tolerable 
degree of activity. West Africa bookings are now in hand. The 
new blast furnaces scheme at Dowlais is being pressed forward, 


and in that district the engineering and fitting shops are busy. In | ; : 
the Swansea Valley iron and steel business has sb somewhat | The import of coal and coke to Sweden would not allow mach 


lethargic, and the tin-plate trade has had a temporary set back. 


Last week the despatch was limited to 48,000 boxes, and make | inclined to regard it as rather unlikely that a majority would vote 


65,000. Present stock is 172,822 boxes. Associated industries are 
busy, tube works well employed ; so also the spelter trade. Nickel 
silver make at Landore will shortly be turned out by a new com- 
pany, who has acquired the old sulphide works. Keen competi- 
tion with foreign makers is predicted. In the Midlands this week 
Belgian bar iron is being offered at £6 12s. 6d. net delivered, and 
Belgian sheets 10s. below Midland prices. 


Quotations for Iron and Steel. 


On ’Change, Swansea, this week, the following prices were 
quoted :—Pig iron: Bessemer, mixed numbers, 63s.; Middles- 
brough, 48s.; Scotch, 56s. Steel bars: Siemens, £5 3s. 6d.; Besse- 
mer, £5 2s. 6d. Tin-plate: Ordinary sheets, I.C. 20 Bessemer 
primes, 12s. 104d.; Siemens, 13s.; charcoal plates, Siemens 
primes, 14s, 3d. to 17s. 3d. C.A. roofing sheets, £9 2s. 6d. per 
ton. Big sheets for galvanising £10 per ton. 
plates, Siemens primes, 26s, 6d. to 27s. 6d. per box. 
black plates, £9 17s. 6d. per ton. Block tin, £165 7s. 6d. 
£16 5s. Copper, £78 17s. 6d. Silver, 3012d. per oz. 
£25 5s. 
Almeria, 19s, 6d. to 19s. 9d. 


Lead, 
Spelter, 


The Hauliers’ ‘‘ Grievances.” 
A meeting of the arbitrators has been held, and a resolute 
attempt at a settlement made, Mr. H. Martin and others acting on 
the owners’ side, and Mr. T. Thomas and others for workmen. No 


settlement has yet been made, and it is not denied but that | 


difficulties are in the way. An adjourned meeting will be held 
Saturday. 


Railway Movements. 


Iron ore, Cardiff and Newport: Rubio, 19s, 9d. to 20s.; 


making—is wanting almost entirely in Sweden, the total output in 
coal last year having been only 320,984 t. The only fuel of which 
Sweden can boast of having a sufficient quantity is wood, and 
Swedish charcoal iron claims and deserves a world-wide fame. 
Basic is, however, the sort of iron most inquired for, in Germany 
at least, and blast furnace coke is required for its production. 


rofit to the Swedish iron industry, the freights for coal and coke 
ing much higher than those for iron ore, and so optimists are 


for the export duty on iron ore in the Swedish Reichstag. 


Austrian Locomotive Department. . 
There has not been any business of importance transacted 
in the raw and finished iron department of Austria-Hungary ; still, 
the majority of the shops remain fairly well engaged, and will 


probably remain so during the next few weeks. Further orders in 


| the order being 


passenger and load cars—twelve of the former and ninety-nine of 
the latter—will yo nn out by the North Railway, the value of 
,000 crowns. Besides, six tender locomotives, 


| eighteen goods-train locomotives, and six express locomotives 


| will be ordered by the same railway company. 


| galvanised wire, which has not been made in 


Charcoal terne | 
Finished | 


According to 
Hungarian papers, the Rima-Murany Company intends to produce 
ungary before. 
Austro-Russian Merchant Treaty. 

On the 15th of February a treaty was signed between 


| Austria-Hungary and Russia regulating business transactions 


| im 
} a from 3-60 to 1-65 roubles. 


between the two countries. The duty on scythes, which is a most 
rtant article of export for the Alpine Scythe Works, has been 
The same is the case with 


| sickles ; the duty on sheep shears has been reduced from 7-50 to 


| 1-30 roubles, 


| 
| 
| 
| 


The Taff Vale Railway had a record coal and coke traffic | 
on Saturday last, the tonnage amounting to 398,276 tons, an | 


increase over the corresponding week of 79,638 tons. The Cam- 
brian Railway Company held its annual meeting in London this 
week, when the report was adopted, and Mr. D. Davies was 
formally elected to the vacant seat on the directorate. 


man stated, in reference to the use of motor services, that small | 


light trains had been tried, but were a distinct failure. The 
question, however, would be reopened. The traffic in some 
respects, the chairman remarked, was growing. The public, who 
admit the difficulties under which the management is placed by 
the long, dull, and unremunerative winter time, yet suggest that 
for the season motor services would yield a good return. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Employment in Silesia. 

ACCORDING to reports that are coming in from the 
different departments of the Silesian iron industry, last week’s 
trade in iron and steel was very brisk, and activity at the 
mills and foundries continues strong. In the malleable iron busi- 
ness increasing employment is reported, and the rolling mills, 


being amply provided with work for months to come, ask eight to | 
Prices naturally tend | 


ten weeks for delivery in most instances. 
upwards, and producers have been able to realise better prices 
than formerly in nearly all trades. Girders are in strong request, 
and the building season is expected to be lively this year. The 


The chair- | 


Of the total Austro-Hungarian export in scythes, 
which amounts to about four million crowns, nearly three-quarters 
are going to Russia, so the above alterations are of the greatest 
interest and importance to the Austro-Hungarian scythe industry. 


Pit Coal and Brown Coal. 


Though some branches of industry have bought rather less 
coal than a few weeks ago, the general trade in coal has been satis- 
factory, and a steady sort of business appears to be guaranteed for 
the next weeks. A favourable pit ap can be reported in the 
Bohemian brown coal trade, although a decrease is noticeable as 


| compared with this time last year, when the strike in the Ruhr 





district caused an increase in ts of Bohemian coal to 


| Saxony. In the Saxon brown coal districts a general rise in prices 





| 


| on to 500,000 tons. 


girder mills, consequently, do not care to be booked forward, as | 
they expect a rise in quotations before long. Tne pipe mills are | 


very well employed, selling freely to Roumania. 
in active request, and sheets, too, have continued brisk of sale, 
and the mills all round are well occupied. 
Lively Trade in Pig Iron. 
An exceedingly sound condition prevails in the crude 


Heavy plates are | 
| other Mexican roads, 20,000 tons. 


| activity. 


of M. 1 and M. 2 p.t. will take place on the Ist of April. 


Iron and Coal in France and Belgium. 

Both as regards employment and the number of orders 
secured, quite favourable accounts are received from the French 
iron market, but prices have not altered in spite of the improving 
Coal, too, is in satisfactory request, especially. engine 
fuel, the mild weather having been unfavourable to the business in 
house coal as regards the Belgian iron business. Girders and 
plates remain in strong request, while bars and the smaller sorts 
of sectional iron are a trifle languid, and there has also been less 
doing in pig iron and semi-finished steel than formerly. Coal, on 
the other hand, has been in very healthy request at raised 
quotations. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 14th. 


A REVIEW of the steel situation of the States demands atten- 
tion to be first given to the steel rail situation. Orders are flowing 
from home and ‘foreign sources, and in round figures the contracts 
that have been placed since the first of the year will figure up close 
The mills have contracts for the delivery this 

ear of 2,500,000 tons. Among recent contracts placed the New 
ork and Boston Road ordered 28,000 tons; the Kansas City, 
15,000 tons for trolley road ; Mexican Central, and two or three 
The Pennsylvania Road has 


| also placed an additional order for 12,500 tons. Many other roads 


are now in the market, and there is quite a contest to attain the 
assurance of delivery during the third and fourth quarters of the 
ear. There is a similar activity in the demand for structural 


iron business of Rheinland- Westphalia, . The. Pig Iron Convention | material and plate. The shipyards, the boatyards along the lakes, 





the big constructing companies who are engaged in railroad terming| 
work, and the smaller class of engineering concerns who are ep. 
gaged in the construction of large buildings, are all in the market 
this week, and it is probable that by the close of the month busi. 
ness amounting to upwards of 200,000 tons will be either practi. 
cally closed, or assurances given that the material can be had 
Contracts for material for lake vessels placed within a few days 
figure up about 15,000 tons. The Western Electric Company's 
plant at Chicago wants 5000 tons, and the New York Telephone 
Company wants 1500 tons, The Pittsburg Plate Glass Company 
is trying to arrange for 3500 tons, 

The demand for pig iron is also active, and the bulk of the 
present business is for 1000-ton lots of special brands for Specific 

urposes. Foundry iron is doing very well, and the aggregate of 
usiness, so far as reported for the week, amounts to about 25,000 
tons in the various foundry grades. Eastern basic has sold jn 
Eastern Pennsylvania to the extent of 5000 tons, and malleable 
Bessemer is also doing well. The large pump works continue to 
buy material as fast as they find the makers of special brands 
willing to accept their orders. 

Copper is slightly weaker, and there are freer offerings for re. 
shipment from China, by reason of a drop of } cent in local markets, 
Casting grades are selling at 17% and electrolytic at 177 and lake 
at 18 cents, A moderate demand prevails for lead at 5-65. The 
tin-plate market is active on abasis of 3-50 at mill. A few small lots 
of pig tin have been sold at 36-124. Receipts so far this month 
1693 tons ; amount afloat, 3520 tons, Heavy purchases of coke 
continue to be made, in view of the possibilities of a general strike, 
The tone of the entire market continues very strong, and the 
accumulation of orders will continue. 


New York, February 2\st, 

Steel rails and structural shapes still continue to lead in the 
steel market. Contracts have been placed within a few days for 
52,000 tons of steel rails, part of which, however, was a specifica. 
tion for the delivery of rails on an order placed some time ago, 
The Lake Shore Company has just contracted for 15,000 tons : the 
New York Central an additional lot of 10,000 tons ; the Big Four, 
6000 tons ; and the Cincinnati Northern, 3000. Trolley lines have 
contracted for 10,000 tons, of which 4000 tons are for lines in the 
vicinity of Pittsburgh ; 2000 tons for lines in the vicinity of Kansas 
City, Mo.; and 3500 tons for other sections. An order has been 
placed for 2000 tons of frogs and switches, including a number of 
small orders for delivery at South American ports. 

There are inquiries in the market to-day for 75,000 tons of 
rails of standard sections, besides inquiries for light rails for 
mining and lumbering purposes. The Bessemer and Lake Erie 
Railroad has placed an order with the American Bridge Company 
for 700 tons of bridge material, and the builders of an office 
building in Los Angeles, Cal., have placed their order for 1700 
tons of fabricated steel. The output of the American Bridge 
Company of fabricated steel for the month of January was 49,000 
tons. The contract bas been finally placed for 8000 tons of steel 
for the County House to be situated in Chicago, Ill. There is a 
good deal of inquiry for small structural steel, which the indepen. 
dent plants have captured. AP 

The pig iron situation presents nothing strikingly new, unless 
it is new to say that there is a heavy demand for basic and 
Bessemer pig, and that all of the buyers are not able to secure the 
promise of delivery of as much material as they. want. 

There are further rumours about a weakening of forge and 
foundry iron, and the rumour is strengthened by the reported 
inability of some furnaces to secure orders for material which 
they are willing to deliver on ninety days’ contracts. 

ere are prospects of a further accumulation of copper in this 
market, and there is less pressure tosell. It is probable that there 
will be an accumulation of about 5000 tons per month, unless the 
lower prices should stimulate buying. Sales of copper for near by and 
future delivery continue light. Imports of copper for the past week, 
725 tons of metal and 7206 tons of ore. Lead is dull and weak at 
5-35. No new developments have taken place in pig tin, but the 
customary consumption is maintained and there will be buyers in 
the market before long. 

The fuel situation has not materially changed. Frequent con- 
ferences have been held in this city during the past few days, and 
it is the general impression that an adjustment will be effected. 
There has been a very heavy accumulation of coal, both soft and 
hard ; in fact, storage capacity has been pretty well exhausted. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. E. C. Trencn, M. Inst. C.E., has been presented with a 
silver inkstand, &c., by the staff and men of his department on 
relinquishing the position of engineer of the North London Rail- 
way, to take up an important position on the London and North- 
Western Railway. 

Messrs. G. T. RicHES AND Co,, 4, Gray's Inn-road, W.C,, have 
found that their premises are too small for their requirements. and 
are moving to larger and more convenient premises at 19, Store- 
street, Tottenham Court-road, which will be opened for business 
on the 12th inst, 








INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW SECTION,— 
At a meeting of this body held last week in the Lecture Hall, 
Bath-street, Glasgow, Mr. J. M. M. Munro presiding, the discus. 
sion on Mr. George L. Black’s paper on “The Maintenance of 
Underground Mains” was concluded. It was intimated that the 
committee had decided to form a students’ section in connection 
with the local branch, and that a meeting would be held on the 
28rd February to make arrangements. 


ContRActs.—Joseph. Wright and Co., of Tipton, Staffordshire, 
inform us that amongst other orders recently received by them for 
their patented multiplex heater detartariser, is one from Messrs. 
Guest, Keen and Nettlefolds, Limited, for their Cardiff works, to 
deal with 20,000 gallons of water per hour. This apparatus will 
be about 35ft. high by 8ft. diameter in the smallest aoa It will 
weigh, when completed, 30 tons to 40 tons. It is velieved that 
this will be the largest apparatus of its kind ever constructed in 
England in a single unit.—Messrs. Fleming and Ferguson, Limited, 
Paisley, have received an order from the Thames Conservancy 
Commissioners for a large bucket-ladder dredger to dredge to 50ft., 
and four 1400-ton hopper steamers for carrying away the dredged 
material. All the vessels will be built under Lloyd’s Special 
Survey.—The Allis-Chalmers Company, of Milwaukee, Wis., 
wish us to state that their Mr. J. A, Milne has accepted the 
position of manager of Allis-Chalmers-Bullock, Limited, Montreal, 
and that his successor, as comptroller of the Allis-Chalmers 
Company, will be Mr. L. F,. Bower, heretofore manager of 
the firm’s electrical works at Cincinnati. The Castlerea 
Rural District Council have accepted the tender of Messrs. James 
Gordon and Co., of 52, Lime-street, London, E.C., for the 
hydraulic turbine, gas engine, and suction plant, forming the 
complete power equipment of their electric lighting station, subject 
to the necessary loan being rece by the Local Government 
Board.—The British Westinghouse Electric and Manufacturing 
Company, Limited, has received the order to equip with magnetic 
brakes 200 cars now being delivered to the Birmingham Corpora: 
tion by Dick, Kerr and Co., Limited.—Thomas Piggott and Co., of 
Birmingham, have recently obtained orders for the following :— 
Riveted steel pipes, 63in. and 78in. diameter, for export ; twelve 
riveted steel leaching vats, 50ft. by 25ft., for West Africa ; cast 
iron steam pipes for Birmingham electric power station.—Messrs. 
Mellowes and Co., Limited, inform us that the directors of the 
South-Eastern and Chatham Railway Company have entrusted 
them with the glazing on their “‘ Eclipse” system of the new roo 
at Charing Cross, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. EB. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. - ee gece : 
When the abridgment 8 not illustrated the Specification is without drawings. 
Copies of Spe cisications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, ; 
The first date given ia the date of application ; the second date at the end of 


the abridgment is 


ification. 
= s ai may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-O (lice of opposition to the yrant of a Patent. 


the date of the advertisement of the acceptance of the complete 





STEAM ENGINES AND BOILERS. 


9343. May 3rd, 1905.—IMPROVEMENTS IN SUPERHEATERS FOR 
LocoMOTIVE, MARINE, AND OTHER BOILERS WITH FLUE TUBEs, 
Wilhelm Schmidt, Withelmshihe, near Cassel, Germany. 

The improvements consist in the arrangement and attachment 
of certain tube superheaters for locomotive and other boilers, which 
are provided with flue tubes of comparatively large diameter. The 
steam chambers are so arranged that the enlarged flue tubes in 


the engines, to act upon appropriate obturators interposed in the 
distributing gear of the engines, between the expansion slide valve 
and the distributing slide valve, so that any variation in the 
pressure, arising from a reduction of pressure of greater or 
less amount produced in the cylinder, shall result in acting 
directly upon the quantity of steam admitted to the cylinder by 
the expansion valve. There are four figures. Fig. 1 is a vertical 
section of a governor, The governor comprises a chamber 1, 
provided with a steam supply connection 2, to which are connected 
the pipes coming from the generators and a connection 3 to which 
is connected the piping for the steam supply of the engines. In 
the chamber 1 of the governor is arranged a plate 5 provided with 
passages 6 and forming at the centre a cylinder 7, in which a 
piston 8, rigid with a rod 9 passing through the cover 10 of the 
apparatus and through a stuffing-box 11, is adapted for displace- 
ment. Above the plate 5 is arranged a circular slide valve, the 
rotation of which permits of obturating to a greater or less extent 
the passages 6 formed in the plate 5. This circular slide valve is 
provided with a rack portion 13 in which a small pinion 14 is 
adapted to mesh. This pinion rotates upon the spindle 15 pro- 
vided outside the apparatus with a lever 16 controlled by levers 
17, 18, 19, the last of which is rigidly connected with a horizontal 
rod 20, mounted so as to be capable of adjustment in the upper 
part 21 of the rod 9 of the piston 8. Upon the cover 10 of the 
governor are arranged two vertical screw-threaded rods 22, carry- 
ing a cross piece 23, adjustable in position, through which the 





which the superheaters are do not cover the free entrance of the 
enlarged steam tubes, but are arranged above or at the side of the 
axis of these enlarged steam tubes, and in order to fasten the ends | 
of the superheating tubes, the tubes are bent upwards or sideways. | 
There are six figures. Fig. 2 is a vertical section of the super- 
heater. A boiler of the locomotive or marine type is provided with | 
flue tubes s. A steam chamber ¢ and a second steam chamber d! 
are arranged in the smoke-box of the boiler, the outflow and the 
inflow of the steam being at the underside of thesechambers. The 
steam coming from the boiler through a passage not shown enters 
the chambers d and passes through the openings into the tubes aa, 
which are bent at a' in a horizontal direction and in the same 















































Fig.2. 


manner sideways, after which they enter the enlarged flue tubes s, 

where they are marked a®, At the end £? the path of the steam is 

directed upwards or downwards, as the case may be, and the 

steam having passed the tube «a? passes the tube a arranged 

arallel to the tube «?. This tube «* after leaving the tube « is | 
Pent sideways in the same direction and forms a ring, through 

which the steam passes, The steam passes thence downwards to 
the return bend /* through the tube a°, until the tube leaves the 
flue tubes. At this point the tube is again bent sideways and 
upwards, and the steam reaches the steam chamber d'. The tube 
ends a of each superheating element are firmly connected by a 
plate p in such a position with each other that there is space 
enough between them to permit of the employment of a screw bolt 
k with a nut x. Only one screw bolt is necessary for the attach- | 
ment of both ends of each superheating element to the steam 
chambers, and the attachment is effected by the head /! of the 
bolt é fitting in a dovetail slot ¢ arranged outside of the steam 
chests /, /!. Between the nut x and the plate p is put a washer p!, 
The superheater element is thus fixed into the attachment, of 
which no part is fastened to the steam chest. Therefore the whole | 
superheating element with the attachment mechanism may be | 
drawn out of the slots ¢ after the nut x has been loosened, and 
in the same manner the superheating element with the whole | 
attaching mechanism may be attached by sliding the head of the | 
bolt £ into the slot ¢, and after having brought them into their | 
relative correct positions it is only necessary to fasten the ends of 

the superheating elements with their plate p by turning the nut | 
a.—January 31st, 1906. | 


MARINE ENGINE GOVERNOR. 


5150. March 11th, 1905.—IMPROVEMENTS IN AND RELATING TO 
GOVERNING DEVICES FOR MARINE AND LIKE ENGINES, W'/- 
helmua J. H. Fresen, 64, Rue de Rosia, Brusaels, Belgium. 

This invention has for its object means for governing marine 
engines, The governing of such engines presents especially great 


| smoky sooty combustion with consequent sooting of the valves, 
| air passages, and orifices, and of the spraying or mixing devices 


piston-rod 9 passes freely. Upon this cross piece 23 bears a washer 
24, to which is attached a spring 25 surrounding the piston-rod 9, 
and carrying at its upper extremity a second washer 26, the 
position of which upon the piston-rod 9 is regulated by means of a 
nut 27. This nut 27 is adapted to engage in a central aperture 
28 of a second cross piece 29, which is also mounted in an adjust- 
able manner upon the columns 22 and against which the washer 26 
bears, when it tends to lift the piston-rod 9 under the influence of 
the spring 25. This cross piece 29 consequently limits the ascend- 
ing movement of the rod 9, This spring 25 simply serves to balance 
the weight of the piston and of the other parts solid with the piston, 
but does not exert any action upon the operation of the governor 
properly so called. 


INTERNAL COMBUSTION ENGINES. 


14,063. July 7th, 1905.—IMPROVEMENTS IN OR RELATING TO INTERNAL 
COMBUSTION ENGINES, Heinrich Sulzer, Albert Sulzer, Jakob 
Sulzer, Carl Sulzer, and Eduard Sulzer, trading as Gebriider, 
Sulzer, 97, Langyasse, Winterthur, Canton Zurich, Switzerland, 
and Ludwigshafen -a- Rhine, Germany.—Date under Inter- 
national Convention, August 16th, 1904. 

In the type of engine known as the Diesel engine, in which the 
degree of compression is very high, the air in the main cylinder is 
raised toa high temperature by the compression. As the tem- 
perature of the injected air rises during its compression previous 
to injection, the fuel, if introduced with the injected air current, 
might ignite prematurely. This method is not only uneconomical, 
but has various other disadvantages, as it causes, for instance, 


arranged therein, so that efficiency of the engine is impaired. To 
avoid these drawbacks the practice has hitherto been to compress 
the air to be introduced, in complicated pumps, in several stages, 
and to cool it by special apparatus at the intermediate and final 
stages of the compression. Only after this complicated process 
has it been possible to mix the slightly cooler current of air with 
the fuel, and to inject this mixture into the compression chamber 
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difficulties by reason of the large variations in the work to which 
“he engines are liable to be subjected suddenly, according as the 
Screw is under or out of the water. 

the variations of the pressure of the 


| contact with the fuel coming out of the chamber d, either auto- 
| matically or under the action of a pump, the usual powerful 


| 6080. 





The operation is based upon | a sectional elevation of a single nozzle for transforming the energy 
steam in the feed conduit of | of a gas supplied toa rotary engine. A nozzle with a small open- 


of the cylinder by means of spraying apparatus and nozzle orifices. 
The improvement is effected by keeping the air to be injected 
entirely separate from the fuel, and mixing them together only 
after the fuel has been admitted into the compression chamber of 
the engine, ¢.¢., at the moment when it really should burn, and in 
a place where it finds the whole air required for combustion. This 
separation of air and fuel makes the process independent of the 
temperature which might be given to the air by compression ; in 
fact, the hotter the air the better are the conditions for combus- 
tion. There is one drawing, a section. The compression chamber 
a of the engine cylinder has an inlet }, through which an air 
current is introduced into the cylinder by means of a piston g, 
Hitherto the liquid fuel has been admitted to the space c behind 
this opening }, preparatory to injection into the combustion 
chamber, by some spraying device situated in the space c, or at 
the mouth J. In the improvement the fuel is admitted to a special 
chamber ¢, supplied separately by means of a pipe f. The air 
current thus passes in a pure unmixed state into the interior of 
the compression space or chamber, and only in the latter comes in 


spraying action taking place.—January 31st, 1906 


GAS TURBINES. 


March 22nd, 1905.—IMPROVED METHOD OF AND APPARATUS 
FOR RENDERING AVAILABLE THE ENERGY OF GASES, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C., and Karl Ahlquist, Sunnyside, Clifton- 
road, Rugby. 

This invention relates to an improved method of and apparatus 
for rendering available the energy of gases, such as are obtained 
by combustion of solid or liquid fuel, intended more particularly 
for use in connection with elastic fluid turbines. The invention 
consists in causing the gas, at a suitable pressure, to expand soas to 
increase its kinetic energy by a desired amount without substantial 
loss of heat, and in utilising this kinetic energy to produce recom- 
pression of the gas, the gas before and during compression being 
cooled in any suitable manner. There are two figures. Fig. 1 is 


ing 1 expands gradually therefrom into a practically cylindrical 
portion 2, whence it gradually contracts towards its outlet 3. The 
contracting and practically cylindrical portions are arranged so 
that they may be formed with hollow walls containing passages 4 
through which a suitable cooling fluid such as water may be circu- 
lated. The gas to be dealt with enters the throat 1 of the diver- 
gent portion of the nozzle, and expands in this portion so as to 
reduce its pressure and increase its kinetic energy. It is then 
cooled in the cylindrical portion 2 of the nozzle and during its 
passage through the convergent portion. During the e 
through the cylindrical portion 2 the volume of the gas diminishes, 
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owing to the heat abstracted, thus causing the gas to increase its 
kinetic energy above that which it acquired in the expanding 
nogzle. Owing to this cooling in the cylindrical and convergent 
portions of the nozzle, less kinetic energy is required to compress 
the gas in the convergent portions of the nozzle. Consequently 
the pressure of the gas can be raised so that it issues from the 
throat 3 of the convergent part of the nozzle at a pressure above 
its original pressure. -Or it may be compressed in the convergent 
part of the nozzle to a given pressure, and will retain a greater 
proportion of its kinetic energy than it would have had by expan- 
sion to the same pressure in a simple divergent nozzle.—January 
31st, 1906. 


RAILWAYS AND TRAMWAYS. 


4855. March 8th, 1905.—IMPROVEMENTS IN ANCHOR APPLIANCES 
FoR TRAMWAY Ramis, John Taylor, 36, Pollard-lane, Under- 
cliffe, Bradford, and George H. Archer, 6, Central Bank- 
chambers, Leeds. 

This invention relates to the laying or fixing of tramway rails, 
more particularly to an improved device or appliance for the pur- 
pose of attaching the track rail to the short transverse anchor 
rails or joists, by which it is anchored to the concrete foundations. 
There are four figures. Fig. 1 is a transverse section of a tramway 
rail, showing method of attachment to an anchor in the form of a 
short length of rail. The anchor appliance consists of a small flat 





Fig.l. 


steel plate or bracket A, fitting over the flange B at each side of 
the rail C, and having at its outer edge a pair of downwardly 
projecting fingers D D, forming a clip which is adapted to embrace 
the head of the anchor E. The appliance is fixed in position by 
means of an iron or steel wedge F inserted between the plate or 
bracket A and the rail flange B, and between the two fingers D D, 
thereby securely fixing or anchoring the track rail C to the anchor 
E, which is embedded in the concrete foundation in the usual 
manner. Suitable means may be provided for withdrawing the 
wedges F when required, thus facilitating the taking up of the 
— rails C for renewal, adjustment, or repair.—January 31st, 


781. March 30th, 1905.—IMPROVEMENTS RELATING TO MEANS 
FOR OBTAINING ADHESION FOR TRACTION ON STEEP INCLINES 
ON RalLways, Jules E. Hanscotte, 2, Rue des Echange Colombes, 
Seine, France.—Date under International Convention, March 
81st, 1904. 

This invention relates to improved means for obtaining adhesion 
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for traction on steep inclines, and to what is known as the hori- 
zontal wheels system. The improvements permit of obtaining 
constant or variable adhesion of the horizontal wheels, the parallel- 
ism of their shafts being mathematically ensured. There are four 
figures. Fig. 1 is a cross section through the vehicle. In order to 
obtain the adhesion, the pressure of the wheels against the centre 
rail is produced by the cylinder c fixed to the framework of the 











vehicle, and supplied through a pipe d fitted to a reservoir for 
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compressed air, the B yewd of which may, if desired, be auto- 
matically maintained constant by means of a pump. This 
cylinder acts upon the supports e carrying the horizontal wheels 
by the Sakevenntiney of four levers g k, articulated upon the lugs ¢ 
forming part of the supports ¢, and arranged in the plane of the 
wheels. The two levers g are connected at their upper extremity 
by means of a beam to the piston of the air cylinder. The ex- 
tremities of the two levers A are articulated directly to the 
cylinder ¢, and constitute fixed points of this system of four levers. 
These levers are coupled in pairs by the traction-rods jj, which 
are solely supported by these levers. This arrangement permits 
of multiplying the work furnished by the air cylinder ¢. and of 
thus obtaining strong adhesion of the wheels by means of a 
cylinder of small diameter, and also of acting in the plane of the 
wheels and of the central rail, and thus obviating the inverting 
action of the supports e upon their slideways f, which would be 
caused by the overhang of the wheels upon the lower bearings of 
their shafts. In proportion as the horizontal wheels or the rail 
wears, or when the rail varies in thickness, the supports ¢ e, 
mounted by means of rollers upon the guides ff, approach or 


| 


recede from each other, the piston is displaced automatically in | 


the cylinder, and the adhesion remains constant, the shafts invari- 
ably remaining automatically parallel. 


The horizontal wheels are | 


operated by a dynamo by the intermediary of two trains of bevel | 


pinions. The gear wheels 7, rotating loosely upon the shaft s fixed 


to the framework of the vehicle, drives, by the intermediary of | 
roller tappets ¢¢, the pinions u, which impart movement to the | 
gear wheels v keyed upon the shafts of the horizontal wheels. | 
The pinions wu rotate loosely upon the shafts s, and are maintained | 
at a constant distance from their toothed wheels « v by means of | 


collars x fixed to the supports e. The entire horizontal wheels 
system is able to move more transversely of the track, and opposes 


but slight resistance to the movement of the vehicle—that-is to | 


say, this latter is guided by the two track rails as in ordinary 


locomotives, while the horizontal wheels mechanism follows all the | 


curves and irregularities of the central rail without tending to 
invert it, although it compresses it strongly so as to produce the | 
adhesion.—Jannaiy 31st, 1906. 


ORDNANCE. 


8287. April 18th, 1905.—IMPROVEMENTS RELATING TO PERCUSSION 
PRIMERS FOR ORDNANCE, Carl Holmstriim and Gustaf A. | 
Kohler, both of 25, Victoria-street, Westminster, and Elias 
Middleton, care of Messrs. John Brown and Co., Limited, 
Atlas Works, Sheffield. 

This invention relates to percussion primers of the kind in which, 
on firing, a valve aiegenedl tanenen the detonating cap and the 
magazine will be displaced by the pressure of the powder gases, 
and will operate to prevent the gases from blowing back the cap | 
and escaping through the opening or recess provided for the latter. 
There are three figures. Fig. 2 is a section of a primer. A is 
the body of the primer, A! is the magazine containing gun-cotton 
yarn or other suitable detonating charge. B is the detonating 
cap. Bis the plate or plug. This plug B! is screwed within the 
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mazazine at a point just in front of the opening a in the body of 

the primer through which the flash from the detonating cap passes 

to the magazine. This plug is perforated at 4 and formed with a | 
protuberance /! on its rear face. This protuberance is centrally 

arranged, and lies a short distance from a depression a in the front | 
face of the rear end of the magazine, thus leaving sufficient space | 
for the fiash to pass from the detonating cap to the perforations in | 
the plug and through them to the magazine. When the pressure | 
of the powder gases rises sufficiently high, the plug will be deformed, | 
and its protuberance /! firmly seated in the depression «', thus | 
effectually sealing the flash opening a in the primer body, and | 
stopping the blowing back of such gases through the opening or | 
recess containing the detonating cap.—Januwary 31st, 1906. } 


TORPEDOES. 


7933. April 13th, 1905.—IMPROVEMENTS IN OR RELATING T0 DEPTH- | through which a lubricant is to be put in. There are four claims. 
KEEPING GEAR FOR TORPEDOES, Sir W. G. Armstrong, Whit- | 811,006. 


worth and Co., Limited, and Commander Edward W. Lloyd, | 
R.N., both of Eiswick Works, Newcastle-on-Tyne.—Communi- | 
cated Ly A. J. Van Stockum, 20, Vondelkerstraat, Amsterdam, 
Holland. 
The object of this invention is to provide improved means of 
controlling the horizontal rudders of torpedoes in order that the 
deviations from the horizontal position and from the required 
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depth may be rendered as small as possible. This is effected by | 
means of a vessel which is normally horizontal, wholly or partially 

filled with mercury, and provided at its front and back with two | 
vertical flexible diaphragms of india-rubver. These diaphragms 

are of equal size, and are rigidly connected together by means of 

a rod passing through the vessel. It may in some cases be | 
necessary to effect the mechanical connection of the twodiaphragms | 
by means of a structure external to the mercury vessel, but this | 
should be avoided whenever the former method is practicable. | 
There are two figures. Fig. 1 is a central section. a is the vessel | 
containing mercury, }) are flexible diaphragms closing its ends, 
cc are discs fixed to the diaphragms and connected together by a 
roid. When the axis of this instrument is inclined, there will be 
an increase of pressure on that diaphragm which is depressed, and 
a corresponding decrease of pressure on that attached to the 
opposite end. These two changes of pressure reinforce each other, 
so that the connecting-rod is pressed towards the lower end of the 


manner as to exclude the air from the receptacle as far as possible. 


| of the converter in a way easily understood from the drawing. 
| There are eight claims. 


| $11,076. 


which have been slitted and swaged apart to form jaws, the slitted 
| edges of the tube forming arched side walls to the jaws. There 


| $11,097. 


torpedo. This instrument thus acts in a manner resembling that 
of the pendulum in the ordinary Whitehead depth-keeping gear, 
and may be generally employed instead of the pendulum in con- 
junction with appropriate mechanical connections, a hydrostatic 
diaphragm and a servo-motor or an equivalent device for operating 
the rudders. ¢ is a lever having its fulcrum at e! and pivoted at 
@ to the rodd. fis alover carried by the lever e and pivoted to it 
at fl, One end /? of the lever fis connected to the servo-motor 
and the other f* to the hydrostatic valve.—Janvairy 31st, 1906, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gasette. 


810,903. Grinpinc Macuine, C. 2. Blechschwidt, Bellecue Ky., 
assgnor to Victor Safe and Lock Company, Cincinnati, Ohio, a 
corporation of Ohio.— Filed December VAth, 1 

To those familiar with machine tools the engraving explains the 


903. 














| nature of this invention without description. There is only one 
claim, covering the general arrangement. 


| 810,905. 


| 


PoweR HaMMER, AA. Bragg, Watercille, Me.—Filed | 
February 20th, 1904. | 

An elliptic spring helve is used. This is worked by an excentric | 
on a fly-wheel shaft, as shown. The fulcrum of the helve can be | 
adjusted for length by ascrew. Afterwards when at work the force | 
| 


} 


























of the blow can be adjusted by the hand wheel and endless chain. 
The latter drives a worm and wheel. On the axes of the wheel is 
an excentric. By turning this round the swinging fulcrum is 
lengthened or shortened. There are nine claims. 


810,994. CONNECTING-ROD FOR ENGINES, J. Stuert, 
Mass.—Filid September 2rd, 1905. 


Wollaston, 





A pocket is provided in the rod, and fitted with a spring lid, | 
CONVERTER, (. 
Jan wary 10th, 1905. 
This invention consists in the combination with a converter of a 
slag receptacle, arranged in close contact with the converter in such | 


T. Walker, Washington, D.C.—Filed 


> (S008) | 
a 





{ 


| 


There are two sets of tuyeres, one set for agitating the metal, the 

other set at a higher level, the blast from which urges the slag out | 

| 

FRONT AXLE FOR AUTOMOBILES, F’, C’. Miller, Cincinnati, 
Ohio.—Filed April 13th, 1905. 

A front axle for automobiles, consisting of a tube, the ends of 


An apparatus for treating molten metal having in combinat 
rotatable basin having radial ports or passages, a ore 
receptacle surrounding the basin and having an outlet and blast 








pipes arranged to direct jets of air against the metal in the 
receptacle, substantially as set forth. 

811,143. CompressINe STERL IN ConicaL MovuLps, H. Huy, 
t+ St. Etienne, France.—Filed October 7th, 1902. 

This is one of the United States patents for a now well-known 
invention. The last of five claims gives its essence. In an 
apparatus of the character described, a slightly frusto-conical 
ingot mould for solidifying an ingot by compression, a hollow 


net, 
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block arranged adjacent to and forming the continuation for the 
smaller end of said ingot mould, the hollow portion of said block 
having successive frusto-conical and cylindrical portions further to 
compress the ingot when forced into and through said block, in 
combination with means for circulating a cooling medium in said 
block during the passage of the ingot therethrough, and pushing 
of the ingot back through said block. 

811,520. Steam Enoine, FE. Reynolds, Milwaukee, Wis., assignor to 
Allis-Chalmers Company, Chicago, Iil., a corporation of New 
JSersey.— Filed August 20th, 1900, _ Renewed January 9th, 1905, 

This is a renewal of the patent for a well-known engine. There 


are eight claims. Laboriously drawn to convinee the United 
States Patent-office authorities that the combination is novel. 








ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.—On 
Saturday, February 17th, the Engineering and Scientific Association 
of Ireland hald its annual dinner at the Gresham Hotel, Dublin. The 


| chair was taken by the President, Sir Charles A. Cameron, C.B., 


and there was a very large gathering of members and their friends. 
The guests included the Right Hon. the Lord Bishop of Meath, 
Sir A. P. Mac Donnell, Lord Hemphill, Sir A. Weldon, Bart., Sir 
J. B. Dougherty, Admiral Tudor, Sir Howard Gibb, Major-General 
W. F. Vetch, and many other distinguished gentlemen. Professor 
Barrett, in the course of a speech, said that the Association was 
one of the youngest in Dublin, but under the able guidance of the 
President it was one of the most flourishing and most promising. 
Mr. Holliday, in proposing the toast of ‘“The Association,” alluded 


| with gratification to the material assistance which the numerous 


kindred bodies had rendered to the Association. 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—The 
annual dinner of the Birmingham Association of Mechanical 
Engineers was held on Saturday night at the Grand Hotel, 
Birmingham. The attendance, which numbered 160, was presided 


| over by Sir Hallewell Rogers. The president of the Association, 


| 

‘ | 

are two claims. | 

APPARATUS FOR TREATING MOLTEN METAL, J. S. Seaman, 
Pittsburg, Pa.—Filed May 23rd, 1904. 

This invention is best described by the last of the three claims. 


Mr. F. H. Dacres, was present, as were also Mr. Neville Chamber- 
lain, Colonel F. W. J. Barker, Colonel Kimberly, Professor Turuer, 
Professor Kapp, Professor Tucker, and Dr. Sumpner. Represen- 
tatives of kindred associations at London, Leeds, Newcastle, 
Middlesbrough, Glasgow, and Woolwich were also present. In pro- 
posing the toast of. ‘The City of Birmingham,” Mr. Neville 
Chamberlain referred to the University extensions at Bournbrook 
with regard to the mining, metallurgical, and engineering sections. 
The University, he was quite sure, would very soon be one of the 
best equipped in the country. Already it was drawing students 
from all parts of the woild, including our ally Japan, and when 


| China woke up to a-new sense of her responsibilities there would 


be a contingent of Chinese walking into the Birmingham 
compound 
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COLLISION DIRECT AND OBLIQUE, WITH AND 
WITHOUT FRICTION. 
By Ropert H,. Situ. 
No, 1i,* 
Iv oblique collision the velocity difference between the 


two masses is not perpendicular to the surfaces at which | 


sme in contact. As the velocities cannot be instan- 
taneously changed so that the velocity difference cannot 
become instaneously zexo, it would appear at first sight 
that there must necessarily be sliding between them 
during the first stage of the collision. This is assumed 


they c 


yen in the best theoretical treatises, such as Ritter’s | 


, 
Technische Mechanik.” It is, however, a false inference. 
It is the velocities of the centres of mass that cannot be 
changed instantaneously. In “ normal ” collision the 
touching surfaces at the first instant of contact do 
change their velocities instantaneously—do so in the only 
physical meaning of the word “ instantaneously ” pos- 





ble to the human intellect. There is really no physico- | 


mathematical impossibility in such an instantaneous 
change. The idea that it involves the application of an 
infinite force is entirely erroneous. The mathematical 


necessity of the instantaneous change of velocity applies | 


only to the mathematical surfaces; surfaces have 
mathematically no thickness; therefore, the volume and 
mass affected by the instantaneous change is zero. 
force mathematically necessary to effect an “infinitely ” 
sudden change of velocity in an “infinitely” thin layer 


of mass is not necessarily a large force ; it may mathe- | 
matically be quite a small force. In the actual physical | 


phenomenon the force is quite small at the first instant 
of contact; it starts from zero, quickly rising to a 
the 


large but always quite finite amount. Both 


ideas of an infinitely small time and of an infinitely | 


smal! thickness of material are ridiculous fancies of 
cobweb-spinning intellects; but the one is not any 
more ridiculous than the other, and the mathematical 
process of multiplying a finite change of velocity 
by an infinitely small mass and then dividing the product 
by an infinitely small time does not mathematically give 
an infinitely great force any more than dividing £18 
among six persons can give an infinitely large sum of 
money to any one of the 
recipients. It is best not to 
play with these impossible 
ideas of infinitely small and 
infinitely large things; we 
find them nowhere in Nature, 
and our play with them, 
therefore, can n°Vver give any 
help in the measurement or 
calculation of any natural 
phenomena. It can do no 
more than mystify our ideas, 
and from time to time en- 
trap the unwary into absurd 
error such as this—that an 
infinite foree between collid- 
ing surfaces is involved in 
an infinitely sharp change 
of velocity at these sur- 
faces. The actual physical 
fact is, of course, that the 
finite change of velocity 
spreads quickly but gradu- 
ally into the interiors of 
the masses from the sur- 
faces in contact. This is 
obvious so far as that com- 
ponent of the initial velocity- 
difference (V—v) normal to 
the contact-surfaces is con- 
cerned. As regards the tan- 
gential component, sliding 
may occur, but it is not a physical necessity in all cases. 
The tangential component of initial velocity-difference 
may be suddenly extinguished, the two surfaces moving 
exactly together without slip immediately after first 
contact, the modus operandi being tangential or shear 
strain, quickly, but gradually, penetrating from the 
surfaces into the interiors of the two masses. 

As a matter of fact sliding cannot commence until, and 
unless, the tangential force is sufficient to overcome the 
frictional resistance, and taking this friction as equal to 
the normal pressure multiplied by a constant coefficient 
of friction, it is clear that, in oblique collision, as in all 
other cases, sliding does not occur unless, or until, 
the angular deviation of the whole pressure from the 
normal equals the friction-angle, whose tangent is 
the friction-coefficient. We will see immediately how 
this obliquity of the pressure is actually determined. In 
passing, however, we may note that it cannot at any 
instant of the collision become greater than the friction- 
angle. If there be a “tendency” towards its becoming 
greater, then sliding takes place. 

There are two cases of oblique collision that must be 
clearly distinguished. One is the special case in which 
the normal through the centre of the surfaces in contact 
passes through the centres of mass of the colliding 
bodies, or through one of them. In this case the normal 
component of pressure obviously cannot produce any 


and the tangential Friction JP. 


Qe Tor Eveveen 


Spinning, it having no leverage round the centre of mass. | 


Such spinning can in this case be produced only by the 
tangential component, which cannot exceed the frictional 
resistance to sliding. In the collision of spheres, such as 
billiard balls, this centrality of the normal component is 
evidently the invariable rule so long as the mass centre 
coincides with the geometrical centre of the sphere, 7.e., 
80 long as the ball is not loaded out of centre. This, 
however, does not apply to the collision of the spheroidal 
balls used in the game of bowls, nor to that of spherical 
ends of elongated bullets, &c. 

In the other case this normal through the centre of the 


touching surfaces does not pass through the mass cen- | 


\ <teeeee 
* No. I, appeared February 23rd, 





The | 


Note:- P+fP means the rector 
resultant of (he nermal pressure P 


tres, and therefore the normal component as well as the | to this normal atthe angle whose tangent is f, the friction- 


| frictional component of pressure will give turning moments | co-efficient. 

or diminishes oP 
The first case is obviously a| P (L + f D), where L and D are the two projections 
parallel and normal to the striking surface of the distance 


/round the mass centres, producing rotational accelera- 
| tion or tending to do so. 
| Special one; the second is the general case, including the | 
| first. Clearly, also, although the two acting and reacting | 
| forces through the contact surface are at each instant | 
equal and opposite, they will in general have unequal 
leverages round the two mass centres, and will thus exert 
| unequal turning moments on the masses. The two 
leverages may lie to the same or opposite sides of the 
| mass-centres, and the resulting angular accelerations 
may therefore be both right-handed, or both left-handed, 
or in opposite directions. The magnitude of either 
| angular acceleration will equal the turning momentum 
divided by the moment of mass-inertia of the body 
accelerated. 

| If these turning moments have effect in producing 
| rotation, that is, if they be not balanced by other resisting 
moments, then clearly if both the rotations be right- 
handed or both of them left-handed (+ or —) there must 
be sliding between the contact surfaces, and the frictional 
resistance to this sliding will be such as to tend to diminish 
both rotations.** If the two rotations be one + and the 
| other -, then there must be rolling of the one body over 
| the other, and there may be sliding combined with the 
rolling. In either case the contact surfaces will change 
| during the progress of the collision not merely by reason 
of the increasing compression or other strain, but also 
and inainly by the relative motion between the two, 
either sliding or rolling or both combined. In 
/extreme cases this change of contact may quite 
largely change the position and direction of the line of 
impact thrust while contact lasts. But if the collision is 
finished very quickly, and in many cases also when it 
proceeds only slowly, this line of thrust does not change 
position enough materially to affect the result, and these 
cases alone can be here considered. 

In the impact of billiard balls or other spheres, since 
the frictional components of pressure alone exert turning 
moments, the accelerations or changes of spinning motion 
are always of the same sign in both balls, either both 
right-handed or both left-handed. In the case of vertical 





Fig. 1 


spin—round a horizontal axis—however, it must be 
remembered that friction between the table and either 
ball introduces other turning moments which are com- 
bined with those due to the collision pressure at the 
contact surfaces. 

Referring to Fig. 1, to indicate the meanings of the letters 
used, let the line of thrust pass the two mass centres of M 
and m at the two perpendicular distances L and I, so that 
if P be the magnitude of the thrust, PL and PJ are the 
turning moments producing angular accelerations. If L 
and / lie to the same side of the line of P, the angular 
accelerations are of opposite signs, or right and left- 
handed; if they lie on opposite sides of the P line, then 
M and m suffer angular accelerations of the same 
For M let the quotient of its moment of inertia 


sign. 
round its mass centre, divided by L? be called 
M; that is, let M be a mass which, if placed 


anywhere on the line of P, would offer the same resist- 
ance to angular acceleration round the actual mass 
centre of M as M offers. Let m be the similar mass 
obtained by dividing the moment of inertia of m round 
its mass centre by 2. Then as the angular retardation 
of M equals P L divided by the moment of inertia, and as 
the retardation of linear velocity, in the line of P, of the 
striking point of M equals the angular retardation multi- 
plied by L, therefore this linear velocity retardation 


equals = . Similarly, the linear velocity acceleration, in 


| the line of P, of the striking point of m due to the turning 


moment P/ equals —. 
m 


With regard to the position and direction of the thrust 
P, if there be no tendency to slide, then this line is normal 
to the touching surfaces and through their area-centre ; 
and L and / are the distances of the mass-centres from 
this line. If the tendency to slide be so great that 
actual sliding takes place, then the thrust line is inclined 





| * This is so in the normal case of the two bodies being outside each 
other. But the converse is true if one be inside the other, as in the shock 





' between the teeth of internal spur gearing when there is bad fit hetween 
the teeth, 


Since the friction is f P, this increases 


the turning moment from P L to 


of the mass-centre from the striking point. The moment 
is increased or decreased according to the direction of 
sliding. If the two turning moments of P on M and m 
are of opposite signs, then the friction increases one of 
them and decreases the other; if the two moments are of 
the same sign, then the friction either increases both or 
decreases both. 

Resolve the velocities of the mass-centres into com- 
ponents parallel to and perpendicular to the line of 
collision-pressure P or P+ fP. The perpendicular 
components cannot be affected in magnitude by P, so that 
attention need be directed to the parallel components 
only. Call these V and v at any stage of the collision, 
and let V, and v, be their initial values before the 
collision. Their rates of retardation and acceleration 

tg ¥ 
are and =a, 

Calling A and a the linear volocities due to rotation of 
any unstrained points in M and m lying along the line of 
collision-thrust P, the whole velocities of the same points 
are (V + A) and (v + a), the initial values of these being 
(Vo + Ao) and (vw +a,). These last are the linear veloci- 
ties along the line of P of the two striking points just before 
collision. Their difference (Vp + Ac) — (vo + a ) may be 
called the “striking velocity.” After the beginning of the 
collision these striking points do not, of course, move 
with the velocities (V+ A) and (v+a); they move 
with a common velocity intermediate between these, the 
difference being destroyed by the straining at the striking 
surfaces. The velocities (V + A) and (v-+a) are those 
of points further back on the line of P to which the 
straining has not reached; or they may best be con- 
sidered as those of mathematically defined points, as, for 
instance, the ends of the lines through the mass centres 
which are the leverages L and / at the first instant of 
collision. The first solution of the collision problem 
given below is based on the assumption that the pressure 
P increases in the constant proportion E to the shorten- 
ing of the distance between these two points after the 
beginning of the collision. E is a uniform modulus of 
resistance to straining in the line of P, and may be an 
elastic modulus or a modulus of plastic resistance, or of 
a combination of elastic and plastic resistance. 

During any time ¢ reckoned from the beginning of the 
collision, let the time average of P be P, so that the time- 
integral of the pressure is P ¢. 

Then at this time ¢, the two mass-centre velocities 
V, v, and the two extra linear rotative velocities A a have 


the following ratios to P ¢. 


, ,_1i-s 
vVo-—V =m Pt 
v ~%=>Pt 

m 

| Spee 
A-A=— Pt 
a ee 

m 


Thus they have among each other the ratios of the 
reciprocals of M, m, M, and m. In order to express the 
result of calculations neatly it is necessary to give a 
name to the sum of these four reciprocals, or 

1 1 1 1 1 

ne" atat ats 
Then the solution on the basis above stated, and using $ 
to indicate shortly the “stviking velocity” = 

(Vo + Ao) — (Yo + ao), is— 
Whole strain at time ¢ along the line of P 


«ft / rn sin 4/ % t 
Maximum ditto at closest contact 
K 
=s/% 
Maximum thrust P at closest contact 
=S8S /EK 
Strain-work up to closest contact 
= 489K 
Time-integral of pressure P ¢ at time ¢ 


= 8 K (1 — cos ve) 


Ditto at closest contact 


m 


=SK 
from which last the changes of the velocities of mass-cen- 
tres and linear rotative velocities (Vo — V), (v — vo), 


(Aj — A), and (a — a.) are given directly at any time ¢, 
and at closest contact, by dividing by M; m, M, and m. 


Duration of collision up to closest contact = Saf . 


The component velocities of the mass-centres perpendicular 
to P are left unchanged in magnitude by the collision. The 
strain-work 4 $2 K does not include the work spent on 
friction if there be sliding, and the loss of kinetic energy 
therefore equals this strain-work plus the work on friction. 
If the strain-resistance modulus E be not uniform, a 
numerical factor is to be introduced in each formula 
somewhat less than 1 if E be greater for small strains 
than for large strains and somewhat more than 1 if E 
be less for small than for large strains. This is the 
complete general solution of the problem of collision up 
to the point of greatest straining, except for one only 
restriction to its generality, namely, that all the motions 
of both masses, both translatory and rotary, are assumed 
to be parallel to one plane and that the striking surfaces 
are assumed to be perpendicular to this plane. 

Particular cases of this problem are to be found in 
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Ritter’s “Technische Mechanik,” and one case in 
Alexander and Thomson's “Elementary Applied Me- 
chanics”; but the present writer cannot find that the 
general problem or its solution is stated in any of the 
mechanical treatises best known to engineers, such 
as Rankine’s, Cotterill’s, Perry's, Thomson and Tait’s, 
Reuleaux’s, and the Roorkee manuals. The writer 
has, therefore, thought it well worth while to give 
the results, especially since, in the forms here 
chosen for their expression, they are very simple 
and easy of application to particular cases. . It may be 
surmised that their neglect in the manuals is due to 
attention having been concentrated upon what occurs in 


the final stages of the collision after the maximum | 


straining has been passed, and to the fact that the inves- 
tigation of this second stage is very much more compli- 
eated than that of the first. Anxiety to know what 
occurs after the completion of the collision may be 
engendered by practice at billiards, football, cricket, and 
tennis. But the genuine technical engineering interest 
in the problem ceases, for the most part, upon the pass- 
ing of the period of greatest stressing and straining. It is 
at this stage that the risk of breakage occurs ; that all the 
useful work of hammering, chipping, moulding, squeezing, 
shaping, and riveting malleable materials by producing 
permanent strain in them is done, and that all the 
useful work of pile-driving and nail-driving is done. It 
is also in this stage that all the worse than useless work 
of ramming warships by torpedoes and otherwise, that of 
smashing armour-plate and the walls and entrenchments 
of forts and civil buildings by cannon-shot, and that of 
piercing the flesh and breaking the bones of soldiers and 
others by rifle-bullets, are accomplished. It is in these 


things alone that real engineering interest lies. Engineers | 


do not attempt to produce motions along exactly pre- 
scribed paths and with exactly prescribed velocities by 
violent blows: they know that to do so requires skill 
exceeding that of engineering science and method, and 
they therefore leave this task to the recreative empirical 
efforts of the billiard table and the cricket field. These 
efforts might be of great assistance to pure science 
with suitable methods of investigation; but are hardly 
likely to afford help to technological science. 

The general results given above of course include the 
special results for normal central impact previously given, 
as well also as those of all other special cases. When the 
impact is central on either M or m, then L or / becomes 


1 1 
zero, and consequently ma x also becomes zero, and 
m 


one of the additive terms in x becomes zero. If 


either of the striking surfaces be a fixture, elastic or 
otherwise, upon the earth, or upon any mass extremely 
larger in comparison with the other, then the reciprocal 


of that mass, say, = , is negligibly small, and the corre- 


sponding 1 i also negligibly small, whatever may be the 
m 


excentricity l of the impact upon m from the mass-centre 


of m. . 


7M 


In this cased reduces to two terms, namely, (x 
(v — vo) and (a — ay) become zero ; while 
SK g_™_ 
M M+M 
M 


Thus also (v + a) — (vw. +a.) = O; and 

(Vo+Ao) — (V-+A) = S = (Vo+ Ac) — (Xo + ao) 
or (V + A) = (vu. +a,). This means that the motion 
of the heavy mass m is unaffected measurably by the col- 


lision except by straining, while the velocity of the un- | 


strained paits of M on the line of P is reduced to equality 
with that which the striking surface of m had before 
collision. 

It may be remembered that M equals M multiplied by 
the ratio of the square of the radius of gyration of M 
M 
M+M 


If the 


round its mass-centre to the square of L, so that 


p a M 2 
, an ioe 
L, + M+M L? + p? 
eccentricity L of the collision equal the radius of gyra- 
tion p, then (V, — V) = (A, — A) = 8/2. The square of 
the radius of gyration of a solid sphere is 2 the square 

of the surface radius; for a solid cylinder this ratio is 4. 
In the special case of the one mass m being stationary 
before impact, or vo = 0 = a,; thenS = V,+ A,, and 

the results at closest contact are— 
3 . K 
V=V,-(Vo+ A, 

(Vo + Ao) a5 
(Vo + Ao) od 


m 


Ay — (Vo + Ao) = 
M 


equals equals 





v= 
Acs 


a 


= (Vv, +A,) * 
m 
If, in addition to being stationary before impact, m is 
also gigantic, then it remains stationary during collision 
except for straining near the struck surface, and the 
results of collision are reduced to 
; VoM—AoM 
V=- =f = 
M+M ’ 


the linear rotative velocity A of the unstrained parts of | 


M on line of P being now equal and opposite to the 
translatory velocity V of the mass-centre of M, so that 
the whole velocity of these parts on the P-line is zero. 

This last formula always gives V less than Vo, that is, 
a retardation in the mass-centre, even when Ao is nega- 
ive, because Ao when negative cannot be so great as 
Vo, otherwise the striking velocity (V° + Ao )would be 
negative, an evident impossibility. 


THE NEW HAMBURG MAIN SEWER. 


THE continuous increase in the population, and con- 
sequent suburban extension of Hamburg, has rendered 
necessary a remodelling and extension of the sewerage 
system on a very extensive scale, which has been accom- 
plished between the years 1898 and 1905 at a cost of 
£468,500. 
sewers, respectively about 1} miles and 3} miles long, 
which have necessitated the driving of several tunnels 
varying in length from 390 yards to 2400 yards, through 
loose ground, requiring the use either of compressed air or 
the shield system, or in some cases of both methods. 


reached its outfall on the right bank of the Elbe; while 
the new one of 34 miles is for nearly half its length close 


to the river, and crosses three channels, known as the | 
Upper, Brookthor, and Lower Harbours, where it has | 
been necessary to use iron tubes or syphons, 6}ft. in | 
diameter, which are laid on the bottom of the channels, | 
The new outfalls for distributing | 


in pairs, side by side. 
the discharge into the current of the river are three 


similar tubes of the same size, but varying lengths, | 


namely, 70m., 100 m., and 133 m, (260ft., 328ft., and 437ft.). 


The crossing of the Upper and Brookthor Harbours-- | 


which are respectively 137m. (352}ft.) and 131m. (380ft.) 
broad, and 20}ft. deep—presented no particular difficulties, 
and was effected in the manner shown in the diagram— 
Fig. 1. The tubes—of mild steel, riveted—were floated 
up to the place of construction in lengths, lifted to the 
building stage, and there joined together. During the 


erection period. The Lower Harbour crossing, however, 


presented more difficulties, as the channel, which is 243 m. | 


(763ft.) wide, is divided into two parts, the large, or 
western, side being within the Imperial customs limit, 
while the other is in connection with the old free port of 


These works include two principal outfall | 


The older main sewer passed on the north side of the | 
city, at a distance from navigable watercourses, until it 


sinking the tube was only suspended at two points for the | 
two middle stages, the height of the stages being such as | 
to allow boats to pass freely below the tube during the | 


e——S 


ting water slowly to the central ballast chamber through 
| two 4in. tubular apertures placed slightly below the water 
| level, so that they could be opened by hand, a similay 
| outlet for air being provided on the upper side. By this 
| means the tube was brought upright in forty-five minutes 
| but a shorter time would have been sufficient had p 
| larger number of water inlets been used. When in posi. 
| tion the sinking of the different lengths was effected by 
| suspending them from two points by flat bar links, and 

lowering them carefully, sufficient water being admitted 

to give about 10 tons excess weight. The position of the 
| ends of the tubes were fixed by piles driven into the 
| bed ofthe channel. The sinking of each length was done 
| in about four hours. 

The joining of the various lengths is done by thirty-six 
screw bolts passing through external angle iron rings with 
| a lead packing on the contact. face, the end of one tube 
| being made slightly conical, so as to cut a bed into the 
soft metal, as shown in the left-hand diagram jn 
Fig. 3. About 4in. clearance was left between the 
tube ends in sinking, which was later closed by divers, 
who placed and screwed up the bolts while the middle 
section was still suspended from the sinking winches, 
This arrangement is found to give a perfectly water. 
tight joint, but it is considered that the arrangement 
shown on the right-hand diagram in Fig. 8, where 
ithe cutting edge of the tube is coned outwards 
|instead of inwards, would be more efficacious jf 

any subsequent caulking of the lead joint was required. 
When finally laid, the diver closed the various inlets, and 
the syphon was covered with a protecting coat of 
dredgings. The tubes were then pumped out by a cen. 
| trifugal pump, driven by an electro-motor, capable of 
lifting 24 tons of water per minute 50ft. The motor, 
which was connected by a flexible coupling to the pump, 
was enclosed in a water-tight covering, and had five 
ranges of speed, varying from 600 to 1000 revolutions per 
minute, giving about 18 horse-power continuously. 

After the removal of the dividing plates, the internal 
angle iron rings were taken out by drilling out the rivets. 











Hamburg, the two being separated by a continuous clue 
fence. As it was necessary to keep these open unin- 


terruptedly for boat traffic, the use of tall erecting stages | 


was impossible, and the method of sinking the tubes in 
three parts, and making the connections under water, was 


adopted. The method of dividing the tubes is shown in | 


the section Fig. 2. 


In the original specification it was left optional for the | 


contractor to use welding or riveting for joining the 


seams of the tubes, but the latter method was adopted as | 
The tubes, constructed by the firm | 
of A. Klénne, of Dusseldorf, were brought by rail to the | 
erecting place on the sloping bank of a canal, and joined | 


being the cheaper. 


up into the necessary lengths, and fitted with the neces- 
sary diaphragms and ends for rendering them temporarily 
water and air-tight during the sinking. In order to render 
these as easily removable as possible, the arrangement 
shown on the left-hand in Fig. 2 was at first adopted, the 
dividing piece being attached by sixty screw bolts to an 
angle iron ring bolted to the tube plate with lead and 
iron packing at the contact. 


kept tight, and the angle iron rings were therefore riveted 
to the tube, as shown on the right-hand in Fig. 2. The india- 
rubber packings on the end plates and manholes were kept 


tight without difficulty. As shown in Fig. 4, the shore ends | 


were divided into five parts, with a central portion and air 
chamber for floating, and a water ballast chamber for 
| sinking at either end. The central portion was simply 
closed at the ends, the necessary sinking weight being 
obtained by admitting water to a definite height while 
the tube was suspended horizontally from the sinking 
stage. 

The lengths of tubes, when fitted, were lowered on 
skids into the river, and towed to the required position, 
but the shore ends beirg curved to suit the section of 
the canal, required to be turned to bring the bends into 
the vertical position before lowering. This irregular 
form of the tube, when floated into position, will be 
| realised from the sketch above. This was done by admit- 


It was found on trial that | 
the lead joint, however completely caulked, could not be | 








BENT END OF TUBE 


This was done by an electric boring machine, supported 
at the centre of the tube by three screw jacks, arranged 
120 deg. apart. The removal of the sixty rivets in each 
ring required about one and a half day’s work. 

By the adoption of the method of floating a very con- 
siderable saving was effected in the cost of the work. The 
outlay, exclusive of connecting masonry, was :— 

For the Upper Harbour syphon, 137 metres ... £9810 

, Lower Harbour ye £8775 

This difference is, however, partly due to the fall in 
price of steel plates between the periods of the building 
of the upper and lower syphons. When this is allowed 
for, the cost per metre of double tube in the former works 
| out at £71 10s. in the first, and £48 in the second case. 
| The saving in staging and hoisting gear seems to be about 
| £3750 in favour of the flotation method. 

The river outfall of the new sewer system is placed 
about 400 yards higher up the Elbe than the old one, 
the sewage being discharged into the river during ebb 

| tides without other treatment than the removal of sand 
and heavy solid matters by a fixed grid and settling tank, 
and lighter floating matters by a combination of an 
endless straining grate and fixed scraper which trans- 
fers the separated material by a belt conveyor to 
the loading outlet for the sludge barges at the wharf, 
the general arrangements adopted being shown in 
the sketch section and plan, Fig. 6. The final dis- 
charge, as already stated, takes place by three parallel 
pipe lines extending to various distances—70 m., 100 m., 
and 133 m.—in the river to distribute the discharge over 
a considerable portion of the river surface. These are 
laid in a trench 12m. (39ft.) in maximum breadth, the 
depth at the outlet of the longest one being 14m. below 
mean low water level. The outlets are formed by conical 
mouthpieces turned up to the vertical position, which, 
being in the navigable channel, are protected against 
possible damage from ships’ anchors by heavy steel casings 
and grids, the latter being sufficiently wide to avoid all 
chance of stoppage by solid matter, but having the bars 
close enough to prevent the entanglement of anchors. 








= 
i>) 
rca 
Zz 
— 
5 
a 
ic 
= 
_ 
q 





Marcy 9, 1906 





OS UTENS 


a 


"ela lit Mh in + it it a i eal Meal ee 


















































asnoy7yb6r7 






























































bury peat 


WaLs 


104 JaqVueYy) Ise//eg 


$29/9N0 ws079 ‘U 
sq00y9 Buipeo7'w 
asohkaauo? 2/091 
wooy auibuz'» 


” 























‘ wxaxtoxy sag * 
4009 13/90 
Guisojo giag 2 
422016 burzeioy “9 
4249189 pues ‘D 


wabpasg pues 2 S4IqQuey) 7e0;4 sy F 
pi4ag asueoj'y yuesabesors abpnig'a 
93/799 uonaunr 6 voog do/$73/770 P 


oH Lidl YJ peg 
ae Se: 


rit 
q Sn 
| 











nije - 2 


Le Zin es Pte Y 
LLL Yih ‘; NI Rr 
—= Td) sacasess ere lde Cs 
‘im 2 
i 


if 














or ASSIS ESSE 



































bdiyuss 











UNOgQUeY aa4g 5 “§ 
° 
//2 
/& 
‘S 
iis 
/ @ 
/ o 
/ 
/ 
/ 
” buryug wos sdewes3 aseeg 








09'16 Osls 


agny Guruany sos saquiey) rse//e9 


hte fendsh Ly 





on Sos A a ean eda Kad atin Ab sd NAY 


SS a = Se eee 
vaquieu) vty 


HOVUAMAS 














jauuwey) swojzsng 








as i : Ost - 
aQuey 7 LLY Lat 








(982 2Bvd vas vondrtosep soy ) 


YUOAAWAVH HO SNOISN 








NGA LX a 





240 


THE ENGINEER 


Marcu 9, 1906 








The placing of these pipes in position was attended 
with considerable difficulty, as the position of the outlet 
within the city limits prevented the possibility of building 
them on the adjoining shore, and the restrictions imposed 
by the harbour authorities, allowed no fixed staging or 
other impediments in the channel at a greater dis- 
tance than 80m. fromthe shore. It was at first proposed 
to divide the work by making the first length 70 m. from 
the shore, closing the forward end by a shield, whence 
the distance to the outlet could be driven through the 
river alluvium with the help of compressed air. The 
unknown difficulties involved in this method, however, 
were so great that only two contractors could be induced 
to tender for the work at the prices of £34,750 and 
£31,500, which were considered to be too large, so that 
the general principle of flotation and water ballasting were 
adopted instead, each tube being brought to its place and 
sunk in a single length. This for the long tube involved 
an overhanging length of 56 m., which, without the 
support afforded by the flotation chambers would have 
resulted in fracture at the suspension point, where 
the stress would be 3500 kilos. per square centimetre 
(22 tons per square inch). As it was, the maximum stress 
which occurred when the tube was floating in the 
upright position with the heavy armour-cased outlet 
projecting was 1060 kilos. the maximum during 
the sinking not exceeding 570 kilos. The positions 
and dimensions of these air chambers in the long 
tube, as well as the river staging, will be seen 
in Fig. 6. The tubes were built at the Uebigau yard of 
the United Elbe Navigation Company, near Dresden, 
which is immediately adjacent to the river, and were 
closed at the ends to utilise the full buoyancy in floating 
them down the Elbe, a distance of about 300 miles, to 
Hamburg, the journey occupying from five to six days to 
the barge harbour at Kuhwiirder, where the long tube 
was turned into the upright position by the admission of 
water into two of the ballast chambers. It was then 
towed to its destination by two tugs under the convoy of 
police launches, who stopped the river traffic, as the water- 
way was almost completely blocked during the turning of 
the tube into the final position. This operation, which 
took place in slack water just before the beginning of the 
flood tide, was accomplished in thirty to forty minutes ; 
the obstruction to the navigation was, however, less, as 
the way was clear for vessels before its completion. 

The suspension gear for the sinking was that previously 
employed at the laying of the upper harbour syphons. By 
the admission of water into the ballast chambers, an excess 
weight of forty tons was obtained, the total weight of the 
loaded tube being 113-6 tons; the buoyancy 73°6 tons. 

To prevent deviation in direction by the pressure of 
the tidal current the arrangement of side tackles shown 


in Fig. 5 was adopted. These were under the control of | 


screw-geared winches driven by electro-motors, the 
greatest load on the tackle being computed to be about 
6} tons. Although only required on the flood tide, the 
arrangement was duplicated to provide for the contin- 
gency of having to resist the ebb current, in the event of 
any delay in the sinking. As it was, the operation was 
effected in about four hours. As the long tube, on 
account of its projecting end, was already im- 
mersed to some depth, the actual submergence at the 
land end was 7°4m., which required the changing and 
lengthening of the suspension links four times. “When 
finally sunk into position the water inlets were closed by 
divers, and the clearance at the junction with the shore 
end was closed by wedge pieces and concreting, leaving 
about 3 centimetres of free space between them. As at 
this point the cover of dredged material replaced was 
comparatively light, the end was tied down by iron 
binding rings connected to concrete blocks, which were 
placed in position by divers. This was done to prevent 
the end from floating upward when’ the water was 
pumped out. 

The removalof the water was done by the electrically- 
driven centrifugal pump previously described, after which 
the internal partitions were removed, and finally, when 
the tube was filled with water, the temporary protecting 
covers at the outlets were removed by divers. 

The cost of the outlet tubes was as follows:— 


Dredging and filling 

Pile driying, &e. ... 

Tubes oe 

Concreting se 

oe eee ecg, On ee 
Administration and contingencies 


£14,290 
or from £22,600 to £23,560 less than the estimates for com- 
pressed air driving. We are indebted to the Zeitschrift 
d. V. D. Ingenieure for these particulars and drawings. 








RISE OF TEMPERATURE IN COLD STORES. 


APART from political reasons, the question of food supply 
is one of such magnitude that the efficiency of cold 
storage in general has now become amatter of almost 
international importance. It is therefore all the more 
interesting to note that the subject is under consideration 
by our neighbours across the Channel. In a recent 
number of L’ Industrie Frigorifique, M. Desvignes draws 
some instructive comparisons between ditferent methods 
employed in France for the refrigeration of insulated 
stores, and gives a mathematical analysis of the laws 
governing the loss of cold—+.e., negative heat units— 
which takes place in such stores. 

It appears that in France, as well as in this country, 
the different systems employed for the refrigeration of 
cold stores may be summarised into two categories :— 

(1) In which the temperature of the insulated space is 
maintained practically constant by means of the artificial 
—mechanical—circulation of air cooled in apparatus 
external to the cold store. 

(2) In which the apparatus for supplying to the insu- 





lated space the necessary negative heat units to make 
good loss is placed inside the cold store, when the 
circulation of air is due to convection. Such apparatus 
usually consists of pipes or drums having a large surface 
of transmission—of heat—and through which is circulates 
an uncongealable liquid—solution of calcium or of sodium 
chloride—the temperature of which is reduced by the 
refrigerating machine. ; 

It would appear, without further consideration, that the 
rise in temperature which takes place when the refrigerat- 
ing machine is stopped should be much less rapid in those 
cold stores in which cooling is effected by means of brine 
pipes or drums than in the case of those cooled on the 
air circulation system, owing to the number of negative 
heat units accumulated in the pipes or drums and their 
contents. An analysis, however, of what actually takes 
place will show that the “accumulated cold” effect pro- 
duced by the brine pipes is not of great importance. It 
is possible, mathematically, to establish the laws govern- 
ing the rise in temperature in the two cases, and by the 
introduction into the general equations of certain con- 
stants which can easily be ascertained, the curves showing 
the rise in temperature may be obtained. A comparative 
examination of these curves will at once disclose the 
influence of the pipes. 

Considering the case of an insulated space of rectangular 
section, of length L, width B, and height H, which conse- 
quently exposes a radiating and conductive surface for 
the loss of negative heat units, 

$=2LB+2H(L+B), 
with a coefficient of transmission Q. 

If x represents the difference between the external 
temperature—assumed constant—and the internal tem- 
perature, then the loss of negative units of heat d M in 
the increment of time dz will be 

adM=SQe. dz. 

If tis the outside temperature, and ¢' is the internal 
temperature, then : 

ec=at—t. 


In order to reduce the temperature of an insulated | 


space to f', it is necessary not only to make good the 


losses which take place proportionately to the value of z, | 
but also to reduce to a temperature approximating to ? | 


the walls and contents of the insulated space. 
If G is the value of the average specific heat of the 





+5 














Deg. Cent. 
°o 


' 
nN 





‘ 
w 





Temperature 





| 


45 














50 hours 


| 


| 
| 
| 





a iE eae 3035 


RISE OF TEMPERATURE IN COLD STORES 


insulated walls and contents of the cold store, multiplied 
by their mass, during the period in which the internal 
temperature is being lowered, the refrigerating machine 
must supply in an increment of time dz the number of 
negative heat units dM! represented by the equation 
aM =dM+Gdre4=SQ2z.dz24+G.dz. 
When the refrigerating machine is stopped, which is 
equivalent to making d M! = O, the temperature of the 
cold store does not begin to rise immediately owing to the 
reserve of cold—negative heat units—accumulated in the 
walls and contents of the store. Then 


SQz.dz=G.dz dz _8Qe 


(1) 


from which 


Log x, = log xo — 1°48 3 Be es (3) 

From (3) can be obtained the difference of temperature 
x, in time z, when the initial difference xo and the value 
of the constants 8, Q, and G are known. The value of 
S is fixed by the dimensions of the insulated space, and 
Q may be calculated from the coefficient of conductivity 
of the various substances employed in the construction 
of the insulation and walls. 

It should be borne in mind that the temperature 
reduction of the walls, floor, and ceiling of a cold store 
and its contents is not by any means uniform. The loss 
of heat, 7.e., gain of negative heat units, only penetrates 
very gradually into the mass, The law governing the 
relationship between increments of temperature and dis- 
tance from the surface, established by Fourier in his 
“Théorie Analytique de la Chaleur,” is very complicated, 
and cannot be applied. Therefore, although the theo- 
retical estimation cannot be made with accuracy, the 
practical determination is much more simple. 

When the cold store is nearly full of perishable produce, 
the surface of this produce exposed to the absorption of 
negative heat units is appreciably proportional to what 
may be termed the “surface of loss” of the cold store, 
i.e.,t0 8. In other words, it may be assumed as a reason- 
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able approximation that Gis a function of 8. So that 
from (2) 


Serer (6) 


It is possible to determine the exact value of the ratio 
G:S by actual measurement of the rise which takes place 
in the internal temperature during the time Z in the case 
of existing cold stores where the coefficient Q and the 
external temperatures are known. This, of course, will 
vary with the type and situation of the store, whether it 
is in a cellar or above ground, and empty or filled with 
produce, and with the nature of the insulation. It is 
therefore necessary to select an installation in which the 
conditions approximate to those in the case under con- 
sideration. Then, by substitution, the equation (3) will 
give the curve of rise in temperature for a refrigerated 
chamber cooled by the mechanical circulation of cold air, 
(System 1.) 

If the refrigerated chamber is cooled by an internal 
arrangement of brine pipes, then, when the refrigerating 
machine is stopped, the cooling effect of these pipes and 
their contents must be added to that of the walls and 
contents in retarding the rise in temperature. If I" is 
the surface and K is the coefficient of transmission of 
these pipes, and if W is the average specific heat multi- 
plied by the mass and ¢ the mean temperature of the 
pipes and their contents, the quantity of negative heat 
units which they can give up to the insulated space 
during the increment of time dz, making y=¢ - ¢’, 
will be 

FK (y—«a)dz 
and during the same time their temperature will be 
increased by d y. 
Then 
FK(y-adz=Wdy 
and equation (1) becomes 
SQedz=Gdre+ FK (y-2) dz, 
=Gdr+Wdy. 
Now z = f (a, y), so that 
(SQ+FK),_FK, 
G G 
EK 
—— (YU — & 
w Y— 7d, 


_ . eae : dt 5 
From which, eliminating y and ! and putting 
dz 


PK 

W 

is obtained the equation 
Per 
dz 


ade 


dz 


du 


dz 


= 2aand = U3 


SQ+FK 
Ges: + GW 


SQFK 


du ; 
—2a a a Bx 


=0 
dz 


| of which the general integral is 


a=C,e'* + C,c** 
dx 


=7,C,¢"* + Cae’ 
dz 


| r, and r, are the roots of the equation. 





r=a+t Jat—b 

m=a— Ja — 6 
In order to calculate the value of the two constants 
C, and C, it is only necessary to know the two values of 
x y corresponding to any value of z. Knowing w and 


: nef y may be obtained from (6), thus :— 
az 


_ (3Q ) ; G 
v= (et - eR 

It is now only necessary to apply the formule (3), (8), 
and (10) to the consideration of an insulated space which 
may be cooled either by a current of air or by brine pipes, 
in order to ascertain the advantage offered by the latter 
when the refrigerating machine is stopped. Take the 
case of a cold store 30°6 m. long, 14 m. wide, and 4 m. high, 
having a “ surface of loss” S = 1212 square metres, and 
in which, with an outside temperature of + 26 deg. Cent., 
it is desired to maintain a temperature of — 5 deg. Cent., 
so that x, = 31 deg. Cent. From actual measurement 
in the case of another installation of a similar nature, 
Q = 0°5, and with an external temperature of + 19 deg. 
Cent., the rise in temperature was found to be 
from — 7 deg. to — 5 deg. Cent. in 12 hours, so that G : 
S = 75. Then G = 1212 x 75 = 90,900, and from (3), 
log a, = 1°5 — 0°008z. 

If, instead of cooling their store by air circulation, the 
brine pipe system is employed, then 3800 m. of pipe 
50 mm. internal diameter and 2°5 mm. thick representing 
a surface of F = 627 square m. will be required. Under 
normal conditions, when cold brine is being circulated 
through these pipes, their coefficient of transmission 
varies between 6 and 10, depending on the thickness of 
the hoar frost with which they are coated. The surface 
is naturally more active when the brine is being circu- 
lated than after the pump has stopped, so that when 
this occurs the value of the coefficient becomes appre- 
ciably reduced. For pipes slightly coated with frost it 
certainly does not exceed 5 when there is no brine circu- 
lation. Assume, then, that K = 5. 

The total weight of these pipes will be about 22,800, 
kilos., and they will contain about 7460 litres of brine of 
specific gravity 1220, corresponding to 8950 kilos. brine. 
In addition there will be on the surface of the pipes, at 
the moment when the refrigerating machine and the 
circulating-pump are stopped, a covering of hoar frost, 
say 5mm. thick, which represents about 655 kilogs. of 
ice, the specific gravity being 0° 200. 

The value in water units of the pipes and their con], 
tents = weight x specific heat, thus :— 

Brine pipes 22800 x 0°105 
Brine 8950 x 0°74 ... .. 
Hoar frost 655 x 0°505 331 


Total = W = 93841 


di (10) 


2390 
6620 








Marcu 9, 1906 


THE ENGINEER 


241 








From the above constants it is found that 

a=0'19 b= 0°047. 

At the moment of stopping the machine, the average 
temperature of the pipes will be - 9°7° C., that of the 
cold store — 5°C., and the external temperature + 26° C., 
these two latter being the same as in the case of ccoling 
by means of air circulation. 

Then, for z = O, & = 81°, y, = 35°°7 
de _ 9-045 
- and z 
and the general equation (8) becomes 


a= — 0°30e ~°** + 31:39 
dz 


y = 1:19¢ — 29 — 
dz 


The following table gives, for different values of z:— 

(1) The temperature t of the cold store (= — x + 26 
deg. (ent.). Air circulation system. 

(2) The temperature ¢! of the cold store (= 
deg. Cent.). Brine pipe system. 

(3) The mean temperature of the pipes and their con- 


—C-0C6z 


— «r+ 26 


tents (= —y + 26 deg. Cent.). 
Temperature in cold Mean 
Interval of store ¢!, temperature 
time 2. Air Brine of brine 
Hours. circulation. pipes. pipes “1, 
Deg. Cent. Deg. Cent. Deg. Cent. 
) } ie rs oO" ... . — 97 
5 - 4-0 — 4-4 5-6 
10 3-0 3-5 - 4-2 
15 2-0 2-6 - 3-2 
20 - 1-1 ~ 1-8 23 
2 — 0-2 1-0 1-5 
30 + 0-6 - 0-2 0-7 
Bi) + 1-4 + 0-6 + 0-1 
10 + 2-2 +13 0-9 
15 + 3-0 + 2+] + 1-6 
50 + 3-8 + 2-8 + 2-4 


The temperature at which meat freezes is about 
—1°5 deg. Cent., and in any store where frozen meat 
is kept it is not advisable to allow the temperature to rise 
above — 2 deg. Cent., so as to avoid even superficial 
thawing. The diagram on page 240 embodies a graphical 
representation of the figures given in the above table. 
From this, by interpolation, it is a simple matter to 
ascertain in how many hours, after stopping the machine, 
the critical temperature is reached. In the case just 
considered this is :— 

h. min. 
15 25 
lackaet sas 18 75 

In other words, the presence of the brine pipes in the 
cold store permits a stoppage of the refrigerating plant of 
23 per cent. longer duration than in the case of the air 
circulation system. The amount of this increase is, of 
course, dependent on the quantity of goods in the store. 
The larger the amount, the greater the value of G, and 
the less the “ accumulated cold” effect of the brine 
pipes. 

M. Desvignes does not give any information as to the 
relative economy of working of the two systems, as regards 
the relationship between indicated horse-power of engine 
and heat units eliminated per hour. It may therefore be 
stated that this is, on the whole, in favour of the air 
circulation system, owing to the fact that it enables the 
refrigerating medium employed—i.ec., anhydrous am- 
monia, carbonic acid, or sulphur dioxide—to be evaporated 
at a slightly higher temperature in the refrigerator. Both 
systems are very extensively adopted in this country, 
notwithstanding the fact that, for other reasons, the air 
circulation system offers, in many cases, distinct advan- 
tages over the brine pipe system, especially with large 
installations. In the case of the brine pipe system, the 
total length of brine pipes being proportional to the 
capacity of the refrigerating plant, the brine pipes are 
divided among the total number of separate stores or 
chainbers to be cooled. Should one or more of these 
chambers at any time be empty, the brine pipes in them 
are ineffective as regards the cooling of the remaining 
rooms. In the case of the air circulation system, how- 
ever, the whole of the apparatus being extraneous to the 
rooms, the whole power, of the plant may, if desired, be 
concentrated on any one or number of rooms, and con- 
sequently the complete plant is being worked at normal 
and maximum efficiency. 


(1) With air circulation 
(2) With brine pipes ... 








PROJECTED INTERNATIONAL RAILWAYS. 
No. I. 


Tue successful completion of the Simplon tunnel has 
= rise to new projects of a similar character, and to 
iterary discussions upon old or remodelled schemes, 
Sometimes contributory, sometimes derogatory to the 
success of the new Simplon route. 

Most of these schemes are very desirable, in so much 
us Increased transit convenience is always desirable, and 
many of them would be of great practical interest to 
engineers by reason of the extreme physical difficulties 
Which lie in the path of their accomplishment. It is, how- 
ever, quite another matter whether there is a possibility of 
finding sufticient traffic to warrant the outlay of the capital 
involved. Even the Simplon Tunnel and its lines of access 
Were built for single track, with a possibility of doubling 
did the augmentation of traffic eventually warrant such 
® course. According to present conditions, it is clear that 
the construction of the single tunnel] implied a doubt in 
this respect. 

The Simplon route will, apparently, take its source 
of traffic from both the routes lying to the east and 
a the west of it, but more particularly from the 
gg These considerations apply, of course, only 
9 long-distance international transits, and not to 
ocal traffic, which remains to be developed. In 
sates cases the main result will be a sub-division of 
international freights, and of the 140,000 tons per year 


anticipated for the Simplen route, it is estimated that 





100,000, tons will be subtracted from the Gothard, and 
40,000 from the Mont Cenis route. 
Farther to sub-divide these sources of revenue, and 
this time to the more particular loss of the Mont Cenis, 
numerous schemes are being aired for creating further 
trans-Alpine routes; and in order to investigate practically 
the questions at issue, a representative of Toe ENGINEER 
visited all points of interest in France, Switzerland, 
and Italy referred to in the following notes. For several 
facts and figures cited and for much valuable assistance 
and facilities in visiting existing lines and the routes for 
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Fig. 1-GENOA TO TORTONA ROUTES 


projected lines, he is indebted to the managing director of | 
the Paris-Lyons-Mediterranean railways and to the | 
managing director of the late Mediterranean railways of | 
Italy—now Ferrovie del Stato. 

The projects for new lines may be grouped some- | 
what according to their importance or chances of being | 
realised as follows, the number of the line being marked | 


on the plans :—(1) Genoa to Tortona direct, avoiding | 


To Lacn,Amiens, 
¢../2/54 London 





I 
poetschberg iz 


‘ 
Wildstrybel 
ss me = Grindelwald 


@. \ 
\ 
\ 





pome 


To Pallanza 
Arona.Milana 


Fig. 2 
WILDSTRUBEL, AND SOLOTHURN ROUTES 


LOETSCHBERG, 


Ronco and Novi, passing under the Ligurian Apennine 
and following the course of the Scrivia; (2) Rarogne 
(near to) in the Rhone Valley below Brig, passing under 
the Loetschberg to Frutigen on the line to Bern; (2a) 
Leuk, in the Rhone Valley, up the Dalathaland under the 
Wildstrubel into the Simmenthal, connecting with the 
line for Bern at Zweisimmen; (8) Solothurn Junction 
(north of Bern) passing under the North Jura chain to 
Montiers—on the direct line to Belfort (France). Lyss, 
instead of Solothurn, has also been proposed as the 








| Aosta. 


starting place for the new line; (4) Vallorbe (Switzer- 
land) to Frasne (France), a Pontarlier avoiding-line cn 
the present route. Lausanne to Dijon; (5) Geneva to 
Lons-le-Saulnier, on the line Besancon to Lyon, passing 
under the Faucille and foot-hills of the Southern Jura 
chain; (5a) alternative routes have been proposed to 
avoid the stupendous tunnelling necessitated in pro- 
ject No. 5, passing instead by the valleys of the 
Southern Jura, as from Bellegarde (France) to St. 
Amour on the direct or central line from Bourg to 
Dijon; (58) Bellegarde to Lons-le-Saulnier; (6) Brides- 
les-Bains (on Geneva, Annecy, Albertville, and Montiers 
lines) under the Little St. Bernhard to Aosta (Italy); (6a) 
Chamonix under Mont Blane to Aosta; (7) Martigny (in 
Rhone Valley, Switzerland) passing up the Drasne Valley 
under the Colle Ferret (Great St. Bernhard) into the 
Dora Valley, rising again to pass under La Cogne (Grajan 
Alps) and thence direct to Turin. 

Concerning this latter project—-No. 7—the principal 
details appeared in THE Eneineer of June 10th, 1904, 
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Fig. 3—FAUCILLE AND ALTERNATIVE ROUTES 


page 577, and it will suffice here to give the trace and 
profile of the line, these diagrams being of interest also in 


| connection with another project for a line from Martigny 
| to Aosta, and which, as far as Italy at large is interested, 


recommends itself for greater practicability, although, 
for the interests of Turin, it has not the merit of avoiding 
It will be understood that there exists the keenest 
rivalry between various cities in Italy, as well as in 
Switzerland, to draw the great international main lines 
in their own direction, and it is for this reason that the 
Turinese, aware of the enterprising activity of the 


| Milanese, apprehend that the latter would, in case of a 


future international route touching at Aosta, link up 
existing lines in the direction of Aosta, and thus once 
more divert traffic to the industrial capital of Italy, so 
that Turin would be still left,as much as it is at present, 
out of the great tourist current. 

Of the projects for tunneling under Mont Blanc to 
Aosta, it is evident that Turin would prefer, on the north 
side of the chain all south-to-north connections, as in 
|the project No. 64. In this latter scheme, the great 
| altitude of the existing line at Chamonix—1050 m.— 
| and above which it would be necessary farther to ascend 
| about 100 m. in order to reduce the length of the tunnel 
| to about 13-14 kiloms., would be approximately the same 


| as the Gothard—1157 m.—and in consequence, the 
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Fig. 4—FRASNE-VALORBE ROUTE 


Simplon, with only 705 m. atits culminating point in the 
tunnel, would always have a greater advantage for high 
speeds and for heavy freight haulage. Up to Chamonix, 
from the plain of Sallanches, the rise in altitude is 470m., 
and on the narrow gauge existing railway from Fayet- 
St. Gervais the ascension of the gradients of 1 in 14 and 
1 in 11is permitted by rack-rail adhesion. Such a line 
is, of course, useless for international traffic, and the total 
length of the incline would have to be greatly developed 
in order to reduce the average by five or six times, and 
so not to exceed the inclination of 1 in 80. Such 
developments in the valleys of the Alps must inevitably 
entail an enormous cost for the approach lines on 
both sides of the proposed tunnel; and such mountain 
lines may often cost more than the tunnel itself. More- 


over, a gradient of 1 in 80, or 1°25 per cent., is not to be 
considered an easy one for modern freight trains. Grades 
of 1 in 83 on the French Nord lines (Busigny to Hirson) 
are a serious problem for the locomotive department. 

A north-south direction of main lines designed to pass 
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under the Alps is not judged by all to represent the 
advantage for France that it is often suggested would be 
the case. On the contrary, a west-to-east route 
appears more favourable for the interests of that great 
commercial centre, Lyons, as also to the central depart- 
ments of France, thus connecting more closely Lyons 
with Milan, and the great industrial districts of 
Lombardy. Consequently, if ever the boring of the 
Alps should be decided upon as a national enter- 


prise, or under guarantees from the French Government, | 


the project No. 6 would appear to embody the totality of 


French interests; at the same time it follows a route | 
under one of the lowest summits of the Alps, that is, the | 


Little St. Bernhard, of 2157 m. altitude. This No. 6 is 
on the line from Chambery to Albertville, Moutiers- 
Salins, terminating at Brides-les-Bains. From Moutiers 
to Bourg St. Maurice, in the valley of the Isere, at the 
foot of the Little St. Bernhard, and on the diligence route 
to Aosta, a line with grades not exceeding 1 in 50 was to 
be constructed, or is under construction, by the Paris- 
Lyons-Mediterranean Company. From Bourg a tunnel 
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Fig. 5—-THE NEW SIMPLON ROUTE AND PROPOSED LINES 


under Mount Joux would cut through into the valley of 
the Dora Baltea; the line would follow the valley to 
Aosta, and thence by existing or improved connecting 
lines continue to Milan. 

It appears improbable that this new route in the 
interest of Central France, and much less so that one 
under Mount Blanc, would be ventured upon without the 
previous construction of the improved lines indicated in 
the projects 5a, 5B or 5, in order to ensure a current of 
traffic in the north-south direction, and which would be 
derived from both the Mount Cenis and Simplon routes. 

The most important of these three projects is No. 5, 
in which the line would pass under the Faucille, in the 
Jura chain, in order to shorten the present line, by Bourg 
and Culoz to Geneva, by a distance of 117 kiloms. 
between Dijon, Louhans, Geneva. The new line would be 


<a 


MARTIGNY 


oo 
sooeet?* eo, 


g. 7—T 


76 kiloms. in length between Lons-le-Saulnier and 


Meyrin, close to Geneva. 


mountains and limbs would be 15,330 m. in length. Its 
course would be below the Valserine Valley ; the second, 


under the plateau of Valfin, lying between the rivers | 
Bienne and Ain, would be 12 kiloms. in length; and the | 
third, under the Nogna plateau, would be 6900 m. in | 
The greatest altitude attained would not exceed | 


leneth. 
559 m., nor the maximum grade exceed 1 in 100; there 
are, however, two ascensions, as follows:—Faucille 
tunnel, 510m. altitude; drop to St. Claude in the Bienne 


Valley, 440 m. altitude; rise in the tunnel of Valfin to | 


559 m. altitude, which represents an additional rise of 
119 m. in one direction, or of 70 m. in the other direc- 


Of this length 39,730 m. would | 
be in tunnel, or just over half of the entire length of the | 
line, and the two principal tunnels would be equal to the | 
combined lengths of the Mont Cenis and Gothard tunnels. | 
Starting from Geneva, the first great tunnel under the Jura | 


| 

|tion. There would be eight smaller tunnels to bore. | Mediterranean being a loser in constructing this in the 
The cost of this work has been very carefully estimated | face of yet other lines which may eventually be laid in 
by the Paris-Lyons-Mediterranean Company—which com- | Switzerland for giving the Simplon an exit in the north 
pany is not the promoter of the scheme—at 140,000,000f. | there appear, on the contrary, ample reasons for con. 
The city of Geneva,so much interested in the materialisa- | sidering it a line of mutual interest to France and tg 
tion of the project, has agreed to contribute 20,000,000f. | Switzerland; for the traffic which would ultimately pass 
to the cost if the sum total be reduced to 110,000,000f. | northwards from Brig would in greater part be destined 
The distance saved of 117 kiloms. to Geneva would be so | for other places than the centre of France, Paris, oy 
much permanently lost in the receipts of the P.L.M. lines. | North-West France, and, consequently, the Vallorbe con. 

The project 5a is an interesting one. It would connect | nection would be to the advantage of the Paris-Lyons. 
Bellegarde with St. Amour only touching the southern- | Mediterranean. The newline would also tend to prey ent, 
most fringe of the Jurachain. Both places are in France, | in some measure, traffic going westwards by way of the 
and in the event of any future tunnel being driven under | Eastern Railways of France, which in any and every case 
the Alps between France and Italy, it is most probable | must inevitably benefit by the new Simplon route, 
| that the international traffic would not enter Geneva or | though less so in the direction of Paris than of 
Switzerland at all, but pass 
north-south in avoiding 
Geneva. And, even with- 
out this suggested Alpine 
tunnel, the project 54 would 


permit the Paris- Lyons- To Lausanne 
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Fig. 6-ALPINE ROUTES SUGGESTED FOR WEST-TO-EAST TRAFFIC 


Mediterranean to make a shorter transit to St. Maurice Calais. The project No. 4 appears the best connec- 
(Valais) around the south side of Lake Geneva in connec- | tion that could be made under the new conditions 
tion with the Simplon route, although it is scarcely | induced by the Simplon route. The Federal Rail- 
likely that the Federal railways would enter into an | ways should also find it an improved feeder for the 
arrangement so subversive to their own interests. The | north bank of Lake Geneva, and also for the Rhone 
project 5a requires the construction of 75 kiloms. of line, | Valley up to Brig, by the old single-track line, besides 
in which are comprised 16} kiloms. of tunnels, the whole | which, the traffic that the Paris-Lyons-Mediterranean, 
work being estimated at 62,000,000f. The saving of; with this improved connection, would bring into the 
distance, Dijon to Bellegarde, would be 68 kiloms. | Rhone Valley and en route for Italy would take nothing, 
Two limbs of the Jura would have to be pierced between | or very little, from Swiss lines in the north bringing 
the Semine and the Oignin, and between the Oignin and traffic through Bern, the Bernese Alps, and Brig, in the 
the Ain. The deep valley of the Ain River would require | direction of Italy. In the project No. 4 almost the whole 
a viaduct, involving heavy cost. of the line is on French territory, Vallorbe being the 
The other project, 5B, Bellegarde to. Lons-le-Saulnier, | Swiss frontier; and in the year 1882 the Paris-Lyons- 
would be 104 kiloms. in length, of which 18} would be in | Mediterranean Company obtained from the Confederation, 
tunnel, and the saving would be 59 kiloms. compared | by intermediary of the ex Jura-Simplon Company, the 
with the present Culoz line. Its cost is somewhat | concession for the short piece of line under Swiss 
greater—70 millions—but it has not the advantage of | territory. 
connecting with a junction such as St. Amour, and In view of the very possible construction of this line, 
whence two main lines are available in the direction of | its trace, prepared by the Constructional Department of 
Dijon. | the Paris-Lyons-Mediterranean Railways, and the topo- 
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Fig. 8B—SECTION OF TURIN-MARTIGNY ROUTE 

graphical features of the country traversed by it, are 
given in an accompanying plan—Fig. 4. This line is, in 
the opinion of competent persons, considered to be 
one which is most likely to be constructed as the 
result of the opening of the Simplon route. At present, 
vid Pontarlier, the distance Frasne to Vallorbe 
| 42 kiloms. By the projected line it is 24°6 kiloms., saving 
| exactly 17,387 m. The culminating point of the line 
is now 1012 m., while the maximum altitude by the 
| Frasne-Vallorbe line is only 896 m.—the Longevilles- 
Rochejean proposed station—or a saving of 116 m. of 
elevation. The maximum grades are 1 in 66—between 
Frasne and Vallorbe—and the minimum radius of curves 


It is not clear, with the existing distance of only 
34 kiloms. between Lons-le-Saulnier and St. Amour, how 
the project 5B saves so little between those two places 
as compared with the project 54. The explanation is 
that, after leaving Lons, the projected line 58 has to be 
developed in length by means of numerous loops, in 
| order to rise to the 400m. altitude of the first plateau. 
| This line cuts through no mountain chain, and its longest 
| tunnel is not 5 kiloms. in length. 
| The loss, in reduced fares, to the © Paris-Lyons- 
| Mediterranean by either of the projects 5a or 5B would 
be very much less than by the project No.5, and the cost 
would be lower, by about 70 million frances, for constructing | 
the lines 5a or 5B as compared with the Faucille route. |is400m. The estimated cost of the work, by the P.L.M., 

The project No. 4, Vallorbe to Frasne, is a shortening | is 21 million francs, or less than one-third the cost for 
of the route Dijon, Mouchard Portarlier to Lausanne, | the lines in projects 5a and 5s. ; 
| and it is, of course, of principal interest for the city of | The economy of the Frasne-Vallorbe proposed line is 
| Lausanne. It appears, despite all that has been urged | notable particularly for the small amount of tunnelling 
| against it, both in Switzerland and France, to be a line | necessitated, the principal tunnel, under the Mount d’Or, 
| with more possibility of being constructed than any of | in the Jura chain, being only 6°4 kiloms. in length, and for 
| the others already detailed. So far from the Paris-Lyons- ' which 9} million frances are allowed. It also obviates, 


is 
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», the north to south direction, a sum total of 185 m. 
‘limb in altitude, and cuts off 14 kiloms. of line above 
900 m. altitude, which is of much importance on these 
tablelands, where the wind-drifted snow is more 


Beall to deal with than snow in the deep valleys of 
Alpine lines. But the boring of tunnels in the Jura or 


Bernese Alps is relatively much more difficult than the 
passage of the high peaks of the great Alps, for in the latter 
case the thickness of mountain to traverse, and for which 
there is no alternative, 1s comparatively slight, whereas to 
traverse in a direct line a series of mountainous hills and 
or a high plateau, would frequently necessitate 
the boring of very long tunnels often at a shallow depth 
instance, project Nc. 5—or else climbing to the top of 
the hills and only traversing the ridges in tunnels and the 
lesser gorges on viaducts—instance, Ronco Succursale, 
Ligurian Apennine. But where the latter method is 
employed and altitudes of above 800 m. or 900 m. are 
reached, the snow, unprotected by mountainous masses, 
becomes a serious obstacle to traffic in the winter months. 
Such devices as snow hoardings can be employed, but to 
be entirely effective they would appear to need a form 
approaching to the artificial galleries common everywhere 
for the protection of railway lines against landslips. The 
ideal railway would never have gradients of over 1 in 100, 
and would avoid all greater inclinations, and at the same 
time all short radius curves, by means of tunnels—precisely 
according to the projects at Genoa. Butin the case of the 
Jura and the Bernese Alps such ideals to reduce the 
virtual distance would have to be bought at a cost 
of far too much time to repay the first outlay, and 
in consequence it appears no fair parallel to compare the 
conditions of such lines with those of lines passing 
through the great Alps and where the material to bore 
through is usually more compact than that of the lower 
ranges, the Jura, the Apennines, and Bernese Alps. 
Taking into consideration the difficult character of the 
line on the Mouchard-Pontarlier-Vallorbe route, it is not 
surprising to find that, for international traffic, it requires 
still further improvements in addition to the proposed 
Pontarlier avoiding-line. To this end, the whole line 
needs to be built anew in single track, leaving the 
existing double-track lines for the service of descending 
trains. From Mouchard to Andelot, the line now rises 
from the plains of the Sadne to the first plateau with 
gradients of 1 in 50 and curves of very short radii. To 
avoid these objections it has been proposed to carry a new 
line, almost parallel with the one existing, from the 
Sione plains to above d’Arbois, by a series of loops, until 
the plateau is reached, at 600 m. altitude. It was previ- 
ously suggested to carry the line, instead, by Salins, in 
the valley of the Furieuse, up to near Andelot, but the 
instability of the liassic marls presented great difficulties 
of construction. From the junction at Andelot the 
improvement projected avoids I’rasnes— 860m. altitude— 
and the upper plateaux—where the winter snows 
inight cause traffic interruptions—by branching off 
from the existing line at the Forest of Joux, 
and so passing obliquely, instead of transversely, 
vid Censeau, across the flat valley of the Drugeon River, 
lying between Frasnes and Mount Laveron. With this 
exception the line, Frasnes to Vallorbe, through Mounts 
Laveron and d'Or, remains as indicated on the plan 
given. 
” Thus improved, this line would probably cost some 
15 million franes more than the simple Frasne- Vallorbe pro- 
ject; but the grades, Dijon to Lausanne, would then not 
exceed 1 in 66, and the snow difficulty would be sensibly 
mitigated. On the other hand, the total saving of actual 
distance, compared with the existing lines, would not 
amount to more than 8 kiloms.—that is, 79 kiloms. in- 
stead of 87 kiloms. between Mouchard and Vallorbe. It 
would, however, still be 31 kiloms. shorter than the 
Faucille route. This advantage would be reduced by the 
heavy gradient of 1 in 66. as against the 1 in 100 of 
the first-class line under the Faucille. The distances, 
Milan to Paris, by the Simplon, would be as follows :— 


valleys, 


1, wd Vallorbe, Pontarlier, and Mouchard (existing)... 
2. vid Vallorbe, Frasne, and Mouchard : 

‘4 Vallorbe, La Joux, and Mouchard, or entirely 
UIOVE La se sae coe eke: nen 
4, «od Geneva and the Faucille 


835 kiloms. 
me 5 





i 827 
858 

_Comparing now the respective merits of the Frasnes- 
Vallorbe and the Faucille proposed lines, as already set 
out in the preceding list of actual distances, the virtual 
distances for those lines are, by Jacquier’s formula, as 
follows :—No. 1, 1078 kiloms., and for No. 3, 1013 kiloms., 
or a gain of 65 virtual kilometres in one direction, and 
with a saving of only 8 real kilometres by the improved 
line No. 8. The Faucille route, No. 4, has a virtual 
length of approximately 1000 kiloms., and the gain it 
would effect in time, at 60 kiloms. per hour, beyond the 
best Lausanne-Mouchard route, No. 8, would scarcely 
exceed fifteen minutes between Milan and Paris, and 
those fifteen minutes would certainly be lost in the extra 
stop at Geneva. 

Against the exposure at high altitudes by one route 
may be set the careful passage necessary through long 
tunnels _by the other. In sum, the merits of the 
two projected routes—No. 3 and No. 4—are reduced 
almost to equality. It remains to be decided whether, 
quite apart from any question of the Simplon route, the 
traflic to and from Geneva warrants the enormous sums 
that would be risked in this improved first-class railway 
connection with Geneva vid the Faucille. 

The tunnelling of the Jura chain, similarly to the boring 
of the Apennines, is usually attended with great diffi- 
culties, by reason of the instability of the soil, and the 
history of previous tunnels reveals many examples of 
this nature. These need not be mentioned here; it will 
suffice to cite the chief tunnels which traverse this range 
of mountains, extending from Culoz to near Basle, as 
follows ‘~(1) Lausanne-Mouchard, altitude 1012 m.; 
(2) Neuchatel to Morteau, on the line to Besancon, 
attaining the altitude of 1040m. near Chaux-de-Fonds ; 
(3) Neuchatel to Pontarlier, on the Bern to Dijon line, 





altitude 946m.; (4) Biel to Délémont, on the Bern to 
Belfort line, altitude 770 m.—this lowest altitude is still 
greater by 65 m. than that of the Simplon route ; (5) Basle 
to Olten, by the Hauenstein Tunnel. Besides these main 


routes, there are local railways for which the Jura chain | 


or its limbs have had to be pierced, notably that one 
from Glovelier to Saignelegier, passing through the group 
known as the Franche-Montagnes. 

The Faucille Tunnel would not be a deep-level line 


solid. It would, on the contrary, labour under the same 
difficulties as many tunnels bored at a relatively 
shallow depth. The nature of the soil to be traversed is 
said to be unstable rocks and marls. 
infiltration is to be feared according to the previsions of 
geologists. At one point it would pass, at a distance of 
800 m., beneath the bed of the Valserine River. This 
latter is, through rumbling holes or leaks in its bed, sup- 
posed to be in connection, and by syphonage, with 
numerous underground streams, so that, in consequence, 
the piercing of large tracts of water-bearing strata would 
appear inevitable. 

The proposed Frasne-Vallorbe line, if carried out and 
used for the express traffic through the Simplon, will 
entail, besides the cost of its construction, the total loss 
of 213 kiloms. of railway fares to the Paris-Lyons- 
Mediterranean lines as compared with the Mont Cenis 
route. By this latter the Paris-Lyons-Mediterranean 
has a “ mileage ” of 694 kiloms.; by the proposed line it 
will only have 481 kiloms. This saving of 231 kiloms. 
will be to the profit of Switzerland, while Italy will 
retain, but in another place, what is lost to the Mount 
Cenis route. 


Comparing, 


altimetrically, the two existing routes, the 





where, as in the Alps, the rock is for the greater part | 


Much trouble from | 


COMPOUND EXPRESS LOCOMOTIVE, MIDLAND 
RAILWAY. 


THRovuGH the courtesy of Mr. R. M. Deeley, locomotive 
superintendent of the Midland Railway Company, we are in 
a position to give further particulars concerning the three- 

| cylinder compound express passenger engines, ten of which 
have just been turned out of the Derby shops, and to which 
we referred in the leading article in our issue of January 6th, 
1905. We now publish a two-page engraving, showing a 
longitudinal section and sectional plan of the engine, and an 
engraving of the engine and tender will appear in a later 
issue. 

The engine is of the 4-4-0 type. There are three 
cylinders—one high-pressure and two low-pressure. The 
high-pressure cylinder, which has a diameter of 19in. and a 
stroke of 26in., is placed between the frames under the smoke- 
box. The low-pressure cylinders have a diameter of 2lin. 
and a stroke of 26in., and are placed outside the frames on 
either side of the high-pressure cylinder. The three cylinders 
are made up of three castings, which are all securely bolted 
together and tested with water before being put in the frames. 
The high-pressure cylinder communicates its power to a crank 
on the driving axle, and the low-pressure cylinders their 
power to crank pins on the wheels placed at the end of the 
same axle. The outside cranks are at right angles to each 
other, and the high-pressure crank bisects the obtuse angle 
between them. The middle cylinder takes its steam from the 
boiler at 220 lb. pressure, and this steam is exhausted directly 
to the chest common to the low-pressure cylinders. The 
steam regulator is of the gridiron type, provided with the usual 
main and jockey valves. There are three ports in the valve face of 
the regulator head, two of which communicate with the main 
steam pipe, and the third with an auxiliary pipe connected to 
the steam chest of the two low-pressure cylinders. When the 
regulator is closed a port through the main valve super- 
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gradients favour the Pontarlier-Simplon, but the altitudes 
remain in favour of the Mount Cenis. In fact, the rise 
in altitude by the Mount Cenis is 1294 m., whereas vid 
Pontarlier it is 1012m., followed by the fall to Lake 
Geneva, and then by a long rise—with maximum gradients 
of 1 in 100—from Lausanne up to the middle of the 
Simplon Tunnel, to 705m. altitude. The gradients and 


existing main lines, stand as follows :— 


ae Max. 
aT rs altitudes. 
g nis. Metres. 

Proposed Frasnes to Vallorbe (No. 3)... 1 in 66 896 
BRUNA coe. cia occ “ude! coe Dee ee 705 
Mount Cenis ... 1 in 33 1294 
Gothard ... 1 in 38 1157 
pT SSR ers ire 1 in 33 1310 
Wildstrubel (proposed)... lin 77 1128 
Loetschberg ee me: 1 in 40 1004 
Mount Blane =- 1100 








AN experimental investigation of the injurious effects 
of acid pickles on steel has been undertaken at the University of 
Winconsin. It was found that sulphuric acid produced less injury 
than hydrochloric acid, and that the presence of arsenic in the 
pickling acid was distinctly advantageous. The general result of 
the experiments is that the brittleness, or ‘‘rotting” of iron or 


than of acid, so that an — which would prevent the libera- 
tion of hydrogen shout e adopted. If nitric acid, of such a 
strength that no hydrogen is evolved, be used, a bent steel wire 
may be completely dissolved without breaking, whilst when other 
acids are used the wire snaps in two before corrosion has pro- 





ceeded to any appreciable degree. 


the altitudes of the improved lines, as compared with | 


steel, is due to the penetration into its pores of hydrogen rather | 
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CROSS SECT:ON OF MIDLAND COMPOUND LOCOMOTIVE 


imposes on the port leading into the low-pressure auxiliary 
pipe, and this port and the by-pass port to the main steam 
pipe are closed by the jockey valve. As the regulator handle 
is moved from the shut position the jockey valve gradually 
uncovers the ports through the main valve, and high-pressure 
steam is simultaneously admitted to the main steam pipe 
and to the low-pressure auxiliary pipe. The area of the 
passage through the regulator by which steam can pass to the 
| low-pressure chests is maximum when the main valve is on 
| the point of moving; further movement of the handle causes 
the main valve gradually to close this opening, and to increase 
the opening for the passage of steam from the boiler into the 
main steam pipe. When the handle is moved about 30 deg. 
from the shut position the admission of high-pressure steam 
to the low-pressure cylinders is entirely cut off, and the 
engine commences to work entirely as a compound. Still 
| further movement of the handle opens wider the port for 
admitting steam to the main steam pipe. 
To prevent unnecessary back pressure on the high-pressure 
piston, which occurs at starting in some positions of the engine, 
| non-return valves are arranged on the back and front of the 
| cylinders to allow of steam passing from the low-pressure 
steam chests into either end of the high-pressure cylinder. 
These valves only open when the pressure on one or other 
side of the high-pressure piston is lower than the pressure in 
the low-pressure steam chest. A 10in. piston valve is used for 
distributing the steam to the high-pressure cylinder, and 
| ordinary D valves are used for the low-pressure cylinders ; 
each valve is actuated by a separate Stephenson link motion, 
and both high and low-pressure gears are reversed from the 
same reversing shaft by means of one screw. 
| The boiler of the engine has a fire-box 9ft. long outside at 
| the bottom, and the back is sloped from the foundation ring 
upward to a point above the fire hole ; from there to the top of 
the box the back is vertical, and the outside of the boxis 
' entirely clothed, back, front, and sides, down to the founda- 
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tion ring. The boiler is designed for a working pressure of 
2201b., the barrel is 11ft. 1lin. long, and its mean diameter 
4ft. 8in. The flue tubes are of copper, the length being 
12ft. 33in. between tube plates, and the diameter out- 
side ljin. 

The tender for this engine is carried on six wheels, is fitted 
with water pick-up gear, has a water capacity of 3500 gallons, 
and a coal capacity—without heaping above the sides—of 
7 tons. 

We give below the chief dimensions of the type of engine 
under notice :— 


Diameter of cylinders .. H.P., 19in. L.P., 2lin. 
oo Se Sea ee ey 8 
Diameter of driving wheels .. .. .. 7ft. 
Diameter of bogie wheels .. 3ft. é4in. 
Centre of boiler from rails.. .. Sft. 6in. 
Diameter of barrel (second ring) 4ft. Tiir. 
Length of barrel ca esa .. lift. llir. 

. fire-box at foundation ring .. ‘ft. 

‘ fire-box at top ae 
Grate surface... .. .. 
Heating surface, fire-box .. .. 

me tubes (copper) 


ie a total .. 
Working pressure .. 
Capacity of tender 4. hex 
Diameter of tender wheels. . 
Wheel base, engine 
x bogie . . 
a tender 
Total wheel base .. .. 
Total length over buffers 57ft. 2in. 
Weights, empty— Tons cwt. cr. 
NS erro: ia ie 
On drivingwheels .. .. .. .. .. 18 1 JO 
On trailingwheels .. .. .. .. .. 18 4 0 


3500 gallons 
4ft. 3in. 
24ft. Zin. 
6ft. Gin. 
13ft. Yin. 
48ft. 3}in. 


Tom qgeyls .. 2. . 3 3 BH 8 13 
MEETS ss e- oe oe) 4 ee: Je 
Total weight of engine anitender.. .. 78 14 1 
Weights in working or.ler— 
On bogie wheels.. .. .. .. .. .. 2% M 0O 
Ondriving wheels .. .. .. .. . 19 Il 0 
On trailing wreels 19 ll 0 
NE oo. son ae ee ne 
Tender (with 4 tons of coaland tank full) 42 18 


Total weight of engine and tender.. .. 102 14 








THE FORCED LUBRICATION OF SMALL 
WARSHIP ENGINES. 


Untit fast-running propelling engines became a neces- 
sity in such vessels as our small gunboats, topedo boats 
and destroyers, it was possible to do all the oiling required 
by gravity feed pipes or by hand; but on the adoption of a 
much accelerated speed in the engines of such vessels some 
other device had to be resorted to, so as to ensure a constant 
lubrication of their working parts so long as they were in 
motion, and forced lubrication was adopted. : 

The engines of the destroyers Syren, Wear, and Swale, 
built by Palmers Company, which have but lately completed | 
their trials—noticed in the issue of Tue ENGINEER for Jan. | 
12th last—are fitted with forced lubrication known as the | 
Palmer and Reed system, of which we are able to give a brief 
illustrated description. 

Above we give an illustration of the Wear, which is | 
225ft. long, and has a displagement of 565 tons. She is pro- | 
pelled by three cylinder triple expansion engines, indicating | 
7200 horse-power, the cragk shafts with their crank pins 
having ample bearing surfaces.” Fig. 1 is an elevation partly | 
in section of the forward parts of such an engine, showing the 
general arrangement of the meansemployed in effecting their | 
forced lubrication, Fig. 2 being the corresponding plan of | 
such arrangement. On reference to these views it will be | 
seen that for the purposes of this system of lubrication the | 
main crank shaft of the engine is made hollow, and the oil 
which is pumped into this space is distributed thence by | 


| parts of the engines ; 


| effected by the employment of a hollow weigh shaft, shown in 


plan and elevation, from which small pipes are led to the 
bearings in the ends of the reversing levers, and thence to the 
ends of the drag links. Special provision is also made as 
shown for oiling the slide rods. 

The supply of oil under pressure is provided by one or more 
oil pumps, actuated by excentrics keyed on the prolonged 
forward end of the crank shaft, as shown in Figs. 1 and 2; 
suitable reversing valves being fitted to the pumps to ensure 
that the flow of oil is always from the pumps to the working 
all which parts are enclosed in an oil- 
tight casing fitted with suitable doors to enable these parts to 
be seen whilst in motion ; circular sight-holes are provided in 
the casing, fitted with ¢lazed frames hinged so that they can 

















lyggeur 


working of the machinery of the Wear and Swale was all that 
could be desired, the great superiority of the closed system 
with forced lubrication over the old open engine being clearly 
manifested on their trials. 








GLASGOW TECHNICAL COLLEGE SCIENTIFIC SociETY.— At a meet- 
ing of this Society on the 3rd inst.—Mr. R. D. Munro, M.I.M.E., 
in the chair—a paper on “Portable Electric Tools, and their 
Industrial Applications,” was read by Mr. Andrew Stewart, 
A.M.LE.E. The lecturer briefly outlined the early developments 
of such tools abroad, and particularly the pioneer work of Mr. 
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Figs. 1 and 2—ENGIN:S OF H.M.S. WEAR 


be opened when required, and the interior of this cz sing is lit 
up by lamps suspended where suitable. 
In the illustrations we give the ‘‘ oil well ’’ is formed by the 


radial passages made in the shaft to the main bearings, | sideof the engine bearers and the bottom skin of the ship, and | 


through similar passages in the crank cheeks to the crank 
pin brasses, and through the excentrics to the excentric | 
straps, ali being similar to the plans previously in use. | 
From the connecting-rods, lower ends and excentric straps, | 
however, the oil is in this system directed to the upper ends | 
of the rods by passages formed in them— instead of by outside | 
pipes—leading it to hollow gudgeons connected to the piston- | 
rods, and to pins on the radius links, as shown, connecting 
them to the slide rods. 


is consequently in such a position that a sight hole could not 
be employed to determine the level of the water that might 


be present in it; this difficulty is, however, overcome by the | 


provision of a special device which determines the relative 
amount of the oil and water that may be present in the well, 
the water found therein being pumped out in the usual way, 
the oil remaining in the crank pit being subsequently used 


| overand over again with very little waste. 


The destroyer Syren, fitted with the Palmer-Reed forced 


| 


The lubrication of the reversing gear is in like manncr' lbrication to her engines, proved very successful, and the | 


F. J. Rowan, who some twenty-four years ago set electric tools to 
work in some of the French shipyards, as well as in the yards of 
Denny and MacMillan, in Dumbarton. Dealing with the diff- 
culties and limitations which portability and efficiency impose on 
the designer, the lecturer reviewed the methods adopted to over- 
come these, and gave examples of alternative designs to secure 
high average efficiency and reliability. The absence of the latter 
feature has hitherto been somewhat conspicuous, especially in the 
case of small light-weight tools. Examples of various electric 
tools applied to drilling, grinding, and milling, were shown, and 
magnetic drilling posts of various types for holding electric drills 
om batdiges, ships’ decks, and similar work, were exhibited in oper- 
tion. An intersting discussion followed, in which Mr. R. D. 
Munro, Mr. F. J. Rowan, Professor Jamieson, Mr. George Blair, 
B.Sc., and others took part. 
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THE SENTINEL STEAM WAGON. 


Ty steam wagon which we are about to describe differs in 
important respect from most, if not all other, steam 





fe vnd. It has been the rule hitherto to employ high-speed 

engines with speed change or back gear, under the belief that 

lightn «ss is only to be obtained by such means. The makers 
g , 


Crankcase Suspension Plate 


spindle, absolute concentricity of spindle seat and head is | relieves the driver of the responsibility of thinking of drain- 


essential. 


once tightness is obtained there is nothing to upset it again. 


There are separate admission and exhaust valves at each en 


of the cylinder, and a false section is given in Fig. 1 to | 
The valves are, of course, kept tight 
by the pressure, but they are lowered on to their seats by the 
The valve chest, | 


show one of each kind. 


cams, and there is, therefore, no knocking. 
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Fig. 1—-ENGINE FOR 


of the Sentinel wagon, Messrs. Alley and Maclellan, of Pol- 
madie, Glasgow, came to a different conclusion. Beginning 
with the accepted principles, they designed a high-speed 
engine with reducing gear, and because it came out heavier 
than they anticipated, they got out drawings for a slow-speed 
engine, with no gearing at all between it and the road save 
the chain and the differential. This they found to be not 
only considerably lighter than the former design, but 
obviously far simpler. 

This engine is illustrated by Fig 1, and it will be seen at 
a glance that in itself it departs considerably from normal 
designs. The object of the departure has been to increase the 
simplicity, which has been the ruling motive of the whole 
design of the wagon. The cylinders, two in nuniber, are each 
6fin. diameter by 10in. stroke, and they drive cranks at right 
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The crank shaft is quite a big thing for a motor car, 
being 3in. in diameter. It is carried, as the section shows, 
in bearings of great length, each Tin. long, and is, of 
course, absolutely eased in, as is every other moving part of 
the engine. The crank pins are 3in. by 34in., and the 
crosshead pins 2%in. by 3in.; all substantial dimensions. 
There are, it will be observed, no excentrics and no ‘slide 
valves, steam being distributed by poppet valves opened by 
cams. The valves are made of nickel steel, and the seats are 
either formed in the iron of the casting or suitable bushes are 
employed. The valve stems pass through long guides, in 
Which they fit steam-tight, being ground and lapped in. 
They have a number of small grooves turned in them in the 
usual way. The fitting in this part of the work requires to be 
of great excellence. as the valve head, being one with the 


Fig. 2-FEED PUMP 


angles, 


__Cam Shaft Drive— 


| at the bottom of the cylinder which ensures free drainage and 
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STEAM WAGON 


covers are secured by a bridle, and can be removed in less 
than a minute, and the valves taken out for examination or 
for regrinding. 

The cam shaft lies centrally under the cylinders, and is so 
formed that by axial movement three points of cut-off, }, 
3, and 3, may be secured in forward gear. In back ‘gear a 
single cut-off is deemed sufficient. 

















Fig. 3—FIRE-BOX LOWERED FOR 


bevel gearing at the same speed as the engine ; 


Before leaving the engine attention should be directed to | 
the great length of piston and to the entire enclgsure of the | 
crossheads, connecting rods, &c., admission to which is | 
gained by suitably placed doors. The position of the valves 





This is, we have satisfied ourselves, secured, and | 


The shaft is driven by | 


cocks, must also be noticed. The speed of the engine at five 
| miles per hour is only about 175 revolutions per minute, and 
| it can, with full steam pressure—about 2501b.—develop a 
maximum of something like 70 horse-power. ll its parts, 
as well as nearly everything else in the wagon, are made on 
the interchangeable principle. Its total weight is 14 ewt. 
The feed pump, of which a section appears in Fig. 2, is 
driven direct from the engine shaft; like everything else, it 
| is wholly boxed in. The water is carried in a tank at the end 
of the wagon, and flows by gravity to the pump, which 
| always takes a full charge,“even at the highest speed. 
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HalP Section 
Fig. 4—BOILER 


thro. Firebox. 


Let us now turn to the boiler. A section of it, rather 
diagrammatic, is given above—Fig. 4—and leaves but little to 
be said about its construction. It consists of a cylindrical 
outer casing enclosing a fire-box, which has a large cylindri- 

| cal base, a square central portion, and a smaller cylindrical 
| flue, containing a steel superheater coil. The square portion 
| is crossed by inclined water tubes at right angles to each 
other. The steam space is not large, but the superheater coil 
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INSPECTION 
c | 
it is | 
hardened, entirely enclosed, and works in an oil bath. 
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Fig. 5-THROTTLE VALV2Z 


does away with all trouble from moist steam. The position 
of the water level in a gradient of 1 in 6 is indicated. 

This boiler is designed for a working pressure of 250 1b. per 
square inch. The heating surface is 61°3 square feet, and the 
grate area 3°6 square feet. The outer shell is gin. thick, 
the fire-box.j,in. thick, and the tubes, forty-eight in number, 
are 13in. in external diameter. The boiler, though small, 
has remarkable steaming power, as we have been able to 
prove by an actual run with the wagon, and we are told that, 
under test, over 1000 lb. of water per hour have been 
evaporated, equal to 7-781b. of water evaporated per pound of 
coke, and to 16°38 1b. per square foot of heating surface. 
This boiler has been designed with a view to getting as large 
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Fig. 6—PLAN AND ELEVATION OF WAGON 


a percentage of the surface as possible exposed both to radiant ; done to satisfy us at a recent inspection of a wagon in under The fuel is fed in through a central shoot. The grate is 
heat and to the impact of the hot products of combustion. It | half-an-hour. It is only necessary to remove the ring of | flat and circular. It is mounted on trunnions at its centre, 
may be mentioned that, notwithstanding the high rate of | bolts at the foundation ring at the upper end, when the whole | and can be tipped so as to discharge all the fire or ashes or 
combustion, it has not been found possible to superheat the | fire-box may be lowered, as shown in Fig. 3, and may be | to allow a slice to be got in for clearing away clinker. The 
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Fig. 7-REAR WHEEL AND LOCKING GEA Fig. 8-FORE WHEEL AND STEERING GEAR 


steam more than 150 deg. Fah., which probably indicates that | cleaned or ve-tubed with facility. No other joints, no con- , ashpan is closed ; it is hinged to the foundation ring at — 
the temperature of the waste gases is not very high. | nections, have to be broken. The two joints in question are | forward end and supported as shown by a lever and link, by 

An admirable feature about the boiler is the ease with | made with copper corrugated rings, which may be used | which means the supply of air may be regulated or the pal 
which the whole of the fire-box can be removed. This was. several times. lowered to clear out the ashes. The exhaust from the engine 
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enters adrying box before finding its exit through the blast-pipe. 

The boiler is fed either by one of Gresham 8 injectors 
or by the feed pump already described: The water gauge is 

1e of Dewrance’s heavy pattern, asbestos packed. All the 
od » mountings and fittings have been carefully designed 
ser a view to safety, simplicity, and durability. For 
instance, the small blower, water lifter, and injector valves 
are of special design, one turn of a handle opening the 
valve fully, so that it can at once be seen by the 
position of the handle whether the valve is open or shut. The 


cushions, and take up much of the hammer on the road. | very long, and are placed directly under the frame. Their 
For special work, as in snow, the plain steel tires may be | eyes are bronze-bushed, and secured to slippers of large 
removed with little difficulty and replaced by others suitable | surface by hardened steel pins jointed to machined slippers, 
for the conditions. The rear wheels differ slightly from these | which are free to slide radially, as wellas axially, in machined 
but in principle are the same. They are 40in. diameter | guides, thus avoiding twisting or buckling when the wagon 
by 10}in. wide, whilst the others are 34in. by 53in. is running on uneven roads or subjected to side swaying. 
The rear axle—Figs. 11 and 12— is a nickel steel forging, | The thrust from the rear axle to the frame is taken by steel 
5in. diameter in the journals, which are fitted with oil reser- | radius-rods and nuts. The water tank is of galvanised steel. 
voir bearings and protected from dust. The compensating or | It contains 184 gallons, and is fitted with a water lifter and hose. 
differential gear wheels are enclosed by dust-proof casings | In the bottom is placed a portable strainer of large surface. 


’ 





safety valve is placed in the front of the boiler well in view, | 


and where the blowing off of steam is at once evident to the 
driver. The stop valve is peculiar. It is illustrated by 
Fig. 5. The main valve at the end of a long vertical spindle 
is of nickel steel ; it is raised from its seat by one turn of the 
horizontal handle. Immediately below it, closing the pas- 
sage to the engine, is a second valve, with two seats; the 
lower one closes a small passage c to the atmosphere ; the upper 
one closes and shuts off steam from theengine. Boiler steam 
enters by A and finds its way to the valve chests vid B. This 

















double valve is worked by the foot, and it can be manipulated 
so delicately that by this means the wagon may be moved 
forward an inch or less and stopped dead ; the valve gives 
admirable control; the object of the atmospheric passage is 
to allow any steam in the cylinders to escape without doing 
work by expanding, and thus the engine comes torest in less 
than half a revolution, which is not usually the case. The 
convenience of such a valve in traffic will be at once under- 
stood, and we have seen the car driven by an absolutely inex- 
perienced man and steered through an awkward gateway 
without the slightest difficulty, the knowledge that the wagon 
could be stopped in a few inches and started again at any 








* Fig. 1—BACK AXLE—SECTION 


desired speed making its manipulation very easy. Before 
passing on to describe the wheels and frame, we may call 
attention to the plan of the cab—Fig. 10. The coke carried 
in the bunkers amounts to about Gewt. The ‘cab’ com- 
plete occupies about 29 per cent. of the area of the wagon. 

The steering and driving wheels are shown in Figs. 7 
and 8. Into the design of the former an excellent 
feature has been introduced, the steering pivot being brought 
Inside the wheel, so that it receives a direct thrust, and there 
18 No stressing or straining due to overhang. This arrange- 
ment is reached by using a dished centre, which leaves room 
for the end of the axle and pivot to enter. The centre is an 
excellent casting of steel, and we may mention that, after 
fruitless attempts to get it made in Germany, it was made 
Without any question or trouble in this country. The form 
18 shown by the drawing. It is surrounded by wood felloes 
of oak, and a weldless steel tire. The periphery of the steel 
centre is coned, and, by drawing the felloes up along it by | 
bolts arranged for the purpose, they may be kept hard up 
against’ the tire should it elongate. The wood blocks act as | 


Fig. 9-SENTINEL STEAM WAGON 


and run in oil. One of the differential bevel wheels isshrunk ; A screw compensating brake gear, worked from the cab, 
and keyed on the axle, the other is bolted to a bronze bushed | applies timber blocks to the driving-wheel tyres. A supple- 
mild steel sleeve, to which is fixed the off road wheel centre, | mentary brake is provided by reversing the engine. The 
and which runs loose on the axle. standard flat platform is 13ft. long by 7ft. wide. It hasa 

The two driving wheels may be ‘‘ locked ’’ so as to work in | carrying area of 83 square feet, and is built entirely of 
unison by engaging a steel pawl pivoted to the hub of the 

















Fig. 12-BACK AXLE 


off driving wheel, with a notched disc keyed to the axle— 
see Fig. 7—which is a handier plan than the old method of 
getting two holes opposite each other and slipping a pin | 
through them. The front axle is a forging of high-resistance 
steel 3in. square, on the ends of which are formed bronze 
bushed eyes forthe steering pivots. SE 
The steering gear, Fig. 14, consists of a steel screw working 
in an oil bath, and a long bronze nut, to which are attached 
the links which take hold of one end of a bell-crank lever. 
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Fig. 14—STEERING GEAR 


English oak. The principal dimensions of the wagon are :— 


Sangh owepal, .. ou ce ce ee te cw SR 
Width over all i ah, ain , . Tt. Oin. 
Height overall .. .. .. . . . 8%. On. 
Height of platform loaded. . eo a 8 3ff. Tin. 
Area of platform .. .. .. . . .. «. S83 square feet. 
Lo, ee 
Rear wheel gauge (tire centres) .. .. ..  4ft. 9in. 


The tare weight in running order is under the five-ton limit, 
and the wagon will carry six tons up a gradient of 1 in 8, and 
will draw a trailer loaded with four tons, making a total of 
ten tons carried. 

In conclusion, we should like to say a word or two as to 
the high-class mechanical engineering that is seen both in 
the design and make of this wagon. Builders have long ago 
The bell crank as well as the dust-tight screw box are bolted | learnt that parts have to be much stronger and heavier than 
direct to the wagon frame. The other end of the bell-crank | seems necessary if they are to face the punishment that a 
lever is coupled through a universal joint to a drag link | bad road inflicts, and Messrs. Alley and Maclellan have 
which engages with an arm bolted to the off axle pivot boxin | profited both by their own experiments which they have 
the usual manner in Ackerman steering gear. On account of | been conducting for some years and by the experience of 
the arrangement of the wheel pivots and the direct thrust, this | others. Moreover, a slow-speed engine and no gear at once 
steering gear works with great ease, and it is possible to slew | remove many small parts and a good deal of complication ; 
the wheels round without difficulty whilst standing. there is more room to give substance to the parts left, and 

The frame of the wagon is built of steel channel bars Tin. | possibly a saving of weight, which permits of more freedom 
deep by 2hin. wide by jin. thick, strongly braced by | in design. However, whatever the cause, the makers are 
gusset-plates and angle-knees, the whole being fastened by | to be congratulated on the ingenuity they have displayed 
driven steel bolts, experience having proved that rivets are | in tackling old problems and the production of a-sound and 
loosened in time by vibration. The bearing-springs are | simple steam wagon, 














Fig. 1I3—STEERING GEAR 
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RAILWAY MATTERS. 


Tue Baker-street and Waterloo Railway will be opened 
to-morrow, Saturday, at 1 o’clock. 

LAND is now being acquired for the railway which is to 
link Allahabad with Jaunpur, a distance of 55 miles. 

Tue route mileage of railways within the London area 
has grown from 29$ in 1845 to 2484 in 1900, an increase of over 
700 per cent. in fifty-five years. 

Tue Board of Trade have recently confirmed the Order 
made by the Light Railway Commissioners, authorising the con- 
struction of a light railway in the county of Lincoln, from Blyton 
to Frodingham. 


Tue tests of the viaduct at Passy, carrying the southern 
half of the Paris Metropolitan circular railway over the Seine, 
have been completed ; and it is expected the line will be opened 
for traffic early this month. 


AFTER a six months’ investigation of the atmosphere of 
the New York Electric Subway, the New York sanitary engineer 
says ‘the subway is a hotbed of deadly disease. The germs of 
pneumonia are nurtured in the foul air.” 


Tue Grand Trunk Pacific Railway Company recently 
offered a prize of £50 for the most suitable name for the Western 
terminus of its system on the Pacific Coast. The result of this 
competition recently announced states that upwards of 12,000 
names were received, and the one selected is ‘‘ Port Rupert.” 


Contracts have been let for an 80-mile line between 
Corinth, Miss., and Haleyville, Ala., by the Illinois Central Rail- 
road. The cost is £1,000,000. The Chicago, Milwaukee, and 
St. Paul has let a contract ior the construction of that section of 
its Pacifie Coast- extension from Puget Sound to the Cascade 
Mountains. 


Two world-famous railway engines, the Lord of the 
Isles and the North Star, have just been sent to the scrap heap at 
the Great Western Railway works at Swindon. The company 
offered them in vain to Owens College and to Birmingham 
University. The Lord of the Isles was designed in 1842 by Sir 
Daniel Gooch. 

ABERDEEN Corporation have entered into an agreement 
with the Great North of Scotland Railway Company for the supply 
of electric current for lighting and power for four years at 2}d. 
per unit, the company to take a minimum of 110,000 units per 
annum for the first two years, and 120,000 units foreach of the 





last two years. 

Revuter’s Ottawa correspondent telegraphs that the 
Canadian Pacific Railway Company has paid £1,400,000 to the | 
Government of Quebec to wipe out the company’s - bonded 
indebtedness for the purchase of the North Shore Railway from 
Quebec to Ottawa in 1882. Tho bonds redeemed bore interest at | 
the rate of 44 per cent. 


NOTES AND MEMORANDA. 


EXPERIMENTS in wireless telephony have recently 
been made in South Wales, says the Daily Telegraph. The 
inventor, Mr, Thomas Gladwell, of Swansea, carried on his experi- 
ments between that port and the Mumbles, and apparently 
with success, é 

A TELEGRAM from Zanzibar states that H.M. cruiser 
Crescent has established what is described as a world’s record with 
a 9-2in. gun, making seven hits out of nine rounds in six minutes. 
Her firing with Gin. was also excellent, ten hits being made in the 
same number of rounds. 


By the end of the present year the London General 
Omnibus Company hopes to have about 300 motor omnibuses in 
operation, while in three years the chairman of the company 
anticipates completing the substitution of horse-drawn vehicles by 
self-propelled omnibuses. 


In honour of the late Professor Edouard Grimaux, who 
by reason of his numerous chemical researches, and contributions 
on the atomic theory, has taken a high place among French men of 
science, it is proposed to erect some form of memorial in his native 
town of Rochefort-sur-Mer. 


Tue following are the ingredients of the solution 
recommended by M. A. G. Geroux as an electrolyte for electro- 
plating aluminium :—Distilled water, 10 quarts; sodium car- 
nonate, eryst., 840z.; sodium bisulphite eryst., 7 oz. ; neutral 
copper acetate, 8foz. ; potassium cyanide, 98 per cent., 8402. 


In a patent granted to M. Schwartz, the inventor pro- 
poses to relieve the pressure on the footstep bearing of a vertical 
shaft continuous-current generator by winding the armature coils 
obliquely to its surface, at an angle of about 45 deg., the pole 
pieces of the machine being similarly skewed. It is claimed that 
vertical upward pull is thereby obtained, which neutralises the 
weight of the armature. 


THE coal deposits of North America are estimated to 
contain nearly as much as those of Europe, or 681,000,000,000 
tons ; but even this gigantic figure is completely dwarfed by Asia’s 
wealth of coal, as to which it is at present impossible to make an 
even approximate estimate. China more especially seems to 
possess inexhaustible supplies, and a German scientist has put the 
coal deposits of the province of Shansi alone at 1,200,000,000,000 
tons. 

Tue American production of Bessemer steel ingots and 
castings in 1905 amounted to 10,941,375 gross tons, compared with 
7,859,140 tons in 1904, an increase of 3,082,235 tons, or over 39 per 
cent. The production in 1905 was much the largest in the history 
of the United States, greatly exceeding that of 1902, the year of 
next largest production, when 9,138,363 tons were made. Of the 


| total production last year 10,920,591 tons were made by the 


| Education of Women, founded a few years ago by Mrs. 


Srx railroads entering Kansas City are about to build | 


a large passenger station at a total cost of more than £4,000,000. 


The six roads are the Atchison; Topeka and Santa Fe; the | 


Chicago, Milwaukee and St. Paul; the St.. Louis and San Fran- 
cisco; the Chi 
Alton ; and the Union Pacific. 


Tue New York, New Haven, and Hartford Railway | 


Company is 


to excavate a tunnel from the Union | 


arranging 
Passenger Station in Providence, R.I., to East Providence, where | 
connection will be made with the company’s east side lines to | 


Boston, Worcester, and Fall River. 
will be about two miles long, will be about £400,000. 

THE project for constructing a light railway between 
Middlesbrough and the Hartlepools, and throwing a conveyor 
bridge across the Tees, was advanced a step further last week, 


matter at Middlesbrough. The scheme is to cost £200, 
inquiry was concluded so far as local evidence was concerned. 


ConTRACTs are reported let by the Pennsylvania Rail- 


The | A mixture of vegetable wax and caustic lime in boiling water is 


The cost of the tunnel, which | 


| 


when the Light Railway Commissioners held an inquiry into the | 


standard Bessemer process. 
Unpber the direction of the Society for the Technical 
P. N. 
Arian, a technical high school for women was opened in St. 
Petersburg in January last. The new high school has two 
faculties, one for engineering and building subjects, and the other 
for electro-chemistry, and provides a four-year course in each, 


0, Rock Island and Pacific; the Chicago and | which courses it is intended shall be of the same educational 
| standard as those in the same subjects in the present technical 


high schools. 


A pRocgss and apparatus for producing a new gaseous 
mixture for gas engines and other oe has been patented in 
America by Mr. C. K. Harding. @ most novel feature of this 
invention is the use of catalytic action to break up kerosene and 
heavy hydrocarbons into the lighter hydrocarbons of the same 
series, This destructive distillation and partial oxidation of kero- 
sene is effected by passing the oil vapour mixed with air through 
a red-hot tube of some refractory material carrying metals of the 
platinum group in an extremely fine state of division. 


A WATER-PROOF cement has been patented in Germany. 


added to unground Portland cement clinker, and all ground to- 


| gether. The inventor makes the claim that one hin. coating of 


way Company at about £1,000,000 for the grading and masonry | 


work in connection with the change of line and additional tracks 
to complete the four-track work on the Pittsburg division. 
contract includes the digging of a new channel, 4000ft. long, for 
the Conemaugh River to change its course so as to avoid building 
two bridges. 

AccoRDING to a Reuter’s telegram from Halifax, Nova 
Scotia, the Intercolonial Railway workshops at Moncton, New 
Brunswick, have been destroyed by fire. The estimated loss 
entailed is £200,000, and the fire will seriously affect the efficiency 
of the whole railway, which is owned and worked by the Canadian 
Government. Almost the whole of the mechanical equipment, 
upon which 1000 men were employed, and the locomotive shops, 
have been destroyed, and over a hundred cars have been burned. 


Durine the three months ending 30th September last, | 
31 passengers were killed on the railways of the United Kingdom | 
by accidents to trains, and 30 from other accidents connected with 
the running of trains or movement of railway vehicles, and there 
were injured 215 and 552 respectively from these causes. That 
two accidents account mainly for the heaviness of the list shows | 
how unreliable figures are unless all the circumstances are carefully 
taken into account. Of servants, 135 were killed and 942 injured, | 
and of other persons—including 77 trespassers and 33 suicides— 
141 killed and 86 injured. 


In the statistics of the world’s railways there are two 
States which far exceed all others in the proportion of railway 
lines to a given area of country, these being Belgium and Saxony. 
Belgium has 23-1 kiloms. of line for every 100 kiloms. square of 
territory. Saxony follows with a proportion of 19-8 kiloms. The 
United Kingdom has 11-5 kiloms., and European Turkey 1-1. 
The intense industrial activity of Belgium explains the great rail- 
way mileage there, and in Saxony the mileage appears to be trace- 
able in large part to the paternal or social form of government, 
— provides railway communication without exclusive regard to | 
profits. 


Tue first portion of a line that is ultimately to run 
from Royston, on the Midland Railway, to Bradford, has now been | 
completed as far as Dewsbury, and this was opened on 1st March | 
for goods, mineral, and cattle traffic. The portion of the line at 
present constructed is 94 miles in length, and has occupied three 
years in construction. It leaves the main line about three-quarters | 
of a mile this side of Royston Station, whence it runs, vi4 Criggle- | 
stone and Middleton, to Dewsbury, where, at Savile Town, a large | 
goods station, covering 20 acres, has been constructed. When | 
— this line will shorten the journey to Scotland by twelve | 
miles. | 

AN automatic time-table—the invention of Messrs. 
F. J. Walton and L. V. Rogers—has just been erected at the 
entrance to the railway station at Crouch End, Finchley, says the 
Railway News. In the top of the front is a clock regulated so as 
to keep time with the station clock. In the centre of the machine 
behind a glass panel appear in bold figures the times of trains 
leaving the particular station for one hour. Every hour the whole 
of these train times are automatically changed in accordance with 
the movement of the clock. Below the time-table appears a diary 
of local events for the week, setting forth day by day the various 
functions which have been arranged. These automatically change 
day by day, so that all past events are wiped off every night. 





The | 


this cement placed on a brick wall will render it absolutely water- 
proof. The formula is given as follows:—To each 200 ewt. of 
cement clinker is added a mixture of #1lb. of Japan vegetable or 


| berry wax, and 1 oz. of caustic lime which has been dissolved in 


| £29,818 on the year 1904-5. 
| amounted to £ 


14 pints of boiling water. These ingredients are thoroughly 
mixed, and when cooled are dried and ground very fine with 
cement clinker. 


CorreR may be distilled at atmospheric pressure by 
heating small pieces of the metal ina crucible in an electric fur- 
nace, the roof of which is perforated by a hole, covered with a 
thin glass bell-jar, while a copper pipe, through which flows cold 
water, traverses the furnace a few centimetres above the crucible 
and are. It has been found by M. Moissan that the metal con- 
denses on the tube to a depth of 5-7 mm. in the form of copper 
threads, resembling filamentous silver, the colour varying from 
red to yellow. It contains 99-76 per cent. Cu, with traces of 
chalk and graphite, and after removal of the chalk by treatment 
with acetic acid, has a density of 8-16, which is lower than that 
of fused copper, and points to the occlusion of a small quantity 


| of gas. 


InpD1An official statistics show that Germany now ranks 
third in importance amongst the various countries of the world, 
both in the value of the import and of the export trade of India. 
At the same time it should be remarked that the share taken by 


| Germany, more especially in the import trade of India, is still 


very far behind in importance compared with that of the United 
Kingdom ; for the share of the latter, for instance, in the year 


| 1904, amounted to 65 per cent.—and that of Austria-Hungary to 


about 4 per cent.—of the total Indian import trade, whilst the 
share of Germany was only 4 per cent. As regards the export 
trade of India, the share taken last year by Germany was about 
9 per cent., whilst that taken by the United Kingdom was 27-5 
per cent. 


THE report of the Auditor-General upon expenditure 
for naval services shows that there was an unexpended surplus of 
Sums realised by sales of old ships 
102,000. The report draws attention to extras, 
amounting to £646,873, expended on three battleships of the 
Dominion class and five cruisers of the Devonshire class, which 
were the consequences of changes of Admiralty policy after con- 
tracts for these ships had been made. Mention is also made of 
the payment of £8000 to Rear-Admiral Sir Percy Scott for his 
inventions in connection with naval gunnery, while it is stated 
that the total loss on naval stores and coal during the year 
amounted to over £43,000. Losses and condemnations on victual- 
ling stores came to £30,340. 


For the measurement of drop in transformers Mr. P. 
Barreca uses two similar transformers joined in cascade, the high- 
voltage winding of the first being across the supply mains, its low- 
voltage winding being connected to the low-voltage winding of the 
second transformer, and the high-voltage winding of this latter 
being across a suitable load. One of the high-voltage terminals of 
the first is in direct connection, through a short length of wire, 
with the corresponding terminal of the high-voltage winding of the 
second transformer, while the remaining two high-voltage terminals 
are connected through a low-reading voltmeter, from whose read- 
ing the equivalent transformer impedance may be determined. 
Two ammeters are required, one of which is included in the low- 


5 voltage circuit, while the other measures the load current, 





MISCELLANEA. 


Att the machinery for the new Kashmir electric supply 
is coming, says Jadian Eagineering, from America, and wil! be 
made by a San Francisco firm. 


Tue Paris correspondent of the Times states that 
cxpereneny are to be begun this week for communicating between 
Belfort and Paris by wireless telegraphy. 


In view. of the fact that acetylene gas is used jn 
Germany to a very large extent, it is proposed to form a guild of 
acetylene apparatus owners for the purpose of collecting, arranging 
and distributing information on methods of preparation and st: wring 
and on the uses of acetylene. 7 


In order to lessen the smoke and soot nuisance in the 
town of Helsingfors, the municipal authorities have appointe:| an 
engineer, Mr. Ed. Cedercreutz, first to examine and test the boiler 
and furnace installations in the town, and then to propose suit: ble 
means for diminishing this source of annoyance. 


W3ILE testing a 12in. projectile at the Indian Head 
Proving Ground recently, the gun being used blew off 3ft. of its 
muzzle. Fortunately no one was hurt, although fragments were 
scattered over hundreds of feet. All the officers and men on the 
grounds were in the concrete bomb-proofs when the gun went to 
pieces. 

Tur Gaceta de Madrid of 16th February contains a 
notice inviting tenders, which will be received for thirty days after 
the publication of the notice, for furnishing the municipality of 
Barcelona with a steam roller and road scraper, at the estimated 
cost of 25,000 pesetas—about £859—in accordance with conditions 
set forth in the Gaceta. 


THE committee appointed by the Northumberland 
coalowners and the Northumberland Miners’ Association have 
come to an agreement concerning the conditions under which 
machine coal-cutters are to be worked in the mines. The scheme 
is to be laid before a special meeting of the miners’ delegates for 
approval, and will then be balloted upon by the miners’ lodges. 


WE are informed that £1100 was realised by the exhi- 
hibition of H.M.S. Black Prince, which, by the kindness of the 
Thames Ironworks Shipbuilding and Engineering Company, was 
recently on view for the benefit of the Seamen’s Hospital Society, 
alsofor the Poplar and West Ham Hospitals. During the three 
afternoons the vessel was open it was visited by the very large 
large number of over 21,000 persons, 


TuE first shipment of iron ore from Lake Superior of 
which there is any accurate record was made in 1852 from 
Marquette, and consisted of the magnificent amount of six barrels 
full. In 1866 the total shipments were less than 300,000 tons. In 
the next thirty years up to 1882 the total shipments amounted to 
about 15,000,000 tons. In that year 3,000,000 tons were shipped. 
By 1892 the amount had risen to a little over 9,000,000 tons, in 
1897 to 12,500,000 tons, in 1902 to 27,500,000, and during the 
season of 1905 to 34,000,000. 


Tue next London examination for driving and mecha- 
chanical proficiency certificates by the Automobile Club is to be 
held at 119, Piccadilly, W., on Wednesday, March 14th. This 
date has been fixed in addition to the 21st, previously announced, 
in order to relieve the examiners, as applications have been pour- 
ing in from both owners of cars and paid drivers, who are realising 
more every day the importance and indispensability of these 
certificates, the possession of which is to the holder a testimonial 
hard to excel in value. 


Tue Society of Motor Manufacturers and Traders has 
decided to exclude commercial vehicles from its annual International 
Motor Exhibition at Olympia in November next, and to hold a 
separate commercial vehicle show—also at Olympia—early in the 
following year. Under the new arrangement the November, 1906, 
exhibition will consequently be devoted entirely to pleasure cars 
and their accessories, which can, therefore, be displayed in a more 
suitable manner. In April, 1907, the main hall will be filled with 
a show of commercial vehicles .and accessories, marine motor 
exhibits, and machinery. 


Ir has long been known that the province of the 
Pechora is rich in mineral treasures. Quite recently a party of 
Russian and Belgian engineers examined the basin of the Ussa, 
and made rich finds of naphtha and copper ores. In fact, it is 
stated that the quantity of naphtha to be obtained from surface 
deposits in the Pechora district exceeds that present in the 
Caucasus, and is of better quality, whilst the tonnage of easily 
workable copper ores is given as many millions. It is reported 
from St. Petersburg that energetic efforts are being made to obtain 
the necessary capital for working the fields. 

From a report on the finances of the Netherlands 
Indies for the year 1905-6, by Mr. G, A. Mounsey, third Secretary 
to H.M. Legation at the Hague, it appears that the budget 
estimates for the year include an amount of £525,858 for extra- 
ordinary expenditure for public works, among which the following 
items may be noted, viz.:—£281,500 for railways, £65,000 for 
irrigation work, £62,500 for the Atchin tramway, £15,166 for 
electric motive power, laying of transport railway, and setting up 
a pumping station at Sawah Loento; £14,500 for salt presses, and 
£5501 for harbour works at Macassar, and a dock for Sourabaya. 


A Joint Committee has been formed by the Automo- 
bile Mutual Protection Association and the Roads Improvement 
Association, Incorporated, for the purpose of ascertaining the 
best dustless road material, and the relative cost of constructing 
dustless roads as compared with the present practice. Arrange- 
ments have been made for experiments to be carried out on the 
London—Maidstone road. Lengths of about quarter of a mile 
will be laid with different materials, and at either end of the 
experimental length, and in other places on the same road, there 
will be lengths of ordinary granite road, the same treated by hand 
painting with tar, and the same treated by other processes. 


Works for the manufacture of tubes and wire nails are 
projected at Port Arthur, Canada. According to the Jron and 
Coal Trades Review, the town will furnish a site of 100 acres, which 
it has yet to purchase ; it will take £20,000 of the company’s bonds 
at par; it will have three representatives on the board of directors ; 
and it will appoint the company’s treasurer. On their part the 
promoters contract to erect boiler, tube, and pipe mills costing 
£150,000, to begin work on the mills three months after the agree- 
ment is ratified by the ratepayers ; to make the works of 1000 tons 
monthly capacity ; and to employ 250 men from the beginning. 
The plant is to be operated by electricity, requiring from 1500 to 
to 2000 horse-power. 


Tue Washington Bureau of Commerce publishes a 
report from Consul Winans, of Iquique, that the Chilian nitrate 
producers’ combination is to end. The present agreement expires 
on March 3l1st, and it was expected, he states, that it would be 
renewed for another five years, but some manufacturers are not 
willing to agree to their quota of the output, though all agree 
that 2,000,000 tons is all that will be consumed this year. It was 
desired to restrict the production to this amount, while the pro- 
duction may otherwise run be to 2,400,000 tons. This would cause 
adrop in price in 1907, unless the consumption increases very 
much. The Chilian Minister of the Interior has requested a con- 
ference with the manufacturers, in order to effect an agreement ; 
but according to the Westminster Gazette, the producers are of 
opinion that nothing could be done at such a conference, and will 
probably not accept the invitation, 
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The Canal Commission. 


THE promise of the Prime Minister, in December 
last, to appoint a Royal Commission on Canals and 
Inland Navigations, has been fulfilled by the official 
announcement, made on Monday, of the names of 
the Commissioners and the terms of reference. The 
subjects to be dealt with at the inquiry cover a wide 
field, and will undoubtedly give rise to considerable 
discussion and difference of opinion. The Commis- 





year the Associated Chambers of Commerce 
recorded a resolution in favour of placing canal 
control in the hands of a public trust, which may 
be regarded as tantamount to an advocacy of 
national ownership. The subject of canal develop- 
ment has also been exhaustively dealt with recently 
by two well-known engineers connected with inland 
navigation, namely, Mr. W. H. Hunter, in a paper 
read before the St. Louis Engineering Congress in 
1904, and Mr. Sanerin a communication to the Institu- 
tion of Civil Engineers last year. Comparison has 
often been made between British and continental 
waterways, and generally to the disparagement of 
the former. Too often such comparisons are 
entirely fallacious, in that the vast differences 
existing in commercial and physical conditions are 
neglected. The conditions of transit on inland 
waterways in this country are very different from 
those obtaining in Germany, for instance. Here 
there is little or no transit traffic, while on the 
Continent a large proportion of the goods dealt 
with is of the nature of through traffic carried 
without break of bulk for hundreds of miles from 
the great North Sea or Baltic ports to the heart of 
the Continent. Again, many of the most successful 
continental canals are in connection with and con- 
tinuations of great navigable rivers, such as the 
Rhine, Elbe, and Danube. In Germany, according 
to returns made a few years ago, the total length 
of waterways available for traffic was 8737 miles, of 
which 5776 miles represented rivers, and a further 
length of 1451 miles canalised rivers. The greater 
average length of haulage and consequent decrease 
in handling make the cost of water transit con- 
siderably cheaper than it can ever become in our 
owt :ountry. The physical conditions of conti- 


sion is to inquire into the canals and inland | nental waterways are all in favour of cheap con- 
navigations of the United Kingdom, and to report struction and cheap working. For the most part, 


on:—(1) Their present condition and financial 
position. (2) The causes which have operated to 
prevent the carrying out of improvements by private 
enterprise, and whether such causes are removable 
by legislation. (3) Facilities, improvements, and 
extensions desirable in order to complete a system 
of through communication by water between centres 
of commercial, industrial, or agricultural import- 
ance, and between such centres and the sea. (4) 
The prospect of benefit to the trade of the country 
compatible with a reasonable return on the pro- 
bable cost. (5) The expediency of canals being 
made or acquired by public bodies or trusts, and 
the methods by which funds for the purpose could 
be obtained and secured, and what should be 
the system of control and management of such 
bodies or trusts. The Royal Commissioners are :— 
Lord Shuttleworth (chairman), Lord Kenyon, Lord 
Brassey, K.C.B.; Lord Farrer, Sir John Doring- 
ton, Sir John Brunner, Sir Francis Hopwood, 
K.C.B., C.M.G.; Mr. W. J. Crossley, Mr. Russel 
Rea, Mr. J. F. Remnant, Mr. P. Snowdon, Mr. 
Henry Vivian, Mr. L. A. Waldron, Mr. R. C. H. 
Davison, M. Inst. C.E.; Mr. J. P. Griffith, 
M. Inst. C.E.; Dr. A. J. Herbertson, Mr. J. C. 
Inglis, M. Inst. C.E.; Mr. H. F. Killick; and Mr. 
John Wilson, with Mr. W. B. Duffield, Barrister- 
at-Law, as secretary. The list of Commissioners 
is a lengthy one, but in view of the various interests 
involved, it has, we think wisely, been decided to 
make the Commission a thoroughly representative 
one. Lord Shuttleworth, better known to many 
as Sir Ughtred Kay-Shuttleworth, has already had 
experience of the subject of inquiry as chairman of 
a Parliamentary Committee. Lord Brassey repre- 
sents wide interests as chairman of the Associated 
Chambers of Commerce. _ Sir John Dorington pre- 
sides over the Gloucestershire County Council, and 
has acted as chairman of the Committee on 
Ordnance Surveys. Sir John Brunner is an advo- 
cate of State ownership of canals. Sir Francis 
Hopwood has wide experience as Permanent Secre- 
tary to the Board of Trade, while Mr. Crossley and 
Mr. Russel Rea represent the Manchester Ship 
Canal and shipping interests respectively; the latter 
has also served as deputy chairman of the Taff Vale 
Railway. Ireland is represented by Mr. Waldron, 
who is a director of the Grand Canal Company, and 
Mr. Griffith, the engineer to the Dublin Port and 
Docks Board. Mr. Snowdon and Mr. Vivian are 
Labour members. Mr. Inglis, general manager of the 
Great Western Railway Company, and Mr. Davison, 
are engineers. Mr. Killick is associated with canal 
interests, and Mr. Wilson represents the Scotch 
mining andiron industries. The remaining mem- 
ber, Dr. Herbertson, is Reader in Geography at 
Oxford and a distinguished scientist. 

Few subjects of commercial importance have been 
so fruitful of discussion as the condition of our in- 
land waterways, and in 1893 a Joint Parliamentary 
Committee advocated drastic improvements in the 
canal system, but matters are still much in the 
same condition as at the date of the report. More 
recently the agitation has been renewed, and last 





the existing canals and navigable waterways pass 
through level plains or comparatively flat country. 
To take one instance, there are only three locks 
between Berlin and Hamburg, a navigation 230 
miles in length, and this case is fairly typical of 
continental conditions. On the other hand, 
in England there are 2377 locks, or, on the 
average, one to one and a-quarter miles of navigable 
canals and waterways. There is no country in the 
world, except possibly Belgium, where [railways are 
more universal than in Great Britain ; there is not 
a trade or manufacturing centre which is not more 
or less efficiently connected by railway with other 
parts of the kingdom, and it is very questionable 
whether any extensive development of canal com- 
munication can be carried out at a cost which will 
allow of material reduction in rates and at the 
same time provide a reasonable return on the capital 
outlay. Physical conditions, the high value of land 
in manufacturing and commercial centres, and the 
frequency of railway and road crossings, all tend 
to swell the cost of construction. We do not mean 
to imply that many improvements in existing 
navigations are either undesirable or impracticable, 
and in some cases, perhaps, the construction of 
new canals, and the linking of others, may be 
found necessary. The lack of uniformity in gauge 
of waterways and locks, depth of water, and the 
general absence of through rates, are a few among 
the many existing defects which have tended to 
reduce the commercial success of our inland navi- 
gations. It is significant of the lack of co-ordination 
that there exists no such institution as a canal 
clearing house. 

The final clause of the terms of reference to the 
Commission is likely to give rise to more difference 
of opinion than any of the others. The clause we 
refer to, if it means anything, directs inquiry into 
the controversial subject of State ownership and 
control. Various estimates have been put forward 
as representing the probable cost of nationalisation, 
varying from seventeen millions to fifty millions 
sterling. In view of the vast amount of work 
necessary to bring existing navigation to a state of 
comparative efficiency, we think that the latter 
figure may be taken as being nearer the truth. The 
question arises whether such expenditure is justified 
in an attempt to rejuvenate a system of communi- 
cation, the financial return from which is at any 
rate dubious. The chairman of the principal 
Thames lighterage company stated recently that 
the cost of lighterage by dumb barge from Gravesend 
up river for 40 miles amounts to 10d. per ton, or }d. 
per ton-mile. If this figure fairly represents the 
cost under such favourable conditions, it is probable 
that a moderate expenditure, with a view to 
cheapen railway rates, would be found of more 
lasting benefit. A prominent American railway 
magnate has stated that a railway built for 
goods traffic only can be worked as a paying con- 
cern at cheaper rates than the best waterway. 
The thoroughly representative character of the 
Royal Commission is calculated to inspire public 
confidence, and the production of a generally unani- 
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| 
mous report, as the outcome of the inquiry, will be | engaged in industries who are convinced that it is 
welcomed as an authoritative pronouncement on} by a revision of our patent laws that we are to | 
the whole question of inland navigation as applying | 


to the United Kingdom. 


Patents and the Industries. 


Ir the meeting to do honour to Dr. Perkin, and 
to celebrate the jubilee of coal tar dyes, on Monday, 
26th of February, was not as numerously attended 
as might have been wished, the subject has not 
since been allowed to pass unobserved. As a fore- 
runner and whip to the meeting the T?mes published 
an able article which dealt in quite the conventional 
way with the aniline industry, and which levelled 
at the capitalists and manufacturers of this country 
the shafts which they have learnt by custom to 
regard with a large measure of indifference. 
Following that article our contemporary has pub- 
lished a series of letters which, it is to be hoped, may 
temper for the future the severity—we had almost 
said bitterness—with which the educational man 
attacks the manufacturer. The first of these letters 
is by Professor Silvanus Thompson, and it is pos- 
sibly indicative of the feeling of the Times itself 
that whilst the Professor's letter appears promi- 
nently in large type, Mr. Levinstein in the same, 
and Sir Joseph Lawrence ina later issue—practical 
men conducting great industries, and whose opinions 
are surely of the first value—have to be content 
with a second place and a smaller type. 

Little good would be gained by following the 
familiar arguments as to the lack of sympathy 
between the capitalist and the scientific worker 
which are reiterated by the scholastic scientists. 
Their point of view has been enforced, in season and 
out of season, till even the man in the street, who 
knows nothing directly of either side, has their 
arguments and instances at his finger tips. More 
may be gained by considering what the masters of 
industry have to say on the subject, and it is to be 
earnestly desired that all who take an interest in the 
great question involved will read the correspondence 
with care. Mr. Levinstein has on several occasions 
endeavoured to correct the erroneous popular belief 
as to the cause of the loss of the coal tar industry 
to England, and he enforces his contentions in the 
present case. He shows that there was no lack of 
ability in this country when the industry was 
started, and that, in fact, but few years after the 
famous mauve had been discovered by Perkin, the 
works of Simpson, Maule and Nicholson were 
erected, and were for fourteen years the largest 
aniline dye works in the world. In them there lay, 
then, the nucleus of a great industry, and that 
industry was killed, not by any lack of talent— 
this very firm discovered aniline blue, and kept 
the secret of its composition for many years, 
whilst the commercial production of alizarin was 
discovered simultaneously here and in Germany— 
but through a fault in our patent laws which per- 
mitted, and which still permits, a foreigner who 
holds a British patent to sell in this country, under 
the protection of that patent, goods made abroad. 
The German patent law was at the time in a state 
of chaos, and whilst there was little protection in 
their own country, the Germans found in the United 
Kingdom a splendid field for their exertions. That 
they threw themselves very heartily into the business 
is not to bedenied, they invested huge sums of money 
and composed differences with the object of securing 
the whole trade, and they practically sueceeded. But 
had our patent laws been other than they were, had 
it been compulsory for a person or firm holding a 
British patent to grant a licence for manufacture or 
himself to manufacture on a large scale in this 
country, the industry would not have been lost. 
This has been very clearly expressed by Sir Joseph 
Lawrence in the second letter, to which we refer 
above. “ Had our patent laws,” he writes, “insisted 
on the ‘compulsory working’ in this country of 
British patents held by foreigners, instead of our 
industries being ‘ held up,’ as they have been in the 
past, by foreigners holding British patents work- 
ing those patents in their own countries and 
sending their products here at their own prices 
and untrammelled by Customs duties, we should 
not have had to lament the decline of the 
coal tar products industry in Great Britain.” 
Mr. Levinstein concludes his letter with words 
which bear the same interpretation. He writes :— 
“Thus we allowed the coal tar colour in- 
dustry to slip out of our hands; the German 
companies have had an immense start, and 
are now so firmly established that no amount 
of higher education or research will seriously 
disturb their position. There is only one 
remedy to get back at least some portion of it and 
to save it from destruction, and this is to compel, at 
the risk of forfeiture, every British patentee to work 
his patent in this country on an adequate manu- 
facturing scale, if worked abroad.” 

We have then, here the opinion of two men 


protect ourselves against the recurrence of such 
|events as the destruction of the coal tar industry, 
| and it i8 satisfactory to know that they are taking an 
| active part in an endeavour to remedy the law in this 
respect. 
the compulsory granting of licences proved practi- 


even of the revised form of the law—1902. Indeed, 
the instances of its use have been so few that there 
is not a little doubt as to how the terms of the Act 
would be rendered. 
much trouble and a certain amount of financial risk, 
and appeal to it is not likely to be made in the early 
stages of a new and unknown industry. Above 


be no sound cause why a British patent should be 


to British industries. Not compulsory licence, 
but compulsory working on a reasonably large 
scale, is desirable, if notin all, at any rate in many, 
cases. 
in this country is to be insisted on might, we 
suggest, be left to the Board of Trade. 


A Record in Pig Iron Production. 


iron in the principal countries throughout the 
world is represented by the past year. At the 
beginning of 1905 it did not seem as if the year 


actually proved to be. 
Europe was still somewhat influenced by the 
continuance of the Russo-Japanese war, and the 
extensive strikes of coal miners, both in Germany 
and Belgium, considerably hampered the output of 
pig iron for the time being. In the United States, 
however, a recovery in trade had just become 
perceptible, and the emergence of the railway 
companies from their reserve in the placing o 
orders, which was largely manifested in 1903 and 
1904, soon restored general confidence, which con- 
tinued throughout the year. 
the leading producing countries in Europe, and 
with the termination of the Belgian and German 


both in the United Kingdom and Germany, it may 


brought about a further improvement in the iron 
and steel trade of the world. It will perhaps be 
understood, in these circumstances, that the pro- 
duction of pig iron in each of the principal countries 
was less in the first half than in the latter six 
months of 1905. 


position of Great Britain, we find that the produc- 


by the British Iron Trade Association, amounted to 
9,592,000 tons in round figures, or over 1,000,000 
tons in excess of the output in 1904. 
largest quantity of pig iron ever made in the history 


the ground which has been lost in recent years. At 


record is only 171,000 tons greater than the pro- 
duction of pig iron in 1899, when the output 
exceeded 9,421,000 tons, so that the gain in 1905 is 
not very considerable when contrasted with the 
returns of six years ago. The production in the 
United States, which outstripped Great Britain 
quite a number of years ago, was, it now seems, 
a phenomenal performance, even for a country of 
unlimited possibilities, as that continent is occasion- 
ally termed. In round numbers the make of pig 
iron totalled 22,992,000 tons, or no less than 
6,495,000 tons greater than in 1904, or 4,983,000 
tons higher than the production in 1903. This 
astonishing increase in the output of pig iron is 
entirely due to the enormous expansion in the 
domestic demand in the United States, especially 
on the part of the railways, and confirmation of 
the fact is afforded by a slight decline in the total 
exports of iron and steel simultaneously with an 


Britain for the first time in the production of pig | 
iron in 1903, a position of extraordinary progress is | 
revealed by the returns issued by the Association | 
of Iron and Steel Producers for Germany and 
Luxemburg. For instance, the make of pig 
amounted to 10,987,000 tons, as compared with 
10,104,000 tons in 1904, being an increase of 883,000 
tons. This remarkable result has been accomplished 
—and it is advisable to emphasise the point—in a 
year during which there was a considerable dearth 
of coal and coke for a period of six or eight weeks, 








owing to the strike of coal miners. Indeed, an 


The provision made by the law of 1883 for | 


cally adead letter, and advantage has rarely been taken | 


In any case, its use involves | 


all, merely on a matter of principle, there seems to | 


allowed, under any circumstances, to act injuriously | 


The decision of the cases where working | 


A REMARKABLE record in the production of pig | 


would turn out at all as favourable, from a quantita- | 
tive point of view, as the twelve months have | 
The iron and steel trade in | 


The revival spread to | 


strikes, and the large orders placed for shipbuilding | 
be said that the upward movement became general | 


about the middle of the year, while the conclusion | 
of peace between Japan and Russia in October | 


If we take into consideration first of all the. 


tion of pig iron, according to the returns obtained | 


This is the | 


of this country, and the progress thus made repre- | 
sents a gratifying endeavour to regain a portion of | 


the same time it is well to point out that last year’s | 


examination of the monthly returns shows that the 
labour dispute involved a loss in the production of 
pig iron of over 300,000 tons, and the deficiency 
would have been still greater had it not been for 
the large stocks of fuel which makers regularly keep 
on hand. But the loss was gradually extinguished 
as the months passed away, the final result being 
an increase, as already mentioned, of 883,000 tong 
over 1904. The statistics for France, although not 
| yet available, will probably show an advance of a 
quarter of a million tons over the output of 
3,000,000 tons in 1904; while those for Belgium 
represent, with a total production of 1,310,000 tons 
in 1905, an increase of 22,000 tons over the pre. 
ceding year. 

The situation of affairs in Great Britain would 
be more satisfactory at the present time if it were a 
fact that the production of pig iron had gone into 
consumption. There is little doubt, having regard 
to the increased imports of pig iron in the United 
States, and the enormous industrial expansion 
which took place last year, that the large output 
of pig iron was worked up in that country, with the 
exception of a small quantity which was exported. 
| In the case of Germany, France, and Belgium, i: is 
beyond question that the actual output of each 
country has also been sold, the proof being afforded 
by the scarcity of pig iron which prevailed, and 
which still prevails in these countries, and also by 
the maintenance of the largely increased prices of 
recent months. On the other hand, the higher 
| production in Great Britain last year resulted in an 
augmentation of the stocks which at the end of 
1905 were estimated at 800,000 tons, or 500,000 
' tons in excess of the stocks in hand at the close of 
| 1904. Although a larger tonnage of pig iron has 
| been exported this year, the fact of the existence of 
| considerable stocks has caused a decline in prices 

amounting to several shillings per ton. No such 
downward movement has, however, taken place in 
|Germany, France, or Belgium, the reason being 


f | that the production goes at once into consumption, 


while at the same time an opportunity has been 
rendered available for the disposal of a larger 
| quantity of English pig iron in continental markets 
| in the past two months. It remains to beseen how 
much longer this state of affairs will continue. The 
rush of business in anticipation of the new com- 
mercial treaties in Europe is over,and there may be 
| a slackening by the end of June; and as Germany 
is now producing over one million tons of pig iron 
every month, it is a question how long it will be 
possible for British exporters to reduce stocks, 
especially as new furnaces are to be started in the 
United States in the course of the next few months. 


Country, Roads and Motor Traffic. 


THE two papers read before the Institution of 
Civil Engineers, the discussion on which ended on 
Tuesday, would have possessed little interest for 
the general body of engineers five years ago. The 
Motor Car Act of 1903 has raised the questions of 
| the design, construction, and maintenance of country 
highways to an importance they never possessed 
even before the time when the extension of the 
railway system drew the bulk of traffic away from 
high roads and inland waterways. It may be said 
that the methods of construction still followed 
for country highways are practically identical with 
those bequeathed to engineers nearly a century ago 
‘by those masters of the art of road-making— 

Telford and McAdam. Whilst all other branches 
of engineering science made enormous and, in most 
cases, revolutionary strides during the nineteenth 
century, road-making remained in that state of per- 
| fection to which it had been brought by McAdam 
at the time of his death in 1836. In April, 1904, 
no less than 14,887 motor vehicles, excluding motor 
| cycles, had been registered under the Act, of which 
'number 13,302 licences applied to England and 
| Wales. During the last two years it is probable 
| that these figures have been trebled, and at the 
| present time over one half of the total vehicular traftic 
/on country roads is motor-propelled. When we 
| consider the enormous mileage covered annually by 
/many of the cars, and the considerable proportion 
| of heavy vehicles, such as traction engines, among 
|them, the increased burden highways are called 


augmentation of moderate extent in the imports. | upon to bear is only too evident. 
In the case of Germany, which eclipsed ried The papers read by Mr. Jebb and Mr. Blackwall 


attempt in different ways to throw out suggestions 
intended to meet the needs of this modern traffic. 
Mr. Jebb advocates the centralisation of highway 
maintenance, placing the repair of all country roads 
in the hands of the County Councils. The existing 
system of decentralisation undoubtedly leads to lack 
of uniformity in the methods of maintenance, and is 
not conducive to economy. Mr. Jebb instances a 
case which has recently come under his notice, 
where a length of 14 miles of country road, over 
which the traffic is very heavy, is subject to the 
control of no fewer than six public bodies. Judging 
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by the description given of the state of the road 
surface, its condition must be a trial not only to 
motorists, but also to users of more antiquated 
forms of locomotion. Under the existing system it is 
hopeless to expect that many small and impecunious 
Rural Councils will be willing to vote the compara- 
tively large sums necessary for improvements and 
mmereased cost of maintenance of their roads, 


from which they reap little or no direct benefit. | 


Under modern conditions the interest in most 
country roads, not only main highways, is 
more than local, and should be dealt with as 
such by the County Councils; but as to the 
incidence of taxation necessary to meet the 
increased expenditure, little can be usefully 
said until the report of the Royal Commission on 
motor traffic is issued. We suggest, however, that 
some method of graduated tax on vehicles could be 
devised whereby the Councils might be able to 
apply to purposes of road improvement and main- 
tenance the funds derived from those who are either 


the chief gainers by improvement or responsible for | 


the greater share of the damage. The traffic of 
both light motor cars and light horse-drawn vehicles 
is responsible for a share of damage, and makes up 
in number to a certain extent what it lacks in 
weight; but it is the traction engine, the heavy 
motor lorry, and the larger type of broad-tyred car 
which make havoc of our roads, both urban and 
rural. The light high-speed car, however, is re- 
sponsible for the ever-increasing dust nuisance, and 
as means must be taken to reduce it, it would appear 
fair that the offender should meet the bill. The 
numerous experiments that have been recently made 


to the intent to reduce the dust nuisance seem to | 


show that the best solution of the difficulty lies in 
the use of some form of tar-macadam. This is a 
matter to which highway authorities generally 
might turn their attention, with advantage both to 


those who live in the immediate neighbourhood of | 


busy country roads and to those who use them. 


Mr. Blackwall in his paper puts forward a sugges- | 


tion for the construction of “twin” roads on and 
adjoining the sites of existing highways, one track 
being intended for heavy and slow traffic, and the 
other for light and rapid vehicles. It appears to us 
that the objections to the general adoption of 
such a system are too great to make it practical. 
The question of cost alone is one which would be 


difficult to meet, while the difficulties attending the | 


provision of suitable crossings and junctions and the 
regulation of traffic are considerable. The needs of 


modern traffic will, in our opinion, be better met by | 


improvements directed to obtain improved drainage, 


durable macadam, easier gradients, the flattening of | 


curves, increased width where necessary, more suit- 
able cross gradients or camber, freedom from dust, 
more thorough sweeping and scavenging, and lastly, 
but not of least importance, more uniformity in 
methods of maintenance. 


Statistics of Engineering Wages. 


Sratisticians claim that theirs is an exact 
science, and, in order to maintain their claims, 
every statistician we have met has asked for further 
statistics—no matter what the subject at issue may 
be—in order that all the factors bearing on the case 
may receive due weight and consideration. 
statistical studies, indeed, are exceedingly compli- 
cated, and call for the gathering of as.much, if not 
more, data than is needed even in the preparation, 


say, of the thermal balance-sheet of a steam-raising | 


plant. The subject of wages statistics in the engi- 
neering and shipbuilding industries has lately been 
treated in a paper read before the Royal Statistical 
Society by Mr. E. L. Bowley. The subject is one 


of considerable obscurity, and adequate treatment | 


is extremely difficult. Quite apart from the per- 
functory nature of early records, there has to be 
considered at the outset the vital distinction 
between wages and earnings. Unemployment, 
sickness, and overtime all have their modifying 
effect, and place the former either above or below 
the latter for any year. Account has also been taken 
of varied methods of payment on time or piece bases, 
and also of the number employed at each rate, and 
the change in the relative numbers at the various 
rates during each period. Year by year the informa- 
tion available becomes larger, but, where piece- 
work is paid, it is difficult to connect time wages 
with actual earnings. 

Mr. Bowley’s treatment of the subject is lengthy 
and exhaustive, and we find in it a frank recognition 


of the deficiencies which are inevitably encountered | 
He says :— | 


In a study of such a complex nature. 
“ Very little acquaintance with engineering or ship- 
building is needed to know that there have been 
continual and far-reaching changes in the sub- 
division of labour and the processes of construction, 
Meese we consider fifty, thirty, or twenty 
years, 


iron, and again by steel; there has been greatly 


Some | 


Wooden ships have been replaced by | 


eee specialisation; the class, intermediate 
between skilled and unskilled, of machinists who 
need little special training, but are superior to 
labourers, is supposed to have increased ; bicycles 
and motor cars have been invented, and there has 
been a great development in electrical engineering. 
Here we are only concerned with the net effect of 
all those changes ‘together on our general index 
numbers. We can get some correct statements on 
this subject, but they only relate to special districts 
or special classes of manufacture. In one shop 
there may be an obvious increase of labourers 
relatively to artisans, if the latter’s work is of a 
kind that is easily taken over by machinery; in 
another the labourers may have been sup- 
planted by machines; in another the efficiency 
of machines may have increased so rapidly 
that fewer machinists are required, and the 
|proportion of highly-skilled work has decreased. 
It is evident that few employers or workmen 
can have sufficient knowledge of all the branches 
of engineering or shipbuilding to be able to make 
| any definite estimate of the effects of this shifting 
| of methods.” 
To make the matter more difficult, there is the 
| fact that the classification of occupation is anything 
| but uniform. Platers’ helpers, holders-up, strikers, 
| fitters, painters, and enginemen may be all grouped 
| together as unskilled and entered as labourers in 
| one list, while they are grouped with platers, smiths, 
| &c., in another. Hand and machine drillers may 
be confused ; machinists entered as engineers are 
omitted. Inthe recent wage census there are about 
sixty different occupations named for engineering ; 
in the returns previous to 1886 seldom more than 
twenty. It is clear that there are indefinite possi- 
bilities of mistake in classification. Evidence from 
employers, who are best qualified to speak on the 
subject, is of a conflicting nature. One reports :— 
“There has been little change in the relative num- 
bers of various grades of skill. The increased use 
of machinery has increased the demand for highly- 
skilled labour as much as for others.” Another, 
from the same district, states that “the number of 
partly-skilled workmen in proportion to that of 
skilled workmen is unquestionably increasing, one 
reason being the continuous introduction of new 
and labour-saving appliances worked by partly- 
skilled men.” There is little doubt, however, that, 
while the machinist skilled in one machine has 
| increased more rapidly than the unskilled labourer, 
the all-round mechanic is disappearing. 

The general subject is one of a highly involved 
character, and while engineering employers will 
find in Mr. Bowley’s figures much of interest, that 
| interest, it must be confessed, is mainly academical. 
| Regarded historically, wages have advanced at a 
| steady rate. Examined minutely, it will be found 
| that the fluctuations synchronise with, and bear a 
| close relation to, the movements of national in- 
|dustrial prosperity and depression. Examined 
| economically, alterations, some almost revolutionary 
| in their nature, have occurred in regard to the work 
|done. While in fifty years wages have increased 
'by 40 per cent. per week, the working hours have 
diminished by some 10 per cent. Financially, the 
chief concern of the engineering manufacturer is 
not so much a matter of the average wages paid per 
workman per week, as a matter of the average ccst 
| for wages per unit article produced. Concerning 
highly finished articles, no statistician, amateur or 
| professional—professional in the sense of being 


| employed in a Government department, or engaged 
as an instructor in economics—can speak with the 
authority of definite figures. The cost depart- 
ments of engineering works could—if they would— 
say much thereon, but the needs for secrecy are 
obvious. Concerning lower grade articles, like pig 
iron or rolled steel, which depend largely on fuel 
;and ore prices, the intelligent outsider can make 
certain estimates. Even then he cannot speak 
with absolute precision, as establishment costs, 
renewals, and depreciation of plant, are to him 
| unknown items. Therefore, while average wages 
may be noted, the production which those wages 
ensure will, in each case where accounts are 
accurately kept, remain the secret of the manufac- 
turer himself. 








IRRIGATION ENGINEERING. 


Unper the above head the Egyptian 
publishes the following apology. 

“The editor of THe ENGINEER has directed our 
attention to the fact that the series of articles on 
“Trrigation Engineering,” which recently appeared in 
these columns, was written specially for that journal by 
Sir Hanbury Brown, K.C.M.G. We regret that the 
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permission of THe ENGINEER was not obtained pre- | 


viously to the reproduction of the articles by us, and 
we now express our apologies to Tuk ENGINEER for the 
| omission.” 


RAILWAY COMPETITION. 


{eGRETS of the chairmen at the half-yearly meetings 
of railway companies as to the expense that is thrust upon 
them by competition are by no means uncommon. It is 
true that of late there has sounded more sincerity in the 
statement, but one has always felt tempted to apply the 
proverb relating to those who live in glass houses. It 
therefore comes as an agreeable surprise to learn from the 
lips of the chairmen of the London and North-Western 
and Midland companies that an important agreement has 
been arrived at with the object of avoiding unnecessary 
competition between those two companies. 

A year ago it was announced that an agreement was in 
operation between the London and North-Western and the 
Lancashire and Yorkshire companies. It was considered by 
most people that this was a new departure en the part of 
those bodies, but such was not the case. There has been 
an agreement between them for many years—since the 
time when it was proposed that the Lancashire and York- 
shire should be absorbed into the greater company. But 
the older arrangements had reference to the sharing of 
competitive traffic which was paid intoa “pool”; the 
new agreement is much wider in its scope. It abolishes 
competition, encourages co-operative working against the 
rivals of either,and allows for cheaper operation of the traffic. 
For instance, the Lancashire and Yorkshire Company now 
works its own Scotch traffic throughout from Phillips 
Park (near Manchester) Aintree (near Liverpool), and 
Rose Grove (in East Lancashire and the gateway into 
Yorkshire) to Carlisle, instead of only to Preston, where 
the trains used to be broken up and afterwards re-formed 
by the London and North-Western Company. These two 
companies not only used to compete with each other for 
the Manchester and Liverpool traffic, but from those cities 
to Leeds. Also from Lancashire to York, Newcastle, 
Scarborough, Hull and other North-Eastern stations. For 
the London and North-Western rovte to Scotland vid 
Preston the Lancashire and Yorkshire competed from 
Manchester by their shorter route through Bolton against 
the London and North-Western vid Wigan. The London 
and North-Western also had a service from Yorkshire to 
Blackpool vid Manchester competitive with the Lancashire 
and Yorkshire through East Lancashire. For many years 
return halves of one company’s tickets were available by 
the other company’s route, as were season tickets and 
passes. These arrangements, which are so much to the 
benefit of the travelling public, are still in force, but the 
companies no longer run competitive trains. The number 
of receiving offices in the large towns and cities have been 
reduced, and parcels and goods traffic is conveyed to the 
nearest station of either company. Collection, delivery, 
and cartage expenses are thereby much reduced. 

Whilst the Lancashire and Yorkshire is the smaller line, 
it has a very valuable traffic. In accordance with the 
friendly relations that have always existed between the 
two companies, all traffic off the Lancashire and 
Yorkshire line that was unconsigned—.e. the route was 
not indicated by the sender—that could be forwarded by 
the London and North-Western Company was handed to the 
latter. In July, 1889, the Midland Company entered this 
privileged territory under agreement, and commenced 
running its own trains from Manchester and Liverpool 
to Seotland vid Hellifield, and from Blackburn, Bolton and 
Manchester—Victoria—to Derby, London, and the South 
vid the Ancoats curve. Some time after, the Great 
Northern ran through coaches from London to Burnley, 
Accrington, and Blackburn, which were conveyed by 
Lancashire and Yorkshire trains from Wakefield. Thenthe 
London and North-Western ran through coaches from 
Colne, Burnley, Accrington, and Bury to London, which 
were taken by the Lancashire and Yorkshire to Stockport. 
Now, under the new agreement, through coaches are run 
from Blackburn, Bolton and Manchester—Victoria—to 
London by the London and North-Western route, which 
robs the Midland Company of a practical monopoly of great 
value, as although the London and North-Western run to 
Blackburn, vid Wigan and Chorley, and Bolton, vid Kenyon 
Junction, the Midland times were the better. Further, 
so many of the Blackburn and Bolton merchants have 
season tickets to Manchester, that it paid to travel by the 
Midland route. What effect the new arrangement between 
the London and North-Western and Midland will have on 
their interests in relation to the Lancashire and Yorkshire 
remains to be seen, 

There have been other signs of a spirit of compromise 
amongst the railways. One of these arose over the con- 
struction of certain lines to new collieries in South 
Yorkshire. The Midland, North-Eastern, Great Central, 
Lancashire and Yorkshire, and Great Northern were all 
| anxious to gain access to these new coalfields, but instead 
| of fighting each other, they agreed together to construct 
| a joint line. “An older arrangement of interest is the 
division of the unconsigned traffic for the South off the 
North-Eastern Railway. This is divided in turns amongst 
the Great Northern, vid Doncaster, Midland, vid Norman- 
ton, and London and North-Western, vid Leeds. Another 
friendly arrangement, and a sign of the times, and one 
which has escaped notice by the Press, is the joint ticket 
office at the corner of the Strand and Norfolk-street. 
This was a Great Northern office, and the Midland had an 
independent establishment a few yards further east. 
Whether the London and North-Western had one in the 
neighbourhood we cannot say. However, on July Ist 
last, this office was converted into a joint Great Northern, 
Midland, and London and North-Western office. The 
arrangement was for one year, but it is to be hoped that 
it will be continued and the system extended. By 
agreement amongst the companies in their meetings at 
the Railway Clearing House, expenses have for some time 
been reduced in some directions. For instance, in the 
| matter of advertising special trains, cheap fares, Xc. 

These are now only inserted in the newspapers on 
agreed dates, and all the companies’ arrangements 
| are made known together. No excursion train is run 
| nor cheap bookings put in force between competitive 
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points, unless and until the other companies have been 
advised and*have agreed. Again, a sign of the times 
is seen in the arrangement between the Great Western 
and London and South-Western companies to only 
run one boat, each alternately, to and from the Chan- 
nel Islands during the winter months; and also in the 
new agreement between those companies to honour each 
other’s return halves from Exeter and Plymouth to 
London and back. , 

But this announcement that the London and North- 
Western and Midland companies have made some working 
arrangement is quite startling. Lord Stalbridge referred 
to the Midland as the principal competitor of the London 
and North-Western, and certainly it seems like a fore- 
taste of the millennium to find these two foes agreeing 
in such a matter as this. They are competitors in nearly 
every direction, and strangely enough, the advantage 


is generally with the London and North-Western. Only | 


between London and Yorkshire, London and Buxton, and 
between Birmingham, Burton, and Derby does the Midland 


Company give the better connections between large towns | 


as compared with the London and North-Western. Quite 


what pacific arrangements will be made we are anxious to 
In one direction it is certain economies can be made | 
and that is in the number of receiving offices in London. | 


see. 


The North-Western has forty such offices, manned by 


its own staff, and independent of those belonging to | 
The Midland has | 
One of the severest blows | 


Pickford’s and Carter Paterson. 
thirty-three similar offices. 
the Midland had was the opening of the Severn Tunnel 


route and the installation of a North and West service 


by the London and North-Western and Great Western | 
companies, as all unconsigned traffic from the Great | 


Western line for the North was sent through the Tunnel, 
and naturally, also, a larger portion of the passenger traffic, 
which proportion was further increased when 
conversion of the broad gauge allowed for through carriages 
from the London and North-Western line to run to Exeter, 
Plymouth and Penzance. There are now five through 


express trains from Bristol to Manchester by the Severn | 


Tunnel route and six by the Midland. 

In anticipation of the opening of the Midland Company’s 
New Mills and Heaton Mersey line, which would allow 
them to accelerate their Manchester service, the London 


and North-Western reduced their time between London | 
and Manchester gradually from 4} to 3} hours, and the | 


Midland best is now 3h. 35 min. The formercompany, out 
of respect to itself, had similarly to reduce the time for the 
Liverpool service, although competition did not demand 


this, as the Midland route is very much longer. Lord Stal- | 
bridge reported that during the half-year just closed the | 
London and North-Western had run 437,350 more passen- | 
ger miles as compared with the corresponding half of | 


1904. His Lordship said: “ This is accounted for by the 
improved services between London and Birmingham, 
Liverpool, and Manchester, which has proved remunera- 
tive.” (To Birmingham was in competition with the 
Great Western.) 
improved service has paid, but submit that it has been 
bought at a dear price; and whilst we appreciate the 
zeal and determination with which these long runs at 
high speed are made, we must consider the prcprietors’ 


money that is being expended to enable a few passengers | 


to arrive ten minutes or so earlier on a half-day’s journey. 


There are now eleven through express trains daily from | 
London to Manchester by the London and North-Western | 
route, and ten by the Midland. The Birmingham and Man.- | 


chester is very competitive trattic, although the advantage 
is greatly with the London and North-Western. It 
has thirteen through trains, and the Midland eight. 
The way the Midland Company dealt with its Scotch 
traffic until a few years ago erred in the opposite direc- 
tion. 
newspaper, morning express, afternoon “ diner,” and one 
night train. It has now eight trains, whilst the London 
and North-Western has seven. 

The latest battle-ground, and where the severest com- 


petition exists, is in Ireland. The Midland Company | 


has not only opened the large docks at Heysham, and 
started a steamship service therefrom to Belfast and 
Dublin, but has purchased the enterprising and valuable 
Belfast and Northern Counties line. The North of Ire- 
land has been the stronghold of the London and North- 
Western, whose traffic has flowed through Kingstown, 
North Wall, Greenore, Belfast, and Larne. Naturally, 
it resents thy Midland “invasion,” and both companies 
have been spending money freely to create and retain 
traffic. As an example of what such efforts cost, it may 
be here remarked that, in order to watch over its 
interests vid Larne and Stranraer, seeing that all the 
connections on the Irish side are now purely Midland, the 
London and North-Western put on a representative to 


accompany each passage of the mail-packet between | 
It had no sooner done this than | 
However, there are | 


Larne and Stranraer. 
the Midland Company did the same. 
signs of peace, and in the interests of the proprietors, 


whose property has already enough to bear from rates | 


and taxes and grandmotherly legislation, we welcome the 
prospect, which, we are satisfied, will not be detrimental 
to the interests of the travelling public. 








A BAVARIAN POWER PROJECT. 


AmonG the more prominent enterprises and projects for the | 


utilisation of water power may be deservedly classed one 


intended for the benefit of Bavaria. It is brought forward by | 


the German Commandant, Von Donat, whose name is well 
known on the Continent in connection with the scheme for 


the drainage of the Pontine Marshes, lying between Rome | 


and Naples. At a recent conference, presided over by the 


Prince-Regent of Bavaria, the Commandant explained the | 


principal features of the undertaking. He proposes, in the 
first instance, to dam the valley of the Isar, ever ‘‘ rolling 
rapidly,’’ for the purpose of creating a new lake. The waters 
of this freshly-formed lake will be led througha subterranean 
conduit into the Lake Wacchen, thence conducted into Lake 


the | 


We accept the statement that the | 


It was content with four trains a day—the | 


Kochel, and finally emptied into the bed of the Isar, in the 
vicinity of Lake Wolfartshausen. Here will be situated an 
installation of turbines capable of supplying a force of 96,000 
horse-power. The author of the scheme estimates the cost of 
its execution at £800,000. With the motive power thus 
obtained M. Von Donat considers that it would not be a very 
difficult task to convert the entire system of Bavarian rail- 
ways from steam to electric traction. The annual return, or 
financial result, is put at one million. In addition, another 
source of permanent income would accrue to the promoters 
of the undertaking from the electric lighting of Munich, the 
capital of the province, and by far the largest city of South 
Germany. 














LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


TRIALS OF SUCTION GAS PRODUCER PLANTS. 


| 
Sir,—The Royal Agricultural Society of England has decided to 
offer, in connection with the show to be held at Derby this year, 
gold and silver medals for suction gas plants in accordance with a 
| series of regulations designed, presumably, to ensure that each 
competing plant shall be judged by its performances under con- 
ditions that shall be equally fair to all competitors. In these 
regulations it is mentioned that arrangements for determining the 
indicated and brake horse-powers of the engines shall be provided, 
and also that each competitor shall have one attendant in constant 
charge of each plant, to operate the engine and producer, and to 
give any information which the judges may require. It is also 
provided that the engines shall be run at a predetermined output 
on the full-load trials, and that a variation of 5 per cent. increase 
must not be exceeded, while a decrease of more than 5 per cent. 
will disqualify the engine and plant altogether as far as that 
particular trial is concerned. With these, and with the other 
regulations included in the official conditions, [ am in entire agree- 
ment, but, in my opinion, some additional regulations should be 
| included. The prime object of the trials is to examine the 
advantages of suction gas plants, and to compare different types 
of the same, therefore the rules governing the competition should 
be so framed that the awards shall be given to the most efficient 
suction gas producers and not necessarily to the best combinations 
| of producer, engines, connections, and attendants. Many gas 
| plant manufacturers are not gas engine builders, and previous 
| trials have not satisfactorily determined the relative merits of the 
producer and engine when a temporary co-partnership has existed 
between two competitors, one interested in the producer and the 
other in the engine. To my mind the judges appointed for the 
trials should be influenced, not entirely by the coal consumption 
| per brake horse-power hour—in which the mechanical efficiency of 
the engine is involved—but rather by the indicated horse-power 
hour consumption, as computed from the average mean effective 
pressure of diagrams taken at intervals of, say, half-an-hour, by 
indicators—all of one standard make, and, preferably, with 
external springs—provided by the Society and operated by one 
| only of the judges to standardise the personal error. Suction 
| cards should be taken at intervals to aid in the computation of 
| effective pressure. Such indicated horse-power standard should 
| also be considered in relation to the terminal compression pressure 
within the engine cylinder, and also in relation to the cylinder 
| volumes and aggregate number of explosions during each trial. 
| In this way it would be possible to determine which producer 
| supplied the largest amount of good quality gas from the consumed 
coal and water. 

In order to ensure that each trial should be conducted without 
false starts—which, for the most part, are due to the mental dis- 
composure of attendants—-I suggest that the judges themselves 
should be responsible for the nnoment when the engine is put into 
operation. In my opinion, the starting time standard should be 
the period that elapses between lighting the fire and obtaining 
good gas, not necessarily the actual setting to work of the engine. 
| The judges should insist that the gas connections to each engine 
| shall not terminate at the gas inlet valve on the engine, but, by a 
tee piece, be carried past this valve to a convenient height and 
position where a blow-off and (or) trial cock can be fitted. By such 
means it would be possible, not only to note the quality and 
steadiness of the gas generated, but also to ensure that similar 
gas is awaiting admission to the cylinder. The supervision of the 
| judges at the time of starting would tend to standardise starting 
conditions, which, usually, have been left to the caprice of indi- 
vidual attendants. 

Upon the receipt of the detailed dimensioned drawings of 
general arrangements of-the plants the judges should, I think, 
make such corrections that would bring each installation in close 
| agreement with all competing sets so far as length of connecting 
pipes, number of bends, &c., between the plants and engines are 
concerned. 

An equal quantity of circulating water should be stored for each 
engine upon the indicated horse-power rating. The temperature 
of the hot water flowing from the cylinders should be maintained 
as far as practicable at a uniform mean common to all engines, 
standardised thermometers being provided by the Society for the 
purpose. 

The relative proportion of gas producer and engine is not a 


influence the judges’ decision, as would appear to be the present 
intention according to regulation 15. point 6. 

I trust that it is not too late to add supplementary regulations 
to those already published, which will embody some at least of the 
points I have detailed. The published results of the trials then, I 
feel confident, would give greater satisfaction to all concerned. 

W. A. TOooKey. 





Westminster, March 5th. 


WATCH-KEEPING IN THE NAVY. 

Sir,—*‘ Progress” is quite right. ‘‘ What we want in the service 
is the highest possible efficiency,” and that is exactly what I 
have advocated. We are in agreement in that the fireman is too 
poorly paid 
advocate, as I do, that the fireman shall get his proper market 
| rate, which is £4 10s. a month. ‘‘ Progress” is evidently un- 


| acquainted with the conditions of the labour market, as, though | 


| firemen may be a fine body of men, their market rate is less than 
that of the trained engineer. 
state of life into which they are called—this as per the good old 
| teaching—-and both are under the moral obligation to get the 
proper market rate of pay for doing that duty, non-insistence 


system of “sweating,” for which woes to the sweater are 
promised. 

I have carefully refrained from raising the question of ‘social 
status.” This has been the bugbear of our Navy. We had it in 
| Drake’s time, when the gentleman did not wish to pull and haul 


when the British army and Navy were purged of this canker, and 
consequently our fighting forces became, comparatively, more 


efficient than they have ever since been; we had it afterwards, | 


when the plucky Dutch taught us lessons; we had it in that 
tragedy in the West Indies, when ‘social status” prompted that 
devilry which caused British officers not to follow their leader 


competitive matter, but a detail of design, and this should not | 


-‘* sweated,” in fact—and I hope that ‘“ Progress ” will | 


Both do well their duty in that | 


on such wages being a passive encouragement of the iniquitous 


with the mariners; we had it in Cromwell’s and Blake’s time, | 


into action, and which rightly led to their hanging ; we had jt in 
Nelson’s time, when it began to die away, so that the descendants 
of Nelson’s sailors and warrant officers reached the highest posi- 
tions in our Navy. It was resuscitated about thirty years ago, 
and—speaking ill of a system, and not of the dead—by one who 
had been exceedingly lucky in our Navy, but who really was not 
of the island stock, his forbears being continental aliens. | am 
told that the purely naval families—officers whose grandparents and 
great-grandparents served in our Navy—are among the ones who do 
not raise the ‘social status” question. It is all the result of the 
iniquitous system whereby the officering of a portion of our Nayy 
is limited to favoured classes—the value of a nomination to a cadet. 
ship some few years since being £1000—and I ask ‘ Progress ” to 
advocate its eradication as conducive to ‘the highest possible 
efficiency to which everything else must bend.” 

I also ask ‘‘ Progress” to advocate that, having abolished masts 
and yards and increased the armament and machinery, that the 
sailor officer and the sailor man be thinned out, their places being 
taken by the marines, red and blue, and the mechanical crews, 
For, taking him full and by, in peace and in war, afloat or a<hore 
on deck or in the fire-rooms, your marine is the real ‘ handy 
man.” The philosophy which laid down that, primarily, the sailor 
of the future ‘should be trained in the use of the tommy,” is only 
a wasting of the country’s money ; many of the duties of these new 
‘*tommy-sailors”” can be better performed by the sea soldiers and 
ordinary firemen. Other wastes are the making of superlative 
donkey-men as watch-keepers ; of the £1750 artiticer-boy who 
could be better obtained from outside for nothing ; in fact, to train 
“‘tiffies,” or ‘‘snotties,” or ‘* bunker-sweepers” — amplifying 
‘* Progress’ ” terms—so that, ‘ in future they will do much that com. 
missioned officers now do,” argues poorly of the present commis. 
sioned officers, assumes a receptiveness in the supplanter which 
experience has taught does not exist, and assumes that these 
supplanters will not only do their duty in their new station, but wil] 
refrain from asking the old-time remuneration. 

Meantime it is intended to abolish the one-job engineer officer to 
replace him by the many-virtues one, and above all to give the latter 
pay and promotion far beyond that ever given to the present 
engineer officers. Where does the tax-payer come in! Why pre- 
vent tax-payers’ sons serving in the public service! Is there no 
society for the prevention of cruelty to his Majesty’s warship 
machinery! ‘‘ Progress” has used the term ‘“tiffie,” which is 
objectionable; I commend to his notice the term ‘* knobstick,” 
which is colloquial, and ask him to make inquiry as to whether, in 
commercial life, the encouragement of knobsticking is regarded as 
for the good of the whole community. Further, | would ask him 
to advocate, as being for the benefit of the public service, all and 
any avoidance of any system which may give us a body of naval 
architects producing ‘‘Captains.” Please receive thanks for the 
hospitality of your columns. SORITEs, 


TERMINAL WORKING, 


Sir,—In the working of suburban railway traffic the chief 
obstacle to speed is the difficulty of getting a rapid succession of 
trains in and out of the terminus. The usual plan is to run the 
trains into a number of different ‘‘ bays ” in succession, and when 
they are all full to run them out again, according to an elaborate 
time-table ; but the numerous and complicated movements of 
signalling levers thus entailed must obviously be a source of delay, 
while the slightest hitch, or suspicion of fog, is liable to throw all 
of the carefully thought out evolutions entirely out of gear. 

I have had the advantage of discussing this question with a 
traffic superintendent, who is naturally strongly in favour of the 
present system, and our conversation has contirmed me in the 
opinion that ordinary suburban traffic along one line can be 
as expeditiously, and very much more simply, worked with only 
one arrival bay or platform. 

Let us suppose that the bay in question is empty, and that an 
incoming train is just passing the last signal some 200 yards out- 
side the terminus. 

Min. § 

From this signal to the moment of coming to rest at the 
platform would take, according to the official above 
mentioned es ~ 5 re ; ; 
To empty the train and close the doors would take, 
according to the same authority ‘ 1 
To back the train out on to the down line with its own 
engine, which is the course | propose, would, I ain 
NS Ee ee ees Oy rn Pee 

This gives a total period, from train signalled in to arrival 
ay Cher ae, OF es ck Ss ss a 
Or, with a margin, exactly .. 3.0 
According, then, to the data given me 


by the traffic superinten- 
dent, it would be possible to work, with only one arrival bay, a 
three-minute service of trains, each train being cleared out of the 
terminus as soon as possible after arrival, and sent off again down 


the line. This is as good a working as the present system, under 
the most favourable conditions, permits of. 

With certain adjustments that need not be now entered into, 
the time could drobably be reduced to 24 minutes ; but the great 
advantage of this simple method of working would no doubt be 
in foggy weather. No question would arise as to which plat 
form an incoming train shall be switched on to, but only “Is 
the arrival bay clear!” And the clearing of the bay after the 
arrival of a train would not be greatly hindered by a fog, as the 
operation would be almost automatic. 

At a time when automatic signalling is coming so much into 
vogue, it seems curious to retain a system of terminal working that 
depends so entirely for its efficiency on a highly trained ‘* human 
machine.” The more mechanically regular the ‘‘ machine's” 
movements are made, the :nore likely it is to attain a high rate of 
working. It would be very interesting to have the opinions of 
some railway experts on the subject. 


February 28th. VIA FERRATA, 


LOCOMOTIVE SMOKE-BOXES, 


Sir, --It is not wished that anyone should be in the dark as to 
| the form which I think the smoke-box should take in actual prac- 
| tice. That shown in my diagram on page 70 is as nearly perfect 
as I know how to make it when the length of the smoke-box is 
limited to one diameter. Subject to a small correction, carefully 
explained in the twelfth paragraph of my first letter, the centre of 
the gap between the blast pipe and chimney is on a level with the 
axis of the middle tube, and if the blast pipe and chimney be 
turned into the horizontal position on a pivot placed at the inter- 
| section of this axis and the axis of the chimney, which point Mr. 
Marshall rightly calls the centre of intensity of the draught, the 
ideal arrangement, according to his own showing, is arrived at. 
The diagram, therefore, is quite suitable for copying, but I should 
much prefer people to imitate it by digesting the —. upon 
which it is based, and carrying it out in a longer smoke-box than 
| an engine of the ‘‘ Mogul” type admits of. In an engine of the 
| ** Atlantic” type, with a wide fire-box boiler and the length of the 
barrel kept down by the use of twisted Servé tubes, the smoke-box 
would be about two diameters long from the chimney axis, or 
longer if the chimney were placed over the leading axle, as I 
think it should be, from riding considerations. All along I have 
laid great stress upon the shortcomings of a smoke-box no more 
than one diameter long, because of the eddy-forming cavities 
necessarily left and the unfavourable position of the outlying 
tubes; but, notwithstanding these shortcomings, I submit that my 
smoke-box, even as shown in the diagram, is incomparably better 
| than anything of the kind presently in use. 
| Walthamstow, March 5th. GrorGE T, CLAYTON. 
[This discussion must now cease, unless any other readers than 
| our two correspondents who have already pursued it desire to take 
| part in it.—Ep. Tur F.]. 
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MOTOR LAUNCHES FOR NIGERIA 


JOHN I, THORNYCROFT AND (€O., LTD,, CHISWICK, ENGINEERS 










4 Diam. Rods 


Freak laid on top of | | 





Sile. 
= As 





y 








4 Green Willesag 


Awning Staachie 
lg Did *& 


| Steel Tubes 

















Awning Ok: $RPine. Covered with Painted Asbestos. 









= 

mm Asbestos toform mh 
{ 
NLL 


g ecring Platfor : \ 







































“THe Encineer” 


















Piece $2" A. Ela. 


_ ¥e dia rods Steel 





r 
‘ Swain Sc. 























Awning Dk. R.Pine.Covered with 2 Asbestos 








thedely Al | 



























“THe Encineer” 


SHALLOW DRAUGHT MOTOR LAUNCHES. 


Ar the invitation of John I. Thornycroft and Co., Limited, 
of Chiswick, we attended on Wednesday last a trial run 
of a new shallow draught motor launch which has just been 
constructed by this firm. The boat has been built to the 
order of the Crown Agents for the Colonies, under the super- 
intendence of Sir Edward Reed, and is intended for cargo service 
in Southern Nigeria. The launch, which we illustrate above, 
is built of galvanised steel, and is 56ft. 3in. long overall, 
%ft. beam, and only draws 12in. of water when loaded with 
{ tons. It has an open hull, with a short deck over the fore 
peak. The hull is divided into six water-tight compartments 
by bulkheads, and floor boards are fitted along the bottom of 
the boat to form a deck. A wooden awning supported by 


tubing is provided for protection against the heat of the | 


tropical sun, and curtains of green Willesden canvas are also 
used for the same purpose. 

A peculiar feature of the launch is the position of the 
steering wheel. This has been placed in the front of the 
boat and above the awning, and is reached by means of a 
ladder from the deck below. The wires leading from the 
wheel to the rudders are carried along the side of the 
awning. Three single-plate balanced rudders are used 
as they are claimed greatly to facilitate steering on this 
light draught. The boat is propelled by two screws 
fitted on the same shaft, which works in a tunnel, the 
latter being of this firm’s well-known design. The pro- 
peller shaft is driven through a clutch by a_ four- 
cylinder Thornycroft marine type of motor. The fuel used 
may be either petrol or paraffin, although, in this case, we 
were informed that it is intended to run the engines on 


paraffin. Working at 800 revolutions a minute, and using 
paraffin, the engines develop nearly 48 horse-power. The 
guarantee is, however, for 25 horse- power at 380 


revolutions per minute. When petrol is used higher powers 
are naturally obtained, and at 800 revolutions per minute 
56 horse-power is, we are told, developed. 

The engine consists of two units of two cylinders each, 


steel framework forming part of the hull, by bolts, A small 


| slightly longer, its length being 63ft. 
bolted on to a cast iron base plate, which is secured to a | 
| for goods. 
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piece of hard wood packing is interposed between the base 
plate and the steel work, so as to deaden noise and minimise 
vibration. The cylinders are each 6in. diameter by 8in. 
stroke, and have a fairly high compression. Both the 
exhaust and inlet valves are mechanically operated, and are 
placed on opposite sides of the cylinders. The Simms Bosch 
low-tension system Of ignition has been adopted for firing the 
charges of gas in the cylinders, and provision is also made 
for fitting a supplementary high-tension magneto system to 
be used should the other, through any cause, fail. The 
speed of the engine is controlled by a ball governor, which 
regulates the supply of gas by opening or closing the throttle. 
A small air pump for maintaining a pressure of 4lb. in the 
fuel tanks is operated from an excentric keyed on to the 
governor spindle. * 

There are two fuel tanks, one on each side of the boat, the 
tanks having a capacity of 80 gallons. Ifthe engine is using 
petrol, the latter is supplied direct to a single carburetter. 
If paraffin is being used it is supplied to a vaporiser which is 
heated by the exhaust gases from the engine. This vaporiser 
consists of a metal box, into which the exhaustis led. Inside 
this box is placed a U tube, through which the paraffin 
passes. The heat of the gases vaporises the paraffin, which 
is then drawn into the cylinders. By a series of cocks, the 
fuel can be changed over from petrol to paraffin with very 
little trouble. All the necessary controlling levers are placed 
so that the attendant in charge can completely control the 
engine from one position. The engine can be run on half 
compression when starting. 

The trial run was made from Westminster Bridge to the 
company’s works at Chiswick, and back. On the outward 


| journey the engines were run on petrol, and the run was 


accomplished in just over the hour against both the tide and 
the wind. Coming back, paraffin was used, and with favour- 
able tide and wind the journey only took forty-fourminutes. On 
the official trials, the launch, so we are told, attained a mean 
speed of 8 knots. The stern wheel steamer which we also 
illustrate is similar in construction to the foregoing, but 
The engines are placed 
athwartships at the stern, which leaves a maximum of space 
The drive is by means of clutch and chain 





Posts | 
Steed 
Zar 
age cad 
a : lubricatiog od tanks \7 
Ft ! chains ¢ ropes. Balgst 10 
9 5 


Sc. 


Swain 


gearing. This craft is for the same order, and is intended 
for work in the same district. A comparison between the 
two types of vessel will be watched with interest. 








DOCKYARD NOTES. 


Tue Japanese battleship Katori was expected at Ports- 
mouth on Wednesday, but at the time of going to press no 
Katori had appeared. The Exmouth arrived, and for a little 
while was taken for the Japanese ‘‘mastodon,’’ but not for 
very long. 








THE Queen, battleship, having done a commission in the 
Mediterranean, is coming to Dévonport to pay off and re-fit. 





THE new German programme is now officially announced. 
It is:—Two battleships of 18,000 tons, one cruiser of 15,000 
tons, two destroyer divisions. Our programme is:—Four 
armoured ships, displacement not stated; so at the best we 
are but one ship to. the good. 





FRANCE now proposes six 18,000-ton ships, and the United 
States two. Exactly where our ‘‘two-Power standard ’’ 
comes in is difficult tosee. 








THE work on board the Dreadnought is proceeding so 
rapidly that it is fully expected that the ship will have finished 
her trials by the end of the year, and, if they should prove suc- 
cessful, that she will be ready for the pennant in less than the 
specified time of sixteen months from the date of the laying of 
her keel plate, says the Times. The shipping of the remainder of 
her boilers was a smart piece of work, reflecting credit on the 
dockyard. The boilers, about sixteen in number, arrived at 
Portsmouth on February 25th, and the work of getting them out 
of the steamer began carly the next day, and by Saturday 
morning the whole of them had been placed on board the 
battleship. 
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CHARING CROSS STATION ROOF. 


Ovr readers will doubtless remember that the engineers, 
in their report upon the lamentable accident which occurred 
on December 5th at Charing Cross Station, recommended 
that the existing roof should be pulled down, and a new one 
erected on more modern principles. The directors of the 
South-Eastern and Chatham Railway Company, having 
accepted the suggestion, immediately placed an order with 
Handyside and Company, ‘Limited, ‘of Derby, for the 


HARING CROSS ROOF-—T 


IMBER STAGING 


HANDYSIDE AND COMPANY, LIMITED, DERBY, ENGINEERS 


ulins 


or peu 


Two l2x -8 


M2512" 
eee. ere 


0°; A 


Struting under 
STontrane 


Towards River 


Elevation of Stage from CravenSt Side 


whilst the second follows on and deals with all the 
ironwork. Each of them runs on eight lines resting on 12in. by 
12in. pitck-pine timbers placed on the platforms. Thus, the 
structures do not interfere with the permanent way at alf, 
and we are informed that the train service from the station 
will be resumed on the 19th of this month. The innermost 
stage is somewhat narrower than the other, being 32ft. centre to 
centre of uprights wide, as compared with 40ft. of the heavier 
stage. -The summit of each is about 60ft. from the level of 
the station platform, and the general outline is stepped as 








CHARING CROSS ROOF—THE STAGING 


erection of a new roof, similar in design to that built by this 
firm at Euston Station. The work of demolishing the exist- 
ing roof was also entrusted to this firm. The pulling down 
of the old roof necessitated the erection of staging of con- 
siderable proportions, and in the two views above we illus- 
trate the design adopted. Two-stages have been built, and 
are constructed in such a manner as not to interfere with the 
ordinary railway traffic. The first, which is of lighter con- 
struction than the second, is used for taking down the 
covering of the roof, which consists of glass and boarding, 





IN POSITION 


shown, to conform with the shape of the roof and to clear the 
tie-rods. The uprights are composed entirely of 12in. by 12in. 
| with 12in. by 6in. timbers, and somewhat lighter scantlings 
| for the cross-bracings. Some idea of the enormous size 


| of these stages may be gathered from the fact that no less | 


| than 22,400 cubic feet of wood has been used in their 
construction. 


The larger is estimated to weigh 250 


| bers, London Bridge. 
The time occupied in building was 


and the smaller 200 tons. 


This is principally pitch pine, and has | 
been supplied by Mr. John Watson, of Brighton-cham- | 
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only six weeks—a remarkably short period for such an under- 
taking. The stages run on thirty-two cast iron doublé-flanged 
wheels, and they are hauled from one position to another by 
steel ropes, worked by steam winches, and assisted by pinchk- 
bars behind the wheels. The time occupied in moving each 
stage 35ft.—that is, from bay to bay—is about twenty 
minutes. The large stage carries four Scott cranes, which are 
worked from steam winches situated in the legs of the lower 
part of the stage. The actual work of taking down the roof 
consists in lowering all the old purlings by pole derricks, and 
the main ribs are cut in pieces and lowered by the cranes. 

Finally the tie-rods are sawn in short lengths and lowered 
with the other material into trucks, which are waiting on the 
permanent way, under the staging, to carry the material away. 
The work of taking the old structure down was commenced 
towards the end of February,-and we are informed that the 
engineers hope to remove one bay per week. The illustration 
given above clearly shows the staging and the progress of the 
work on February 26th. The entire work is being carried 
out under the personal direction of Mr. Percy Tempest, 
M. Inst. C.E., the chief-engineer of the railway; Mr. J. T. 
Chancellor, A.M. Inst. C.E., supervising the work for Messrs. 
Handyside and Co. 








BOILER AND MACHINERY INSURANCE.—At the annual meeting of 
shareholders of the British Engine, Boiler and Electrical Insurance 
Company, Limited, held at the offices of the company, 12, King- 
street, Manchester, on the 2nd inst. the chairman, Mr. Longridge, 
remarked that, while the careful investment of their capital and 
their reserve funds would afford ample monetary security to the 
insured, it was essential in their particular line of business that 
etliciency of inspection should be maintained, and that this object 
had been attained was proved by the fact that during 1905, as in 
many previous years, no boiler under the company’s inspection had 
exploded ; indeed, no boiler had ever yet exploded for which the 
company’s certificate had been issued. The good work done by 
the boiler insurance companies in helping by systematic inspection 
to bring the number of explosions to an irreducible minimum had 
abundantly shown that the enforcement by the factory inspectors 
of Section II. of the Factory and Workshop Act of 1901 was all 
that was necessary to impress negligent boiler owners with a sense 
of their responsibilities, without introducing a system of compulsory 
inspection by a Government Department, which would have proved 
unnecessarily harassing to the thousands of conscientious manufac- 
turers who are fully alive to the risks inseparable from the high 
pressures of steam now used. The greater part of the amount 
received as premium for boiler insurance was expended on the 
inspection of the boilers, with the result that the ratio of claims to 
premium income was reduced to quite an insignificant figure. 
Unfortunately, the same could not be said with regard to the other 
main branches of their business, insurance of engines—steam, oil, 
and gas—and insurance of electrical plant. It might be a surprise 
to many people to hear that, although it is sometimes claimed that 
electrical machinery is designed on more scientific principles than 
were originally applied to the designing of steam engines, yet the 
experience of the company has been that one out of every twelve 
of the dynamos and one out of every nine of the motors which 
they insured had broken down during the past year. Approxi- 
mately from 40 to 50 per cent. of these breakdowns were due to 
such causes as deterioration or neglect, but from 15 to 20 per cent. 
were Glearly the result of bad design or workmanship. The 

| corresponding percentages for steam and for gas and oil engines 
| were very similar, viz.:—For steam engines 42 per cent. of the 
breakdowns were due to deterioration or neglect, and 22 per cent. 
to bad design or workmanship, and for gas and oil engines these 
percentages were 44 and 25 respectively. It will thus be seen that 
in the matter of design and workmanship makers of gas and oil 
engines are not quite on a par with the makers of steam engines 
the reason for this being apparently that with the larger engines 
now being used sufficient allowance is not made for the great 
explosive force of gas. The efforts of the company’s engineering 
| staff were directed to the reduction of these percentages, and, 
having such exceptional opportunities for gaining experience. their 
advice was often sought, not merely by the owners, but also by the 
| makers of such machinery as they insured, and it was satisfactory 
| to know that their services were much appreciated by both, 
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IROGRESSIVE SPEED TRIALS OF THE 
GASOLINE LAUNCH LODO.* 


By Mr. Georce Crovsk Cook, Member. 


DuniNG the past several years a number of papers have appeared 
in the “Transactions” of the Society which record data of the speed 
and power of various launches propelled by gasoline motors. This 
data has been of distinct value to mein the design of similar 
launches which I have been called upon to execute, and, to show 
my appreciation of the same, I am led to publish certain particu- 
jars and data obtained on a well-designed launch of this type 
during the past summer, and so add my little to the increasing 
store of actual information concerning this class of work, which 
is daily growing in importance, 

The launch in question, Ludo, is owned by William McKemzie, 
son of a prominent neighbour at our summer colony on 
the Shrewsbury River, near Highlands, N.J. The length 
over all of the hull is 25ft. 4in., and 25ft. between 
the designed perpendiculars ; the maximum beam of the hull, 
which occurs at about 10ft. forward of the stern, is 4ft. 4in. ; 
the depth to the upper side of the sheer strake at the half 
length is 2ft. din. ; while this figure becomes 3ft. din. at the stem 
and lft. 2in. at thestern. The designed water-line shows a draught 
of 10hin. Measurements taken immediately after the trials while 
all weights and two operators still remained on board showed the 
water-line length to be 23ft. 8in. ; the draught forward to be 13}in.; 
and the profile of stern and water surface intersection to be 
1ft, 4jin. forward of the transom. The launch trims considerably 
by the head, and from the actual immersed sectional area curve a 
total displacement of 2144 Ib., or -956 tons, is found. 

The hull is constructed of two layers of sin. planking, the 
outer running longitudinally and the inner diagonally, laid on 
twelve continuous longitudinals, which, in turn, are supported by 
nine equally spaced deep-cut oak frames. A light pine deck 
covered with canvas is laid forward and aft, while the interior is 
practically devoid of finished joiner work. The two layers of 
planking are fastened to the longitudinals and each other by closely 
spaced copper nails riveted on burrs. Deducting from the total 
weight, the weight of the engine shafting, piping, gasoline, and 
tank, tools, and the two men on board at the time of trial, leaves 
1067 lb. for the weight of the hull alone, or approximately 43 lb. 


the 
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per foot of length, which is a fair figure for the hull of a semi-racer 
of this type. 

The gasoline motor is of the stock internal combustion type as 
manufactured by E. H. Godshalk and Co., of Philadelphia, and 
advertised by them at 15 horse-power, but claimed to give 
18 horse-power with 600 revolutions per minute, under favourable 
conditions, on the electrical test board. In general the motor 
consists of three independent cast iron cylinders with jackets, 
coupled tandem fashion, on one shaft with the enclosed crank 
case usually fitted with the two-cycle systen of explosions. Each 
piston carries four compression rings, which, with the wrist pins, 
are made from a hard tool steel. The main bearings are made 
with bronze bushings and seem to be well proportioned, as through- 
out the trials we experienced no trouble ; compression grease cups 
are used for lubrication on the main bearings and gravity feed for 
the cylinders, wrist-pins, and connecting-rods, which are hollow. 
The carburetter is of the float-feed pattern, and a commutator 
controls a jump-spark system of ignition. 

At the time of these trials the manufacturers kindly proposed to 
supply me with the actual brake horse-power of the motor, but I 
have just received a letter from them stating that their trials 
proved too unsatisfactory and the data too irregular for publication. 
A curve of the horse-power revolutions, therefore, has been calcu- 
lated and plotted by the formula of the American Power Boat 
Association, which, for a motor of this type, is as follows : 

Piston area x stroke x number cylinders x revolutions 

750 

Where the piston area is taken in square inches, the stroke in 
feet, and the revolutions per minute. This equation gives a power, 
for the 540 maximum mean revolutions obtained during the trial, 
of 14-27 and the curve falls in a straight line, as the only variable 
is found in the revolutions. As far as I have been able to learn, 
this formula underestimates the actual brake power at high revolu- 
tions, and, in turn, overestimates for the lower, though its use is 
generally valuable in that it supplies a convenient and accessible 
Starting point for any calculator. The weight of the bare engine, 
given by the catalogue of the manufacturers, is 4801b., and this, 
together with the shafting and propeller, batteries, gasoline tank, 
® needlessly long muffler exhaust pipe, and certain accessories, 
totals 727 Ib., or about 501b. of machinery per horse-power. 


Horse-power = 


* Read at the thirteenth general meeting of the Society of Naval Archi- 
tects and Marine Engineers, held in New York, November 16th and 17th, 
105, Other diagrams accompany the paper, 


The difference between the sum of noted weights of hull and 
machinery and the total displacement is made up by the weight of 
the operators, gasoline, and several small items of equipment. At 
this point I might also note that the launch, as measured by the 
rule of the Power Boat Association, rates at 47-45, or considerably 
less than four times its speed in knots, which, I understand, is the 
foundation of the time allowance tables. 

The propeller used was the regulation two-bladed bronze wheel 
with reversible blades as regularly supplied by the manufacturers of 
the motor. The diameter is 22in., the area 76-5 square inches, and 
the pitch, as reported by the makers, a true screw of 28in., but 
owing to the rotating blades of the reverse gear this can be altered 
at will. A nicely rounded hub some 44in. in diameter and 8}in. 
long contains the gear for moving the blades, and which, though 
large in itself, is free from eddy-making corners or projections. 
The strut is a single arm bronze casting through-bolted to a bed 
timber mounted on the longitudinals of the framing. This point 
seemed to be the weakest of the entire craft, as one or two struts 
broke during the season and, when under way, the framing and 
planking immediately over the propeller was subject to vertical 
vibrations of the most accented nature. 

The trials were carried out August 3rd last, a bright clear day, 
on a course in the Shrewsbury River below the Navesink Light. 
The distance between two convenient sights on the Sandy Hook 
shore was carefully measured by the direction of my friend, Robert 
Ridgeway, a well-known civil engineer, and proved to be some less 
than the statute mile, to which, however, all results are figured. 
The work began as the tide turned from flood to run north and 
extended over a period of two hours; during this time there was 
a fair depth of 9ft. of water over the course, which was sufficient 
to allow of free wave formation. There was, however, a strong 
wind blowing from the north and, for the launch, a stiff sea running, 
which increased as the tidal current increased in velocity. 

The air valve of the carburetter was set on leaving the dock 
and given no adjustment whatever during the wide range of revolu- 
tions of the trial, as the variations were gained by altering the 
lever of the commutator controlling the ignition. The first run 
was made at the lowest possible revolutions, a mean of 180 per 
minute against and with the current, and an observed speed of 
| 6-67 miles per hour; at these low turns the motor ran none too 
| evenly, and the resulting figures must be taken as only an approxi- 
| mation. Following this first run came nine or ten others, with 
| top revolutions of 540 and speed 15-33 miles, as shown in the 





- 





table and speed = revolutions curve, which also nicely illustrates 
the gradual increase of the velocity of the current by the separation 
of the corresponding points as the number of complete runs 
advances. An Amsler current meter was used at this time and 
gave fair checks on this part of the work. 


Results Progressive Speed Trial Launch Ludo. 


Revo- +. | Mean 
Reis Tide lutions Meus Observed | Time per —_— miles 
"| current. per P time. -| mile. Peck | per 
minute. | | | * | hour. 
| 

1 Against .. 184 4 5 33” «| 10° 13-9” 9 86 
a 180 6-67 

With = .. 176 3 57§” 8 0-8” 7-48 

2 Against .. 202 4’ 333” 9 12-8” 6-51 
206 8-50 

With 300 2 493” 5’ 42-9" 10-49 

3 Against .. 432 2 62” | 5’ 47-8" | 10-35 
424 11-44 

With 416 2’ 22% 47-1” | 12-54 

4 Against .. 460 2’ 45” 5’ 38-6” 10-79 
| 452 12-24 

| With 444 2’ 10” 4’ 22-8” | 13-69 

5 | Against .. 508 2’ 23)” 4 49-5” | 12-48 
} 506 14-01 

With 504 | 1 54)” 3’ 50-9” | 15-59 

6 | Against..| 540 2 159” | 4° 34-67 | 18-11 
540 r 15-33 

| With 540 1’ 413” | 3 25” 17-56 


Run marked No. 2 taken after No. 6 because of error in first run 
taken at these revolutions. 

Distance between sights 2611ft., or -4945 miles, all results reduced 
to miles. 

A prominent feature of these figures and curve of speed revolu- 
tions is the slow increase of speed for increased revolutions at 
the low speeds, and, again, the rapid increase of speed for com- 

| paratively slight increase of revolutions at the higher speeds. This 
| feature, so opposed to that usually met with in ordinary work, 





together with the shortcomings of the rule for estimating the 
horse-power revolutions, leads to odd developments in the speed 
coefficient curve plotted by use of the familiar Admiralty formula, 
C = Displacement! x speed? 
Horse-power 

with the displacement taken in tons and the speed in miles per 
hour. In this curve, then, we can note the marked increase of the 
coefficient for the higher speeds, and, in fact, that it reaches a 
maximum showing maximum efficiency at the top speed. 

Unfortunately the absolute pitch of the propeller used in the trials 
could not be obtained, as it was accidentally broken shortly after, 
but a duplicate blade fitted to the same hub and thrown to the 
same full ahead position, showed a mean pitch of 39in. on careful 
measurement. Using this figure, the curve of apparent slip, 
gives 22 per cent. at the top speed of 15-33 miles ; then it slightly 
increases to the ten-mile point, from which it seems to fall rapidly 
and becomes unsatisfactory in the confusion produced by the 
results drawn from the irregular revolutions of the motor. 





FERRO-SILICON IN THE FOUNDRY.* 





AMONG the comparatively new metallurgical products for which 
I think an increased use wil be found is an exceedingly rich ferro- 
silicon alloy, containing from 50 to 80 per cent. of silicon. 

Ferro-silicon containing from 12 to 20 per cent. of silicon has 
been a commercial product for a long time, but the new very rich 
silicon alloy possesses distinctively valuable properties, which | have 
discovered in the course of some extended investigations not here- 
tofore published. 

Une of the difficult problems of foundry practice where mis- 
cellaneous castings are made is to economically obtain from one 
melting in a cupola different grades of iron suitable for different 
classes of castings requiring, perhaps, very different qualities of 
metal. ‘hus, the articles may range from castings of many tons 
weight, usually of thick section, requiring strong iron of close- 
grammed texture, often having high chilling properties, to small 
objects of a pound or so in weight, frequently of thin sections, 
which require to be machined, and, therefore, must be of softer 
metal having little or no tendency to chill. 

As silicon is practically the governor that determines the degree 
of hardness of cast iron, the value of a simple process that will 
enable the intelligent founder to control the proportion of silicon 
in any individual ladle of molten iron drawn from a cupola is 
apparent, especially in foundries where miscellaneous castings, 
ranging in size from small pulleys weighing a few pounds, with 
rims jin. thick, up toanvil blocks, bed-plates for various machines, 
hydraulic cylinders and the like, sometimes weighing many tons, 
and of varying thickness, up to 12in. or more, as is the daily 
practice in the foundry witn which I have been connected for 
many years. ‘he silicon in such castings ranges usually from 24 
per cent. to less than 1 per cent., and the customary method of 
operation is to group all the small work so that it will be cast at 
tne beginning of the heat, followed by a medium grade of iron 
suitable for miscellaneous castings of medium weight and thick- 
ness, this again followed vy large and heavy work requiring 
strong iron of close-grained texture, low in silicon, and having 
high chilling properties. 

By arranging the work so as to have acertain number of cast- 
ings to serve as “buffers,” 7.¢., to take iron that is intermediate 
between the different grades charged in the furnace, this method 
has proved very satisfactory, and now it can, I think, be supple- 
mented by altering at will the silicon in any individual ladle to a 
nicety that is truly surprising. 

In this way it is possible and practicable to use a lower grade of 
iron in the general mixture than could otherwise be done. At 
present the operation is confined to treating ladles of iron for the 
lightest class of work, requiring the softest grade of iron, so as to 
permit of machining at high rates of speed; but, when the price of 
terro-silicon, containing 50 per cent. and upwards of silicon, shall 
fall, as I have little dowbt it will, to a more reasonable figure, the 
use of it in the way I have here indicated will become general. 
I am led to make this assertion from experience based on 
my original investigations with ferro-manganese — 80 per 
cent. manganese—in car-wheel iron in the year 1886. ‘The 
cost of ferro-manganese was then more per ton than the 
present price of ferro-silicon—50 per cent. silicon. To-day it 
is less than half that price, and the use of ferro-manganese 
for certain purposes especially in chilled cast iron car 
wheels, in the way I described in my lecture on ‘‘ Cast Iron,” 
printed in the Journal of the Franklin Institute, March, 1888, and 
in practically the same proportions, has long since become well esta- 
blished. It has been stated in print by a recent writer that, when 
the Pennsylvania Railroad authorities adopted the ‘‘ thermal test” 
for car wheels, the wheels of nearly all the makers failed to stand 
this test until a small quantity of ferro-manganese was added in the 
ladle just before pouring. This gave the metal additional elasticity 
that enabled the wheel to resist the severe strains caused by heat- 
ing the rim suddenly in the thermal test. 

As the result of a large number of experiments made with test 
bars of foundry iron treated with small quantities of ferro-silicon— 
50 per cent. Si.—say one-quarter to one per cent., I have found an 
average gain in strength of about 15 per cent., and a somewhat 
larger average gain in ductility or bending quality, accompanied 
by a marked increase in softness of the metal. 

I have here a number of test specimens of the treated and un- 
treated iron ; those which show most plainly the softening effect 
are the wedge-shaped castings 6in. long, 4in. wide, jin. thick, 
tapering to a feather edge, cast of médium-grade foundry iron, 
and spht down the middle to show the grain. In some of these 
the untreated sample is white all through in others it is white at 
the thinnest portion only, but in all the specimens cast from the 
same ladles after treatment with from one-quarter to one per cent. 
of ferro-silicon, the castings are grey throughout, and soft enough 
to drill or file. 

The silicon in the untreated samples ranges from 1-7 to 2-25 
per cent:, and in the treated specimens from -2 to 2-75 per cent. 
1 find that the addition of even so little as 1 lb. of this alloy, in a 
powdered form, ina ladle ‘containing. 200 lb. of foundry iron pro- 
duces a remarkableeffect, not only as a softener, but what is more 
surprising and equally valuable, it is. invariably accompanied by 
an increase in strength and resilience, or ductility, of the metal, 
although we have added actually a little less than 0-25 per cent. 
of silicon to the iron. By adding four times this amount of the 
alloy to a very hard iron mixture of iron in a ladle which ran quite 
white when cast in thin sections, and was, therefore, entirely un- 
suitable for small castings requiring to be machined, I have found 
that I can produce a soft grey metal of good strength and ductility, 
with low shrinkage, suitable for casting pulleys and other light 
work. 

I am, of course, aware that it is nut new to use brands of silvery 
iron, known as ‘‘ softeners,” containing 5, 10, or, perhaps, even 15 
per cent. of silicon in the manufacture of iron castings, but so far 
as my experience goes in commercial practice, covering thirty 
years, the addition has been made in the cupola itself, which 
results in either what may be considered as a fixed product, or, if 
varied during the heat, in a product which is indeterminate, 
so as not to be predictable at a given moment of tapping.. 

I believe, therefore, that it is a new discovery to note the 
immediate diffusibility of the high-grade ferro-silicon when added 
to a relatively small quantity of melted cupola iron which has been 
withdrawn from the source of heat supply, and its capacity, 
when thus diffused, to produce definitely controllable results in 





K From an address entitled ‘‘ Recent Progress in Metallurgy,” by A. E. 
Outerbridge, jun., read before the Mining and Metallurgical Section of 
the Franklin Institute. 
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the physical characteristics which are essential in different grades 
of castings. } 

The cost of the small addition of high-grade ferro-silicon in | 
the ladle, even at the present price of the powdered alloy— | 
about four cents per pound—is trifling, and is far more than | 
counterbalanced by the fact that lower grades of pig iron may | 
be used in the furnace, besides the practical value of being 
thus able absolutely to control the product, and to vary the | 
character of the metal in regard to softness or machining quality, | 
at the same time increasing the strength and ductility of individual 
ladles of iron drawn from one common source. 








LONDON’S NEW TUBE RAILWAY. 


ALTHOUGH the metropolis is well provided with underground 
electric railways running east and west, electric communica- 
tion between north and south, with the exception of the City 
and South London Railway, has scarcely received the atten- 
tion which it deserves. The Waterloo and Baker-street 
Railway, a large section of which will be opened to the public 
to-morrow -— Saturday— will help to supply the deficiency. 
Although a Bill for its construction was promoted in 1892, it 
was not until 1898 that a commencement was made with its 
excavation. In 1899 the company promoted a Bill for three 
extensions—one to the Elephant and Castle on the south, the 
second to Paddington, and the third to Euston. This Bill, 
however, did not pass through Parliament, but in the follow- 
ing year an Act was obtained for extensions of the line to the 
Elephant and Castle and Paddington. In March of 1902 the 
Underground Electric Railways Company of London, Limited, 
entered into a contract with the company for the completion 
of the railway then partly constructed. 

The length of the authorised line is about 5} miles. The 
stations are at the following important points:—On the: 
south of the river, Elephant and Castle, one of the points of 
the largest concentration of passenger traffic in London; 
Kennington-road, at the point of its conjunction with the 
Westminster Bridge-road; Waterloo, where there are over 
30 millions of passengers dealt with in the course of the year 
by the London and South-Western Railway Company alone. 
On the north of the river, Thames Embankment, Trafalgar- 
square, where there will be public subways to enable pas- 
sengers to pass in safety under the dangerous crossings; 
Piccadilly-circus, this will be a joint station with the Great 
Northern, Piccadilly, and Brompton Railway ; Oxford-circus ; 
Regent’s Park—this station is under Park-crescent-gardens, 
with access from Marylebone-road; Baker-street, where the 
Metropolitan Railway deals with some 16 million passengers 
a year; Lisson-grove, close to Lord’s Cricket Ground; 
Edgware-road, one of the main arteries of traffic from north- 
western outer London; Paddington, adjoining the Great 
Western Company’s station. 

Facilities for the interchange of passenger traffic with other 
railways will be provided by the construction of subways or 
footbridges connecting with the following railway systems :— 
The City and South London at the Elephant and Castle; the | 
London and South-Western, Waterloo and City, and South- 
Eastern and Chatham at Waterloo; the Metropolitan | 
District at Charing Cross; the Great Northern, Piccadilly, | 
and Brompton at Piccadilly-circus; the Central London at 
Oxford-circus ; the Metropolitan at Baker-street; the Great 
Central at Lisson-grove; and the Great Western at 
Paddington. | 

The depét for the rolling stock and the repair shops is on the | 
site lately occupied by the Indigent Blind School at St. | 
George’s-circus. The line from Kennington-road to Baker- 
street will be opened for public traffic to-morrow, and the | 
portion from Kennington-road to the Elephant and Castle | 
will, it is expected, be opened about August, whilst the ex- 
tension towards Paddington will be open for traffic as far as 
Edgware-road about the end of the year. 

The motive power is electricity supplied at 11,000 volts 
alternating from the power-house belonging to the Under- 
ground Electric Railways Company of London, situated at 
Lot’s-road, Chelsea, and is transformed down to 600 volts 
direct current in the various distributing stations. To avoid 
stoppage of the service two separate cables are provided from | 
the generating station, and any one of the transformer | 
stations can, when required, supply sufficient power for the | 
whole line. 

The up and down rails are laid in separate tunnels 11ft. 6in. | 
in diameter. As regards signalling, the latest improvements 
have been introduced into the system, which comprises both 
automatic and semi-automatic working of the signals and | 
points, and a complete scheme of interlocking has been pro- | 
vided. Each train works the signals as it proceeds in the | 
following manner :—There is a signal placed inside of the 
forward end of each of the block sections. This signal is | 
automatically thrown todanger as the train passes it. When | 
the train reaches the end of the block section it automatically | 
throws the signal at the backward end of the next preceding 
block section to ‘‘clear,’’ so that there is always a danger 
signal at a sufficient distance behind each train to enable the 
next train following to be pulled up by an automatic stop. 
This stop prevents trains from running past a danger signal. 
It consists of an iron arm outside the track rail, actuated by 
a compressed air motor acting in unison with the adjoining 
signal motor. When the signal moves to danger this arm is 
raised to a position in which it engages with the cock on the 
air-brake system of the train. Thus the brakes are instantly 
and automatically applied if for any reason the driver 
should disregard the signal. Should a driver release 
his controller for an instant the current would be 
automatically cut off the motor and the continuous 
brakes applied. An emergency telephone system has 
been provided for the use of the drivers. A pair of bare 
copper wires has been installed between all passenger 
stations in each tunnel, terminating in a local switch- 
board on the station platforms. These wires are so 
placed in the tunnels as to be within easy reach of 
the motorman’s cab. Telephone instruments with suitable | 
means of ready connection to these wires are installed on 
every motor car, by means of which connection a train 
in any part of the tunnels can be quickly and easily estab- 
lished with the nearest passenger station, or with any of | 
the exchanges used in connection with the power house at 
Chelsea, or with any of the City exchanges. 

The risk of fire is practically non-existent. The station 
platforms are constructed of concrete and iron, the permanent 
way sleepers of Jarrah, an Australian wood, which is non- 

combustible. The rolling stock is built almost entirely of 
steel, the small quantity of wood used being practically non- 
inflammable. There is a lighted footway from end to end 
of the line. Special electric lamps are placed in the tunnels 
at intervals of 40ft. The wires for lighting these lamps are 
entirely independent of the power cables. The space between 











the rails has been filled in with cement and granite chippings. 
Should a train come to a standstill and be unable to proceed, 
the power current would be at once cut off, and the pas- 
sengers would only have to walk a few hundred yards along 
an easy and well-lighted footpath to the nearest station. 

The lift accommodation at the stations is ample. Pas- 


| sengers leave the lifts by the opposite gate to that by 


which they enter, and the lift gates are opened and shut by 


compressed air. Ventilation is provided by six exhaust fans 
| placed at intervals along the line, which draw out 18,500 cubic 
| feet of air per minute from the station and running tunnels. 
| The outcast of the fan is through the roof of the surface 


building. By these fans drawing out the quantity of air 
named, which amounts to a total of 6,600,000 cubic feet per 


| hour, a corresponding amount of fresh air comes down from 


the surface at each station vid the lift shafts and staircase 
shafts, so that the air in the tunnels is thus being con- 
stantly changed. The rolling stock at present consists of 
36 motor vehicles each with two motors, and 72 trailer 
coaches. The vehicles were built by the American Car and 
Foundry Company, Manchester, and the electrical equip- 
ment was supplied by the British Thomson-Houston Com- 
pany. 

The engineers responsible for the construction of the line are 
Sir Benjamin Baker, Messrs. Galbraith and Church, and 
Mr. Dalrymple-Hay, Mr. James R. Chapman being respon- 
sible for the equipment. 








OBITUARY. 


JOHN PRICE. 

GREAT regret is expressed at the death on the 6th inst. 
of Mr. John Price, the city surveyor of Birmingham. Mr. Price 
was away at Burnham, Somersetshire, on a few days’ holiday, 
when an operation for appendicitis was found necessary, 
which, accentuated by heart trouble, proved fatal. Mr. Price 
was in his fifty-first year, and had been in the service of 
the city since 1896, first as assistant surveyor and deputy- 
engineer to the drainage board, .and afterwards as city 
surveyor. He was much esteemed for his professional skill, 
and for the energy with which he carried out his duties. 
Since he had been in Birmingham Mr. Price had carried out 
a number of important engineering works. He was president 
of the Birmingham Association of Students of the Institution 
of Civil Engineers, vice-president of the Officers’ Association, 
and a member of the council and of the Board of Examiners 
of the Incorporated Association of Municipal Officers, a 
member of the Institution of Civil Engineers, and a Fellow 
of the Surveyors’ and Sanitary Institutes. 








NEW IRISH CHANNEL STEAMER. 


THE turbine steamer St. Patrick, the second of the two vessels 
which John Brown and Co., Limited, are building for the new Irish 
Channel service of the Fishguard and Rosslare Railways and Har- 
bours Company, was launched on the 24th February. With the 


| advent of these fast steamers the journey between London and the 


popular tourist resorts in the south of Ireland will be reduced by 
several hours. The vessels are finely modelled, and it is 


| anticipated that they will maintain a speed on service of 224 knots, 


The St. Patrick—which in size and general features is similar to 
the St. David described in our impression of February 2nd, page 
112—is of the following dimensions :—Length between 
perpendiculars, 350ft.; breadth, moulded, 41ft. ; depth, moulded, 
17ft. 8in. She is constructed throughout of mild steel to Lloyd’s 
highest classification for Channel service, and to the requirements 


| of the Board of Trade for passenger certificate. The propelling 


machinery consists of three turbines of the Parsons type, each 


| driving a separate shaft and propeller. Steam for these is 
supplied by eight large single-ended boilers fitted with Howden’s 


forced draught. The whole of the machinery has been specially 


| designed and constructed by the builders. After launching, the 


St. Patrick was immediately berthed in the builders’ basin to 
receive her machinery and complete fitting out. Both the St. 
David and the St. Patrick have been constructed under the 
superintendence of Mr. Charles T. Ramsay, of Liverpool, naval 
architect to the Great Western Railway Company. 








MEETINGS NEXT WEEK. 


Roya Institution or Great Britain.—Friday, March 16th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, “How to Improve 
Telephony,” by Mr. W. Duddell. 


INSTITUTE OF MARINE EnGInEERS.—Monday, March 12th, at 8 p.m., at 


58, Romford-road, Stratford, E. 

Engineering,” by Mr. W. C. Roberts. 
Tue INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 

TION.—Monday, March 12th, at 8 p.m. Paper, ‘‘ Notes on the Design and 


Paper, ‘‘ Reminiscences of Marine 


| Construction of Large Gas Engines,” by Mr. J. H. Hurst. 


THE ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— Monday, 
March 12th, at 7.45 p.m., at the Royal College of Science, Stephen's 
Green, Dublin. Ordinary general meeting. Paper, ‘‘ Farming in Western 
Canada,” by John Webster. 

CLEVELAND INsTITUTION OF ENGINEERS. — Monday, March 12th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society, 
Corporation-road, Middlesbrough. Paper, ‘‘ Forging Presses,” by Mr.-A. 
J. Capron, M.I. Mech. E., Sheffield. 

THe InstiruTIoN or ELEecTRICAL ENGINEERS: GLASGOW SECTION.— 
Tuesday, March 13th, at 8 p.m., in the Large Lecture Hall, 207, Bath- 
street, Glasgow. Ordinary general meeting. Paper, ‘‘The Internal 
Energy of Elements,” by Professor Frederick Soddy, M.A. 

INSTITUTION OF ELECTRICAL ENGINEERS: BiRMINGHAM LocaL SEcTIoN. 
—Wednesday, March 14th, at 7.30 p.m., in Room No. 127, The Technical 
School, Suffolk-street. Ordinary general meeting. Disoussion, ‘“‘New 
Iron-cored Instruments for Alternate Current Working,” by W. 
Sumpner, D.Sc. 

Tse Institution or Civit Encinerrs.— Tuesday, March 13th, at 
8 p.m. Ordinary meeting. Paper, ‘‘The Widnes and Runcorn Trans- 
porter Bridge,” by J. J. Webster, M. Inst. C.E. Wednesday, March 14th, 
at 2.30 p.m. Students’ visit to Charing Cross Railway Station to Inspect 
the Work on the Roof. 

Tue INsTITUTION OF MECHANICAL EnGingERS.—Friday, March 16th, at 


| $p.m., in the Institution House, Storey’s Gate, St. James’s Park, 8. W. 


Ordinary general meeting. Adjourned discussion, ‘ Large Locomotive 
Boilers,” by Mr. G. J. Churchward, of Swindon. Paper, ‘‘ Petroleum 
Fuel in Locomotives on the Tehuantepec National Railroad of Mexico,” 
by Mr. Louis Greaven, of Buenos Aires, 

Society or Arts.—Monday, March 12th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘Fire, Fire Risks, and Fire 
Extinction,” by Professor Vivian B. Lewes. Wednesday, March 14th, at 
8 p.m. Ordinary meeting. Paper, ‘Imperial pn saga from a 
Business Point of View,” by Geoffrey Drage. Thu y, March 15th, at 
4.30 p.m. Indian Section. ‘‘The Languages of India and the Linguistic 
Survey,” by Dr. George A. Grierson, C.1.E., Ph.D., D.Lit. 

THE INSTITUTION OF MINING AND METALLURGY.—Thursday, March 15th, 
at 8p.m., at the Rooms of the Geological Society, Burlington House, 
Piccadilly, London, W. Annual general meeting. Papers: “‘ A Record 
of an Investigation of Earth Temperatures on the Witwatersrand Gold- 
fields, and their Relation to Deep-leve) Mining in the Locality,” by Mr. 
Hugh F. Marriott. ‘ Note on the Ammonia-copper-cyanide Process,” by 
Mr. E. Le Gay Brereton. ‘‘The Cyanide Treatment of Cupriferous 
Tailings by the Sulphuric Acid Process,” by Mr. W. 8. Brown. 


ee 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Engineering Material. 

CONSUMERS of iron and steel for engineering purposes 
are still able to obtain supplies upon easier terms than when the 
year opened. At the same time it is not to the interests of the 
engineering trades that a definite and lasting relapse should occur 
in iron and steel, and it is, therefore, satisfactory from this last 

int of view to know that things generally in the iron trade look a 
ittle more cheerful this week, and there is a disposition to regard 
the recent set-back less seriously than previously. There is no 
doubt that the heavy demand for engineering material of all kinds 
is helping to sustain the market in several departments under the 
trying circumstances of competition, both internal and external 
with its resultant tendency towards underselling. The season is 
now approaching when a great deal of outdoor work can be got on 
with, and this is having a good effect on the inquiry for structural] 
iron and steel ; moreover, railway and shipbuilding requirements 
continue heavy. The markets are supported this week by the 
favourable character of the new Board of Trade returns. : 


‘Pig Iron. 

The deadlock in pig iron this week seems scarcely so 
severe. In one or two directions there is more movement in the 
way of fresh business, whilst deliveries are proceeding more 
regularly on account of old contracts. Staffordshire part-mines 
continue 62s, to 63s., and ordinary cinder forge is 56s. to 57s. 6d, 
All-mine hot blast is in fair demand at recent quotations. The 
call forfoundry ironisrather brisker. Sellers here are looking forward 
to the eae i | removal of the heavy surplus supplies in the North 
of England, in the hope that this will have the effect of strength- 
ening the Midland market. It is believed that a good weight of 
orders is still in hand in the Staffordshire and Midland districts ; 
indeed, contracts regating nearly fifty thousand tons have 
lately, it is unders , been given out to some of the most pro- 
minent Midland makers. It is in some respects a good sign also 
that, in cases where deliveries of pig iron are getting into arrears, 
consumers seem very keen upon regular supplies being re-established, 
Derbyshire pigs are quoted 62s, to 63s. or 64s., and Northampton 
forge are 60s. to 61s. 6d, 


Bar Iron. 

The call for best bars for railway and naval purposes con- 
tinues good, and makers have no difficulty in maintaining the £9 
standard, with the usual extras for special qualities. | Consider- 
able quantities of cable iron are being used up, whilst for 
couplings, axles, bolts and nuts, and other railway fastenings, and 
for colliery plant service, the inquiry is also satisfactory. Un- 
marked bars, however, both common and medium, are less 
sought after. The official quotation of £7 5s. for unmarked bars 
is not by any means always being obtained, transactions having 
recently been reported at £6 15s. Makers of common bars state, 
however, that they are lower in price than they ought to be 
relatively to the productions of the ‘‘list” houses, and the 
majority of the Association seem to be still in favour of maintain- 
ing quotations, 


Sheets. 

Engineers, contractors, and builders are stiil inquiring 
retty freely for galvanised corrugated sheets both for foreign and 
ao use for shedding, warehouse roofing, fencing, and general 
farm and estate and industrial purposes ; for no material to equal 
it for such uses has yet been introduced, and large quantities 
continue to be rolled, both forshipment and for inland employ- 
ment. Theassociated makers still quote £12 7s. 6d. for 24 gauge, 
and are glad to see spelter easier in price than of late. The South 
African demand is gradually improving, and so is the Australian, 
whilst the requirements on account of South America and India 
remain considerable. The superseding of plain black sheets by semi- 
finished steel has become more and more pronounced during the 
past twelve months, and plain sheets for galvanising purposes are, 
consequently, not in heavy demand, though manufacturers still 
quote doubles £8 7s. 6d. to £8 12s. 6d., with trebles up to 10s. 
additional. The call for plain black sheets for working up purposes 

in local industries is fairly good. 


Structural Steel Active. 

Bridge builders, gasometer makers, railway rolling stock 
manufacturers, and general structural engineers are taking large 
quantities of structural steel, such as angles, channels, tees, girder 
plates, and so forth. £6 15s. to £7 continues to be quoted for 
engineering angles, and £7 15s. to £8 for girder-plates, whilst 
other constructional sections are equally firm. 


The Spring Quarterly Meeting : New Date. 

The usual date for the quarterly meeting is the second 
Thursday in the month; but this year, as that rule would bring 
the meeting on to the day before Good Friday, which would be 
inconvenient for the holidays and also to travellers from a distance, 
it has been decided to hold it a week earlier, and the gathering 
will, therefore, take place on Thursday, April 5th. Readers will 
do well to make a diary entry of this alteration. 


Electric Light Extensions. 
The Electric Light Committee have decided to recommend 
the Town Council of Coventry to obtain a loan of £35,000 for 
electric light extensions, 


Midland Iron and Steel Wages Board. 

At the annual meeting of the Midland Iron and Steel 
Wages Board on Thursday, Mr. George Macpherson, chairman of 
the Board, presiding, the accounts showed a small balance on_ the 
right side, and it was announced that the Sliding-scale Committee 
were proceeding satisfactorily with their work of forming a new 
sliding-scale. 5 > future, all steel will be left out, and all iron used 
in the works will also be excluded, whilst the average selling price 
will be deduced from a much larger number of firms than the ten 
or twelve customary of late. For the present, the Midland Board 
will continue working according to the North of England ascer- 
tainments, with the addition of 6d., but as soon as practicable the 
Committee will arrange a new premium. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
- MANCHESTER, March 8th, 
A Dark Outlook. 

TuE position in pig iron does not improve—indeed, the 
outlook is very dark. The juggling in warrants has lasted too long; 
and the result is seen in the rebound which is now taking place. 
The relative cheapness of Cleveland iron is resulting also in the 
purchase by consumers of that class to the detriment of other 
makes, and this has now been recognised by a general reduction in 
all other classes of iron, ranging from 6d. to 2s, per ton. Scotch 
pig does not show so great a change as some English makes, as the 
drop has been gradual, but Staffordshire iron, for instance, was 

uoted 2s. per ton lower on Tuesday. Lancashire makers, however, 
Ticined to make any concessions, and very little is going into con- 
sumption. Second-hand lots, however, are being pushed for sale, 
and one representative of a large Scottish firm informed us that he 





had been undersold in a certain class of iron by about 1s. 9d. per 
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ton on the list prices. Should the long-looked for improvement in 
tho shipping department take place, matters would then possibly 
be brighter, notwithstanding the large quantity being turned out, 
put in the meantime the position is a very perplexing one, both for 
makers and merchants. 


Forge and Finished Iron. 

We still hear very little of forge iron. English makers 
appear to be pretty well engaged, but in some North Country 
makes prices, in sympathy with foundry iron, have given way 
about 1s. per ton. There is still a good demand prevailing for 
finished iron, sheets and bars being very firm at full late rates, 


Steel and Copper. 
There is a quieter tone manifested, and less buying. 
Billets. both English and German, are 2s. 6d. lower, but plates are 
firm. There is not a great deal doing in manufactured copper, 
but there is a firmness in the raw article, and the price of the 
former may advance any day, 


Quotations. 

Pig iron: Lancashire, No. 3 foundry, 65s.; Lincolnshire, 
59s. bd.; Derbyshire, 62s, 6d.; Staffordshire, 58s.; Middlesbrough, 
open brands, 57s. 6d. to 58s. 1d.; West Coast hematite, 71s. 9d.; 
East Coast ditto, 77s. 10d. Scotch: Gartsherrie, 67s.; Glengar- 
nock, 64s.; Eglinton, 62s. 9d.; Dalmellington, 62s. 3d. to 62s. 6d. 
Delivered Heysham: Gartsherrie, 65s.; Glengarnock, 62s.; Eglin- 
ton, 60s. @d.; Dalmellington, 60s. 3d. to 603. 6d. Delivered 
Preston : Gartsherrie, 66s.; Glengarnock, 63s.; Eglinton, 61s. 9d.; 
Dalmellington, 61s. 3d. to 61s. 6d. Finished iron: Bars, £7 5s. to 
£7 10s.; hoops, £7 17s. 6d.; sheets, £8 10s. to £815s. Steel: 
Bars, £7 10s.; hoops, £7 15s.; boiler plates, official, £8 12s. 6d.; 
jlates for tank, girder, and bridge work, £7 15s. to £8 ; English 
Fillets, £5 7s. 6d. to £512s, 6d.; foreign ditto, £5 to £5 2s. 6d. 
Copper : Sheets, £92 to £94 per ton; seamless copper tubes, 114d. 
to 11?d.; brazed, 11}d. to 11}d.; brass tubes, 8?d. to 9d.; con- 
denser, 97d. to 10d.; rolled brass, 8}d.; brass wire, 8?d.; brass 
sheets, 9fd. per lb. Sheet lead, £19 per ton. 


Lancashire Coal Trade, 


There was a good attendance on the Coal Exchange, but 
demand fell off a little in heuse coal. In lower qualities of 
engine fuel there was a better request. Manufacturing coal is in 
demand, and coal on shipping account is held for full rates. 
Quotations are as follows :-—Best house coal, 13s. to 14s.; seconds, 
12s. to 12s. 6d.; common, 9s, to 10s.; steam and forge coal, best, 
8s. 3d. to 8s. 6d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 
js. to 7s, 6d.; medium, 6s. to 6s, 9d.; common, 5s. to 5s. 9d., at 
the pit; sereened coal, 10s. to 10s. 3d.; unscreened, 9s. 6d. to 
9s. 9d., delivered Manchester Ship Canal, 


BaRROW-IN-FURNESS, March 8th. 
Hematites. 


There is not much improvement to report in the hematite 
iron trade, and the position of the market remains much the same 
as last week. Makers are stiH quoting 67s. 6d. for mixed Bessemer 
numbers net f.o.b. Warrant iron is at 63s. 9d. net cash sellers, 
buyers 3d. less. The downward tendency of the market has, 
however, been checked ; but possibly before any improvement sets 
in it will be necessary to clear much of the overmake of iron, which 
has found its way into the hands of warrant holders. Some large 
deliveries have yet to be made to holders of warrant iron, and it is 
therefore probable that stocks will be further increased. At 


present they stand at 78,989 tons, being an increase of 2990 tons on | 


the week. There are still thirty-eight furnaces in blast, and 
makers have as yet seen no reason to reduce their make, especially 
in view of the prospect of a large amount of iron being needed in 
the Bessemer steel trade in the early future. Makers are for the 
most part well sold forward, and those smelters who are producing 
ferro-manganese, spiegeleisen, and charcoal iron are very well 
employed, and are likely to remain so, The demand for all three 
sorts is steady and full. 


Iron and Steel. 


There is a steady trade doing in iron ore, and raisers are, | 
Prices are at about | 


generally speaking, very well employed. 
14s, 6d. for good average qualities net at mines, 
is being done in Spanish and other foreign ores, and prices are at 


about 19s, per ton net, delivered at West Coast ports, for good Spanish | 


classes. ‘I'he steel trade is well employed on shipbuilding material, 
although the demand is not so large as it has been. Prices are 
quoted at £7 10s. for ship plates and £8 12s, 6d. for boiler plates. 
A better trade is reported in steel rails, although the orders have 
not enabled makers to put their mills on full time. They are 
only working on the day shift. The price of rails is at £6 10s. to 
£6 15s. per ton net f.o.b, There are many orders in the market, 
but they are mainly withheld because of the high prices quoted. 
Billets, hoops, slabs, and tin-bars are only a moderate trade. 
Chilled steel casting works are very busily employed, 


Shipbuilding, 


Shipbuilders are running short of orders. They are com 
pleting the Japanese battleship Katori and the British cruiser 
Natal, and in the suiamer they will launch the Russian cruiser 
Ruric. They have also on hand two Peruvian cruisers, and several 
submarines for the British Government, together with the turbine 
engines, machinery, and boilers of H.M.S. Dreadnought. The 
engineering department is very fully employed in every depart- 
ment, and boilermakers and iron, steel, brass, and copper foundries 
are busy. The Barrow Corporation have agreed to purchase froim 
the Furness Railway Company the Walney steam ferry, in order 
to avoid expensive arbitration in connection with the new Walney 
bridge. The cost of the purchase is £30,000. Shipping is fairly 
well employed. Last week 8131 tons of iron, and 12, 500 tons of 
steel were shipped from West Coast ports, making a total of 20,631 
tons, in contrast with 10,770 tons in the corresponding week of last 
year, an increase of 9861 tons. The aggregate shipments this year 
have reached 130,064 tons, in contrast with 153,960 tons in the 
corresponding period of last year, a decrease of 23,896 tons. 
Freights remain low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 


THE demand for domestic fuel is weakening, more 
especially on local account, but a fair business is still maintained— 
in spite of the summer-like spell of weather now being enjoyed— 
both for the London and Eastern Counties markets. Although 
quotations are sustained at former values, a continuance of sun- 
shine would inevitably bring about lower rates. Silkstone coal, in 
the best qualities, makes 12s, to 12s. 6d. per ton, secondary sorts 
realising about lls. per ton; . Barnsley firsts, 10s. 6d. to 11s. per 
- ; lower qualities from 8s, 3d. to 9s, per ton; nuts, 8s, 6d. per 

On, 


Steam and Gas Coal. 


Railway contracts for locomotive fuel are again talked 
about. Several railway companiesare stated to have sought ten- 
ders for six and twelve months’ supplies from the end of tie present 
month. Definite information on the score is difficult to obtain, 
but something is doing in this direction, although it is known that 
large purchases have recently been made in the open market by 
the companies who did not make their customary contracts at the 
end of the year. Preparations are being actively made for the 
shipping season, which is anticipated with much confidence in the 


A steady business | 


South Yorkshire coal districts, but the collieries are reputed to be 
practically rn ee time ; the output, thoughabnormally heavy, 
is freely absorbed by the market, there being few, if any, signs of 
increasing stocks at the Snag First quality brands are making up to 
8s. 6d. per ton; seconds, from 7s. r ton; steam nuts, in 
which there is an active business, also fetch 7s. 6d. per ton. Gas 
coal contracts are being arranged for rather earlier than usual. 
Several local pits have secured the contract for a large metropolitan 
gas company—one colliery taking the half of the whole amount, 
which is stated at 140,000 tons. The contracts for London gas 
companies usually go to the North, where this season, however, a 
material advance in last year’s rates has been effected, and the 
market is very firm at the raised quotations, 


Coking Slack and Smudge, &c. 

The by-product ovens, which are being so vigorously 
extended in this and adjoining localities, continue to use up heavy 
weights of coking slack and smudge, which now forms a remunera- 
tive branch of the coal industry instead of being a drawback as 
in former years. Good clean samples fetch from 4s, 9d. to 5s. per 
ton at the pits. In ordinary slack andsmudge for engine purposes, 
the output is more than sufficient to meet market requirements. 
The Lancashire cotton mills continue the most important con- 
consumers, the competition from the pits nearer the Yorkshire 
textile trade affecting the business done in this class of fuel from 
South Yorkshire collieries. The coke trade is not quite so satis- 
factory, the market being glutted by the augmented production 
of the patent ovens. Derbyshire and North Lincolnshire blast 
furnaces receive heavy consignments, and the shipping require- 
ments are up to the average at this season of the year. Competi- 
tion, however, is exceptionally keen, one company at the coast, it 
is reported, having arranged for delivery of 10,000 tons from 
Germany. : 


The Heavy Industries. 

All the leading establishments are well employed, with 
every prospect of the game activity being maintained, if not 
increased. The annual reports of the principal iron, steel, and 
manufacturing establishments are now being published, and, so far 
as issued, they combine in representing the condition of affairs as 
gratifying. 

Iron and Steel. 


Affairs continue very much as they have done for the last 
three weeks. The lull in the iron market is not appreciably 
changed, though in several quarters confidence is expressed in more 
activity at an early date. Quotations are maintained at former 
figures, with very little buying beyond immediate requirements. 
West Coast hematites are at 79s. to 80s. per ton, East Coast at 
77s. to 78s. per ton, both less 24 per cent., at Sheffield and Rother- 
ham. In Lincolnshire irons, No. 3 foundry is at 58s. 6d. per ton ; 
No. 4 foundry, 56s. 6d. per ton; No. 4 forge, 56s. per ton ; No. 5 
mottled, white, and basic, 56s. per ton. Derbyshire irons maintain 
former firmness, foundry being quoted at 58s. 6d. per ton and forge 
at 56s. per ton. The steel establishments are actively employed 
in nearly all departments. Some new orders of considerable mag- 
nitude for crucible steel have recently been received. The local 
foundries and ironworks are busy, as well as boiler makers and 
wagon builders. Much good work is being done on account of 
colliery requirements through the energetic developments and 
extensions now going on, 





| Motor Car Show. 


On the 2nd inst. the Lord Mayor of Sheffield—Colonel 
Hughes, C.M.G.—opened a motor car exhibition at the Artillery 
| Drill Hall. The exhibition, which is held under the auspices of the 
| Sheffield and District Automobile Club, is a most interesting 
| display of cars and motor appliances shown by makers and agents. 
| The display covers cars of many kinds by well-known manufacturers, 
| including Sheffield houses. The Lord Mayor, in declaring the 
| exhibition open, expressed his belief that the automobile trade had 

a great future before it, not merely in the making of machines for 
| private and personal use, but for the purposes of business. 


Railway Improvements. 


The Great Central Railway Company is making important 
extensions and alterations at Victoria Station, Sheffield. The 
works, which have been rendered necessary by the increasing 
traffic, include another loop line at the station by joining up the 
two dock lines, which will form an additional down slow line, and 
incidentally the down platform accommodation will be increased. 
The congestion of traffic through Sheffield Station is to be still 
more relieved by removing the present tunnel at Bridgehouses, 
which, when done away with, and the necessary re-arrangements 
completed, will enable the company to widen its line by further 
sets of rails, and to obtain other facilities in that direction. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 


THE condition of the pig iron market this week is by no 
means satisfactory. Business has undoubtedly fallen off, and the 
cheerful tone lately noticeable has disappeared. Reports from 
most quarters at home and abroad are rather less encouraging, 
and there is nothing like the confidence in the future that was 
manifested in the earlier weeks of the year. What has a bad 
effect is that though exports of pig iron have been very large 
since March came in, nearly 12, tons having been despatched 
from the Cleveland district in a single day—Monday last—yet 
the stock increased in Connal’s hands. That continued increase 
in the stock has far more influence for evil over the market than 
the extraordinary shipments. Cleveland warrants have been 
down as low as 47s. 5d. cash buyers this week, the lowest figure 
this year, and 7s. 6d. per ton below the best. On Wednesday there 
was a slight improvement ; but it is apparent that too much No. 3 
Cleveland pig iron is being produced. Second hands are taking 
48s. 6d. for No, 3, but makers hold out for 49s. No. 1 is at 50s.; 
No. 4 foundry at 48s.; No. 4 forge at 47s. 9d.; and mottled at 
47s. 3d. While too much No. 3 is being made, there is too little 
of the lower qualities, and thus the latter are relatively the 
dearer. 


Hematite Pig Iron. 


The supply of hematite pig iron in this district falls short 
of the requirements, and consumers have drawn upon the little 
that was held in Connal’s stores. Prices here are firmer than on the 
West Coast, where some iron is going into the public stores. The 
West Coust firms are underselling East Coast makers in the 
Sheffield market, but, having plenty of orders, producers in this 
| district will not reduce their quotations, and hold out for 69s. per 
ton for mixed numbers, while second hands take 68s. No. 4 is at 





64s. per ton, Rubio ore is at 20s. per ton, delivered at Middles- 
brough. 
Pig Iron Stocks. 


Traders look in vain for any decrease in the stock of 
| Cleveland pig iron in the public warrant stores; they go on 
increasing from day to day, and this assists greatly in disorganising 
| the market. It is true that the stock of the lower qualities is 
| reduced, but that is more than counterbalanced by the continued 
| increase in the stock of No. 3, of which there is far too much made 
—last month, 19,212tons too much. It right reasonably have been 
| expected that there would have been a decrease this month, seei 
| that the exports have been extraordinarily large, nearly 12, 
| tons of pig iron having been shipped from Middlesbrough on Mon- 





day this week. Yet the increased deliveries do not absorb all the 
production, and Connal’s have had to continue to report heavier 
stocks each day without exception. The situation is undoubtedly 
very perplexing. At the close of last month Connal’s had to notify 
that their stock of Cleveland pig iron had reached 747,118 tons, the 
increase for February being 15,260 tons. The over-production is 
of No. 3 quality, of which 696,421 tons were held—this constitut- 
ing 94 per cent. of the total stock—and the increase last month was 
19,212 tons. Of No. 4 foundry the quantity was 50,197 tons, there 
having been a decrease of 3952 tons ; and of iron not deliverable as 
standard the stock was 500 tons. The stock of East Coast hematite 
pig iron, which for months stood at 3396 tons, was reduced 1429 
ban in the last week of February, and has since gone down 
urther. 


Iron and Steel Exports. 


The most remarkable feature of the shipments of pig iron 
from the Cleveland district has been the increased business with 
the Continent, which has been made possible by the reduction in 
prices. Germany, Belgium, France, and Italy all received a good 
deal more Cleveland iron than usual last month. Altogether 
80,657 tons of pig iron were shipped from the Cleveland district in 
February, this lane in excess of the average of the last ten years, 
and only twice before in the history of the trade has the second 
month of the year given a larger total. In January the exports 
of pig iron averaged 2960 tons per day; in February they were 
3360 tons ; and in March, so far, they have been close upon 5400 
tons daily. In the first two months of this year Cleveland exported 
160,572 tons of pig iron against 114,599 tons in the corresponding 
period of last year, and only twice before have larger exports been 
recorded. A more extensive trade has been done with Germany 
than in any year since 1900. The export of manufactured iron 
and steel from Middlesbrough in February was 45,433 tons, against 
32,131 in the corresponding month last year, and 77,325 tons were 
ship’ in the first two months of the year against 62,473 tons in 
1905. Middlesbrough’s claim to being the largest pig iron > 
ping port in the world cannot well be disputed, and_now it is held 
that it also takes premier position as far as regards the exports 
of manufactured iron and steel. 


Finished Iron and Steel. 


The demand in several branches has slackened, but as 
menufacturers have plenty of orders booked they can afford to 
wait, and do not reduce their prices. At the same time, all the 
talk which was going on last month about further advances has 
subsided. Some producers complain of difficulty in getting 
specifications from people who have bought, some of them specu- 
latively. The quotations for the leading descriptions of manu- 
factured iron and steel are :—Steel ship plates, £7 ; steel boiler 
plates, £8 ; steel ship angles, £6 12s. 6d.; steel engineering angles, 
£6 17s. 6d.; iron ship plates and angles, £7 5s. ; packing iron, £6 ; 
steel joists, £6 7s. 6d.; steel sheets, £8 for singles and £8 5s. for 
doubles; steel ship rivets, £7 17s. 6d.; galvanised sheets, 24 
gauge, £12 15s.; steel bars £7; and iron bars £7 5s., all less 
24 per cent. f.o.t. Heavy steel rails are at £6 5s.; cast iron rail- 
way chairs, £3 15s.; and steel railway sleepers, £7 ; all net at 
works, 

Shipbuilding. 

The shipbuilders are well off for work for the current 
year’s execution, but there are few new orders obtained now. As 
a matter of fact, the shipowners cannot afford to pay the prices 
which the builders are compelled to demand, owing totheincreased 
cost of materials and labour. Costs have, in fact, gone upall round, 
and builders in many cases will get little profit out of many of their 
orders, because they were taken at very low prices. The freight 
market has turned out very disappointing. The shipowners 
ordered freely in the expectation that they would go up, and that 
there would be plenty of work. There is certainly much more 
work than was the case last year, but the rates have gone up very 
little. Those who ordered vessels speculatively now find them- 
selves in somewhat unenviable positions, and shortly it is expected 
there will be some cheap bargains in new vessels. In the autumn 
Smith’s Dock Company at South Shields closed its No. 3 dock 
for repairs and enlargement ; the dock has been reopened within 
the last few days, and is now 410ft. long, 50ft. 6in. wide, and the 
depth of water on the sill is 20ft. Palmer’s Shipbuilding and Iron 
Company is now experimenting with a new steam turbine engine, 
the patent of two Tyneside engineers, The new turbine has this 
advantage—that it is reversible. 


Bridge over the Tees at Middlesbrough. 


The Middlesbrough Corporation have determined strenu- 
ously to oppose the erection by a private company of a trahs- 
porter bridge over the Tees at Middlesbrough. The proposed 
bridge is in connection with the new light railway between 
Middlesbrough and the Hartlepools. The Middlesbrough Corpora- 
tion is the only body offering opposition to the scheme. They are 
now proposing to erect a bridge themselves or otherwise improve 
the communication between the north and south banks of the 
river, 


Coal and Coke. 


The trade in coal shows very satisfactory improvement, 
demand being considerably better, especially on forward account, 
and increased prices have been realised. The sales for export have 
become brisker, and the large London gas companies are coming 
into the market for their year’s supplies. They will have to pay 
more than they anticipated. The quotations for steam coal are 
higher than they have hitherto been this year, and still better rates 
are ex Best steam are up to 10s.; seconds to 9s.; and 
smalls to 6s. per ton f.o.b. Fully 10s. f.o.b. must also be given for 
best gas coals, and best coking coal is up to 10s.6d. Furnace coke 
is weaker, too much being put on the market, and German com- 
petition is telling upon our market. None is brought into this 
district now, but German coke is interfering with Durham coke in 
Cumberland and North Lancashire, which are very important 
markets for Durham coke producers. Medium coke can be got at 
17s. per ton delivered at Middlesbrough furnaces, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The Pig Iron Market. 

THERE has been continued weakness in the pig iron 
warrant market. A considerable business took place in Cleveland 
warrants towards the end of last week, and the market finished off 
with a somewhat steadier tone. But this week has brought still 
lower values. Cleveland warrants have been sold at 48s. to 
47s. 7d. cash, and 48s. 5d. to 47s. 9}d. one month. There has 
also been an easier tendency in Cumberland hematite, which has 
been done from 64s. to 63s. 6d. cash. Scotch warrants have been 
nominally 56s. 3d. to 56s., and business has been done in standard 
foundry pig iron at 47s. 11d. per ton. 


Scotch Hematite. 

There is a large and steady demand for Scotch hematite, 
but the price has been adversely affected by the general weaken- 
ing tendency of the pig iron market, and since last report this 
class of iron has fallen 1s, per ton. Merchants now quote 73s. for 
delivery at the West of Scotland steel works. 


Pig Iron Output and Stocks. 


The output of pig iron is well maintained, and makers 
report that they are doing a good business with home. consumers, 
and making fair sales for shipment, There are 46 furnaces making 
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hematite, 38 wane a and 6 basic iron, the total of 90 thus in 
operation in Scotland comparing with 86 at this time last year. 
In the course of last week 280 tons of Scotch warrant iron were 
withdrawn from Messrs. Connal and Co.’s Glasgow stores, but up 
till the time of writing there have been no further withdrawals 
this week. The stores contain 13,781 tons of ordinary Scotch iron, 
and 7150 tons of other makes, and there is a total decrease since 
the beginning of the year amounting to 1807 tons. 


Prices of Scotch Makers’ Iron. 

A number of the makers’ brands of pig iron are now quoted 
somewhat lower, and for new business it has been found expedient 
in some cases towmodify rates toa certain extent. G.M.B., No. 1, 
quoted at Glasgow 58s. 6d.; No. 3, 56s 6d.; Monkland, No. 1, 
59s.; No. 3, 56s, 6d.; Carnbroe, No. 1, 64s. 6d.; No. 3, 60s.; Clyde, 
No. 1, 67s.; No. 3, 62s.; Calder, No. 1, 67s.; No. 3, 62s.; Gart- 
sherrie, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Langloan, No. 1, 70s.; 
No. 3, 65s.; Summerlee, No. 1, 68s. 6d.; No. 3, 63s.; Coltness, 
No. 1, 74s. 6d.; No. 3, 64s.; Glengarnock at Ardrossan, No. 1, 
69s.; No, 3, 63s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 62s.; 
No, 3, 59s. 6d.; Dalmellington at Ayr, No. 1, 63s. 6d.; No. 3, 
58s, 6d.; Shotts at Leith, No. 1, 67s. 6d.; No. 3, 63s. per ton. 


Scotch Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5290 tons, compa with 5245 in the same 
week of last year. There was despatched to Italy 740 tons, 
Canada 438, South America 110, India 175, Australia 200, France 
30, Germany 180, Holland 295, Belgium 100, other countries 287, 
the coastwise shipments being 2735 tons, against 3286 in the corre- 
sponding week of last year. The total shipments for the year to 
date are now 34,056 tons, compared with 45,880 in the same 
period of 1905, showing a decrease of 11,826 tons. These figures 
disclose a somewhat backward condition of the shipping trade in 
pig iron, and the clearances of the next few weeks will, therefore, 

watched with no little interest. 


Arrivals of English Iron. 
The arrivals at Grangemouth in the past week of pig iron 
from the Cleveland district amount to 7996 tons, being 3050 tons 
less than in the corresponding week of last year. 


Finished Iron and Steel. 

The makers of malleable iron report that a fair quantity 
of new work has been fixed since the beginning of the month, and 
the arrival of some orders from Canada has given a good deal of 
satisfaction, especially as the accompanying inquiries give some 
hope of an improving trade with the Dominion. Prices are on 
the basis of £7 2s. 6d. for bars, less the usual 5 per cent. discount. 
In the steel trade there is great activity in ship plates, the ship- 
builders pressing for large and quick deliveries of material. The 
demand for angles has not been quite so strong. Shipping orders 
are said to be a little disappointing, particularly as the United 
States appears to have diverted a proportion of business in steel 
material that had been expected to come here from Canada. Steel 
angles are quoted £7, and-ship plates £7 7s. 6d. per ton, less the 
usual 5 per cent. discount. 


The Labour Market. 

There are several disturbing elements ahead in the labour 
market. The Clyde engineers have by a very large majority 
declared by ballot that they will come out on strike unless the 
employers consent to pay their wages weekly in place of once a 
fortnight, as at present. The masters are greatly opposed to the 
change, because they found that the weekly pays led to the men 
being idle to a greater extent than the fortnightly ones ; and it is 
curious to note that the workmen’s leaders allege that the result 
has been the very opposite, the fortnightly pays, they declare, 
being objectionable both on economic and moral grounds. There 
are to be conferences on the subject, and it is hoped that a strike 
may be averted. The iron moulders are pressing for an advance 
of wages in what they call the outlying districts—the small towns 
outside Glasgow—so that a minimum rate may be established in 
those places of 84d. per hour. 


The Coal Trade. 

The shipments of coal from Scottish ports in the past 
week show a decrease of 11,031 tons, compared with those of the 
preceding week, but they are 1793 tons better than in the corre- 
sponding week of last year. There is still an increase for the year 
to date of 29,954 tons in the aggregate shipments, so that up till 
the present there is no occasion for dissatisfaction with the volume 
of the shipping business. The prices are fairly well maintained, 
except in the case of splint coal, which is 6d. cheaper in conse- 
quence of heavy supplies. Steam coal is quoted at Glasgow 
harbour 8s. 9d. to 9s.; ell, 8s. 6d. to 9s. 3d.; and splint 9s. per 
ton. There is a good business in the home departments of the 
coal trade. = 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Steam Coal Trade. 

THE demand for best steam has been well maintained, and 
prices continue firm. Mid-week it was stated on Change, Cardiff, 
that no coal could be obtained under 14s. 6d., and that for best 
seconds 14s. 3d. was demanded. Efforts, as usual, have been 
constantly made to break down these figures and to obtain supplies 
at lower ones, but not with success, and the consensus of opinion 
is that trade has got into a steady groove, and that coalowners are 
so well sold ahead that ‘‘bearing the market” is a waste of labour 
and ingenuity. Odessa, Colombo, the Italian ports, La Plata, and 
coaling ports are being well booked after this week, and March 
exports, with the more settled weather experienced, are very 
promising. One or two items of news are aids to steadying the 
market. One of these is the settlement of the Risca strike, and 
the other the arrangement with the hauliers. Alexandria has put 
in demands for 40,000 tons. 


Latest Coal Quotations. 

On ’Change, Cardiff, this week, the following were the 
current figures :—Best steam, 14s. 6d. to 14s. 9d.; t seconds, 
l4s. to 14s. 3d.; seconds, 13s. to 13s. 6d.; drys, 13s. to 13s. 3d.; 
best smalls, 9s. to 9s. 6d.; best ordinaries, 8s. 6d. to 8s. 9d.; 
seconds, 7s. 9d. to 8s.; inferiors, from 7s. 6d. Monmouthshire 
semi-bituminous coal: Best large, 13s. 9d. to 14s, 3d.; best 
ordinaries, 12s. 9d. to 13s. 3d.; seconds, 12s. 3d. to 12s. 6d. 
House coal: Best, J6s. to 16s. 6d.; best ordinaries, 13s. 6d. to 
15s.; seconds and other sorts, 10s. 6d. to 1ls.; No. 3 Rhondda, 
14s.; brush, lls. 9d. to 12s.; smali, 10s.; No, 2 Rhondda, 12s. to 
12s. 3d.; through, 10s. to 10s. 6d.; smalls, 7s. 9d. to 8s. 6d. 
Patent fuel, 14s. 6d. to lis. 6d. Coke, furnace, 16s. 6d. to 17s.; 
foundry, 18s. 6d. to 23s. ‘ Coke at present is reported as in fuller 
output than is needed to meet demands, 


The Anthracite Trade at Swansea. 

News concerning the Welsh anthracite coal field, which I 
note under another head, has strengthened the market without 
loading to any material alteration in figures. Prices remain much 
li.e those given last week, best malting qualities commanding 
from 18s. to 19s., but seconds range from 1s. to 16s.; big vein, 
1]. 3d. to 11s. 9d.; red vein, 10s, to 10s, 3d.; cobbles, 15s. to 16s. ; 
nuts, 17s, 6d. to 18s.; peas, 11s.; rubbly culm, 5s.; duff, 3s. 6d. to 
1s, Steam coal is quoted at 13s. to 14s.; secondsat 10s. 6d. to 11s. ; 
ounker, 9s. 9d. to 10s. 3d.; small, 6s. to 7s. No. 3 Rhondda, 
13s. 9d. to 14s.; small, 9s. to 10s.; patent fuel, lls. 9d. to 12s, 
Jast week there was satisfactory activity at Swansea port, over 





61,000 tons coal being despatched, and 13,125 tons patent fuel. 
France took fuily half the coal exports. 


Rumoured Purchase of a Welsh Coalfield by Germans. 
Upon a very small basis of fact, there has been built up 
lately an important rumour, which has been much discussed amongst 
anthracite coalowners. This is to the effect that an anthracite 
coalfield in Carmarthenshire is being negotiated for by a Stettin 
firm, and that the price named is £100, One authority adds 
that the firm contracts annually for a supply of 120,000 tons Welsh 
coal, and this year secured already 70,000 tons; so that it is 
inferred there are valid reasons for becoming more directly inter- 
ested in Welsh coal property. I hear that one or two coal 
properties in Carmarthenshire are in the market, and it is quite 
possible that the step taken in the neighbourhood of Neath may 
be imitated, but no positive proof of this having been done is to 
hand. In the course of time the fine anthracite areas of Wales, 
extending from Swansea to St. Brides Bay, Pembrokeshire, will be 
developed, but whether by British or foreign speculators remains 
to be seen. On ‘Change, Swansea, this week the statement of 
£100,000 being named as the capital was regarded as throwing 
doubt on the rumours from the smallness of the sum. The outside 
world at present, London capitalists as well as foreign, are 
impressed by the satisfactory reports of large colliery returns, 


The Hauliers Difficulty. 
This is in a fair way of settlement, and promises to be 
acceptable to the men. 


The Risca Strike. 

A settlement has now been concluded, subject to con- 
firmation by the Federation at their next meeting. The through 
coal clause, which has been a barrier, is now, I learn, satisfactorily 
adjusted. The strike has been a long and an expensive one to all 
parties, and the public satisfaction will be hearty that it is ended. 


The Iron, Steel and Tin-plate Trades. 

The improvement in the iron and steel trades continues, 
and is not confined to one district, but judging from the meeting a 
few days agoat Birmingham, itis shared by the Midlands. Cyfarthfa, 
which has had periods of quietness, was more active last week, and 
three furnaces were maintained with vigour. Tin bars and an im- 
portant order for the Great. Western have been amongst the 
results. Rails for foreign destinations and the Colonies are being 
worked off at leading works, and among the bookings which will 
keep up an active condition I note rails for the India State Rail- 
way, sleepers for West Africa, and important contracts for 
Egyptian and Soudan railways. Most of the large works are well 
placed for iron ore, and a tranquil labour market gives assurance 
of brisk times. Great quantities of scrap steel are being 
sent in, and Newport this week received 500 tons steel billets from 
Liverpool. Ironmasters are discussing the favourable reports of 
the Talbot steel process, which continues to give satisfaction, and 
may be expected to lead in Wales, and also in Durham, to 
further development. On ‘Change, Swansea, this week ‘it was 
reported that there had beena slight recovery in hematite pig iron. 
Block tin has fallen to the extent of £3 perton. The following 
are the last quotations, viz.:—Bessemer mixed numbers, 63s. 9d.; 
Middlesbrough, 47s. 6d.; Scotch, 56s.; Siemens steel bars, 
£5 2s. 6d.; Bessemer, £5 2s. 6d.; block tin, £165 ; lead, £16 10s.; 
copper, £79 17s. 6d.; silver, 293 per oz.; spelter, £24 15s, 


Tin-plate Trade. 

A fair amount of business continues. Last week 72,611 
boxes were sent out and 63,049 boxes were shipped. Stocks now 
amount to 182,384 boxes. Market reported as somewhat dull, but 
inquiries of a business-like character are coming in. Prices are 
believed to have touched the bottom: Ordinaries I.C. 20 are 
quoted at 12s. 74d. to 12s, 9d.; wasters at 12s., and Siemens primes 
at 12s. 104d. to 13s.; wasters up to 12s. 3d. ‘These figures show a 
wish on the part of the makers to meet buyers’ needs. C.A. roof- 
ing sheets are £9 2s. 6d. per ton; big sheets for galvanising, 
£9 17s. 6d.; finished black plates, £9 15s. 


Great Liner at Barry Dock. 
The Leyland liner, Liverpool, came to Barry Dock for coa 
this week. She is one of the finest that has yet entered the dock, 
having a tonnage capacity of 13,000 tons, 


Swansea on the Main Line. 
The short loop was opened on Monday for goods traffic. 
This practically places Swansea on the main line. 


New Industries for Wales. 

Ample areas on seaboard at Cardiff, great water facilities 
at Newport, and the attractions of first-rate dock extensions at 
Swansea, with a fine open scope at the Barrows, are being com- 
mented upon, as I noticed last week in connection with Newport, 
as all offering inducements for new industries to select Wales as 
new ground. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Satisfactory Trade in Rheinland-Westphalia. 

THERE is hardly any change noticeable in the general 
condition of the iron and steel industry in Rheinland- Westphalia, 
demand and inquiry for iron and iron goods remaining just as 
brisk as before, and home consumption is’ so strong that in a 
number of instances foreign orders had to be refused. The pro- 
duction of pig iron will, however, be increased before long, as 
some new blast furnace works are to be erected. In the semi- 
finished steel department very lively employment can be reported, 
and the demand for sectional iron and for hoops has been exceed- 
ingly active. . Owing to a steady increase in the home demand for 
girders, the export duty for the second quarter of present year is 
to be reduced. Inland quotations for bars continue to rise. 
Hoops, too, are realising better prices; for home orders M. 132-50 
to M. 135 p.t. is quoted, while for foreign consumption M. 124 to 
M. 125 p.t. is generally paid. . Large contracts in plates have been 
given out by the shipbuilding firms, and the railway and construc- 
tion shops are likewise now buying freely. There has been a 
slight abatement in demand noticeable for sheets, in consequence 
of the raised quotations, but the general trade is still pretty 
healthy, and likely to improve later on. The iron foundries are 
strongly engaged, and have raised the price for merchant and 
machine castings M. 10 p.t. From the Siegerland fair accounts 
are given with regard to the iron and steel trade, raw and finished 
iron and steel meeting with good request. Here and there a rise 
in quotations could be noticed. The hoop mills are’so well 
engaged that consumers have to wait for weeks until they can get 
their orders executed. Taking it all through, there is much 
strength shown in the different departments, and activity is sure 
to increase later on in spring and early summer. 


Sales of the Steel Convention. 
In January of present.year deliveries of the Steel Con 
vention were about the same as in December last year, 459,833 t. 
having been delivered, against 477,436 t. in December, and 
376,964 t. in January of 1904, 
The Saar and Mosel District. 
Both iron and steel are selling freely and at extremely 


firm prices. Output in iron ore, though it has been much 
increased, is not sufficient to cover demand, especially manganese 





ore is exceedingly scarce, and has to be purchased from abroad 
In the malleable iron department an uncommonly strong business 
is done, and nine to ten weeks are generally asked for deliye 
Prices on the tin-plate market have risen, M. 135 p.t. being quoted 
for sheets, and M. 128 to M. 130 p.t. for heavy plates, but in spite of 
these exceptionally high prices, demand is as brisk as ever, 


Improving Quotations in Silesia. 

Demand and consumption on the Silesian iron market 
were so strong last week that a slight advance in prices has 
taken place for some articles. No large sales have been effected 
during the week, but all the mills and forges are very wel} 
occupied, and the manufacturing departments are specially ‘active 
and well provided with orders, so the pleasant healthy employ. 
ment will be maintained for some time to come, 


Union of Steam Engine Builders in Germany. 

The plan of joining all the shops that are engaged in the 
construction of steam engines had already previously been talked 
about, and now a Union has been formed in which all the |x iding 
shops of Germany join. The Union, whose chief object is the 
regulation of prices, and of employment, commenced operations on 
the Ist inst. 


Coal and Coke. 

The increasing employment in the ironand allied industries 
has caused the toneof the coal market in Silesia, as well as in’ Rhein. 
land- Westphalia, to remain strong. Gas coal and house fuel are 
also well inquired for, the latter being, on the whole, rather less 
animated than usually at this time of year, but, nevertheless, 
showing much firmness. Existing orders secure regular employ. 
ment for the pits even during summer, especially in Silesia, " 


Austro-Hungarian Iron Trade. 

For pig iron, as well as for the various articles of finished 
iron, a satisfactory demand comes in on the Austro-Hungarian 
iron market. List rates areas follows :—Witkowitz forge pig, 
No. 1, 103 to 104 crowns ; the same, No. 3, 101 to 103 crowns; 
grey forge pig, 120 to 130 crowns ; hematite, 130 to 132 crowns; 
spiegeleisen, 140 to 150 crowns p.t. Styrian bars, 210 to 220 
crowns ; tank plates, 250 to 260 crowns ; boiler plates, 290 to 300 
crowns; girders, 222 crowns; all per ton free Vienna. The 
Roumanian Government are reported to have ordered forty-six guns 
at the Scoda Works. Krupp-Essen will also receive orders for 
guns from the same Government, as in previous years. Coal and 
coke, as well as brown coal, are in lively request in Austria- 
Hungary. The falling off in the demand for the sugar mills is not 
felt very keenly, because the cokeries buy small coal very freely, 
the consumption in coke having considerably increased of late. 


Favourable Condition of the French Iron Trade. 

All the shops and foundries are well occupied in France, 
and a rise in the quotations for some sorts of iron is generally 
expected. In coal an animated trade also continues to be done, 
and output goes into immediate consumption. 


Trade in Belgium. 

In several branches of the Belgian iron industry an abate: 
ment in demand, and a consequent weakness in the general 
tendency of prices, has been noticeable lately. The raised quota- 
tions that are being asked for forward orders are due to advances 
in the prices for raw material rather than to an upward movement 
of the general iron trade. For girders, merchant bars, and 
sectional iron a good inquiry continues to come in. The condition 
of the Belgian coal market is firm, though, perhaps, a little less 
animated than previously. Dry coal fetches 13f. p.t., best steam 
coal 13f. p.t., and engine coal 16f. p.t. The consumption in house 
coal is lively and rather stronger than in previous weeks, prices 
ranging between 16f. to 30f. p.t., according to quality. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE understand that Mr. John D. Smelt, M. Inst. C.E., M.I. 
Mech. E., has established himself at Salisbury House, Finsbury- 
cireus, E.C., as a consulting civil and mechanical engineer. 

Ir is announced that Mr. Arthur Pye Smith has been elected 
chairman of the board, and Messrs. Hugh Leader, and T. Percival 
Chubb have been elected directors of the St. Pancras Ironwork 
Company, Limited. 

WE are requested to say that the sole agency for the Hornish 
mechanical boiler cleaner for all parts of the world save the United 
States is held by the Hulburd Engineering Company, Limited, 
150, Leadenhall-street. 

THE Holwell Iron Company, Limited, of Asfordby, near Melton 
Mowbray, Leicestershire, informs us that it has removed its 
London offices from 28, Victoria-street, Westminster, to Queen 
Anne’s-chambers, Broadway, Westminster, 8.W. Mr. H. A. 
Stenning, who has represented it for the past two years, will con- 
tinue to do so at the new address. Its London telegraphic address 
will remain as heretofore, ‘‘ Noritsac, London.” 

WE are informed that Messrs. Richard Hornsby and Sons, 
Limited, of Grantham, have just added to their business the 
manufacture of gas engines and suction gas plants, anj have 
secured the old-established business of Messrs, J. E. H. Andrew 
and Co., Limited, of Stockport, makers of the ‘‘ Stockport” gas 
engines and suction plants. We understand that the chairman 
and managing director of Messrs. Andrews have joined the beard 
of Messrs. Hornsby, and that Mr. Bellamy retains the management 
of the Stockport branch works. Grantham remains the head- 
quarters of the enlarged business, 

THE Educational Committee of the City of Bradford Technical 
College have appointed Dr. Pohl to the post of Lecturer in Electgica’ 
Engineering in place of Mr. Bohle, who has recently proceeded to 
South Africa to take up the duties of Professor of Electro-technics 
in the University of Capetown. Dr. Pohl, who holds the degree of 
Dr. Ing. of the Technical High School at Hanover, has been 
engaged for some time past in working out several improvements 
for the Phenix Dynamo Company, Limited, of Bradford, under 
the ‘‘ Phoenix-Pohl” patents. Dr. Pohl will retain his practice as 
consulting engineer, and will take up his new duties in the course 
of the next week. 








Royat InstiruTIon.—A general monthly meeting of the metabers 
of the Royal Institution was held on Monday afternoon, the 5th 
instant, the Duke of Northumberland, K.G., Se in the 
chair. Mr. Frank Green, Mr. A. W. Oke, Mr. N. M. Ogle, Mr. 
H. F. Pooley, Mr. H. Taverner, and Mr. A. B. Thomas wee 
elected members. 

Contracts.—The Gloucester Chamber of Commerce has just 
placed an order with Messrs. Merryweather, of London, fcr 4 
powerful steam fire-boat, arranged for hydraulic propulsion. 
Going ahead, a speed of four to six miles per hour is to he 
obtained. The vessel will be 50ft. long, 11ft. beam, 5ft. dea, 
while the draught aft will be oniy 3ft.. The pumps are to deliver 
1000 gallons of water per minute.—The contract for rolling stock, 
overhead equipment and cables—nine miles--for the Wemyss 
Tramways has been placed with Messrs. Bruce Peebles and Co., 
Limited.—For the new Royal yacht, now in the course ef ccn- 
struction for his Majesty the King by Messrs. A. and J. Inglis, of 
Glasgow, it has been finally decided to fit Yarrow’slatest patented 
water-tube boilers, which are to be built at the Yarrow Works, 
Poplar. The boilers will be of the most modern type, a portion of 
each boiler serving as a feed-heater. 
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LAUNCHES AND TRIAL TRIPS. 





LvsITANIA, passenger steamer ; built by Sir Raylton Dixon and 
(‘o., Limited ; to the order of the Empreza Nacional de Navegacao 
a Vapore ; dimensions, 436ft., 51ft. by 28ft. 64in.; to carry first, 
second, and third-class passengers, and 5560 tons deadweight ; 
engines, triple-expansion, 23hin., 39in., and 64in. by 45in., pressure 
180 |).; constructed by North-Eastern Marine_Engineering Com- 
pany ; launch, February 12th. 

VinaintA, steel screw steamer; built by Messrs, Craig, Taylor 
and Co.; to the order of Messrs. Fratelli Consulich ; dimensions, 
g37ft., 41ft. Yin. by 27ft. 9in.: to carry passengers and cargo ; 
engines, triple-expansion, 24in., 40in., and 65in. by 45in., pressure 
180 l).; constructed by North-Eastern Marine Engineering Com- 
pany ; trial trip, February 14th. 

rt ASQUEZ, steel screw cargo, passenger, and cattle steamer ; 
built by Sir Raylton Dixon and Co., Limited; to the order of 
Messrs. Lamport and Holt ; dimensions, 481ft., 59ft. by 40ft. 8in.; 
to carry 11.100 tons deadweight ; engines, triple-expansion, 27in., 
46in., and 77in. by 60in., pressure 2001b.; constructed by Richard- 
sons, Westgarth and Co.; the trials passed off satisfactorily ; trial 
trip, February 20th. 

HAtreRLRY, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of Messrs. J. and C. Harrison, Limited ; 
dimensions, 371ft. 6in., 50ft. by 28ft. 44in.; engines, triple-expan- 
sion, 2 :n., {2in., 70in. by 45in., pressure 180 lb.; constructed by 
builders ; @ mean speed of 114 knots was recorded ; trial trip, 
February 21st. 

MeErsEY, passenger and cattle steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Lancashire 
and Yorkshire Railway Co, ; dimensions, 255ft. by 36ft. beam ; 
engines, triple-expansion ; constructed by the builders, the engines 
are designed to- give the boat a speed of 14 knots ; launch, Febru- 











ary 23rd. 

AMAYON, twin-serew mail steamer; built by Harland and 
Wolff, Limited ; to the order of the Royal Mail Steam Packet 
Company; dimensions, 527ft. 6in., 60ft. by 10,000 tons gross 
register; to carry first, second, and third-class passengers ; engines, 
balanced quadruple-expansion ; constructed by Harland and 
Wolff ; launch, February 24th. 

Don ARTURO, steel screw steamer; built by Craig, Taylor and 
Co., Limited; to the order of Buenos Ayres and Pacific Railway 
Company, Limited ; dimensions, 360ft., 50ft. lin. by 25ft. 10in.; 
engines, triple-expansion, 25in., 4lin., 67in. by 45in., pressure 
180lb.; constructed by Blair and Co., Limited ; launch, Febru- 
ary 24th. 

FoxLey, finely moulded steamer; built by Northumberland 
Shipbuilding Company, Limited ; to the order of Messrs. Houlder, 
Middleton and Co.; dimensions, 372ft., 48ft. by 30ft. 10in.; to 
carry 7150 tons deadweight ; engines, triple-expansion, 244in., 
40in., and 68in. by 48in.; constructed by the North-Eastern Marine 
Engineering Company ; launch, February 24th. 

GLapys, steam trawler; built by Earle’s Shipbuilding and Engi- 
neering Company ; to the order of .Messrs. Moodys and Kelly, 
Fleetwood ; dimensions, 130ft., 22ft. 3in. by 12ft. 10in.; engines, 
triple-expansion, 12fin., 22in., 36in. by 24in., pressure 180 1b.; 
launch, February 26th. 

GUTRUNE, steel screw passenger and cargo steamer; built by 
Irvine’s Shipbuilding and Dry Docks Company ; to the order of the 
Dampfschiffs Rhederei Union Aktiengesellschaft, Hamburg ; dimen- 
332ft., 45ft. by 24ft.; engines, triple-expansion, 234in., 38in., 
and 64in. by 42in., pressure 1801b.; constructed by Richardsons, 
Westgarth and Co., Fimited ; launch, February 26th. 

GRAPHIC, twin-screw steamer; built by Harland and Weiff, 
Limited ; to the order of the Belfast Steamship Company, 
Limited ; dimensions. 320ft. long by 41ft., and 2000 tons gross ; to 
carry passengers; there are nearly 130 state-rooms; launch, 
February 27th. 

A 600 rons steel dumb hopper barge ; built by Blyth Shipbuild- 
ing Company, Limited ; to the order of North-Eastern Railway 
Company ; engines constructed by Priestman Brothers, Limited, 
and Lobnitz and Co.; launch, February 27th. 

DRUMCAIRNE, steamer ; built by Messrs. Russell and Co. ; to the 
order of the Astral Shipping Company, Limited ; dimensions, 
385ft., 49ft. Yin. by 29ft. ; engines, triple-expansion, 26in., 42in., 
and 70in. by 48in., pressure 1801b. ; constructed by Messrs. David 
Rowan and Co, ; a speed of nearly 12 knots was attained ; trial 
trip, February 28th. 

ENosIs, steamer; built by Swan, Hunter and Wigham Richard- 
son, Limited ; tothe order of Mr. Angele Ambatielos ; dimensions, 
351ft., 49ft. by 25ft. 3in. ; to carry 6000 tons d.w. ; engines, triple- 
expansion, 234in., 39in., and 66in. by 45in., pressure 180 lb. ; con- 
structed by North-Eastern Marine Engineering Company ; trial 
trip, February 28th. 

ISLANDER, twin-screw steamer; built by David and William 
Henderson and Co., to the orderof the Christmas Island Phosphate 
Company, Limited ; dimensions, 230ft. by 34ft. by 18ft.; engines, 
triple-expansion, 14}in., 24}in., and 38in. by 33in., pressure 
180 lb. ; constructed by builders ; a speed of 13 knots was easily 
attained ; trial trip, March Ist. , 

LIAMONE, passenger steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; dimensions, 273ft. by 344ft. beam; 
to carry 50 first-class, 46 second-class, and 40 third-class pas- 
sengers ; engines, four-crank triple-expansion ; a mean speed of 
18 knots was attained ; trial trip, March Ist. 

ALEXANDER KAMBUROFF, screw steamer ; built by Blyth Ship- 
building Company, ‘Limited ; to the order of Northern Steamship 
Company, St. Petersburg ; dimensions, 324ft. by 43ft. 2in.; to 
carry grain and timber; engines, triple-expansion, 23in., 38in., 
and 6lin. by 42in., pressure 180 1b.; constructed by North-Eastern 
Marine Engineering Company ; trial trip, March 2nd. ....., 4'M. 

PortIA, finely mation steam yacht; built by Cammell, Laird 
and Co.; to the order of Mr. H. A. Foster; dimensions, 193ft., 
25ft. 6in. by 15ft. 3in.; engines, vertical triple-expansion, 14in., 
23in., and 38in. by 24in., pressure 1751b.; constructed by builders ; 
launch, March 3rd. 

TRADER, steel screw steamer; built by R. Craggs and Sons, 
Limited ; to the order of the London Traders’ Shipping Company ; 
engines, triple-expansion, 25in., 42in., 68in. by 45in., pressuré 
180 1b.; constructed by North-Eastern Marine Engineering Com- 
pony 3 an average speed of 11? knots was maintained in ballast 
rim. 
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Socrety or British GAs INpuUsTRIES.—The gas industry in 
Great Britain alone consists of 1250 gas companies and local 
authorities, and supplies 4,400,000 consumers with gas. The London 
companies, that is to say, city and suburban undertakings within 
the ten-mile radius, included in the foregoing, have 945,000 con- 
sumers at present. The industry is divided into two parts—one 
consisting of gas engineers, who have their own institution, and 
who consider it inadvisable that commercial men should be included 
i it, as they are not actual makers of gas. The other part con- 
sists of over 200 firms who manufacture the plant and appliances 
whereby the gas is made and distribyted, and who may be termed 
the commercial part of the industry. These firms have no institu- 
tion of their own, and the Society of British Gas Industries has 
been formed to fill the void. The firms manufacture in the largest 
towns of the Midlands, Lancashire, and the North, and employ 
many thousands of hands. Many of these firms have offices and 
showrooms in the City of London, and some manufacture in the 
London district. As the iron, steel, coal, chemical, and other 
trades are so closely in touch with the gas industry, it will be at 
once apparent that many highly important subjects will be within 
the scope of the Society to discuss, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of | 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within tio 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


2061. February 2nd, 1905.—IMPROVEMENTS IN CHAIN GRATE 
STokERS, Babcock aud Wilcox, Limited, Richard A. McLaren, 
Harold W. Kolle, and Alfred E:; Parker, all of Oriel House, 
30, Farringdon-street, London. i 

This invention comprises improvements having for object the 
formation of one or more air seals to prevent undue air passing 
into the furnace at times of light load. There are five figures. 

Fig. 1 is a sectional side elevation. The chain grate stoker is con- 

structed with the usual connected links, forming a series of chains 

carried round end drums B on a carriage framing C, supported on 
running wheels and rails, on which the stoker can be run in and 
out from the furnace chamber of a steam generator. The space 
under the chain grate is closed off from the furnace by a series of 
air seals, each made in the form of a butterfly damper U, whose 
ends rest upon castings V fixed beneath the rollers a supporting 





























the grate bar links. These castings V are bolted to the side arms 
of the stoker frame C, and are each constructed in the form of a 
trough with flanges +, against which the dampers U bear, the 
trough formation providing a receptacle for fine ash and forming 
air seals between them and the rollers. The butterfly dampers U 
are carried by rocking spindles » extending through the side arms 
of the ffame C and entering into sockets in the dampers, the outer 
ends of these spindles being fitted with levers U1. These levers 
are connected to one long rod-U? brought to the front of the 
stoker, so that the dampers U can be actuated simultaneously or 
separately according to the particular work for which the stoker 





may be installed. By shutting off the rear portion of the grate in 
times of light load the whole or greater portion of the coal can be 
burned immediately underneath the fire-brick arch of the furnace, 
thus keeping it in a state of maximum heat.—February 7th, 1906. 


PUMPS. 


9840. May 10th, 1905.—IMPROVEMENTS IN CENTRIFUG 
or TURBINE Pumps, FANS, AND THE LIKE, Tangyes 
and Albert H. Yeandle, Cornwall Works, Smethwick. 

This invention relates to turbine pumps of the kind in which 
two or more similar sections are threaded or arranged in series on 
the driven shaft of the pump, the casings of the several sections 

being bolted together end toend. There are six figures. Fig. 4 

is a vertical section of a multiple turbine pump; @ is the rotating 

wheel and / the stationary disc fixed to the inner side of the back 
half of the casing ¢ by screw pins passed through equidistant holes 
in the fixed disc ) and taking intoscrewed holes. In a multi-stage 
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pump the casing is built up of similar annular or ring-like sections 
cl cl and end parts ¢ ¢, the sections or parts, both of the single- 
wheel pump and rulti-stage pump, being screwed together by 
screw bolts passed through the flanges or rims of the sections or 
parts of the casing. Each fixed dise } has on it ribs }! cast in one 


in such a position as to overhang the periphery of the rotating 
wheel a, and extending in a spiral-like form over the periphery of 
the fixed disc, alternate ribs of the disc terminating in the bearing 
l® of the disc, the.intermediate ribs’)! terminating somewhat short 
of the bearing. ; The ribs J! serve to separate the fixed disc or dises 
» from the parts or sections of the casing, the spaces between the 
ribs and the casing forming the passages for the flow of the liquid 
from one rotating wheel to the next rotating wheel. The ribs )! 
are so formed that shock and whirling in the liquid discharged 
from the pump are greatly diminished.—February 7th, 1906. 


INTERNAL COMBUSTION ENGINES. 


6661. March 29th, 1905.—-IMPROVEMENTS IN STARTING GEAR FOR 
ExpLoston ENGInes, Jan C. L. Smit and Leonardus J. Smit, 
both of Kinderdyk Nos. 162 and 163, Niew Lekkerland, Holland, 

In small explosion motors used for automobiles, motor vehicles, 
and the like, the starting is accomplished by means of a hand 
crank applied to the motor shaft and operated so as to rotate the 
shaft by hand. There are three figures. Fig. 1 is a view partly 
in side elevation and partly in section. The end portion of the 
motor shaft 1 is mounted in a bearing 2, and its outer end has 
fixed upon it a dise 3 provided with ratchet teeth and claws. The 
starting shaft 4 is mounted in plummer blocks 5 and 6, and the 
end adjacent to the dise 3 of the shaft 1 is provided with a similar 
dise 7, the two dises 3 and 7 forming a claw clutch which esta- 
blishes a driving connection between the motor shaft 1 and the 
starting shaft 4in one direction of rotation only. The starting 
shaft 4 can be moved along in its plummer blocks 5 and 6 to such 
an extent that the claws of the clutch 3-7 are free from each 
other—’.e¢., until the clutch is out of engagement. The shaft 4 is 





provided with a hand crank 8 rigidly fixed to it by means of 


which the motor is set in motion. The arrangement for drawing 
back the starting shaft and handle is shown between the two 
plummer blocks 5 and 6. The part 9 of the starting shaft is pro- 
vided with a fast screw thread, and a small ratchet wheel 10 is 
arranged to work upon this screw, but is prevented frcm moving 
axially by a plummer block 11. The periphery of the small 
ratchet wheel 10 is provided with ratchet teeth, into which catch 
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two or more pawls 12 rotatably mounted in the plummer block 11. 
When starting the motor, the motor shaft 1 and the starting shaft 
4 are coupled to each other, the pawls sliding over the teeth of the 
ratchet wheel 10, which rotates with the shaft 4 in the same 
direction. Ifa back explosion occurs whereby the motor’ shaft 1 
is suddenly rotated in the opposite direction, the clutch 3-7 will be 
immediately released, and the hand crank 8 will not rotate back- 
wards. —February 7th, 1906. 


14,323. July 11th, 1905.—ELecrricaL IGNITING DEVICE FOR 
EXPLOSiON ENGINES, Samuel Bullock, 1679, Taylor-place, 
Williamsport, Pennsylcania, U.S.A., and Arthur R. Bullock, 
1336, St. Clair-street, Cleceland, Ohio, U.S.A. 

The object of this improvement is to provide an igniting device 
in which the electrodes are normally held in contact, but in which, 
when the circuit is completed and the armature is approaching its 
pole, there is created a secondary energy, which separates the 
electrodes most rapidly, even though the condition of the batteries 
inay be depleted, very intense sparks being obtained, thus making 
sure of the ignition of the charges. There are seven figures. 
Fig. 2 is a longitudinal central section. The contrivance comprises 
the core or plug A, a winding B, a fixed electrode C, a movable 
electrode D, an armature E, and a shell F. The inner terminal 
of the plug is adapted for connection with the combustion chamber 
of an explosion engine, and for this purpose it is screw-threaded 
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ata. The plug also carries the electrodes C D, the former being 
retained in insulated fixed condition with and to the plug at b 4. 
The terminals C d of the wire are connected with the fixed elec- 
trode C and the binding post G. The head part f of the fixed 
electrode makes contact with the arm g of the movable electrode. 
The outer terminal of the electrode is provided with a split collar, 
which carries the resilient blades j in adjustable relation to the 
projecting member of the armature E. A casing or shell F is 
placed over the winding. The non-magnetic sleeve x, extending 
from the core, fixes the collar distant from the shell face and admits 
of reciprocating movement of the armature E, there being a spring 
I placed between and secured to the shell face and the inner face 
of the armature. When the circuit is established through the 
intervention of a timed circuit closer, the core and shell become 
energised and draw the armature toward the face of the shell. In 
the course of the attraction of the armature the head has imparted 
tension to the blade in pushing sideward the oblique termiral. 
Thus, upon release of the terminal, the blades j rebound in direc- 


| tion of the arrow, the contact of the electrodes becomes suddenly 


broken, and a spark is the result. Simultaneously with the 
separation of the electrodes the part m becomes demagnetised, and 
releases the armature, which, under the resilient action of the 
spring I, is forced outwardly.—February 7th, 1906. 


GAS TURBINES. 


3985. February 25th, 1905.—IMPROVEMENTS IN AND RELATING to 
FLUID PRESSURE TURBINES, Hugo Lentz, 10-11, Potsdamerstiass’, 
Berlin.” 

Gas turbines as hitherto constructed are generally provided in 
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front of the aperture through which the impulsion is to be effected, 
with a larger chamber in which the mixture of compressed air and 
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fuel explodes after having been isolated from the turbine. The 
impulsion aperture is closed. The compressed air and the fuel are 
introduced into the chamber then, for the purpose of obviating 
return into the compressor and into the reservoir, the admission 
orifices for these fluids and the impulsion orifice are closed. 
Ignition is then effected. When this has been done, the impulsion 
aperture is freed and the moter medium strikes the turbine. 

ere are four figures. Fig. 1 shows diagrammatically the 
application of the invention to a turbine comprising a single wheel ; 
ais the motor wheel, } is the nozzle, ¢ is the narrowest cross 
section of the conduit, d is the compressor, ¢ is the admission inlet 
for the fuel, and f the ignition device. The invention consists in 
directly connecting the nozzle to the pipe through which the air is 
conducted from the compressor d, and in producing the ignition 
immediately after the narrowest cross section ¢ of the conduit at /. 
It is then immaterial whether the admission of the fuel is effected 
in front of or immediately behind the narrowest cross section of 
the conduit ¢c.—February 7th, 1906. 


GAS PRODUCER. 


5008. March 10th, 1905.—IMPROVEMENTS IN GAs PRODUCERS, 
Harold Bowman and John T. Southworth, Canal Foundry, 
Preston. 

This invention relates to improvements in gas producers, and 
its object is to improve the grate or tuyere so that the supply of 
air is more efficiently distributed among the fuel, and further to 
prevent the fue falling into the air supply pipe. There are seven 
figures. Fig. 1 is a sectional elevation of the lower portion of a gas 
producer to which the improved grate or tuyere is applied; « is 
the lower portion of the gas oakine, and } the air supply pipe. 
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The grate is formed of an inner cone ¢ and an outer cone d, each pro- 
vided with a series of openings or slots ¢, the outer cone being 
sufficiently large to allow a space between it and theinnerone. The 
slots are arranged out of line, so that any fuel or dust which might 
pass through the openings in the outer cone d would come against 
solid metal and fall down between the cones and pass away 
through the openings g clear of the air supply pipe into the bottom 
of the producer. If the openings in the outer cone or shell should 
become choked, the air for combustion can still pass through the 
openings in the inner cone or shell and out through the openings g 
at the bottom of the grate or tuyere into the gas producer.— 
February 7th, 1906. 


RAILWAYS AND TRAMWAYS. 


15,164. July 24th, 1905.—IMPROVEMENTS IN RAILWAY SLEEPERS 
CoMPOSED OF CEMENT CONCRETE IN CONJUNCTION WITH 
Metal, Paul Habay, 64, Boulevard de Strasbourg, Paris.— 
Date undev International Convention 25th July, 1904. 

This invention relates to railway sleepers formed of cement 
concrete in conjunction with iron or steel rods or bars. Hitherto 
it has been proposed to form railway sleepers of the same or similar 
materials to the longitudinal wires or rods employed in the con- 
struction of the sleepers, having a strong hoop coiled helically 
round such wires or rods. The object of this invention is to 
increase the resisting power of railway sleepers of the particular 
description in regard to the vertical strains to which they are 
subjected. The sleepers are composed of a core of concrete 
enclosed in all directions by a frame, the object of which is to 
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Fig.5. 


‘*hoop” this concrete in order to increase its resistance to the 
vertical strain which is produced by the passage of wagons. 
Moreover, the concrete externally covers the frame in order to 
protect it against the action of the-atmosphere. There are nine 
figures. The frame A—Fig. 5—is composed of a series of longi- 
tudinal hoops a! a? a as shown, placed parallel to the seating sole 
of the sleeper. These hoops are enclosed by other hoops named 
counter hoops, 5! ? 03 L4, &c., placed vertically and independent 
of each other, parallel between themselves, and by a third hoop ¢ 
placed perpendicularly to the counter hoo The various hoops 
are bound together by meansof annealed wire. The counter hoops 
bl 62, &c., are so formed as to embrace double bars at one of their 
long sides, and are arranged in pairs, the double bar of each pair 
being alternately uppermost, the object of such arrangement being 
to increase the resistance to the displacement or breaking away of 
the concrete under the vertical pressure. The forming of the 
hoops is very simple. They are bent cold on hard w havi 
the exact shape that will take the concrete in the mould, | 
bound with winding wire at the place in the notch made for that 
purpose in the hard wood.—February 7th, 1906. 


MISCELLANEOUS. 


4074. February 27th, 1905.—IMPROVEMENTS IN THRUST BEaR- 
INGS FOR PROPELLER SHAFTS AND LIKE RoTATING Parts, The 
Hoffman Manufacturing Company, Limited, King’s Head- 
court, Beech-street, London, E.C., and William B. Mair, 
Martin Villa, Baddow-road, Chelmsford. 

Tn this invention the bearing, which is of the ball type, is carried 
on the shaft, and is suspended or attached to some fixed part with 
a yielding connection, whereby it is capable of movement with any 
slight movement of the shaft without taking any of the journal 
load of same, which movement in the case of a propeller shaft or a 
line of shafting may arise from distortion, wear of the journal 
bearings, or in other ways; hence the row or rows of balls it 
carries are not disturbed or moved across their track, but always 
run truly therein. There are two figures. Fig. 1 is a sectional 


rings 2 mounted concentric therewith, so that the one can be 
adjusted towards the other ring in fitting. Between these two 
rings is a third ring 3 having a ball track on each side coinciding 
with the tracks in the two outer rings 2. In these tracks two rows 
of balls 4 are arranged, with or without suitable cages 5, so that 
one row takes the thrust in one direction, as when driving ahead, 
and the other row the thrust in the opposite direction, such as 
astern. The middle ring 3 is centred to the shaft 1 by means of a 
journal bearing 6, which may carry balls or rollers 7 as shown. 

his arrangement holds the centre ring 3 in a true concentricity 
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with the shaft 1 without its taking any journal load. The rings 2 
are carried by flanged rings or collars 13, 13, which pad be whole, 
if they can be so placed on the shaft, er be each in halves. Such 
rings 13 are bolted to each other through the journal ring 6 by 
bolts 14, the facing-up of these parts where they abut enabling the 
proper distance between the rings 2, 2 tobe obtained. A collar 15, 
either formed on the shaft 1 or bolted thereto, is employed to seat 
in one of the rings 13 to form the necessary abutment. The centre 
ring 3 is bolted or held in a housing 8, which may have two pivots 
9, one on each side, upon which it can swivel, and so allow it and 
the centre ring to remmain in alignment with the shaft. To these 
pivots 9 links 10 may be attached, each suitably pivoted at 11 in 
turn to either end of a suitably held rocking lever 12, or other 
arrangements for holding the pivots of the housing may be 
employed. The lever 12 may rock on trunnions 20 or the like 
pivots, which have their bearing in a suitable bracket 21 bolted to 
the shaft tunnel 19 or like fixed part.—February 7th, 1906. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 


811,626. Stream Borer Furnace, B. E. Eldred, Bronxville, N.Y., 
assignor to Combustion Utilities Company, New York, N.Y., a 
corporation of New York.—Filed November 18th, 1904. 

This invention consists in producing flame by the aid of forced 











draught, and then beating down the flame from the bottom of the 
boiler until combustion is complete. The drawing illustrates the 
invention very clearly. There are seventeen claims. 


811,785. Stream Borer, P. Meurisse, Lille, France.—Filed July 
18th, 1905. 
This invention is fully described by the last of the four claims:— 
A steam boiler, comprising an upper transverse tubular body a, 
having two flat portions ) and c¢, forming tube plates, slightly 
inclined to the horizontal, into which are expanded fire tubes d in 
combination with a vertical header e communicating with the said 
tubular body ; a header f, substantially horizontal, communicating 
with the said tubular body; a nest of water tubes g traversing the 





—_ A SITS BB 
| BRIA ini MHI 
| 





two headers, and having their ends at the side of the vertical 
header slightly narrowed and perforated on the bottom side, while 
the ends at the side of the other header are perforated throughout 
their circumference ; tubes h, for the circulation of water, discharg- 
ing at one end into the vertical header; a transverse collector 7, 
into which the other ends of the water tubes A discharge; and a 


811,786. Toot Hoxprer, F. P. Miller, Bloomfield, N.J.— 7%, d 
w March 15th, 1904. 
.. The drawing is self-explanatory. There are two short claims, 





811,802. Bucket FoR IMPULSE WATER WHEELS, W. S. Sinith, 
Berkeley, Cal.—Filed October 27th, 1903. 
This invention consists in doubling the main buckets by putting 


another inside of each with a space between as shown. The object 
in view is to increase efficiency by intensifying the reaction of the 
recoil jet. There are eight claims. . 


811,878. STEAM TURBINE, W. £. Shepard, Paris, France.— Filed 
July 12th, 1904. 

There are no fewer than thirty-nine long claims to this specifica- 
tion. The thirty-sixth gives an adequate idea of the nature of the 
invention. In an elastic-fluid turbine, the combination of a rotat- 
ing member having concentric circular rows of enclosed passages 
re-entrant obliquely to the plane of rotation of the rotating 
member, each passage being adapted to guide the elastic fluid 
radially outward from the axis of rotation, and successively 





forward and backward with respect to the direction of rotation of 
said member, and a stationary member having concentric circular 
rows of ports, each port serving to guide the elastic fluid from the 
exhaust end of one of the passages first named in one circular row 
to the admission end of one of the passages in the next row on the 
rotating member, the admission ends being nearer the axis of rota- 
tion than the exhaust ends, and the two ends of any passage being 
about radially in line with each other. 


811,986. Marine Turing, J. Wilkinson, Birmingham, Ala, 
assignor to Wilkinson Turbine Company, a corporation of 
Alabama.—Filed September 1st, 1904. 

There are twelve claims to this specification, of which we give the 

third. The rest are all for details. In a set of marine turbines, a 


























high-pressure turbine having working passages for driving a shaft 
at full and cruising speeds, a turbine connected up in series there- 
with, a separate shaft for said latter turbine, and an independent 
reversing turbine connected to said latter shaft. Thisis one of tive 
— for improvements in steam turbines taken cut by Mr. 
ilkinson. 








INSTITUTION OF CIVIL ENGINEERS: GLASCOW ASESCCIATICN OF 
STUDENTS.—At a meeting of this body held ¢n the 19thinst. in the 
Institution Rooms, Bath-street—Mr. Donald A. Mathescn, M. Inst. 
C.E., in the chair—Mr. F. Sykes read a yaper on ‘“ Electric 
Signalling.” After giving a general description of the main 
features of electric signalling, and its advantages over mechanical 
signalling, the author proceeded to descrite the different systems 
of electric signalling now in use, including the Siemens, Crewe, 





group of vertical tubes j forming a water wall, and connecting the 





elevation. Around the shaft ] are located two grooved ball track 


transverse collector ¢ with the horizontal header f, 


Taylor, and Sykes systems, An interesting discussion followed, 
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THE ROYAL COLLEGE OF SCIENCE. 





A DepaARTMENTAL Committee to consider the develop- 
ment of the Royal College of Science were appointed in 
April, 1904, and presented a preliminary report a year ago, 
and « final report a few weeks since. The first report merely 
stated that the committee could not proceed to develop 
useful recommendations until they had certain assurances 
from the Government, from the Guilds of the City of London, 
from the London County Council, and from the University 
of London. These assurances, which were received after 
the presentation of this first report, had reference to the 
continuance of support, and the payment of certain sums 
of money already voted, and to willingness to co-operate 
in the common organisation and management of certain 
schools now working independently of each other; also as 
regards the occupation of certain buildings in South 
Kensington now approaching completion. Thus, to a 
large extent, the new scheme, which we are informed is 
likely to be realised almost immediately, is no more than 
the centralisation into one efficient working body of several 
already existing but scattered institutions. These different 
schools have practically one and the same general ultimate 
aim in their work. They may differ somewhat in their 
methods and in the amount of preparatory training they find 
themselves obliged to give to their students, but the evil 
to be overcome is that there is necessarily great overlap- 
ping in their work, and thus a lamentable waste of means 
and a corresponding low standard of efficiency in the 
attainment of the main object. In so far as the new 
organisation will eliminate this waste, and will devote the 
saving thus effected to raising the standard of attainment, 
all rational friends of technical education must rejoice in 
the accomplishment of this object. The only regret can 
be that it was not accomplished ten or fifteen years ago. 
If this had been done, London would now occupy an 
entirely difierent position from that it actually does in the 
Empire in respect of leading and guiding the education 
needed for the maintenance and progress of our industries. 
The four schools mainly affected are the Royal College of 
Science, the City and Guilds of London Central College, 
and the engineering schools of University College, Gower- 
street, and of King’s College. Several others are 
interested in a minor degree in so far as certain of their 
teachers and classes have been “recognised” by the Uni- 
yersity of London. 

The first part of the report gives asketch of the history 
of technical education in this country,articularly in con- 
nection with what is now called the Royal College of 
Science and with the South Kensington Department of 
Science and Art. There is no doubt that this erratic 


history has involved frightful waste of funds, and that the | 
useful results achieved have been lamentably out of pro- | 


portion to the labour and money spent. This has been 


due mainly to two causes, namely, the conservative and | 
slow-moving character of the British people—an excellent | 


and useful characteristic—combined with their habit of 


of the industries they guide, and it is certain that the 
majority of these men hold that the kind of technical 
education mostly supplied in England during the last 
quarter-century has been, not useless, but in many ways 
wrong and ineffective in producing the hoped-for results. 
It is, therefore, gratifying to know that in the new South 
Kensington organisation it is desired to make both the 
governing council and the teaching staff really represen- 
tative of the opinions and needs of the working world of 
English industry. 

The report under notice gives a somewhat lengthy 
account of what is now done in other countries for the 
technical training of their youth. Germany, Switzerland, 
the United States, Canada, France, and Belgium are 
successively examined. In Germany students of the 
higher technology stop at college from the age of nineteen 
to twenty-four, after a nine years’ course of secondary 
education, and it is said that the Germans believe that, 
merely as a financial speculation, the vast expenditure 
incurred in their Technical High Schools has been repaid 
over and over again, the benefit going not only to the few 
but also to the wage-earning masses “by preventing the 
decay of existing industries,” “by creating new indus- 
tries,” and “by increasing the demand for skilled labour.” 
It should not be overlooked, however, that there is now 
proceeding in Germany a serious and determined revolt 
against the burden of the excessive demands of this edu- 
cational system made upon the brain health and vigour, 
and upon the time, of the rising generation, as is evidenced, 
for example, by the most recent popular novel, Hermann 
Hesse’s “ Unterm Rad,” the unfortunate young hero of 
which is slowly reduced to imbecilic fatuity by his 
brilliant scholastic career. The Commissioners recognise 
that foreign experience has many characteristics that it 
is not desirable to introduce into this country. The most 
important feature to be seen in America and Germany in 
which we may well follow their example is the much 
more intimate relationship maintained there than here 
between these schools and the outside manufacturing 
world. It seems certain that in America, at any rate, a 
disproportionate amount of money. has been spent upon 
extravagant material equipment, and that too small a 
part of the available funds has been utilised in obtaining 
the services, as teachers, of men thoroughly experienced 
in the life of the modern workshop and office, as well as 
familiar with recent science. 

The members of the Commission think that what is 
most needed in England is not so much further means of 
lower scientific and technical training for large numbers 
of students—this being already supplied in at least suffi- 
cient quantity, if not really of the right quality—as one 
| central institution equipped with the best teachers and 
the best teaching appliances for a small number of 
| selected students, who will be trained to the highest pitch 
| of technological skill and knowledge, each in his special 
branch of technics. It is universally admitted now that 
the number of such men really utilisable is quite small, 
and that to invite a large number of students to under- 





trying to solve difficult: problems without any patient, | take such training is to deceive them with false 
intelligent, and systematic study of the nature and condi- | hopes of profitable employment which will be fulfilled in 


tions of these problems, but still more to the fact that the | 


promotion of technical education has been largely left in 
the hands of those who have no practical knowledge of 


manufacturing industry and of its real needs, and who | 
either declined to invite, or else failed to attract, into their | 


councils and co-operation the manufacturers of the country. 
The co-operation of Sir Joseph Whitworth was almost the 
sole instance of such common action during the early 
history of the movement. It has been, and still is, the 
too common habit of educational reformers to declare that 
British manufacturers are profoundly ignorant of what 
they need, this denunciation being always accompanied 
by cries of admiration and acclamation of the extra- 
ordinary scientific foresight and supreme business faculty 
and energy of Germans and Americans. The denunciation 
and admiration are equally the products of foolish ignor- 
ance, and their most remarkable feature is that they come 
from those men whose personal knowledge of manufactur- 
ing and of business is accurately measured by the symbol 0. 
The American business faculty is displayed in the 


destruction of immense quantities of entirely useful plant | 


solely because it is not cut according to the last 
season’s fashion plates—whereto their more reasonable 
men are driven by the madness of inordinate competition 
—and the fostering by protective tariffs of certain indus- 
tries to such unnaturally swollen dimensions as to glut 
the overstocked markets of the world and thus to lead to 
the inevitable and well-deserved rapid depreciation 
of money value of the plant invested in these 
industries. The Germans have spent vast sums of 
capital they could not afford in laying out immense 
new works, physically perfect, but economically rotten, 
Inasmuch as their productive capacity exceeded by 
afew hundred per cent. the receptivity of the markets 
that could be found for their produce. It is true that in 
every country there is a large number of small manufac- 
turers whose monthly struggle to make ends meet is so 
keen and absorbing that the fates never grant them the 
opportunity to take large views either of their own 
interests or of those of their workpeople or of the general 
industry of their country as a whole. But it is question- 
able whether any of those who emerge above the crowd 
as great captains of industry could possibly have done so 
if they had not during some portion of their career gone 
through the mill wherein grinding down the opposition of 
small things absorbs all available attention and energy. 
Britain contains quite certainly a larger proportion than 


only a smal] percentage of cases. This being so, some 
means should be found of restricting the number 
selected which will operate without harshness or unfair- 
ness to any class of applicants, and which will attain 
surely the object of securing those most likely to reap 
|for the country as a whole the benefits which are pro- 
mised. Because of their small number the fees that they 
| will or can pay will defray only a very small fraction of 
| the cost of the education given them, and since, there- 
| fore, a very large amount of public money will be spent 
| on their training, it behoves the State and other public 
| bodies supplying the money to take great care that the 
| public weal receives an adequate return. Supposing that 
the training given results in the practical effects pro- 
| mised, it is evident that the natural tendency will be 
| for the profits accruing from this training to fall to the 
| share of the few individuals who receive this training. 
| Granting that it will result in a great increase of produc- 
| tiveness in our workshops and a corresponding further 
| accumulation of the national wealth, it is quite undeniable 
that, without very effective and ever watchful check, the 
inevitable tendency will be to accentuate still further the 
concentration of this wealth in very few hands, leaving 
the bulk of the community still further below the average 
than now. This average may rise, but if the lower and 
lowest masses do not rise in full proportion to the 
average, then to tax the public for the benefit of a few is 
gross injustice to the general body of the community. 
It is frequently urged that for this very reason research 
work in the technology of industries should be left to 
the manufacturers themselves. Let them provide 
their own laboratories and train their own chemists and 
physicists, as it is they who are to profit by the discoveries 
made. Yetit is difticult to see how, in order to prevent 
any injustice of the kind alluded to, the costs of the tech- 
nological colleges could be made a preferential tax 
upon the profits arising from the skill of the men they send 
out? 

There is another much-needed precaution to be taken. 
Among University students of science there is naturally 
and properly a great enthusiasm in the search for 
physical truth for the sake of pure knowledge, and not for 
that of its practical benefit to mankind. This is the real, 
although unacknowledged—perhaps unconsciously ignored 
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—basis of the demand for research laboratories. Unfor- 
tunately, those most eager for research are the least able 
to pay the costs of it. Therefore they are tempted, and 


does amy other manufacturing country of those leaders of | they are the reverse of staunch in resisting the temptation, 


the highest 
organisation, 


standard of energy, of skill in manufacturing + to assert pertinaciously that original research is essential 
, and of keenness in commercial judgment. | to the maintenance of our industrial prosperity. This is only 


They do not take risks so readily as some others, but that | partially true; the truth being that one-fiftieth of actual 
4 not prove them incompetent; on the contrary, it is | original research does result in indystrial benefit, while 

le cause of the accumulation, and the avoidance of | forty-nine-fiftieths of it do not so result. The search for 
waste, of capital in Britain which has made us the richest | physical and all-other knowledge is a noble end in itself, 


and the most prosperous country of the world. 
not lie in the mouths of University professors to 


It does | well worthy of State support; but the public should not 
tell such | be deluded into paying for it under the deception that it 


men that they do not know and understand the real needs | is going to obtain an imm~diate material return for its 





payment. Moreover, all the true results of research paid 
for by the public, whether they be of value simply as 
pure knowledge or as aids to material profit, should be 
disseminated freely among the whole of the public, poor 
and rich alike, and none of them should remain concealed 
in the note-books of research students. However valuable 
may be pure non-utilitarian knowledge, its possession by 
one in every million of the population to the exclusion of 
the rest in outer darkness is not an object which should 
be pursued in preference to that of securing the ordinary 
prosperity and happiness of the whole million obtainable 
without this knowledge. Moreover, if utilitarian know- 
ledge and skill be of such extreme difficulty that only one 
in a million has brains enough to absorb it, then, 
without effective guarantees for its application only to the 
commonweal, its possession by the few becomes a real 
danger to the people at large. We must not re-establish 
the mystic medicine-man in the midst of our medern 
industrial civilisation. 

Presumably to secure these objects, the Report of the 
Commission recommends a governing body of forty 
members for the new institution. Of these six are to be 
appointed by the Crown, four by the Board of Education, 
five by the University of London, five by the London 
County Council, five by the City and Guilds of London 
Institute, four by the teaching staff, two by the 1851 
Exhibition Commissioners, and one each by the Royal 
£oziety, the Institute of Civil Engineers, the Institute of 
Mechanical Engineers, the Institute of Electrical Engi- 
neers, the Iron and Steel Institute, the Institute of Naval 
Architects, the Society of Chemical Industry, the Fede- 
rated Institute of Mining Engineers, and the Institution 
of Mining and Metallurgy. Detail criticism might be 
made on these proportions, but they have, no doubt, been 
carefully considered; but some remarkable omissions 
from this constitution deserve comment. The first is the 
exclusion of the Royal Institute of British Architects, 
whose work in sanitation and hygiene and the close 
scientific association of whose members with engineers in 
all modern important work makes it most desirable that 
their profession should be represented on this Council. 
The second is the similar non-representation of Agriculture 
and Forestry. For at least fifteen years this was an 
important branch of technological science taken charge 
of by what is now named the Royal College of Science ; 
and it remains true that agriculture and forestry are 
among those of our industries which are most urgently in 
need of aid from the best scientific investigation and 
offer the best chances of profiting from such aid. As 
chemistry seems to be intended to be the strongest section 
of the new college, and as original research in agricultural 
chemistry is quite as likely to be profitable as any other 
branch of this study, it seems a mistake to neglect this 
important interest. Why should not the organisation of 
the Kew Botanical Gardens be brought into close relation 
with the new chemical laboratories at South Kensington ? 
Again, the whole argument for the establishment of the 
new college is the benefit that will accrue from its work 
to trade and commerce. Why, then, have not the great 
Chambers of Commerce of our leading cities any place 
in its governing body? Thescienceofindustrial economy 
is of far greater importance to trade and manufacture 
than are many of the physical sciences, however useful 
these latter may be; and no provision is proposed for its 
systematic study and teaching in the new college. No 
feature of the very interesting evidence laid before the 
sub-committee of the Technical Education Beard of the 
London County Council in 1902 was so remarkable as the 
emphatic declarations of those best qualified to know, 
that knowledge and training in business management, 
orgaitisation, and market economy, were the greatest 
factors in determining national prosperity. 

With these additions we do not doubt that the govern- 
ing body will direct the operations of the new college 
towards the maximum possible gain to the commonweal. 

We understand that negotiations for the amalgamation 
of the new college with the University of London are 
already in progress, and we trust that they may be 
carried through. 








GEOLOGY IN RELATION TO ENGINEERING. 
By Srantey C. Barey, Assoc. M. Inst. C.E. 
No. I. 


A coop knowledge of geology is indispensable both to 
the civil and the mining engineer; the former is concerned 
more particularly with the petrological branch of the sub- 
ject, and the latter with the mineralogical. 

It is advisable for the civil engineer, before deciding 
upon the design of a structure or other scheme, to make 
borings, and dig trial pits at intervals all over the site of 
the proposed work, keeping an accurate list of the thick- 
ness and character of the strata passed through, and the 
amount of water encountered, &c. In this way a fairly 
good geological section of the ground can be prepared; he 
can then decide upon the way in which he will design the 
foundations, &c., and the contractor will be able to arrange 
the method to be adopted in carrying out the work. 

The mining engineer cannot sink a profitable mine until 
he has surveyed the ground, made borings, and «analysed 
the material brought to the surface. To neglect these 
precautions before commencing work is invariably to 
court failure. 

The -architect also should have a good knowledge of 
petrology, in order to be able to specify the most suitable 
stones for the various parts of a building, and to be cap- 
able during its construction of properly inspecting the 
masonry and satisfying himself that the stones have 
been laid on their natural bed, and that the most suitable 
materials have been selected for the facework; for this 
reason the quarry from which the stones are delivered 
should be visited, if possible. It is a common thing for 
engineers and architects to specify that the stonework 
for the various parts of a building, &c., should come from 
certain well-known quarries, and so long as a certificate 
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to that effect is obtained, they are, as a rule, satisfied ; 
but that is not sufficient. The rock in few quarries is of 
the same character throughout; in some beds it may be 
soft and friable, in others hard and durable, and although 
the quarryman may endeavour to select the most suit- 
able stones for the purpose required, it may happen that 
in a large quarry they will be mixed together, and the 
good along with the inferior quality despatched to the 
work. On the other hand, there are some stones which 
are comparatively soft when first cut in the quarry, but 
which on exposure to the atmosphere soon become quite 
hard and durable. 

When examining stones at the quarry, the direction in 
which the rock breaks easily should be noted; parallel 
lines of stratification and of cleavage are always good 
indications where other features are favourable ; the best 
stone, as a rule, will break with direct lines of fracture, 
but it may be conchoidal or otherwise, and still be unob- 
jectionable. The outcrop of the rock should be carefully 
scanned to see what effect long exposure to the atmos- 


54 vx) it 


phere has had upon it; if it contains much iron, it will 
weather badly and disintegrate, rendering it unsuitable 
for building construction. The effect of iron in limestone 
is not so bad as in sandstone; in the former case it 
usually leads to simple discoloration of the stone, and in 
the latter to disintegration as well as discoloration, 
which in itself is objectionable for facework in buildings. 

Next to the question of the durability of the stone is 
that of its being laid on its natural bed when built into 
the structure; this is invariably specified, but is not 
always carried out in practice. Several important build- 
ings have been disfigured through oversight or neglect of 
this precaution. Fig. 1 illustrates at A the effect in 
ashlar work of not laying stones on their natural bed, 
which is that on which the lines of stratification run, and 
can generally be detected in the stone by the striation 
marks; for what occurs on a large scale in the beds of 
the formation will also occur on a small scale in the 
texture of the rock. The stratification of the rock may 


dip at an angle of 60 degrees, or it may be nearly vertical 
in the quarry, but the natural bed will still be in the 
direction A B, shown in Fig. 2. In connection with the 
getting of stones from quarries, black or dark grey 
columnar or subcolumnar basalt from quarries on the 
river Rhine can be obtained in single lengths of from 
50ft. to 60ft., and of approximately hexagonal cross 
section ; it requires no dressing, and can be used in this 
form for columns, or when in short lengths of from lft. 
to 2ft. for building walls, the blocks being laid so that the 
ends of the prisms form the face of the wall. At the Giants’ 
Causeway, in Antrim, and Fingal’s Cave, in the Island of 
Staffa, the blocks cannot be obtained in lengths of much 
more than from 1ft. to 1ft. 6in. Granite can be obtained 
from quarries in large blocks or in tabular slabs down to 
from 4in. to 6in. thick. These slabs are not due to 





planes of stratification, but are caused by splitting through 
pressure, variation of surface temperature, the percolation 
of water through fissures, and the action of frost. 

Most building stones can now be obtained in very large 
masses on account of the improved methods in blasting 
and quarrying, but it is not always economical to use large 
stones, as the cost of cartage and handling them becomes 
expensive. The ancient Romans, Egyptians, and Baby- 
lonians used stones of very large dimensions in their 
building operations, but in those days the method of getting 
the stone, by wedging, was very slow, and slave labour 
cost them very little. 

The terms used by engineers, for geological strata, are 
sometimes very puzzling to geologists, but the use of 
unscientific synonyms is mainly due to the fact that 





engineers have to prepare their plans for working men to 
carry out; they are thus practically obliged to use terms 
which local workmen will understand, but, nevertheless, it 
would be better if they were to educate workmen up 
to more uniform and precise descriptions of the strata by 
indicating the recognised names on their plans. 

The local names for similar strata, especially in mining 
districts, vary in different parts of the country, and they 
convey no meaning to scientific men generally; conse- 
quently plans, sections of the ground, and notes embodying 
local terms are practically useless, except inso far as the 
miners of the particular district to which the informa- 
tion refers are concerned. The following are afew of 
the terms used in mining and quarrying districts for 
various strata, &c., some of which have come to be recog- 
nised in geological nomenclature :— 

Black bass = carbonaceous shale, coal and shaly 
material mixed together. 


Fig. 4 


Blaize and blaes = dark bituminous shales. 

Blue metal = dolorite, or diorite greenstone trap rock 
used for road metalling. 

Blue whinstone = basalt rock. 

Backs = vertical fissures at the back of a bed of 
stone in a quarry, running parallel with the face of the 
quarry. 

Cutters = vertical fissures in a bed of stone running 
from the quarry face into the cliff, and at right angles to 
the “ backs.” 

Creep = settlement in strata. 

Calp = impure argillaceous ironstone. 

Culm = shaly anthracite coal. 

Cat = a clunchy rock. 

Cat’s head = a nodule of hard gritstone in shale. 

Clunch = a coarse, impure clay found in the coal 
measures. Oxford clay is sometimes known as clunch 
clay. 

Country rock = the general formation rock of the 
district. 


Dogger = a sandy oolitic ironstone in the upper lias, 
also applied to rounded stones or boulders. 

Deads = excavated rock stowed away in the mine as 
filling, when not rich enough in ore to pay for extraction. 

Eskars or eskers = Irish for ridges of post-glacial 
gravel running across valleys, over plains, and along hill- 
sides. 

Faikes or fakes = fissile sandy shales or shaly sand- 
stones. 

Grey whinstone = hard quartzose sandstone. 

Gannister = hard grained grit in the coal measures. 

Hard pan = consolidated marly or shaly material. 

Horse = a mass of rock similar to the country rock, 
enclosed in a large lode or vein of ore. 

Killas = coarse argillaceous schist. 

Kames or kaims = Scotch for ridges of post-glacial 
gravel running across valleys. 

Linn and wool = hard and soft shales mixed together 
in the coal measures. 

Mussel bind = shelly beds in the coal measures. 
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Peldon = hard, compact silicious rock. , 

Ragstone = coarse concretionary rock, applied more 
particularly to rock from the greensand formation, such 
as “ Kentish rag;” also to rough limestone shales in the 
Bath oolite. 

Roach or roche = refuse gritty stone, usually applied to 
a layer of gritty stone in the Portland oolite. 

Swallow hole = a cavity in rock through which streams 
disappear underground. 

Saddleback = anticlinal strata of “country ” rock occur- 
ring in a lode or vein. 

Slickensides = the smooth striated surface of a fault or 
fissure. 

Splint coal = a hard laminated variety of coal. 

Till = stiff boulder clay. 

Toadstone or whinsill = intrusive basalt in the car- 
boniferous limestone. 

Trouble = a fault in strata. 

Vough, vug, or vugh = a cavity or hollow in a rock, 
what geologists term a “ geode.” 

Whin or whinstone = trap greenstone or basalt broken 
for road metalling, also applied to any hard stone suitable 
for metalling. 





Warp = a muddy deposit left over low-lying land by 
rivers after floods. 

Warrant earth = the underclay (fireclay) or stratum 
generally lying immediately below the coal seam; it is the 
soil upon which the original vegetation grew. 

When constructing groynes along the sea shore, it jg 
not always usual to make borings in order to ascertain 
the nature of the ground through which the piles wij} 
have to be driven, in the case of timber groynes, or the 
foundation sunk, in those constructed of concrete ; but jn 
most cases it will be found to approximate in its character 
to that shown in Fig. 3. The depth at which the origina] 
strata will be encountered will depend largely on local 
conditions, but the engineer, by carefully surveying the 
ground, noting the angles of the dip, direction of the 
strike of the strata, and by taking a few prickings through 
the ground, will be able to obtain a fairly correct idea ag 
to whether it will be possible to drive piles sufficiently 
deep to withstand the action of the sea. 

During the construction of tunnels it is often a source 
of great anxiety to the engineer and the contractor as to 
what is the nature of the strata that will be encountered, 


and also as to whether much water is likely to be met 
with. 

Such points can generally be decided by making borings 
at intervals along the line of route and plotting a geo- 
logical section. Sometimes the thickness of the formation 
above the centre of the length of the tunnel is so great 
as to make the cost of boring or sinking a shaft prohibitive, 
and a few borings are taken at lesser depths near the 
eatrances at each end of the tunnel, as shown in Fg. 4, from 
which it would appear that the headings will probably 
run through clay. The engineer may frame his estimates 
and the contractor his tender accordingly, but a mass of 
granite or other rock may be encountered in the middle, 
with the result that the contractor may lose considerably 
on his contract, unless he has made due allowance in his 
schedule for such a contingency. 

The sinking of a ventilating shaft at the summit of the 
tunnel, as represented in Fig. 5, will assist the engineer in 
plotting a section of the strata, and so enable him to 
measure the dip and strike, and to foretell fairly accurately 
where certain strata are likely to be encountered when 
driving the heading, but even these calculations may all 
be upset by a fault in the formation. The probable flow 
of the underground streams of water can also be foretold 
from the dip, strike, and character of the formation. When 
much water is met with in tunnels passing through soft 
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strata, it is liable to wash out large quantities of gravel, 
sand, and clay, leaving large cavities behind. 

Tunnelling under river beds is invariably a troublesome 
and risky undertaking for the contractor, even when com- 
pressed air is used, especially if the soffit of the tunnel is 
near the bottom of the river, in which case it is sometimes 
advisable to tip into the river over the route of the 
tunnel a thick layer of ballast and clay, so as to form & 
mound. Borings should always be made in the river bed 
before commencing the work, to determine the character 
of the ground, for upon this information the method of 
procedure in carrying out the work will depend. A river 
may apparently, judging from borings made in the banks, 
be running through a bed of thick clay, and yet the 
bottom may consist of accumulated deposits of gravel, 
sand and mud, to a considerable depth, as illustrated in 
Fig. 6, in which case large quantities of water will be met 
with, necessitating the use of compressed air. In some 
cases these deposits of gravel and sand take the 
form of “ pockets” at intervals in the river bed. 

The inclination or angle at which the strata dips over & 
tunnel will make a considerable difference in the pressure 
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which the tunnel walls will be called upon to sustain. 
For instance, should the strata be nearly horizontal or at 
a slight dip, as shown in Fig. 7, there may be a compara- 
tively small pressure on the tunnel from the strata, but 
considerable from the subterranean water, if it is not 
drawn off by leaving weep holes in the tunnel walls and 
draining it away by a central drain or side channels. On 
the other hand, should the strata be nearly vertical, or dip 
at a high angle, as indicated in Fig. 8, the pressure may 
be considerable owing to the tendency of the strata to 
slide, but less water is likely to be met with than in the 
former case, Cn account of the smaller catchment area; but 





Fig. 9 


should the depth of the strata above the tunnel be great, 
a considerable quantity of water may find its way through 
horizontal fissures. Tunnels driven through hard granite 
or trap rccks are not always free from water, which finds 
its way, often in large quantities, through the fissures, 
dislocation and faults which are numerous in such forma- 
tions. For this reason all tunnels should be driven on a 
gradient, and as the vibration of the traflic tends to shake 
down any loose portions of rock, it is advisable that lining 
of the tunnel should be resorted to in all cases except 
where the rock is of a homogeneous character. 

In some parts of Switzerland, where the railways skirt 
mountain sides, and it is found necessary to protect the 
trains from falling boulders, débris, and avalanches of 
snow, the rock formations, where solid, are cut away in 





he form shown by Fig. 9; the débris, &c., rolling down the 
mountain slope is thus thrown over the precipice clear of 
the railway. In this way the cost of tunnelling is also 
saved. In cases where the ground is of an uncertain 
character it is better to tunnel than to adopt the method 
illustrated, or, if this is considered too expensive, a strong 
timber or iron roof can be constructed over the railway, 
as is done in some parts of America. 

The inclination of the strata on sidelong ground, 
especially in lias formations, is often of great assistance 
to the engineer, by enabling him to cut suitable steps on 
the embankment side of the slope, to take the thrust of 
the bank, and prevent it from slipping. On the cutting 
side of the railway or road, as the case may be, the 
material should be removed so as.to leave a slope having 
the same inclination as the strata, otherwise water will 
get behind the wedge-shaped piece shown at A in Fig. 10, 








and this portion will break away in time. A case has 
occurred in America where the weight of a railway bank, 
which had not been stepped into the ground at the foot, 
and which rested partly on clay overlying an argillaceous 
rock dipping at a steep angle on sidelong ground, caused 
the clay formaticn to slide downwards, carrying a retain- 
ng wall and some houses along with it, completely 
demolishing the latter. i 

[In some portions of America, where the railways are 
run along the foot of terraces formed by the erosion of 
rivers, there is great danger from sudden landslides, the 
result of the percolation of water through the pervious 
portions of the formations, thus reducing the coefficient 
of friction and producing the landslip. 

he agencies at work to effect this may be a 
number of years in operation, 
usually sudden, and _ little warning is given. The 
danger of landslides is one of the most important 
points that the railway engineer has to guard against, and 
when locating the position of a road or railway the 
character of the ground and watersheds should be care- 
fully noted, in order to determine whether the chances 


great 
but the final collapse is 





are likely to be in favour of or against the probability of 
such an event taking place. 

A frequent cause of landslips, especially along cliffs by 
the sea shore, where the formation may be of a sandy or 
loamy character, or where it consists of glacial deposits, 
is the construction of a road or footpath too close to the 
edge of the cliffs. In such cases, unless steps are taken 
to drain away the water which collects in the hollows of 
the road or footpath, it will find its way down through 
fissures—caused by the cracking of the ground in hot 
weather or by disintegration through hard frosts—to the 
sea shore, thereby in time loosening a large, wedge-shaped 
portion of the cliff, as shown in Fig. 11, which eventually 
falls away. The fact of people walking along the edge of 
a cliff, and thus forming a beaten track, is sufficient in 
time to cause such a landslide. 








LITERATURE. 


Jahrbuch der Schiffbautechnischen Gesellschaft. Siebenter 
Band. 4to. pp. 715, with Plates and other Illustrations. 
Berlin. Julius Springer. 1906. 

Tus volume, which appears in its now well-established 
form at a somewhat earlier date than in preceding years, 
contains the record of the proceedings of the Society for 
the year 1905, including the summer meeting in Danzig, 
May 2lst-24th, and the seventh annual meeting on 
November 28rd and 24th at Charlottenburg. The papers, 
although none of them deal directly with ship design and 
constructive details, include numerous accessory subjects 
of the highest importance, so that the contents of the 
volume are unusually varied and interesting. At the 
Danzig meeting the first place was appropriately assigned 
to a paper on the development of the Schichau Works in 
Elbing, Danzig, and Pillau, by Herr Miller, the chief 
engineer of the firm, which we may suppose, in great 
part at least, to have been taken as read, as it covers 
sixty pages, with nineteen full-page illustrations, and two 
plates cf plans, in its recorded form. It is, however, 
extremely interesting reading, dealing as it does with the 
history of the works from their foundation in 1837, 
at Elbing and the subsequent additions at Pillau and 
Danzig, down to the present time; the first steam 
engine of 4 horse-power was turned out in 1840, the 
first marine engine in 1847, the first dredger in 1841, and 
the first naval order, the engines of the paddle-wheel 
corvette Danzig, in 1851, although an earlier mercantile 
order those for the paddle steamer James Watt, built by 
Mitzlaff, was executed in 1848. Locomotive building began 
in 1859; but the work for which the yard became 
specially noted—namely, the building of high-speed 
torpedo boats—dates from 1877, when a 60ft. boat, of 
180 horse-power, of 16 knot speed, for spar torpedoes, 
was supplied to the Russian Government. This was sent 
by rail to St. Petersburg, the sea journey being con- 
sidered as too great arisk. The highest development in 
this class was attained in the four destroyers of 280 tons 
and 6000 horse-power, built for the Chinese Govern- 
ment in 1898, which attained a speed of 35-2 knots. 
These made the passage out unattended, and ran 
from Port Said to Colombo, 3550 nautical miles, 
without calling at Aden. At the taking of the Taku forts 
these boats became spoils of war, France, Russia, Ger- 
many, and Great Britain each taking one. The achieve- 
ments of the firm in building the largest and highest 
classes both of mercantile and war ships are given in 
detail, but cannot be further noticed here. 

During the existence of the firm the output includes 
3650 steam engines of 1,800,000 horse-power, and 
3980 boilers, 780 being for marine use, 280 triple 
expansion land engines, and 1500 locomotives. The 
ships built total 772, including 174 small and 104 
large torpedo boats, 15 large war ships, and 378 
sea-going merchant ships, 16 being of the largest size, 
besides 212 river steamers and 163 dredgers and other 
craft. The original eight workmen of 1837 have grown 
to as many thousands. The founder of the works, 
Ferdinand Schichau, continued in active work until the 
beginning of 1896, when he died, after a short illness, in 
his eighty-second year, since which time the business has 
been carried on and further developed under the original 
name by his son-in-law, C. H. Ziese. 

A paper on “ Libraries for Seamen Afloat,” by Professor 
Thiess, closed the first day’s proceedings. This, though it 
excited considerable interest, is not given in the proceed- 
ings, as it is explained that having formed the subject of a 
previous publication, it was excluded by the rule which 
restricts the published papers to original communications. 

The second day’s proceedings commenced with a paper 
by Professor Lorenz, of the New Technical High School 
in Danzig, on “The Newer Developments of Mechanics 
and their Significance in Shipbuilding.” The history of 
the application of theoretical mechanics to technical 
problems was traced from the more abstract methods of 
the earlier mathematicians to the latest work of the 
author and others mainly on the subject of vibratory 
motions in ships, dwelling more particularly on the result 
of Schlick’s important work in this field. The earliest 
application of dynamic considerations to problems of 
this kind is assigned to the late Sir G. B. Airy 
in 1840, which led to the introduction of the cata- 
ract regulator for observatory clocks. This paper, though 
useful, is decidedly heavy reading, and does not 
seem to have given rise to much discussion. There is a 
long list of references given to the work of different 
observers, but among them we notice one curious slip, 
the date of the first edition of Weisbach’s “ Ingenieur 
Maschinen Mechanik” is given as 1896. Probably 1846 
is meant, as the second edition is dated 1851. 

The Langston mooring anchor was next brought before 
the meeting by Herr Frick, the German representative of 
the inventor. This is a plan of combining an ordinary 
mushroom anchor with a pumping arrangement, so that 
it may work itself down to a secure hold in sandy ground. 
The only point raised in the discussion was as to its 








suitability for use as an ordinary anchor in clay or hard 
and rocky ground, which, however, was not claimed by 
the author, who did not intend it for univeral use. A 
trial made at Danzig showed it to be immovable under 
the towing stress of 500 horse-power exerted for twenty 
minutes. 

The last paper at the Danzig meeting, by Dr. Gold- 
schmidt, of Essen, on *“ Thermite Welding,” dealt in a 
general way with the application of this well-known 
process to the repair of ships’ stern posts and other large 
fractures, and with a particular method that has been 
adopted for bringing up the fractured surfaces to a proper 
temperature before pouring in the cementing iron with- 
out damaging the clean metallic contact. This is donc 
by building up the moulding box around the fracture in 
such a way that it may act as a flue or chimney to an 
outside fire worked with a compressed air blast, which 
dries the sand mould and heats up the metal very rapidly. 
The presence of even a small trace of moisture in the 
mould gives rise to blow holes in the thermite iron, and 
the removal of this moisture requires time. Thus in the 
repair of the stern post of the North German Lloyd 
steamer Friedrick der Grosse, recently effected at Bremer- 
haven, the outer portions of the sand in the moulding 
box were still giving off steam when the thermite iron 
casing had cooled down to the boiling point of water, 
although the mould before the operation had been 
subjected to four hours’ heating, so that the inside 
portions were at a red heat. The only doubtful point 
in the process is the possible formation of internal 
contraction cracks, but these the author does not thmk 
likely to be prejudicial, as in all tests of the results frac- 
ture has invariably taken place outside of the welded 
region. Other applications of the process have been 
made in the repair of broken shafts and other parts of 
marine engines, and for local softening cf hardened 
armour plates for drilling belt holes. For summary 
repairs on board ships of war it was found useful during 
the Russian and Japanese war. 

In the discussion, Herr Wiesinger, the director of the 
Kiel Navy Yard, noticed that the process now differed 
considerably from that originally proposed. Instead of 
merely joining the original surfaces, the methcd of casting 
a permanent fish joint cr casing arcund the fracture had 
been adopted. He menticned two cases where their 
experience at Kiel had not been encouraging, and sug- 
gested that the inventor shculd send trained men to carry 
out the work when desired. This brought out a curious 
statement from the author, in reply, thatit had been found to 
be extremely difficult to get young “ so-called Technikers ” 
who were sufficiently attentive and trustworthy to give 
the close attention necessary for carrying out the details 
properly when away from the works control. The 
process presented no difficulty, as representatives in 
foreign countries, with only a week or two’s training at 
the Essen works, had carried it out in many instances on a 
large scale. Another speaker considered that contracticn 
cracks were inevitable when there was a difference in the 
composition, and more particularly in the carbon of the 
original and the binding metal. In such a case, however, 
the crack would be confined to the former and would not 
extend to the covering metal. The meeting concluded 
with a demonstration of the methcd in the laboratory of 
the meeting-place. 

The seventh ordinary general meeting was held at 
Charlottenburg, with the usual ceremonial attendance of 
the German Emperor, under the presidency of the Grand 
Duke of Oldenburg, on the 28rd and 24th of November, 
1905. The first paper, by Professor W. Kiibler, of Dresden, 
was, as indicated by its title, “The Supposed Dangers 
of Electrical Working” of a somewhat controversial 
character. It was intended mainly to deprecate the 
proposals made for the introduction of governmental 
inspection of electric appliances and fittings in the 
interest of the safety of workers and users, and advo- 
cated a more general teaching of the principles upon 
which safety depends, so that the people might take care 
of themselves. The statistics of accidents in various 
branches of industry as compared with those due to 
electricity given by the author are very curious, and 
seem to show that in those branches which are under 
State inspection, accidents are more numerous and 
severe than in those that are not. The principal point 
of interest in regard to the electric fittings of ships was 
the advocacy of porcelain instead of vulcanite in the 
insulation of fuse boxes and switches, and the general 
use of safety fuses. A large number of experiments on the 
strength and resisting powers of porcelain are illustrated 
by photographs, and the use of ordinary brickwork in the 
construction of switchboards on land is dealt with. These 
views were somewhat questioned in the short discussion 
that followed, but the main point as to the desirability of 
Government inspection provoked no discussion. 

The most important communication made at the 
meeting came next in order. This paper, by Dr. Rudolf 
Wagner, described the arrangements made for the testing 
of screw propellers in a special form of tank by the 
Vulkan Company, of Stettin. This differed from the 
previous arrangements by being continuous, that is, 
instead of being open it was a closed tube of rectangular 
section, and of a flattened ellipse or chain link form in 
plan, in which the current set up by the rotation of the 
model screw placed in the centre of one of the limbs 
passed round the other, and so circulated continuously, 
thus to some extent reproducing the conditions prevailing 
at sea. It was at first intended to use an auxiliary pro- 
peller in the return limb to enable the speed of flow to 
be varied, but this was not actually adopted. Motive 
power was furnished by a 300 horse-power marine engine 
and belt gearing, giving a range between 300 and 1800 
revolutions of the screw per minute. The measurement 
of the turning moment was effected by an Ayrton flat 
spring dynamometer, which was found to be effective up to 
the high speeds employed. The thrust was measured by 
a hydraulic resistance, and the velocity and direction 
of the stream lines set up by the propeller by a Wo!h- 
mann hydrometer mounted on a pillar and radial arm at 
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adjustable distances abaft. To some extent the Pitot 
tube was also used in determining the axial component 
of the velocity. Provision was also made for varying the 
hydraulic head above the propeller by a stand pipe, and in 
the other direction by a connection with the air pump of 
the steam engine. This, however, does not seem to have 
been used. With this apparatus a very large number of 
experiments with thirteen model propellers of different 
forms, the results of which are contained in a paper 
nearly a hundred pages long, and containing an enorm- 
ous amount of valuable material, which, however, cannot 
be further gone into in this place. The knowledge from 
these experiments obtained has been utilised in the 
design of the new screws for the Kaiser Wilhelm IL., 
which have resulted in an inorease in power, developed 
from 41,005 to 42,953 horse-power, and in speed from 22 
to 22:79 knots, the revolutions being 79°3 in the former 
and 79 in the latter case, these figures respresenting the 
average of 26 and 14 passages respectively between 
Cherbourg and New York. The author's general 
conclusion seems to be that, given proper proportions of 
diameter and blade area, the useful work of a propellor 
can only be slightly increased by improvements in the 
sections of the blades and variations in pitch. The com- 
paratively low efficiency realised of 65 to 72 per cent. 
contrasts unfavourably with the 80 to 82 per cent. of good 
turbine wheels, and is due to the unavoidable loss by 
eddies in the issuing stream. What this amounts to is 
shown by the following estimate taken from the Kaiser 
Wilhelm IL., where with 21,000 horse-power for each shaft 
and the high duty of 72 per cent. out of the difference 
5900 horse-power—only about 2000 can be attributed 
to engine requirements, leaving 3900 as the eddy 
loss, or about 14 per cent. of the whole engine 
power. This, the author thinks, might be partially 
recovered by the use of a “counter propeller,” or 
diffuser, with fixed blades placed abaft the screw, 
not in tubular casings, as proposed by Parsons, Thorny- 
croft, and others, but not enclosed so as not to hinder 
the free passage of the current. The experiments have 
shown that the maximum eddy loss does not extend 
beyond two-thirds of the radius of the propeller, so that 
the counter propeller should be from 80 to 90 per cent. 
of its diameter. A further improvement is to be looked 
for by increasing the size of the propeller boss, which in 
its turn would allow the use of thinner and more correctly 
formed blades. 

The discussion cn this paper extended to a considerable 
length, and was generally favourable, but included some 
criticism of details, including the general question as 
to how far the conditions as to velocity of current in the 
tank, &c., reproduced actual conditions. Senator Zeise, 
of Altona, stated that the author’s analytical conclusions 
had led to a form of construction similar to the hyper- 
bolic form arrived at by the speaker from synthetic con- 
siderations. This had not, as stated by the author, been 
used “ here and there,” but had been successfully applied 
to more than a thousand ships of the most diversified 
types. 

The proper form of ship’s propeller also formed the 
subject of a paper by Dr. Lorenz, in which a purely 
analytical treatment is adopted, and an example of its 
application to the serews of the Kaiser Wilhelm der 
Grosse is given. In the absence of the author, this was 
not read, and so no opportunity for discussion arose. 

A new subject was then introduced, namely, the 
measurement of sea waves, by Professor Laas, of Berlin. 
This is an abstract of a paper which has appeared in 
fuller detail in the Zeitschrift des Vereines Deutscher 
Ingenieure, and records the results of stereoscopic 
photographic observations on waves made during a voyage 
from Hamburg to Iquique and back in the five-masted 
sailing ship Preussen. The apparatus used included two 
cameras placed at the forward and after ends of the deck- 
house roof anridships about 7O0ft. apart, and a third at 
the forward end of the poop rail about 120ft. further aft. 
These were connected by an electric arrangement, so 
that instantaneous exposure could be obtained simul- 
taneously for either of the three pairs. The pictures 
so obtained were examined and reduced by a stereo com- 
parator, such as is used for photographic topography on 
shore, and plans and sections were constructed from the 
results. The results obtained have to some extent been 
a disappointment, partly on account of the weather, as at 
no time, even during the twice passing Cape Horn, did 
the strength of the wind exceeded 8 to 9, or the height of 
the waves 18ft. to 20ft. It is, however, certain the 
assumption of trochoid forms is in no way applicable to 
sea waves, which from their mutual interference in 
direction assume the most irregular shapes. How faith- 
fully these conditions can be reproduced from the obser- 
vations is evidenced from the contoured plan given at 
page 404, which is due to the work of a skilled topo- 
grapher in the Royal Geodetic Institute. In the discus- 
sion Dr. Kohlschiitter called attention to some wave 
observations made by a similar method in Kiel Bay, and 
exhibited a combined plan and model of the results. In 
this case, however, the height of the wave was below 30in. 

Of the other subjects in the volume, two papers, on 
“Coaling Ships of War,” are of the most interest. The 
first of these, by Herr Schwarz, the Director of Naval 
Construction at Wilhelmshaven, advocated a new 
arrangement of bunkers in ships of war, giving them 
a hopper-shaped form, with shoots direct to the stoke- 
hold, utilising for this purpcse the sloping sides of the 
armoured deck. In combination with these a coaling 
steamer of the Doxford turret form, with travelling 
cranes to command the hatchways, and band conveyors, 
was proposed for transferring coal at sea. The arrange- 
ments are illustrated by two forms of conveyors as 
applied to a ship of the type of the well-known Swedish 
ore carrier “ Griingesberg.” 

The second paper, by Herr Lene, described a method 
of coaling at sea from a collier towed astern by an end- 
less. ropeway joining the foremast of one ship with the 
mainmast of the other, the coal, carried in suspended 
bags, being transferred to the deck by a canvas shoot 





resembling that of an ordinary fire-escape. The tension 
of the rope is kept regular by an equaliser, consisting of 
a multiple purchase tackle connected with a plunger in a 
cylinder somewhat like that of an Armstrong crane, but 
moved by air instead of water pressure. This, although 
still in the experimental stage, had been tried without 
much success at sea, but has been made the subject of 
further experiments on shore in the dockyard at Kiel, 
where some notable improvements have been effected. 
This paper gave rise to some rather acrimonious dis- 
cussion, which, perhaps, might with advantage have been 
less fully reported. Herr Schwartz’s paper did not meet 
with much sympathy from the naval authorities, the 
proposed bunker arrangements being objected to as 
likely to influence the stability of the ship injuriously, and 
there seemed to be an objection to the provision of a 
special class of coal-carrying ships, which might never 
be required, except, perhaps, at naval mancuvres. 

The last paper taken at the meeting—on “ internal and 
Sea Transport,” by Herr Ragéczy—according to the 
official report, owing to its peculiar character, was not 
discussed. The reason for this becomes apparent when 
it is seen in print, as it covers 118 pages, which are filled 
with details descriptive of works and statistics of the 
tonnage movements on all the great rivers and internal 
watercourses of Germany, forming a contribution of the 
highest value in the discussion of a question now attract- 
ing much attention in thiscountry. It may be somewhat 
of a surprise to the advocates of canal revival to learn 
that the author’s results seem to point to the conclusion 
that the economic value of such improvements is 
limited by the attraction of the seaboard, which in many 
instances has transferred manufacturing industries from 
the interior to the coast, as, for example, in the great 
Kraft Ironworks at Kratzwick, near Stettin, which is 
now being followed by the establishment of blast furnaces 
at Lubeck, and the great growth of manufacturing 
establishments within the area of the Hamburg free 
port during the past seventeen years, the attraction 
of cheap ocean freights and reduced railway rates 
being sufficient to outbid the advantages of cheap river 
communication. A curious example of a prejudicial 
indirect influence is given by the case of the Dortmund 
Ems Canal, whose utility as a principal outlet for West- 
phalian coal is considered likely to be affected, not only 
by. increased rates of tolls and the State monopoly of 
towing, but by the new harbour works of Genoa, which, 
when fully equipped for handling coal freights, are likely 
to attract an increase in the import of English coal, to 
the prejudice of that now going from Germany to Italy 
by way of the Rhine and Switzerland, while the sea 
journey from the North Sea is about 400 miles longer 
than that from the Channel. The volume closes with an 
account of the Pintsch Gas and Electric Light Works at 
Fiirstenberg, which were visited during the meeting. These 
form one of several associated establishments, and pro- 
duce gasandelectric specialities in great variety, the well- 
known automatic gas buoys being of particular interest. 
These are welded from steel plates, water gas being used 
as fuel, which is also employed in the glass-blowing 
department of the electric works. These have given 
rise to a very special form of power development. The 
power-house, placed about the centre of the buildings, 
which cover eight acres, contains a series of water-gas 
producers, which are worked in pairs, allowing a continu- 
ous production, both of ordinary producer and water gas. 
The former, after cleaning by scrubbers and driers, is 
used for motive power in a group of Deutz gas engines 
driving dynamos, while the water gas is stored in a special 
gasholder for the welding fires and glass works, the latter 
portion being specially treated. The total power developed 
is about 470 kilowatts, which is distributed to the various 
machine tools mainly by groups, only the largest having 
independent motors. About one horse-power hour is 
obtained per kilogramme of gas coke consumed in the 
producers, in addition to about 35 cubic feet of water gas. 





SHORT NOTICES. 


Alternating Currents. By Alfred Hay, D.Sc., M.I.E.E. 
London and New York: Harper and Brothers, 45, Albemarle- 
street, W. 1905.—Still another text-book upon alternating 
currents. The author states that he has devoted special 
attention to methods of testing, and has tried as far as pos- 
sible to exclude everything of purely academic or historical 
interest ; on the other hand, he has included matter which 
is either not generally understood or which is of too recent 
origin to have received notice in many text-books. The 
student will find that a knowledge of the differential and 
integral calculi is necessary in order to understand this book. 
The first chapter deals with wave shapes, vector diagrams, 
self-inductance and capacity, and then with impedence and 
skin effect, and with the Elihu Thomson form of the electro- 
magnetic repulsion motor. In Chapter III. polyphase 
currents are dealt with, and the uses of the two-phase and 
three-phase systems compared, while in the following chapter 
the theory of the wattmeter is treated, and the effect of capa- 
city and mutual inductance are discussed. Themethod of mea- 
suring power in a two-phase system by means of two watt- 
meters, and the more complicated method necessary with a 
three-phase system are described. Chap. V. deals with alter- 
nate-current instruments of the hot wire and electrostatic types, 
and oscillographs are described, particularly that form of the 
instrument due to Blondel. Chapter VI. brings us to the 
alternator itself, and the best modern methods of mechanical 
construction are dealt with at considerable length. The 
following chapter treats of transformers, and Chapter VII. 
is devoted to induction motors. Synchronous motors receive 
notice in the next chapter, and arrangements for the parallel- 
ing or synchronisation of alternators are described, and the 
remainder of the volume deals chiefly with measurements 
for resistance efficiency, &c. The book should serve as a 
useful text-book for the advanced students of a technical 
college if they have previously been well grounded in the 
higher mathematics. It is by no means a book written to 
give a popular idea of the branch of the subject. There is no 
historical sketch of the evolution of the modern alternator, 
nor are there illustrations of modern machines such as can 
be found in makers’ catalogues, but there are a good number 





Sf diagrams and line drawings, most of which seem to have 
been specially prepared for the book. Perhaps the most 
useful part of the volume to the practical man will be the 
description of the various methods of testing, and the meang 
adopted by modern specialists for investigating the 
peculiarities of each piece of apparatus. The book is brought 
well up to date, and the work done by the most recent 
authorities in laboratory practice is freely cited. 


Motor Ignition Appliances. By T. H. Hawley. London; 
The Cycle Trade Publishing Company, Limited, 19 and 21, 
Wilson-street, E.C. Price 2s. 6d. net.—This book on motor 
ignition appliances will be a great help to all motorists who 
wish to understand thoroughly the various systems of ignition, 
The electrical equipment of a motor car is one of the most 
important features in its design, and, unless properly looked 
after, is frequently a cause of much trouble and annoyance, 
A great deal of this trouble is due to ignorance, and it is in 
order to enlighten the motor user on this rather complex yet 
interesting subject that the author has written this book, 
The subject is dealt with in a pleasing manner, and most of 
the present known methods of ignition are presented. Non- 
technical readers will find no difficulties which cannot be 
overcome by a little thought, and they ought to be able to 
follow intelligently the various descriptions, which, in many 
cases, are accompanied by clear illustrations. A study of the 
book will give the reader at least a good foundation upon 
which he may build up any further knowledge he may 
require for his particular case. “ 

The Engineers’ Pocket Dictionary, French-English. By M, 
Lvoff. London: Percival Marshall and Co., 26-29, Poppin’s- 
court, Fleet-street, E.C. Price 1s. 6d.—This is a handy 
little dictionary which gives a large number of technical 
terms from French into English. The compiler has very 
properly left out all expressions which are similar to their 
English equivalents, such as ‘‘magnetique,’’ ‘‘force,’’ &c., 
thereby saving a considerable amount of room, thus 
enabling the dictionary to be made suitable for pocket use. 
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Marcu 16, 1906 


THE ENGINEER 


265 








—_— 
= 


THE ARTIFICIAL PRODUCTION OF NITRATES 
FROM THE ATMOSPHERE. 


Tur engravingss which illustrate this article are views 


of the factory at Notodden, in Norway, where nitrate of 
jime is now being manufactured by the Birkeland and 


Eyde process. Fig. 5 is a general view of the factory, 
Fig. 1 a view of the generators and furnaces, and Fig. 2 a 
view of the absorbing plant. The process is based upon 
an observation made by Cavendish over one hundred 
years ago, but like many another discovery in electro- 
chemical science, made early in the last century by Davy 
and Faraday, it has been reserved for the chemists and 
electricians of our own time to make industrial applica- 





Fig. {—SENERATORS 
tion of the scientific facts, discovered in the very early 
days of the science. 

The air is composed in round numbers of 79 parts of 
nitrogen by volume and 21 parts of oxygen. The aggre- 
gate amount of nitrogen which surrounds the earth is there- 
fore enormous. Were oxygen and nitrogen gases 
readily combined with one another, we should speedily lose 
our atmosphere, and all living things would be destroyed 
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Fig. 3—DISC OF FLAME 

by the deleterious gases which would be formed. Nitrogen 
and oxygen are not, however, easily caused to unite, and 
it requires the high temperature of the electric are to 
bring about their union, with formation of nitric oxide 
gas. 

ge 


This reaction is denoted chemically by the equation :— 
—> on 
Ne + 0, [7 2N0. 


This was the fact observed by Cavendish in 1781, and 












































Fig. 4—NITRATE ELECTRIC ‘“ OVEN” 

any chemists since that year have repeated the experi- 
ment, and have made attempts to base an industrial 
process for the production of nitrates upon this 
dicovan But the realisation of their aims and projects 
m= been hampered by two difficulties. In the first 
lace, 
power utilised in the apparatus by this method 
was small, and therefore a cheap supply of electric 


the yield of nitric oxide per unit of electric | 


power was essential to give these processes any 
prospects of financial success. This cheap supply 
of electrical power was not, however, always avail- 
able. In the second place the thermal action which 
produces the union of the nitrogen and oxygen by spark- 


ing is a reversible one, as denoted by the arrows in the | 


equation; and the same heat energy which produces the 
nitric oxide causes its dissociation, unless it is speedily 
removed from the influence of the electric spark. The 
first of these two difficulties caused the postponement of 
all attempts to produce nitrates artificially, until the era 
of cheap water power development, which marked the 
closing years of the nineteenth century ; and the second 
caused the failure of more than one process which has 


received industrial trial since 1900. Thus the Bradley 
and Lovejoy process which was developed at Niagara 
Falls, and was purchased by the Atmospheric Products 
Company, wno attempted to employ it upon an extended 
scale of operation, did not achieve financial success, and 
the factory erected at Niagara Falls was obliged to close 
down early in 1905. In view of these facts, it may 


perhaps be still premature to speak of the Birkeland and | 
E.yde process as an assured success, but many independent | 


scientists have investigated it and the plant now being 
operated at Notodden, in Norway, and have been favour- 
ably impressed by what they have seen there. The 
sradley and Lovejoy process depended upon the use of 
point discharges of high potential electricity. Messrs. 


Birkeland and Eyde employ a disc of flame, and it is this désc | 


of flame which they consider the special feature of their pro- 


cess, and that which gives it a much higher efficiency than | 


any other that)has preceded it. The following are the 


Fig. 8. This is the arrangement generally used by the 
inventors. 

The furnace or “ oven” originally emplcyed * is shown 
in Fig. 4, which is a vertical section at right angles to the 
electrodes. Air is forced through the channels A A into 
the chamber B, where it is brought into intimate contact 
with the electrodes E, before passing out by way of the 
channel C, carrying with it a proportion of oxidised 
nitrogen. In the first larger units experimented with, 
from 75 to 200 kilowatts were used between one pair of 
electrodes, the are being struck with alternating current 
at 500 volts pressure, and 50 cycles per second. The 
electrodes can be made of copper or iron, can be easily 
cooled with air or water, and last several hundred hours. 





Fig. 2—ABSORBING PLANT 


| The larger installation of furnaces and plant shown in 
| the illustrations was put into operation at Notodden in 
| May, 1905. : 

Three generating units and fursiaees of 700 horse-power 
each have been erected, and when all are. working 
75,000 litres of air can be passed per minute through the 
plant. The nitric oxide gas produced by the furnace is 
oxidised and absorbed in the four stone. towers shown in 
Fig. 2, and a fifth tower fed with milk-of lime in place of 
| water is employed for completing the absorption. . It is 
| said that only 5 per cent. of the nitrous gases éscape 
absorption by this treatment. Professor Witt, of Berlin, 
who has personally investigated and reported upon the 
| working of this plant, calculates that half a ton of nitric 

acid—of 100 per cent.~is produced per kilowatt-year, and 
| that at Notodden this amount of electric power costs only 
| 16s. Each of the furnaces. described above therefore 
' produces the equivalent of 250 tons—100 per cent.—nitric 














Fig. 5—NITRATE FAC 


details of the method by which this dise of flame is pro- | 
duced* :—The are is struck between horizontal electrodes | 
in series with an inductance coil, and the magnetic | 
field is applied by a powerful electro-magnet, the poles of | 
which are brought close to the arc, at right angles to | 
the electrodes. The are is rapidly driven outwards, 

travelling back along the electrodes until it breaks, when | 
a new are is instantly formed between the tips of the | 
electrodes, and is driven outwards im its turn, the suc- | 
cessive ares following one another so rapidly that, if | 
desired, thousands may be formied in a sécond of time. | 
In practice the frequency is a few hundreds per second. | 
When the are and the magnet are both fed- with direct 

current, the arc is always deflected to the same side, but 

when alternating current is used for one, and direct 

current for\the other, the deflections are alternately on | 
opposite sides, and the rapid succession of ares gives the | 
appearance of.a.dise. As the are seems to move rather | 
more quickly at the negative than atthe positive end, the | 
disc is slightly distorted, giving the appearance shown in 





* From abstract of paper read by Edstrom_at the St. Louis Congress. 





TORY AT NOTODDEN 


acid per year, equivalent to 325 tons of calcium nitrate, or 
to 337 tons of nitrate of soda per year. The present plant 
at Notodden is therefore capable of producing nitrates 
equivalent to 1000 tons of Chili saltpetre per year. 

A company has been formed in Christiania to exploit 
the Birkeland and Eyde process on a much larger scale of 
operations at Notodden, and a capital of 7,000,000 kr. has 
been raised, partly with the aid of German banks. The 
factory at Notodden is to be gradually enlarged as more 
experience is gained with the conduct of the process. It 
is hoped eventually that 30,000 horse-power will be 
utilised in the manufacture of artificial nitrates at this 
place, and that 20,000 tons of these products will be 
turned out per annum. The Birkeland and Evde pro- 
cess is also to be developed in Switzerland, and possibly 
in Germany, if centres whose water power is sufficiently 
cheap can be found. é 

If the above expectations are realised, the problem of 
supplying the world with nitrates for agricultural pur- 
poses, to which Sir William Crookes alluded in his 





* This furnace has been modified considerably in the light of later 
experience, 
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( For description see page 








Fig. 1i—-ROCK CUTTING {N MUSHKAFF GORGE 
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Fiz. 2-WORK ON A FiVE-SPAN BRIDGE, BOLAN 
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RAILWAY CONSTRUCTION IN NORTH-WEST INDIA 









presidential address before the British Association at 
Bristol in 1898, may therefore be regarded as solved. 
When the nitrate beds of Chili are exhausted, say in 
thirty years’ time, the water powers of Switzerland and 
Norway may have been turned to good account, and 
nitrogen, extracted from the atmosphere by the Birkeland 
and Eyde or other similar process, may supply the soil 
with those constituents necessary, for the proper cultivation 
of the cereal and other crops required for the maintenance 
of animal life. ~ 








DOCKYARD NOTES. 


THE cruiser Minotaur will be launched at Devonport in 
June. 





THE ships of the Particular Service Squadron are due at 
their home ports towards the end of April. 





A CORRESPONDENT asks as to the funnel markings of the 
Atlantic Fleet. We are unable to answer offhand, except 
that the King Edward has no marks; the Dominion, two 
broad bands per funnel; and the New Zealand, three. The 
Hindustan and Commonwealth have narrow bands, but we 
cannot recall how many. Funnel markings are, however, 
very transitory and liable to frequent changes. 





A SECOND question deals with fire-control stations. These 
are not at present being fitted to the Royal Sovereigns, which 
are not worth it. As regards the arrangement adopted in 
different classes, that depends entirely upon the rig, and the 
heights of funnels, and it is impossible to forecast future 
ships, except in a few instances, as great changes are pend- 
ing in the direction of rig. 





Tue Dupuy de Léme, now undergoing reconstruction, is 
being given three funnels and having the mainmast removed 
altogether. She has been supplied with small tube boilers of 
the Guyot type. 





_ THERE is talk now in France of enlarging. Toulon so that 
it shall not become ‘‘a Port Arthur of the future.’’ We 
doubt, however, if the, talk will get much further, because 
the importance of the Mediterranean appears to be on the wane. | 








AccorDING to a recent description in a New York | 
paper, the new transmission line from Niagara Falls to Syracuse, | 
a distance of 160 miles, was to begin delivering current at thecom- | 
mencement of thismonth. Thelineiscarried over a strip of land vary- 
ng from 100ft. to 300ft. in width throughout the distance named, 
along which 1500 steel towers 55ft. high, and cach weighing 2500 Ib., 
set in concrete bases, are being erected. From Rochester to 
Syracuse 2500 frames of wooden constriction, to be replaced by 
steel towers, are to be utilised. Each tower or wooden frame has 
three insulators to support the three aluminium cables which 
conduct the current. Those insulators are described as being the 
-argest ever made, and weigh 75lb. each. The cablessupported on 
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Fig. 3—-KOLPUR STATION, BOLAN PASS 


Fig. 4-VIEW FROM THE PANIR TUNNEL—BOLAN VALLEY 





Fig. 5-UPPER 





RAILWAY CONSTRUCTION IN INDIA. 


Dvurine the Afghan campaigns in the early eighties of 
last century two routes were forced through the Quetta, 
one vid the Hurnai Valley and Sharigh, and one vid 
the Bolan Pass, of which some views are now given. 
Three lines of railway were made through the Bolan 
Pass. 




















PORTAL OF THE EDGE-NUGGER TUNNEL 


grade of 1 in 25—for about twenty-five miles—with 
800ft. radius curves, and the rails 100lb. to the yard. 
This is the permanent line now in use. Fig. 3 gives a 
view of Kolpur Station, situated at the top of the Bolan 
Pass. In the foreground is a gang of Pathan labourers 
| with their donkeys, by means of which animals all earth 
work is done on the frontier, and generally all over 
Northern India. 








Fiz. 6~""BIG BANK” 


(1) The Bolan temporary line, made metre gauge in | 
1835 for urgent military reasons, and over which 5ft. 6in. | 


gauge stock was carried on special] transportey platforms 
to save transhipment. 

(2).The Bolan High Leve lline, single track, 5ft. 6in. 
gauge, made in 1887, from Hirok to Kolpur, which was 


these towers each have nineteen strands, and in the whole line completely wrecked by an abnormal flood about 1890. 


9 . os * 
12,000 miles of aluminium wire have been used. 


t - The current will 
0@ transmitted at a voltage of 60,000. 





(8) The Mushkaff-Bolan line, 5ft. 6in. gauge, double 
| track, built with great solidity in 1893-96 on a ruling 





MUSHKAFF-BOLAN RAILWAY 


Fig. 2, page 266, gives a view of a5-span 60ft. girder bridge 
under construction in the upper Bolan. This is the eighth 
crossing of the river, which 1s crossed nine times between 


| Kolpur and Hirok. The original M.G. line occupied the 


position of the temporary 5ft. 6in. gauge line shown in the 
engraving, while the second, or “ High Level line,” hugged 


| the cliffs on the left bank of the river in the engraving. 


The permanent line is on a formation about 30ft. above 
the military road seen on the right of the picture. 
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Fig. 7 gives a view of a gorge in the Upper Bolan. The | 
line seen is a temporary road laid over the alignment of | 
the wrecked High Level line. The original M.G. and 
High Level lines went under the bridge carrying the | 
military road over the gorge, the girders of which are | 
seen in the far distance... The permanent line was made by a ! 


monthly for eath month of a year. This, when 100,000 
men, women, and children have joined and subscribed, will, 
it is expected, make the start easy. The sale of lots and 
the building of a city are other features of the project. 

It is evident that if some of the power company charters 
are revoked, the value of those remaining will increase tre- 








Fig. 7—TEMPORARY LINE UPPER BOLAN GORGE 


side-cutting in the hill at a higher level, and the spoil taken 
over the temporary traffic line in the manner shown. 

Fig. 5 gives a view of the cliffs in the Upper Bolan and 
upper portal of Edge-Nugger Tunnel High Level line. 
The permanent line is to the right at the level of the 
spoil tip, where the men are standing, and was carried 
through a new tunnel on a higher level. 

Fig. 4 gives a view from the mouth of the Panir tunnel, 
looking over the Bolan Valley. This tunnel is the second | 
longest in India—8218ft.—begun in November, 1892, and 
completed in May, 1895, under Mr. James Ramsay, by 
Mr. C. J. Cole. It is double track, and cost Rs.12,81,710 
= £85,500. 

Fig. 6 gives a view of the “Big Bank” on the Mush- | 
kaff-Bolan Railway. It is 100ft. high, and contains 
400,000 cubic yards of earthwork, and took three working | 
seasons to make. The lower part was done by donkeys 
and coolies, the upper part by “tip.” The tunnel at the 
far end was named “ Monte Carlo” by the local wag. 

Fig. 1, page 266, gives a view of a rock cutting in the 
Mushkaff Gorge, which was made for a temporary line for 
the carriage of materials during the construction of the | 
permanent Mushkaft-Bolan Line. This lies some distance 
to the left at a high level, so as to cross the river by a 
bridge, some of the materials of which are just visible | 
in the distance beyond the cutting. 

Most of the information given in this account has been 
compiled from notes by Mr. C. W. Hodson, C.S.I., Member 
of Council Inst. C.E., whose share in the works carried out | 
on these remarkable frontier lines is well known to all 
State railway engineers in India. These views will also 
be of interest at this present time, as the Prince and 
Princess of Wales have but recently passed over the lines 
in the course of their Indian tour. 








NIAGARA WATER POWER. 


Brits have been brought before the American Congress to 
revoke the charters of four companies which were given the 
right to divert water from the Niagara River for power 
purposes. The companies affected are the Niagara Power 
and Drainage Company, whose Bill was passed in 1889; | 
the Lewiston Water Supply Company, passed in 1888; the 
Lockport Water Supply Company, passed in 1886; and the 
Lewiston Waterworks Company, passed in 1874. None of 
these companies has ever turned the first sod of its proposed 
undertaking, and -it is possible and probable that the | 
charters have been automatically revoked, but it is thought | 
best to settle the matter beyond question by passing the Bills 
referred to. cS 

Should these Bills become law there will be only four 
charters in existence for power development on the New | 
York side of the Niagara River. These are the Niagara | 
Falls Power Company, the Niagara Falls Hydraulic Power | 
and Manufacturing Company, and the Niagara, Lockport, 
and Ontario Power Company, as well as the Niagara County 
Irrigation and Water Supply Company, the latter undertaking | 
being known as the Love scheme. Ground was broken for 
this development some years ago, but nothing of any account 
has ever been done. While it is understood to be doubt- | 
ful if acompany could operate under the charter as it stands, | 
it is reported that a project is on foot to revive the scheme by a 
curious organisation, to join which is to cost one dollar, | 
the joiner to pledge himsclf or herself to subscribe a dollar ' 





—————— 


extent of the development, especially as it is contemplated 
to limit the powers of the other two companies that have 
rights on the New York side, . This condition of affairs is 
doubly important, because the. demand for power is likely to 
be greater in the United States than in Canada. Under 
their agreements with the Ontario Government, all the 
compamies developing power at Canadian _ Niagara may 
transmit one-half of their product to the United States, 
and each -of the developing companies is preparing to send 
large amounts of power across the border, so much so tha 
Canadians are beginning to realise that the development may 
not mean so much to them as they had hopes. : 

It is stated that there are eleven concessions that permit 
of power developments on the Canadian side. This, how- 
ever, does not mean there are as many concessions as that 
for development close tothe Falls. Plans have just been filed 
in York County showing the route of the Niagara-Well: nd 
Power Company through that county to Toronto. This 


company was chartered for utilising a part of-the waters of 
| the Niagara and Welland rivers, the plan being to tap the 
| Welland River four and a-half miles from Chippawa, and. to 


| introduced in Albany and Washington, 


construct a canal to the Niagara escarpment six miles away, 
where a head of 225ft. would be obtainable. The project ‘is 
very similar to Love’s old project for the New York side. 

*Resolutions relating to the Falls of Niagara are being 
The latest in Was. 


| mgton is intended to protect the waters of Niagara Falls, 


’ 


‘*to preserve their natural beauty,’’ and to investigate the 


| diversion of the waters of the Niagara River above the Falls, 


and all other causes operating to diminish the flow of water 
over the Falls. The Presicent has been authorised to appoint 


|a commission of four to meet a similar commission from 


Great Britain to investigate and report on the matter. The 


| sum of 20,000 dols. is appropriated to meet expenses, 





|IRISH CHANNEL TURBINE STEAMER VIPER. 


On Saturday, the 12th inst., the Fairfield Shipbuilding:and 
Engineering Company, Govan, launched the express turbine 


| steamer Viper, which is intended for the daylight service of 
| G. and J. Burns, Limited, between- Ardrossan and Belfast. 


The vessel is 325ft. in length, 39ft. Gin. in breadth, 24ft. 


| moulded depth to spar deck, and“Bas a gross tonnage of 


| 1750 tons. 


Built to the highest class of Lloyd’s special 


| survey and to the Board of Trade requirements, for a vessel 


of her class she represents the accumulated experience of the 


| Fairfield Works, both as to general design and structural 


mendously in value. The two power companies operating on 
the New York side are the Niagara Falls Power Company 
and the Niagara Falls Hydraulic Power and Manufacturing 
Company. The understood possibilities of the first-named | 
company in the development are about 200,000 horse-power, 








details. The main propelling machinery consists of three 
sets of Parsons’ turbines, made by the builders themselves. 
The guaranteed speed at sea is 21 knots, so that the passage 
between Ardrossan and Belfast should only occupy 3? hours. 

The vessel has four decks, viz., the lower deck, main deck, 
awning deck, and promenade deck. She is electrically 
lighted throughout, and special attention has been given to 
the ventilation and heating. The forward and midship 
portions of the ship are reserved for first-class passengers, the 
after part being for second-class passengers. A departure has 
been made from Messrs. Burns’ practice, in that no third- 
class passengers’ are “ provided for, or, rather, third-class 
passengers will travel second class at the third-class fare. On 


TURBINE OF THE CHANNEL STEAMER VIPER 


while the last-mentioned company may develop 125,000 | 
horse-power. The three companies now at work on the | 


| Canadian side of the river have projected a total develop- | information office and luggage spaces. 


ment of over 400,000 horse-power, which would appear to | 
indicate tha the Canadian side is likely to lead in the 


the awning deck are situated the first and second-class 
entrance halls, the smoking-room, tea-room, state-rooms, 
There is inter- 
locking rubber flooring in the entrance hall and smoking- 


| room, and in the smoking-room an electric exhaust is fitted 
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in the well overhead, so that the ventilation is completely 
under the control of the steward. 

On the main deck forward are the first-class main saloon 
and the first-class ladies’ cabin, aft are the second-class 
saloon and the second ladies’ cabin. The dining saloons, 
together with the pantries and carving rooms, are on the 
lower deck. The first-class dining saloon is 78ft. long, and 
has seats at tables for 125 diners, the second-class saloon 
having seats for 105. There are six life-boats on the 
promenade deck, all of which have Welin’s patented davits, 
by means of which the boats can be lowered very quickly. 
Powerful steam capstans are fitted on the forecastle deck 
and on the awning deck aft; the steam steering gear for the 
aft rudder is Brown’s steam tiller, with telemotor, and the 
steam steering gear for the bow rudder is by Messrs. Caldwell 
and Co., both rudders being controlled from the bridge. 

The propelling machinery consists of three compound tur- 
bines of the Parsons type, made by the builders under 
licence from the patentee. One high-pressure turbine drives 
a central shaft and two low - pressure turbines drive 
each an outer or wing shaft. With the latter are incor- 
porated the reversing turbines, which work in vacuum when 
the ship is going ahead. The reversing turbines are designed 
to stop the vessel when going at full steam ahead in one and 
a half minutes from the time that the engineer receives the 
order from the captain. There are four double-ended boilers, 
goft. Gin. long and 14ft. in diameter, constructed for a 
working pressure of 165 1b. per square inch, and the bunkers 
have a capacity for 120 tons of coal. The air pumps and 
boiler feed pumps were supplied by G. and J. Weir, Limited, 
Cathcart. 

We are enabled to give in the engraving on the preceding 
page a view of one of the turbines with the casing removed. 

On leaving the ways the Viper—which is the first turbine 
steamer built for the Burns’ Royal Mail services between 
Scotland and Ireland—which will take the place of the paddle 
steamer Adder, and is capable of carrying double the number 
of passengers, was named by Lady Inverclyde, and at a 
luncheon, which followed the launch, Mr. Alexander Gracie, 
managing director of the Fairfield Company, presided, and, 
in proposing ‘‘ Success to the Viper,’’ said that as regards 
equipment and the comfort of passengers she would 
not be surpassed by any vessel afloat. Experience had 
shown that for cross-Channel service turbine-propelled vessels 
were entirely successful, and it was only natural that Messrs. 
Burns should adopt the up-to-date mode of propulsion. Lord 
Inverclyde, in reply, said his firm had been for upwards of 
eighty years engaged in the trade between Belfast and the 
Clyde. He represented the third generation of a family 
which had been engaged in the shipowning business, and he 
was pleased to have been allowed to bring the fourth genera- 
tion there that day. In 1845 they first attempted the  day- 
light service, but it was not then a success. In 1850 they 
were proud of themselves, because their steamers did the 
voyage between Greenock and Belfast in about nine hours. 
The Viper, however, would not take more than 3} hours 
between Ardrossan and Belfast. 








RAILWAY ENGINEERING AT CONISBOROUGH. 


A BRANCH line is being constructed by the Lancashire and 
Yorkshire Railway Company from the Dearne Valley to the 
Denaby Main Colliery at Conisborough. This lines crosses 
the river Don by a bridge of three openings, the centre 
span being 106ft., the two side spams 22ft. each. The 
bridge will carry a single line into the sidings of the Denaby 
Main Colliery Company, and give a clear headway over the 
river of 19ft. for navigation purposes. The two main girders, 
and part of the flooring of the central span, were built on 
rollers on the embankment on the Denaby side of the river, 
and pushed out over other rollers fixed on two cylinders until 
the ends projected about 10ft. over the river. A barge, upon 
which a trestle had been constructed, was loaded with some 
20 tons of steel rails, and floated underneath the projected 
ends of the girders. The rail ballast having been partly 
taken out, the barge rose and the girders rested on the 
trestle. Four steel ropes were fastened to the barge, and 
two ropes to the girders, and carried across the river to crabs 
on the opposite embankment. The bridge then rested for the 
greater portion on rollers on the Denaby side, with one end 
on the trestle. The barge was then hauled across the river, 
and by means of chains hung from blocks fixed to two derricks 
on the towing path, the bridge was lifted off the barge and 
let down on to its final position on the cylinders. The weight 
of the bridge carried by the barge was at no time greater than 
40 tons, and the total weight when completed will be about 
130 tons. The work was carried out under the supervision of 
Mr. D. C. Rattray, chief engineer of the Lancashire and 
Yorkshire Railway Company, Mr. R. H. Clayton being the 
resident engineer. 





TIN IN CAPE COLONY. 


_ SoME four years ago the Special Commissioner of THE ENGINEER 
iu South Africa was criticised somewhat severely for speaking with 
confidence of the possibilities of the tin discoveries on the Kuil 
River, some few miles from Capetown, and welcoming this as one 
of the local industries which might do something towards 
counteracting the stagnation to which Southern Cape Colony has 
been doomed by the development of the eastern ports as the high 
roads to the Transvaal. In the prospects of this industry Cape 
capitalists had but little confidence, and it has fallen to the lot of 
a'l'ransvaal company to take over and develop this property. It 
would appear that their enterprise is destined to bear substantial 
fruits, for after a series of lengthy tests, which eventually took the 
form of monthly shipments to Cornwall, where the ore was smelted 
and paid for according to actual results, it has now been estimated 
that tin to the value of a million and a-half sterling will be 
available on this property. Even while employing the present 
primitive and wasteful methods, a profit of £40 per ton can be 
realised, and it is expected by proper machinery to reduce the cost 
of recovery by one-half. The people who are running this 
enterprise are the Bushveld Tin Mining Company of the Transvaal, 
in which colony prospects also appear to be good, though tests up 
to now are not so conclusive asat Kuil’s River. Torevert, however, 
to this last, the quality of the tin has been shown to be of the 
tnest, and the fact that the Cornish purchasers of the ore have 
paid a higher price per ton for this than for any other in the course 
of their experience goes to prove that the optimistic estimates of 
the value of the Kuil’s River ore, as based on the original assays, 
have been more than justified. Now that the tin industry may be 
said to have reached a practical stage, the prospects of machinery 
required for exploiting it should be great. Especially are we glad 
to see something in the shape of a mining industry springing up in 
the neighbourhood of Capetown, for that part of South Africa is 





LOCOMOTIVE TESTS IN AMERICA. 


One of the most important and most interesting 
exhibits in the railway engineering section of the St. Louis 
International Exhibition, in 1904, was the locomotive 
testing plant installed and dperated by the Pennsylvania 
Railroad. This plant was designed for the use 


During the time of the Exhibition the plant was used in 


locomotives of different types, of such a thorough and | 
complete nature as were probably never before made. | 
The detailed results, with description of the plant and | 
locomotives, have now been published by the Pennsylvania | 
Railroad in a handsome volume of 730 pages, with | 
numerous illustrations, and it will be of interest to review 
these tests and their results. The testing plant has | 
already been fully illustrated and described in Tue | 
ENGINEER of August 19th, 1904, and some account of the | 
tests in our issue of January 22nd, 1904. 

The tests were not made under the sole care and man- 
agement of the railway company, but with a broad-minded 
liberality the American Society of Mechanical Engineers 
and the Association of American Railway Locomotive 
Superintendents were invited to appoint members of an 
Advisory Committee, which should prepare the programme 
for the tests and personally supervise their conduct. Some | 
foreign Governments were also invited to appoint mem- | 
bers, but only Great Britain and Germany accepted. 
The Advisory Committee was ultimately composed 
of the following gentlemen :—Professor W. F. M. Goss, of 
Purdue University, who has for years been prominent in 
investigations relative to locomotive design and perform- 
ance; E. M. Herr, of the Westinghouse Air Brake 
Company; J. E. Sague, of the American Locomotive Com- 
pany; H. V. Wille, of the Baldwin Locomotive Works; F. | 
H. Clark, of the Chicago, Burlington and Quincy Railway ; 
H. H. Vaughan, of the Canadian Pacific Railway; C. H. 
Quereau, of the New York Central Railway; John A. F. | 
Aspinall, of the Lancashire and Yorkshire Railway ; and | 
Karl Steinbiss, of the Royal Prussian Railways. The 
Pennsylvania Railroad was represented by the follow- 





ing gentlemen: —J. J. Turner, Vice-president; T. 
N. Ely, Chief of Motive Power; F. D. Casanave, 
Special Agent; and E. DPD. Nelson, Engineer of 
Tests. A force of nearly forty persons was con- 


stantly employed in running the engines, making the 
observations, and computing and tabulating the results. | 
There were nearly a dozen tests made with each engine, 
at different rates of speed and under different conditions, 
and the records are so voluminous that we cannot attempt 
to do more than summarise and compare some of the | 
principal points. It should be noted that the reports and 
conclusions are remarkably clear and well arranged, giving 
evidence of care and precision in the literary as well as 
the technical work of the compilers. 

Tests were made on four passenger engines and four 
goods engines. Curiously enough, all the passenger | 
engines were of the “ Atlantic’’—or 4-4-2—type, and all 
four-cylinder balanced compounds. They were all 
compounded under different systems, however; Baldwin- 
Vauclain, Cole, De Glehn, and Von Borries. The De 
Glehn engine was similar to a number built for the Paris- | 
Orleans Railway, and was imported by the Pennsylvania 
Railroad for experimental work on its line. The Von 
Borries engine was a German exhibit—by the Hanno- | 
versche Maschinenbau Actien-Gesellschaft. Both of 
these engines were much lighter than the two American 
engines, and the German engine was fitted with a 
Pielock superheater. This delivered a maximum of 
16°3 lb. of steam per square foot of heating surface per 
hour, the highest figure of any of the engines. In the | 
De Glehn and Cole compounds, the high and low-pressure 
cylinders were connected to different axles, but in the 
Von Borries and Vauclain engines they were all connected 
toone axle. The most important facts are given herewith 
in Table No. 1, in order to give our readers some general 
idea as to the results. 


| 


| could be traced to that cause. 
| 


of the|. , . : 
railway company’s locomotive department, and is now | independently in the high and low-pressure cylinders. 


being installed at the main locomotive works at Altoona. | 





making a series of comprehensive tests upon a number of | 


TABLE I. —Four-cylinder Balanced Compound Express Pussenger Locomotives. 


highest speed the indicated horse-power ran up to 1836, 
or 1045 dynamometer horse-power. The dry coal was 
4°65lb., and the dry steam 30°041b. per dynamometer 
horse-power. The two foreign engines had copper fire- 
boxes, but no advantage either in economy or capacity 
The French engine had 
two reversing screws, so that the cut-off could be varied 


The German engine had a constant difference of about 
17 per cent. in the cut-off of the high and low-pressure 
cylinders, while both the American engines had the same 
cut-off in all the cylinders. In steam consumption the 
German engine, with superheater, gave the best results, 
but the consumption increased very rapidly with the 
increase in power developed. Taking the German engine 
as 1, the relative performance of the four passenger 
engines at different rates of speed are as given in Table 


TABLE II.—Relative Steam Consumption of Passenger Engines. 


80 revs. 160 revs. 240 revs. 280 revs. 
German(1): sup.steam 1-00 ... 1-00 ... 1-00 ... 1-00 
German: sat. steam ... 1-07 1-07 1-06 1-07 
French __,, > ) atin, BORE Re3f.’<..¢ Bae 1-27 
Cole fe 1-15 eS ee 1-04 
Vauclain ,, ” 1-22 1-138 ... 1-16 0-97 


The particulars of the goods engines and their per- 
formance are tabulated in Table III. in the same way 
as the passenger engines, but for moderate speeds. There 
were four goods engines. Three of these were.of the 
consolidation—2-8-0—type so extensively used in the 
United States; one of these was a two-cylinder com- 
pound the other two being simple engines. The fourth 
engine was an enormous ten-coupled, fourteen-wheeled— 


| 4-10-0—foyr-cylinder tandem compound machine for 


working heavy trains over a mountain division with 
severe gradients. 

The chief purpose of the tests was to establish with 
accuracy the actual performance of certain typical loco- 
motives, and this was satisfactorily accomplished. The 
summary of conclusions presented by the testing com- 
mittee is given below, but it is pointed out that any 
attempt to summarise must necessarily pass over certain 
facts, and must in some cases involve statements which, 
because of their incompleteness, are not entirely free 
from objection. Bearing this in mind, however, the 
conclusions are of exceptional interest and importance. 

Borter PERFORMANCE. 

(1) Contrary to a common assumption, the results 
show that when forced to maximum power the large 
boilers delivered as much steam per unit area of heating 
surface as the small ones. 

(2) At maximum power a majority of the boilers 
tested delivered 12 lb. or more of steam per square foot 
of heating surface per hour; two delivered more than 
14 lb.; and one—the second in point of size—delivered 
16°3 lb. These values expressed in terms of boiler horse- 
power per square foot of heating surface are 0°34, 0°40, 
and 0°47 respectively. 

(3) The two boilers holding the first and second place 
with respect to weight of steam delivered per square foot 
of heating surface are those of passenger locomotives. 

(4) The quality of steam delivered by the boilers of 
locomotives under constant conditions of operation is 
high, varying somewhat with different locomotives and 
with changes in the amount of power developed, between 
the limits of 98°3 per cent. and 99-0 per cent. 

(5) The evaporative efficiency is generally maximum 
when the power delivered is least. Under conditions of 
maximum efficiency, most of the boilers tested evapo- 
rated between 10]b. and 121b. of water per Ib. of dry 
coal. The efficiency falls as the rate of evaporation 
increases. When the power developed is greatest, its 
value commonly lies between limits of 6lb. and 8 lb. of 
water per Ib. of dry coal. 

(6) The observed temperature of the fire-box under low 


| rates of combustion lies between the limits of 1400 deg. 


Fah., and 2000 deg. Fah., depending apparently upon 
characteristics of the locomotive. As the rate of com- 
bustion is increased, the temperature slowly increases, 


(Tests at High-speed), 





A.T. and S.F. 


Railway ... 


N.Y. Central. Pennsylvania. Prussian State. 














Wheel arrangement ... ... ... ... « 4-4-2 
System of compounding (four-cylinder)... Vauclain 
Cylinders, high-pressure ... re 15 x 26 
Cylinders, low-pressure 25 x 25 
Heating surface ... .. 3237 
Grate area... ... 483 
Driving wheels OT tS ae EES 6ft. Zin. 
ee a ts im mmo mer asta F te Derigmere 99,200 
Weight, total, Ib. artes 201,500 
Hours of test ek 1-50 
Revolutions per minute 280 
Miles perhour ... .. pire 65-77 
Cut-off in high-pressure cylinder 47-7 
Boiler pressure, lb. ... ... 219-5 
Branch pipe pressure... 2.00 6.0. we 203-3 
Draught in smoke-box, inches of water... 5-58 
Dry coal fired per hour, Ib. hae 5,104 
Dry steam used per hour, Ib. . Cee Wee Paces 30,681 
Water per Ib. of dry coal, Ib... 7-34 
Indicated horse-power_... 1459-7 
Dynamometer horse-power 898-0 
Frictional horse-power 561-7 
Draw-bar pull, Ib... ne 5120 
Dry coal per I.H.P.-hour, lb. 3.45 
Dry coal per D.H.P.-hour, Ib. ... 5-60 
Dry steam per I.H.P.-hour, Ib. 20-73 
Dry steam per D.H.P.-hour, Ib. 33-70 
Efficiency of boiler gee 47-27 
Efficiency of locomotive 3-03 


. . . } 
table we have given its next lowest speed as being more | 





badly in want of local industries. —A frican Engineering. 





* Superheated steam: 171-5 deg. of superheat in superheater. 


directly comparable with the other engines. At this | worked at light power, is not far from 500 deg. Fah. As 





4-4-2 4-4-2 4-4-2 
Cole De Glehn Von Borries 
5k x 26 14, x 254 148, x 238 
26 x 26 2334 x 25} 2.x By 
3407 2656 1932 
50 333 29 
6ft. 7in. 6ft. Sin. 6ft. 6in. 
110,000 87,850 53,350 
200,000 164,000 133,350 
1-50 1-24 0-50 
280-11 279-99 280-27 
65-69 66-96 65-05 
32-2 29-2 35-8 
220 215 204-2 
215-6 204-4 196-6 
4-77 3-27 3-50 
3,475 2,897 2,523 
3. 19,115 15,244 
8-10 7-89 
682-5 688-4 
510-1 593-7 
172-4 94-7 
2857 3422 
1.10 3-5: 
5-48 4-08 
27-05 21-29* 
36-19 24-69* 
51-48 50-73 
3-06 4-14 





The highest speed attained was 75 miles an hour for ; maximum values’ generally lying between the limits of 
one hour with the New York Central engine, but in the | 2100 and 2300 deg. Fah. 


(7) The smoke-box temperature for all boilers, when 
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the power is increased, the temperature rises, the maxi- 
mum value depending upon the extent to which the 
boiler is forced. For the locomotives tested, it lies in 
most cases between 600 and 700 deg. 


(8) With reference to grate area, the results prove | 


beyond question that the furnace losses due to excess 
air are not increased by increasing the area. In general, 
it appears that the boilers for which the ratio of grate 


surface to heating surface is largest are those of greatest 


capacity. 


(9) A brick arch in the fire-box results in some increase | 


in furnace temperature, and improves the combustion of 
the gases. 

(10) The loss of heat through imperfect combustion is 
in most cases small, except as represented by the 
discharge from the chimney of solid particles of fuel. 

(11) Relatively large fire-box heating surface appears 
to give no advantage, either with reference to capacity or 
efficiency. The fact seems to be that the tube-heating 
surface is capable of absorbing such heat as may not be 
taken up by the fire-box. 

(12) The value of the Servé tube over the plain tube of 
the same outside diameter, either as-a means for increas- 
ing capacity or efficiency, was not definitely determined. 

(13) The draught in the smoke-box for any given rate 
of combustion, as measured in inches of water, depends 
upon the proportions of the locomotive and the thickness 
and condition of the fire. Under light power its value 
may not exceed an inch, but it increases rapidly as the 
power is increased. Representative maximum values 
derived from the tests lie between the limits of 5in. and 
8°8in. 

(14) Insufficient openings in the -ashpan and the 
mechanism of the front end, especially the diaphragm, 
are shown by the tests to lead to the dissipation of con- 
siderable portions of the draught force. 


THE ENGINE. 


(15) The indicated horse-power of the modern simple 
freight locomotive may be as great as 1000 or 1100; 


? - 

| highest. speeds covered by the tests, the coal consumption 
for the simple locomotives increased to more than 5 |b. 

(24) The coal consumption per dynamometer horse- 

| power hour for the compound goods locomotives tested is, 
for low speeds, between 2]b. and 3°7lb. Results at 
higher speeds were obtained only from a two-cylinder 
compound, the etliciency of which under all conditions is 
shown to be very high. The coal consumption per 
dynamometer horse-power hour for this locomotive at the 

| higher speeds increases from 3°2 lb. to 3°61 

(25) The coal consumption per dynamometer horse- 
power hour for the four compound passenger locomotives 
tested varies from 2°2]b. to more than 5]b. per hour, 
depending upon the running conditions. In the case of 
all of these locomotives the consumption increases rapidly 
as the speed is increased. 

(26) A comparison of the performance of the com- 
pound goods locomotives with that of the simple goods 
locomotives is very favourable to the compounds. For a 
given amount of power at the draw-bar the poorest com- 
pound shows a saving in coal over the best simple which 
will average above 10 per cent., while the best compound 
shows a saving over the poorest simple which is not far 
from 40 per cent. It should be remembered, however, 
that the conditions of the tests, which provide for the 
continuous operation of the locomotives at constant 
speed and load throughout the period covered by the 
observations, are all favourable to the compound. 

(27) It is a fact of more than ordinary significance 
that a steam locomotive is capable of delivering a horse- 
power at the draw-bar upon the consumption of but a 
trifle more than 2lb. of coal per hour. This fact gives 
the locomotive high rank as a steam power plant. 

(28) It is worthy of mention that the coal consump- 
tion per horse-power hour developed at the draw-bar 
by the different locomotives tested presents marked 
differences. Some of these are easily explained from a 
consideration of the characteristics of the locomotives 
involved. Where the data is not sufficient to permit 
the assignment of a definite cause, there can be no doubt 


TABLE III.—Tests of Goods Locomotives. 





Railway ... Pennsylvania. 





A. T. and S. F. 


L. 8. and M.S. Michigan Central 





2-8-0 
Simple 
22 x 28 


Wheel arrangement 

System of compounding 

Cylinders, high-pressure ... 

Cylinders, low-pressure 

Heating surface, square feet 

Grate area, square feet 

Driving-wheels 

Weight on ¢ vad Ib. 

Weight, total, lb.... ... 

Hours of test 

Revolutions per minute 

Miles'per hour .. 

Cut-off in high- -pressure cy ‘linder 

Boiler pressure, Ib. 

Branch pipe pressure, ‘Tb. a 
Draught in smoke-box, inches of water 
Dry coal fired per hour, Ib. an re 
Dry steam used per hour, Ib. 

Water per Ib. of dry coal, lb. ... 
Indicated horse-power__.. 
Dynamometer horse-power 

Frictional horse-power 

Drawbar pull, Ib. a 

Dry coal per I.H.P. -hour, Db. 

Dry coal per D.H.P.-hour, Ib. ... 

Dry steam per I.H.P. -hour, Ib. 

Dry steam per D.H.P. Bowe, Ib. 
Efficiency of boiler... 

Efficiency of locomotive 


2482 
49 
4ft. 8in. 
173,200 
194,200 
3 





that of a modern compound passenger locomotive may 
exceed 1600 horse-power. 

(16) The maximum indicated horse-power per square 
foot of grate surface lies, for the goods locomotives, 
between the limits of 31:2 and 21°1; for the passenger 
locomotives, between the limits of 33°5 and 28°1. 

(17) The steam consumption per indicated horse- 
power necessarily depends upon the conditions of speed 
and cut-off. For the simple goods locomotives tested, 
the average minimum is 23-7. The consumption wh n 
dev eloping maximum power is 23°8, and when under those 
conditions which proved to be the least efficient, 29°0. 

(18) The compound locomotives tested, using satu- 
rated steam, consumed from 18°6lb. to 27 lb. of steam 
per indicated horse-power hour. Aided by a super- 
heater, the minimum consumption is reduced to 16°6 Ib. 
of superheated steam per hour. 

(19) In general, the steam consumption of simple 
locomotives decreases with increase of speed, while that 
of the compound locomotives increase. From this state- 
ment it appears that the relative advantages to be 
derived from the use of the compound diminish as the 
speed is increased. 

(20) Tests under a partially-opened regulator show 
that when the degree of throttling is slight the effect is 
not appreciable; when the degree of throttling is more 
pronounced the performance is less satisfactory than 
when carrying the same load with a full regulator and a 
shorter cut-off. 

THe Locomotive AS A WHOLE. 

(21) The percentage of the cylinder power, which 
appears as a stress in the draw-bar, diminishes with 
increase of speed. At 40 revolutions per minute, the 
maximum is 94 and the minimum 77; at 280 revolutions 
per minute, the maximum is 87 and the minimum 62. 

(22) The loss of power between the cylinder and draw- 
bar is greatly affected by the character of the lubricant. 
It appears from the tests that the substitution of grease 
for oil upon axles and crank pins increases the machine 
friction from 75 to 100 per cent. 

(23) The coal consumption per dynamometer horse- 
power hour, for the simple g goods locomotives tested, is at 
low speeds not less than 3°5 lb., nor more than 4°5 Ib., 
the value varying with running conditions. At the 
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OBITUARY. 
HENRY DICKENSON MARSHALL. 


WE regret to have to amnounce the death of Mr. Henry 
Marshall, joint managing-director of the firm of Marshall, 
Sons and Co., Limited, of Gainsborough, which took place 
on the 8th inst. at his home, Carr House, Gainsborough. 
Mr. Marshall had been in failing health for some time, and 
in spite of the best expert advice his life could not be 
saved. (Gainsborough can ill afford to lose such a man as 
he was. The very history of the town has for the last 
fifty-eight years been inseparably bound up with the 
name of Marshall. It may well be said that the firm 
saved it from complete annihilation. The advent of 
railways had robbed it of a flourishing shipping business, 
when in 1848 Mr. William Marshall, the father of James 
and Henry Marshall, purchased a small engineering and 
millwright’s business. That proved to be the commence- 
ment of a new industry which at the present time finds 
employment for some 3500 hands, a fifth of the whole 
population. It would appear that success at once 
crowned the elder Marshall’s efforts, a success which con- 
tinued after his death in 1860, under the able management 
of his two sons. 

Mr. William Marshall was following his profession asan 
engineer in Manchester when his son Henry was born in 
1840. A short time afterwards, however, he accepted an 
appointment in St. Petersburg, and his family emigrated 
with him. He was there for six years, and then returned 
to Manchester, where Henry Marshall’s education was 
begun. It was continued in Gainsborough, whither, as 
has been previously said, his father moved in 1848. In 
those days boys were not kept at school till their late 
teens, as is so often the case at the present time, and at 
the age of thirteen we find Henry Marshall entering his 
father’s works as an apprentice. This would be in the 
year 1853. He was but twenty when his father died, 
and only in his twenty-second year when, the business 
having been converted into a private joint stock company, 
he undertook the responsible position of joint managing 








director of it, which he held until totally incapacitated 
from work by illness. 

Of the work of the Marshall firm, which has prospered 
so well under the joint management of the two brothers 
James and Henry, assisted by younger members of both 
branches of the family, not much need be said. From the 
small beginning made by Mr. William Marshall the scope 
of the business has been increased till now some 29 acreg 
are needed for the works. The Britannia Works alone 
cover an area of 20 acres. In 1902 the Trentside Works, 
with an area of 9 acres, and including an electrically- 
driven saw-mill, engine and threshing machine store, «c., 
were added. Quite recently a large additional boiler 
shop, more than 400ft. long and 225ft. wide, was con- 
structed and got to work. The whole of this progress 
was witnessed by Mr. Henry Marshall, to whom, indeed, 
a large share of the credit of bringing it about is due. 

Mr. Marshall, in spite of devoting so much of his 
energies to the actual work of his firm, yet found time 
to do much good in other directions. Associated with 
his brother, he took keen interest in education, and built 
science and art rooms near the works. In these, to the 
funds of which he contributed largely, are held classes on 
commercial and scientific subjects, purely nominal fees 
being charged to those attending them. He figured 
prominently in the public life of Gainsborough and its 
district. He was vice-president of the Gainsborough 
Divisional Conservative and Unionist Association ; presi- 
dent of the South Ward Conservative Association ; trustee 
of the two Constitutional Clubs, and a member of the 
Chamberlain Tariff Commission. He had been a member 
of his County Council since its formation in 1889, repre- 
senting the Gainsborough Central Ward; a member 
of the Weights and Measures and the General Purposes 
Committees; one of the County Council representatives 
on the Standing Joint Committee; a member of the 
Trent Fishery Board; and a member of the local Tech- 
nical Education Committee. He was also a Justice of 
the Peace for the Parts of Lindsey, having been elected 
to this post in 1892; a member of Council of the Institu- 
tion of Mechanical Engineers; a member until its recent 
reconstitution of the Council of the Royal Agricultural 
Society of England; a member of Council and Past-presi- 
dent of the Agricultural Engineers’ Association; a 
member of the Executive of the Engineering Employers’ 
Federation ; a vice-president of the Gainsborough Saving 
Bank ; and a director of the Shireoaks Colliery Company. 

Mr. Marshall’s death will be heavily felt in Gains- 
borough. The following extract from the biographical 
sketch of his career which appeared in the Gainsborough 
News ably sums up his qualities, and indicates the nature 
of the loss which his workpeople and adopted town will 
experience : —“ Although a stern disciplinarian, Mr. 
Henry Marshall was the friend as well as the employer 
of those who laboured under his direction. His manner 
was brusque at times, but he was genial and_ good- 
natured, and workmen never hesitated to approach * Mr. 
Henry’ when advice or assistance in time of trouble 
were required, and never was he known to turn a deaf ear 
to one of his workmen who needed aid and sought it from 
him.” 


THe death is announced in America of Mr. Samuel 
Thomas, eldest son of David Thomas, the father of the 
American anthracite iron industry. Like his father, Samuel 
Thomas was engaged all the years of his active business life 
in the manufacture of iron. He was born at Yniscedwyn, 
South Wales, March 13th, 1827, and was taken to America 
by his father in 1839. The family settled in that year on the 
site of the present town of Catasauqua, where David Thomas 
built the first blast furnace of the Crane Iron Works. 








AN AUTOMATIC TICKET-ISSUING MACHINE. 


A NEW machine for printing and automatically distribut- 
ing all kinds of railway, tram, and omnibus tickets, or, in 
fact, tickets of any description, has recently been invented 
and constructed by Count Roberto Taeggi Piscicelli, of Via 
Pier Capponi 29, Florence. This machine, which will 
shortly be in use on the railway between Rome and Naples, 
possesses many features which display great ingenuity on the 
part of the designer. The apparatus prints, numbers, 
dates the tickets, and keeps an account of the financial 
turnover. One of these machines is at present on view in 
London, and we have had an opportunity of examining it. 
This was capable of issuing 400 different kinds of tickets—a:ili- 
tary, ordinary, omnibus, and another type of ticket, first and 
second-class being obtainable in all cases. In appearance 
it somewhat resembles a large cash register. The names of 
the different stations are printed in bold type, and when it 
is required to issue a ticket one of the four handles cor- 
responding to the ticket required is lowered, until a pointer 
on it rests opposite to the name of the station to which it is 
intended to travel. A card is then displayed before the 
operator, giving the name of the station, the class of ticket, 
and the price. The operator having ascertained that the 
right ticket is about to be issued, then turns a handle at the 
extreme right of the machine twice, and the printed ticket 
drops out, leaving a duplicate copy inside. All the tickets 
are numbered consecutively, so that the total issued is 
known. A feature which we noticed was the ingenious 
manner in which the price paid for each ticket is regis- 
tered at the moment of issue ; and, further, the total amount 
taken is also registered. It will thus be seen that the amount 
taken for any class or description of ticket is always known, 
as also the total of the whole amount. Further, should the 
ticket issued necessitate a subdivision cf the payment 
between two or more companies, depending upon the propor- 
tion of the journey travelled by the passenger over different 
companies’ lines, this subdivision is automatically worked 
out, and the official can see at a glance exactly how much of 
the takings is due to other companies. When not in use the 
machine can be locked so that it cannot be tampered with. 








Accorpinc to the Nachrichten fiir Handel (Berlin), 
the town of Bubentsch, Bohemia, has decided to establish water- 
works, which are to be completed by the end of May, 1907. 
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METHOD OF LOADING ON NORTH-EASTERN RAILWAY TRUCKS 


A CURIOUS RAILWAY LOAD. 


For the new turbine ‘‘Cunarders’’ now being constructed 
on the Tyne and Clyde the Darlington Forge Company, 
Limited, was entrusted with the task of supplying the cast 
steel stern frames and brackets, which rank as the largest 
ever constructed in the annals of shipbuilding. These cast 
steel frames and brackets were illustrated and briefly described 
in our issue of September 29th last, but it may be here recalled 
that in casting the main piece of the stern frame 69 tons of 
molten metal were required, and as now finished its weight 
is 50 tons. The after brackets were cast singly, and each one 
of the pair weighs 22} tons, whilst the forward brackets have 
a weight of 24 tons each. The rudder, when fitted, will be 
a truly enormous affair weighing 70 tons, with a diameter of 
stock of 26in. Altogether, the aggregate weight of rudder, 
stern frame, and brackets very closely approximates 220 tons. 
Although the main piece of the stern post was, as shown in 
the accompanying engravings, loaded upon a 50-ton N.E.R. 
trolley wagon, its dimensions were of such exceptional size 
as seriously to exceed the British railway load gauge, 
the ‘‘wing’’ of the frame overlapping the wagon side by 9ft., 
whilst the overhang on the abutment side was 3ft. 6in., the 
total width being 16ft. 44in., and the distance from rail level to 
top of the load 13ft. 4in. It was found impracticable to convey 
the main stern post by railway throughout from Darlington 
to either the Tyne or the Clyde, and the only alternative, 
therefore, was to transport the articles to Middlesbrough, to 
be there shipped from Messrs. Richardsons, Westgarth and 
Co.’s shear legs by special steamers for the respective destina- 
tions. The main post was 31ft. 6in. in length, and its weight 
—50 tons—was evenly distributed over the floor of the trolley 
wagon by means of a number of l4in.” pitch pine beams, 
whilst, as will be noticed from the illustrations, the side 
“overhang,’’ was counterbalanced by means of heavy ingots 
of steel, ; be 

The casting for Clydebank left Darlington several weeks 





_ ago, and advantage was taken of the lull in traffic to transport 
the stern post for the Wallsend-on-Tyne yard from Darling- 
ton to Middlesbrough on a recent Sunday. In view of the 
somewhat abnormal weight and dimensions of the article, a 
maximum speed of three miles per hour was observed, the 
‘‘stern frame special’’ leaving Darlington at ten o’clock in 








THE FRAME OVERHANGING THE LINE 


the morning and reaching the shear legs, Middlesbrough, 
shortly before four o’clock in the afternoon, traffic on the 
adjoining lines being meanwhile suspended. Accompanying 
the train were two powerful steam travelling cranes, and 
these were brought into requisition upon arrival at the 





| Middlesbrough goods yard in order so to alter the position cf | 


the casting as to admit of the load_entering thejsidingfleading 
up to the shipping point. The loading of the casting on to 
the trolley was performed by Mr. R. Kirkby, representing the 
Darlington Forge Company, and supervised on behalf of the 
North-Eastern Railway Company by Inspector Garbutt, of 
Darlington, who also had charge of the special arrangements, 
which had been made by Mr. H. Sinclair, the North-Eastern 
Railway Company’s district superintendent at Darlington, 
to admit of the safe transit of these curious consignments. 








New ALpIne Rattway Line.—The formal concession for the 
proposed Alpine line from Brig to Gletsch has recently been granted 
to Messrs. Imfeld and Stubb by the Federal authorities. This line, 
of normal gauge, will start from Naters, near the northern mouth 
of the Simplon Tunnel, and ascend by steep gradients to the top 
of the Rhone Valley, a distance of forty-two kilometres. From 
Brig to Gletsch there is nothing but a few hamlets and small 
villages, and at Gletsch there is only an hotel and its depen- 
dencies ; consequently the line is intended principally for the 
conveyance. of tourists to see the snow-slide, known as the Rhone 
Glacier, about a mile above Gletsch. The electric motive power for 
traction will be generated by waterfalls. The region traversed 
is in general fertile and less monotonous than the Furka Pass 
road on the other side of the hill leading to Goeschenen, or northern 
mouth of theSt.Gothard Tunnel. Hitherto the connection between 
Goeschenen and Brig has been made by diligences carrying the 
Federal mails during the summer season when the roads are not 
encumbered with snow ; and although the passenger fare is very 
high the service has been a costly one for the Confederation. By 
means of the new railway the traveller will journey with rapidity 
and comfort—protected from the thick clouds of dust and the 
temperature rigours of the Alpine climate. With the diligence from 
Goeschenen walking is often preferable to the coach, which, at 
three miles per hour, follows a road so narrow as barely to permit 
two vehicles to pass, while, quite recently, a coach slipped into 
the ravine. The new railway will be assured of much support frcm 
English tourists. 
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RAILWAY MATTERS. 


Tuer Governor-General of Indo-China, M. Beau, opened 
the Lao-kai Railway line on March 11th. The journey from Ha-noi 
to the Yun-nan frontier took twelve hours, : 

Tue Barrow Town Council have decided to pay the 
Furness Railway Company £30,000 compensation for the Walney 
steam ferry, owing to the Corporation building a bridge across 
Walney Channel. 

Tue Mersey Railway Company is promoting a Bill in 
the present session of Parliament, having for one of its objects the 
authorisation of the company to run motor omnibuses in connection 
with its train service. 

Tue Argentine Government has decided that a railway 
éxhibition shall be held at Buenos Ayres on August 30th, 1907, on 
the occasion of the fiftieth anniversary of the opening of the first 
railway line in the Argentine Republic. 

Ir is announced that Lord Claud Hamilton has been 
elected chairman of the Railway Companies Association for the 
current year, in succession to Sir Ernest Paget, Bart., and Sir 
Charles Scotter has been chosen vice-chairman. 

Tue Board of Trade have recently confirmed the 
North Staffordshire Railway—Light Railway—Order, 1906, author- 
ising the working of branch lines of the North Staffordshire Rail- 
way as light railways under the Light Railways Act, 1896. 


Tue West Yorkshire Tramways Company is seeking 
to obtain parliamentary powers to construct electric tramlines 
between Halifax and Huddersfield by way of Elland, Rastrick, 
and Brighouse, and the Brighouse Corporation have decided 
to support the scheme. 

Tue Midland Railway now owns 2926 locomotives, and 
the train mileage for the last half-year was 47,815,255. The 
number‘of carriages is 5397, wagons 117,674, and the total number 
of employés 70,917. The capital authorised is £192,454,623, and 
the amount expended £119,032,452. 

Ir is proposed to connect the Boojoodih-Hariharpur 
section of the Bengal-Nagpur Railway and the Katras-Khanoodih 
extension of the East Indian Railway with a link, the work being 


treated as ‘‘ joint work ” between the two railways, viz., the East | 


Indian Railway and the Bengal-Nagpur Railway. 


THE Indiana Harbour Railroad was formally opened 
to traffic on January 22nd. It is 100 miles long, and is controlled 
by the Lake Shore and Michigan Central, which furnished the 
money to build it. It cost £1,400,000, and runs from Lake 
Michigan, near Chicago, to the rich Danville, Ill., coalfields. 


On and after Monday next Charing Cross Station will 
be re-opened for traffic. 


present, but the service shown in the published time-tables dated 
October, 1905, and until further notice, will be resumed, with 
certain exceptions. The continental trains will be run from and to 
Victoria until further notice. 


THE Pennsylvania Railroad has completed plans for the 
further improvement of its new lake terminals at 


canal adjoin the plant of the 


coal. The terminal yards and “y 
J ny. 


Buffalo and Susquehanna Iron Com 
built jointly by the two companies. 
plate the expenditure of upwards of £400,000. 


Since 14th February the regular passenger traffic with 


Siberia has veen restored as it existed prior to the war, and that 


goods of all categories are now carried without any obstruction as 
far as the station of Atchinsk, which is 409 versts east of Tomsk. 
Nevertheless, it would seem that the line to the East is in a bad 
state of repair, for the Russian Treasury propose to issue in the 
course of the present year a loan of twelve million roubles for the 
Chinese Eastern Railway, which is the Manchurian line. 


A NOVEL use of compressed air is made by some rail- | 


way companies in the Southern States of America, says the 
Railway Vers. When the loads of cotton for export are being 
taken to the coast, there is always some danger of such highly 
inflammable material becoming damaged through sparks from the 
locomotives. To prevent this, the locomotive boilers are filled with 
compressed air. A train load of several thousand bales of cotton 
can be hauled by these locomotives at a rate of twelve miles an 
hour, although no fire whatever is used in working them. 


THE system of railway lines built by the Liverpool 
Dock Board, to facilitate the transfer of goods to and from 
steamers in the docks, has proved of considerable value, and at the 
last meeting of the Dock Board a recommendation was brought up 


from the special committee in charge of this branch of the Dock | 


Board's activity that a further extension of the system along the 
Hornby Dock should be made. The new system has now been in 


use for nearly six months, and is displacing horse haulage of goods | 


to and from the steamer’s side. The saving on cotton and grain 
shipped inland through Liverpool is said to amount to 1s. 10d. and 
ls. 7d. per ton respectively. 


Tue Liverpool Overhead Railway Company has not | 
so far improved its financial position by the extension to Seaforth, | 
and joint running over the Lancashire and Yorkshire Company’s 
Several of the stations on the overhead line are to | 


Southport line. 
be closed during a portion or the whole of the running hours from 
the present week, in order to reduce the maintenance charges, as 
advised by Mr. Jenkins in his recent report. We are informed on 


good authority that important negotiations are in progress, con- | 
cerning the taking over of this railway by one of the main line | 


companies running into Liverpool, but no definite or official 
statement on this subject can yet be made. 


In the Chancery Division last week 


Mersey Railway Company. The question raised involved the 


powerof the railway companies to run omnibuses to and from their | 


stations. The action was brought by the Attorney-General at the 
instance of the Corporation of Birkenhead, to restrain the Mersey 
Railway Company from running motor omnibuses from their 
station. His Lordship, in giving judgment, said he had come to 
the conclusion that the business of omnibus proprietors, such as 
that carried on by the Mersey Railway Company, was not inci- 
dental or consequential to the authority given them. He granted 
the injunction, but suspended it for a fortnight in view of an 
appeal, 

THE Chicago City Railway Company has issued a 
booklet concerning the heating of cars by hot water and by elec- 
tricity. The chief comparative figures are as follows :—Weight of 
heaters—hot water, 1454 lb.; electric, 3601b. Price of heaters— 
hot water, 140 dols. per car ; electric, 80 dols. per car. Repairs— 
hot-water heaters, 10 cents per car per day; electric, 5 cents. 
Attendance on hot-water heaters, 10 cents per car per day. On 
these figures the cost per day of heating season works out at 80 
cents per car for the hot water, and 73 cents for the electric 
heaters, including interest, hauling dead weight, repairs, and 
attendance. The electric heaters are taken as using 12 amps. per 
ear for 9 hours = 54 kilowatt-hours per day, and energy is taken at 
0-992 cent (0-496d.) per unit. Electric heating has been adopted 
as a result of the saving of 7 cents per car per day shown by the 
tests, 


In consequence of the structural altera- | 
tions now in progress, the full service of trains cannot be run at | 


uffalo, which | 
will make it among the best in the country for handling ore and | 


The ship canal was | 
he complete plans contem- | 


Mr. Justice | 
Warrington disposed of the case of the Attorney-General v. The | 


NOTES AND MEMORANDA. 


Tue cost of rebuilding Blackfriars Bridge over the 
Thames, parliamentary sanction for which is now being sought, is 
estimated at between £200,000 and £250,000. 


THE production of coal in the United Kingdom last 
year amounted to 236,111,150 tons, an increase upon the 1904 
output of over 3,500,000 tons, or 1-59 per cent. 


Tue Town Council of Hamburg has voted the sum of 
£29,300 for the construction of a new observatory at Bergedorf, 
about 10 miles from Hamburg, and £15,450 for the instrumental 
and electrical equipment of the observatory. 


THe German Consul in Seattle draws attention 
to numerous projected irrigation works in the Western States of 
America. Congress has voted over £6,000,000 towards the cost of 
irrigation, and a first instalment of £1,000,000 has been paid. 


AccorDING to the records of the United States Bureau 
of Navigation, the number of ships built in America in 1905, 
exclusive of warships, was 1054, the gross tonnage being 306,563. 
| In 1904 the figures were 1065 and 265,104; in 1903, 1159 and 
| 381,970 ; in 1902, 1262 and 429,327 ; and in 1901, 1322 and 376,129 
| respectively. It will be seen from these figures that the ship- 
building industry is falling off. ; 
| Enovuas coal is said to have been discovered in the 
| island of Batan, of the Philippines group, to supply the army, the 
navy, and the Philippines Government with 200,000 tons per annum 
for 348 years, according to the annual report of the Quarter- 
master-General of the Army. The coal has been tested on some 
of the inter-island transports with favourable results. The island 
of Batan is off the south-east coast of Luzon and at the entrance 
of the gulf of Albay. 


In connection with the rapid strides being made in 
America in technical education, it is interesting to note, says the 
Engineering and Mining Journal, that a movement has been set 
on foot in Germany tending to restrict the further establishment 
| of technical schools. It is claimed by high authorities in that 
| country that the technical ranks are overcrowded, and that there 
| are more men entering technical work in proportion to the popula- 
| tion than any other line of work or profession. 


| Two prizes of £800 and £2000 respectively are offered 
| by the French Minister of Finance to the individual who shall 
discover, suggest, or produce a denaturising substance for alcohol, 
} 
| 








which shall be superior to the agent at present employed, and 

which shall entirely preserve the Government from all possibility 
| of fraud. The larger prize is to be given to the individual who 
| shall discover means of employing alcohol for lighting purposes, in 
the same way, and with the same convenience, as paraffin is now 

used, 
| 
| THE manufacture of cement in the United States con- 
| tinues to make remarkable progress. _Whereasin 1890 there were 
| sixteen factories, producing annually 335,000 barrels of Portland 
| cement, there were, in 1905, eighty-two plants, with an estimated 
| annual output of 31,000,000 barrels. The manufacture hasincreased 
about a hundredfold in sixteen years, for in 1889 the total production 
was 300,000 barrels. Since the great extension of the use of this 
material, the amount of natural cement produced in America has 
rapidly declined. : 


A NOVEL instrument for illustrating the magnetic pro- 
perties of iron was described some time ago to the Cambridge Philo- 
| sophical Society by Mr. A. H. Peake. In this instrument a strong 
| magnetic field is produced by sixteen bar magnets ; this field, 
which is normally horizontal, may be slightly inclined at will by 
rotating a turn-table, to which the permanent magnets are ated, 
through a few degrees. The specimen of iron under test is very 
thin in proportion to its length ; it is supported in a freely pivoted 
| cradle, to which a control weight and a long pointer are attached ; 

the axis of the cradle is in the same straight line with that of the 
| turn-table. 


THE total amount of shipping entering Antwerp during 
1905 was 6034 vessels with a total tonnage of 9,850,592 tons, show- 
ing an increase of 182 vessels and 450,257 tons over that of the 
previous year. This increase is considerably larger than that of 
the year 1904 over the year 1903, which amounted to 268,504 tons ; 
and the returns for 1905 may, therefore, be considered as highly 
| satisfactory for the Belgian port. The increase in British shipping 

accounts for the greater portion of the augmentation, inasmuch as 

the vessels and tonnage entering under the British flag amounted 

to 3210 vessels and’ 4,996,704 tons—increases of 103 vessels and 
| 375,490 tons respectively. 

In an article in the Scientific American on the theory 
| of the hydroplane, Mr. Ernest Archdeacon states that an engine 
| of 20 horse-power will be able to propel a hydroplane at the same 
speed that a 100 horse-power motor propels a boat with the usual 
| construction of hull. The hydroplane is nothing more than a boat 
to which has been added a series of inclined planes. Before 
starting, the water which the vessel draws, as well as its displace- 
| ment, will be maximum. As soon as it is under way, it will 

commence its movement of ascension, which will only cease when 
it attains such a position that the draught of water becomes zero, 
and the displacement also. 


Buast furnaces are about to be erected at Lithgow, 
New South Wales. There is a good prospect of this—the only, and 
the first modern blast furnace plant in Australia—proving a very 
successful enterprise, says the Jron and Coal Trades Review. 
| Immense quantities of ore are available, of excellent quality, con- 
| taining from 55 to 60 per cent. of iron, and no serious amount of 
deleterious matter. Coal and coke in abundance are available. 
They are rather high in ash, but are otherwise of excellent quality. 
| The blast furnaces will be erected on the coalfield and within 
100 miles of the ore, and not very far from the seaboard. They 
are to be part only of a much larger scheme. 


TypHorp fever deaths in New York State numbered 
1554 during 1905, according to the report of Dr. Eugene H. 
Porter, State Commissioner of Health. Dr. Porter says that it is 
no exaggeration to attribute almost every one of these deaths to 
| infected water. While there may be some doubts as to this state- 

ment, unquestionably many of the deaths were so caused, and 
there is no doubt that his recommendations for a better sanitary 
control of the potable water of the State should be heeded. 
| He recommends legislation ‘‘ providing that all plans for public 
water supplies be approved by the State Commissioner of Health, 
and also to secure inspection of proposed and existing sewer 
| systems and water supplies.” 
HIGH-PRESSURE gas distribution is practised by the 
| Western United Gas and Electric Company. The company sup- 
plies twenty-four cities and towns west of Chicago, having a popu- 
| lation of about 140,000, and situated along a line 52 miles in 
length between extreme centres of distribution, says the Engineer- 
ing News. The most interesting feature of the system is the pro- 
| posed concentration of all manufacturing at Joliet, making all 
| consumers outside of that city dependent on the high-pressure 
main. Starting with 501b. pressure at Joliet, it is expected that 
| there will be not over 101b. drop in the 8in. main to Copenkagen, 
| 164 miles distant. From this point a 6in. main runs to Aurora, 
| 74 miles distant, and here 10 i. more drop is believed to be an 
| ample allowance. From Aurora a din. and 4in. line runs to Elgin, 
| 23 miles distant, and here re-pumping will be necessary unless the 
| pressure at Joliet is more than 50 1b, 





MISCELLANEA. 


THE Devonport Town Council have agreed to purchase 
the water undertaking of the Devonport Water Company for 
£244,000. 

Tue Berlin newspapers state that a large party of 
German workmen is coming to England at Easter to study English 
labour conditions. 


Tue name of the latest British battleship is givin 
some trouble to continental commentators. One of the Italian 
papers has taken to calling her the Great Brought. 


THe next examination for the Automobile Club’s 
driving and mechanical proficiency certificates will take place in 
London at 119, Piccadilly, W., on Wednesday, March, 2ist. 


At a recent meeting of the Boston, Mass., Common 
Council the proposed municipal gas and electric light order, 
involving the purchase of plants now worth at least £12,000,000, 
was carried by a large vote. 

Ir Great Britain should increase in the same ratio for 
the next one hundred years the population of this island will be 
about 130 millions, which will require a water supply close on 4000 
million gallons per day. 


THE private Bill of the Liverpool Dock Board respect- 
ing the extension northwards of the Dock Estate towards Waterloo 
was read a second time in the House of Lords on Monday, March 
5th. The Bill is to be opposed in Committee by several of the loc.| 
authorities. 


AccorpDInG to the New York Times for March 2nd, the 
American imports of automobiles through New York since 
January Ist have been 191 cars, valued at £125,000, compare: 
with 123 machines in the same period last year. In the first two 
months of 1904 the entries were only 68 cars. 

Tue Waterworks Committee of the Manchester Cor- 
poration discussed last week what action should be taken to 
prevent the damage of water mains by excessively heavy street 
traffic. No decision was come to, but the matter is to be con- 
sidered again at the next meeting of the Committee. 


AN engineering firm at Pittsburg has recently designe | 
and patented a new type of universal plate mill, and has receive: 
a contract from the Illinois Steel Company for the building of one 
of these mills at South Chicago. The mill will be driven by an 
electric motor of 6000 to 8000 horse-power capacity, this being 
the first time that a mill of this character and size has been 
electrically driven. 


WE understand that the commercial vehicle section at 
Cordingley’s forthcoming Motor Car Exhibition at the Agricultural 
Hall, Islington, will be particularly large, and will include many 
new features of heavy vehicle design. Altogether the show will 
be patronised by nearly 300 exhibitors, which seems to prove that 
there is still room for more than one motor exhibition in London. 
The show opens on March 24th. 


Tue Customs duty demanded on motor cars entering 
Switzerland has been raised from 20f. per 100 kilos. (8s, 2d. per 
ewt.) to 60f. per 100 kilos. (£1 4s, 5d. per cwt.). With the excep- 
tion of Belgium, the Swiss Customs are now the highest on the 
Continent. Tourists will be interested to learn that the existing 
regulation as to visitors depositing the amount of duty and obtain- 
ing a refund has not been altered. 


Tue Rivers Committee of the Manchester Corporation 
met this week to discuss a proposal to modify the scheme for the 
construction of second contact bacteria beds at the sewage works. 
The first contact beds are at Davyhulme, and the Committee pro- 

»08e to construct the new beds in proximity to the existing beds. 
he Committee already have sufficient borrowing powers to the 
amount of £400,000 to carry out the work. 


Ir is stated by the Indian Textile Journal that 
operations wil] soon be commenced by the Bombay Hydo-electric 
Syndicate for the purpose of supplying the textile mills of Bombay 
and district and other users with electric current, obtained by 
utilising the water in the Ghats, iinmense quantities of which are 
wasted during the monsoons. Pipe lines, giving a fall of 1700ft., 
are to be constructed to supply the power. 


Tue Houston liner Fearless, which was injured by 
collision in the Mersey early in February, and was afterwards 
beached at Ezremont, is to be cut in two in her present position, 
and the two halves of the steamer are then to be floated off 
separately. Much of the cargo, which includes reaping machinery, 
spinning machinery, tin and earthenware goods, has been salved 
and sold by auction, by order of the Mersey Dock Board. 


Tue King is to be invited to open the new deep sea 
dock which has just been completed at Cardiff, at a cost of 
£2,500,000. The work has occupied seven years, and about 1500 
workmen have been employed upon it. Its total area is 34 acres, 
It is nearly half a mile in length by 1000ft. in width, and it has 
been made entirely on land reclaimed from the sea. The depth 
of the dock is 50ft., and it will accommodate the largest vessel 
afloat. 


THE scheme for a municipal electric lighting under- 
taking at Macclesfield has been shelved. It is twelve months 
since the Council approved of a small scheme, the cost of which 
was not to exceed £16,000, and three weeks ago a Local Govern- 
ment Board inquiry regarding the borrowing of the money was 
held. The inspector indicated clearly that he considered that the 
scheme was on too small a scale, and at last week’s Council meeting 
it was resolved not to proceed any further with it. 


Tue National Telephone Company has made an offer 
to the Hull Corporation to purchase their municipal telephone 
system, which was recently established. As the terms of purchase 
are understood to be advantageous and such as will repay the 
corporation for the whole of the money expended on the scheme, 
the corporation has formally considered the offer, and the council 
will probably be asked shortly to confirm the agreement of sale. 
There are 1900 subscribers, and they will be allowed to continue 
the use of the instruments without disturbance for three years. 


THE Egyptian Journal Officiel of 21st February 
announc3s that tenders will be received at the office of the Assiout 
Barrege, Assiout, up to 10 a.m. on the 2nd April, for the construc- 
tion of a road bridge over the Ibrahimieh at Manfalout. 
Contrac‘ors should send in their own designs, together with a 
tender in a lump sum, to the director of the Barrage. The work 
is to be completed by 1st June, 1907. Persons wishing to tender 
can cons 1lt the specification and plan at the offices of the Inspector- 
General of Irrigation, Upper Egypt, Cairo, and at the office of the 
Barrage Directorate, Assiout. 


Tue River Dee Conservancy Board has under con- 
sideration a scheme for improving the navigation of that river 
between Connah’s Quay and the estuary. The scheme involves 
the removal of rock from the bed of the river below Connah’s 
Quay, and the better maintenance of the channel by aid of the 
scouring action of the increased current obtained in this way. 
During the past year boats have frequently grounded in the river, 
and compensation for the delay involved has had to be paid by the 
Board. These mishaps have been partly due to the slight rainfall 
pf 1905, but the Dee channel is undoubtedly silting up, and is in 
need of attention. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockxuavs, 7, Kumpfgasse, Vienna, 
CHINA.—KELLY AND Watsn, Limirep, Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AnD Co., 18, Unter den Linden, Berlin. 

F. A. Brocxnavs, Leipzic ; A. TwerrmeyveEr, Leipzic. 
INDIA.—A. J. CompripGe and Co, Railway Bookstalls, Bombay. 
ITALY.—LOESCcHER AND Co., 307, Corso, Rome; Bocca Frerzs, Turin, 
J APAN.—KELLY AND Watsu, Limitep, Yokohuma. 

Z. P. Marvya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

s, AFRICA.—Wm. Dawson & Sons, Lrurrep, 7, Sea-st, (Box 489), Capetown, 
, Gorpon and Gotcn, Long-street, Capetown, 
R. A. Tuompson and Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown Stellenbosch. 
Hanpet Hovssg, Limirep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRA LIA.—Gorpon anv Gortcn, Melbourne, Sydney, and Brisbane. 
R. A. THompson AnD Co., 180, Pitt-street, Sydney ; Melbourne 
Adelaide and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 888, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 

85, Duane-street, New York ; SusscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—KE ty anv Watsu, Limitep, Singapore. 
CEYLON.—WIJAVARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


Tse Excrverr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms <paid in 
advance) :— 

Half-yearly (including double number) £0 l4s. 6d. 
Yearly (including two double numbers) .. £1 9%. Od. 
Cioru Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
iven below. Foreign Subscribers paying in advance at these rates 
will receive Toe ENGInerR weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENoINgER, and 
accompanied by letter of advice to the Publisher. 


Tan Paper Copies. Trick Paper Coptss. 
£0 £1 Os 


Half-yearly .. 18s. Od. | Half-yearly .. .. . 8d. 
Yearly : £1 16s. Od.| Yearly .. .. .. £2 Os. 6d. 
e difference to cover extra postage.) 


ADVERTISEMENTS. 


war The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing tment of the 


Paper are to be addressed to the Publisher, Mr. Sydney ite; all other 
letters to be addressed to the Bditor of Toe ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 


With this week's number is issued, as a Supplement, a Two-page 
Drawing of Coal Tips at Garston Dock, London and North- 
Western Railway. Every copy as issued by the Publisher includes 
a copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 
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*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


487 In order to avoid trouble and we find it necessary to injorim 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

427 All letters intended for insertion in Tue EncIngER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati 

We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


H. G. T.—We should strongly advise you not to try the experiment. 


WELL Sinkixc.—French engineers have for some years t turned their 
, attention to the boring of artesian wells, both in the desert of the Ziban 
and in the Tunisian dependency. 


¥, A. (Falmouth).—Illustrations of one of the vessels in course of construc- 
tion were given in our issue of December Sth last. It has been decided 
to call them Mauritania and Lusitania. 


B. J. (Hartlepool).—The matter would depend largely on the coal you 
were using and the rate at which you proposed to burnit. Any type 
of well-designed boiler using moderately good coal should evaporate, 
say, 7 lb. to 8lb. of water per pound of fuel per hour. Cross tubes in 
horizontal flues add from 3 to 5 per cent. efficiency, and increase the 
heating surface as well. 


N. M. (Toxteth).—Apply directly to the secretaries. Certain qualifica- 
tions are necessary—a good general education, and a recognised 
engineering training. Entrance to the Institution of Civil Engineers 
is only to be obtained in ordinary cases by examination. The home of 
the Civils is in Great George-street, Westminster ; of the Mechanicals at 
Storey's-gaté, close by. 


Gavocr.—The Bourdon gauge is certainly over fifty years old. Its action 
has been discussed many times. If you will make a tube of paper and 
flatten it you will see that it can be curved with ease; open it at any 
part by gentle pressure of the edges between the fingers and it will try 
to straighten itself. The pressure in the Bourdon tube tries to make 
the cross section circular, and the same result occurs. 


H. T. (Urmston).—We give you the names of the principal firms :—The 
Parsons Steam Turbine Company, Newcastle-on-Tyne ; The Westing- 
house Company, Trafford Park, Manchester; British Thomson-Houston 
Company, Rugby ; Willans and Robinson, Rugby; Richardsons West- 
garth, Middlesbrough. There are, of course, other firms making 
turbines for marine propulsion, John Brown and Co., Denny's, of 

Dumbarton, Wallsend Slipway and Engineering Company, Limited, 


&« 


INQUIRIES. 
BROOK'S VALVE RE-SEATING MACHINE. 
Sir,—Can any of your readers tell me the name of the makers of 
Brook's valve re-seating machine ? F. M. C. 
March 14th. 








MEETINGS NEXT WEEK. 





Tue Junior InstiTvTIoN oF ENGINgERS.—Thursday, March 22nd, at 
6.15 p.m. Visit the Works of Messrs. Fraser and Chalmers, Erith. 

Tue Tramways AND Licnt Rar_ways AssocraTion.—Saturday, March 
24th, atl p.m. Trip over Aylesbury and Chesham Lines and Visit to 
Neasden Power Station. 

Royat InstrrvTion oF Great Britarn.—Friday, March 23rd, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘ Imperial Defence,” by 
The Right Hon. Earl Roberts, V.C., K.G., G.C.B., O.M., G.C.S.1., G.C.LE., 
D.C.L., LL.D. 

LIVERPOOL ENGINEERING Socrety.—Wednesday, March 21st, at 8 p.m., 
in the Electrotechnical Laboratory, Liverpool University, Brownlow 
Hill. Ordinary meeting. Paper, ‘“ Electrical Testing,” by Prof. E. W. 
Marchant, D.Sc., A.M.1LE.E. 

Roya Meteorovocicat Socrety. - Wednesday, March 21st, at 7.30 p.m., 
at the Institution of Civil Engineers, Great George-street, Westminster, 
8.W. Ordinary meeting. Lecture, ‘South Africa as seen by a Meteoro- 
logist,”” by Hugh Robert Mill, D.Se., F.R.G.S. 

Tax Institution or Civ, Enoingers.—Tuesday, March 20th, at 
8 p.m. Ordinary meeting. Paper, ‘‘The Outer Barrier, Hodbarrow 
Iron Mines, Millom, Cumberland,” by H. Shelford Bidwell, M. Inst. C.E. 
Friday, March 23rd, at 8 p.m. Students’ meeting. Paper, ‘‘ Waves,” by 
F. K. Stevens, Stud. Inst. C.E. 

Tue Institution or E.ecrricat Encrxgers.—Thursday, March 22nd, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Ordinary general meeting. Paper, ‘‘ Electrical Equipment 
of the Aberdare Collieries of the Powell Duffryn Company,” by Mr. C. P. 
Sparks. ‘Electrical Winding Considered, Practically and Com- 
mercially,” by Mr. W. C. Mountain. 

Soctety or Arts.—Monday, March 19th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘Fire, Fire Risks, and Fire 
Extinction,” by Professor Vivian B. Lewes. Tuesday, March 20th, at 
Sp.m. Applied Art Section. Paper, ‘“‘ English Royal Heraldry,” by Mr. 
Cyril Davenport, F.8.A. Wednesday, March 2lst, at 8p.m. Ordinary 
meeting. Paper, ‘‘ Motor Boats,” by Mr. Bernard B. Redwood, B.A. 

Puysicat Society or Lonpoy.—Friday, March 23rd, at 5 p.m., in the 
Pender Electrical Laboratory, University College, Gower-streec, W.C. 
Papers: ‘‘On Unilateral Electric Conductivity over Damp Surfaces,” by 
Prof. F. T. Trouton, M.A., F.R.S. ‘The Construction and Use of Oscil- 
lation Valves for Rectifying High Frequency Electric Currents,” by Prof. 
J. A. Fleming, D.Se., F.R.S. ‘On the Use of the Cymometer for the 
Determination of Resonance Curves,” by Mr. G. B. Dyke, B.Sc. 
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The Colliery Disaster in France. 


THe appalling loss of life in the Courriéres 
colliery finds no parallel in the whole history 
of coal mining disasters. Of the 1800 hands 
who went down in the morning less than 
600 returned to bank alive, and the number of 
victims is officially given by the company as 1212, 
although the colliers themselves declare that this is 
below the mark. The little towns of Courriéres, 
Méricourt, Billy, and Sallaumines have lost 
the greater part of their population. Nearly 
every house is a house of mourning. Even the 
most destructive weapons of war could not have 
wrought such havoc in so short a space of time. 
It is not our intention to deal with the harrowing 
features of the catastrophe, but to examine into 
the causes that may brought it about, and see 
in what way it may serve to prevent similar 


disasters in the future. The colliery belongs to the 
Compagnie des Mines de Courriéres, one of the 
most prosperous in the Pas deCalais. Courriéres 
is situated at about eighteen miles from Bethune, 
on the extreme east of the Pas de Calais depart- 
ment. The mine has the reputation of being one 
of the safest in the North of France, and is so 
far free from fire-damp that no special precautions 
have had to be taken beyond careful ventilation. 
There are seven levels, the lowest being at a depth 
of 350 m., and to facilitate ventilation all the 
levels and galleries are in free communication. As 
will be seen, this augmented in a large measure the 
destructive effects of the catastrophe. It was in 
the fourth level that the explosion occurred. The 
origin of it was due to a fire in one of the 
galleries. The engineers ascribe this fire to the 
burning of the timbers as the result of negli- 
gence on the part of one of the colliers. An 
attempt was made to damp out the fire by 
walling up the gallery, and it is a matter of 
discussion whether this wall was of the regulation 
thickness. The colliers insist that it was not 
sufficiently thick, and urge that in any case there 
ought to have been a second wall for further security. 
As the explosion took place in this gallery, it is 
naturally directly traceable to the fire; but it is 
scarcely to be expected that we shall ever know 
exactly how the catastrophe took place. So far as 
the exploration, work has gone, it is evident that 
large numbers of unfortunate men ran quite long 
distances. They lay huddled up in heaps as if they 
had stumbled over those in front and were then 
overcome by the poisonous gases. They were all 
black with smoke, or superficially burnt, as if a fire 
had passed over them, and it is to be presumed that 
they were overtaken by flame when they fell. How 
those men near the centre of the explosion suc- 
cumbed will never be known, for this part of the 
colliery is burning, and the intense heat has so 
rapidly decomposed the bodies underground that 
the air is polluted, and any attempt at rescue 
was from the first impossible. 

Although the theory of an explosion by fire-damp 
was at first entertained, it has now being rejected. 
While the colliery may be considered safe, there is, 
of course, always a possibility of a roof falling in 
and opening out a pocket of fire-damp, but it is 
more logical to ascribe the catastrophe to the fire, 
which, obviously, would be more destructive in its 
effects. By walling up the fire, an accumulation of 
carbonic oxide and carbonic acid gas was caused. 
The pressure of this accumulation became so con- 
siderable that it finaily opens a breach in the wall. 
The smouldering timber bursts into a flame, which 
fired the inflammable gases as they mixed with theair 
in the gallery. The bursting out of the wall and the 
explosion, already sufficiently deadly in theirs, effect 
were probably intensified by the dust. The collieries 
in the North of France are notoriously dusty, and 
it is easy to imagine how the great mass of flame 
due to the explosion was propagated throughout the 
whole mine. The engineers describe the explosion 
as a fatality, and as due to circumstances which 
cannot be explained. To a certain extent this is 
true, for the cause of the explosion will never be 
explained with any degree of certainty; but there 
are, nevertheless, hypotheses which suggest that 
serious precautions should be taken in collieries 
where a centre of conflagration is walled up. 

The work of rescue presented formidable diffi- 
culties. The centre of the mine is in an incan- 
descent state, and the hot air and deleterious gases 
are flowing through the galleries at all the levels. 
More than a thousand bodies are rapidly decom- 
posing. Immediately after the disaster attempts 
were made to descend the pits, and those who went 
down returned half mad with horror. The engineers 
themselves were the first to imperil their lives, and 
only gave up when they saw the hopelessness of 
any attempt at rescue, even if there were anyone 
underground to be brought up alive. It seemed 
impossible that any of the colliers could have sur- 
vived the heat and suffocating gases. It is true 
that M. Francois Laure has startled the country by 
an announcement that he is convinced there are 
living people underground, but he does not give 
any reasons upon which he bases this statement. 
The first idea was to flood the colliery. This was 
abandoned because it was argued that the extinction 
of the fire by water would not be ci any immediate 
advantage, and it would deprive the surviving 
colliers of a means of livelihood for a long while to 
come. Then it was decided to clear the galleries 
of the deleterious gases by pumping in fresh air, even 
at the risk of feeding the flames in the No. 4 level. 
All the pits were hermetically closed with boards 
covered with puddled clay, except the pit at Billy, 
where a powerful ventilator was installed. Air was 
pumped in, and circulating through the levels, ex- 
pelled the gases at the same point. Contrary to 








expectations, this did not seem to have the effect 
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of causing the fire to spread, nor has it yet| 
cleared the workings sufficiently to allow the | 
engineers to go far from the bottom of the pit, 
since the air is rendered foul by the decomposing 
bodies. 

While these arrangements were being made for | 


were in excess of those to be had on the road. Not 


only was the whole loss due to air and road 
resistance eliminated by the conditions of test, but 
the bogie or carrying wheels were at rest. In this 
respect the trials differed from those made by Mr. 
Churchward at Swindon. On the Great Western 


ventilating the colliery a salvage corps arrived on | Railway testing pit all the wheels are caused to 


the scene from Westphalia. 
by the Hibernia Company fully equipped with their 


life-saving appliances, consisting of a tank carried on | 


the back containing air highly charged with oxygen 
and compressed to 120 atmospheres. This air is 
expanded in a rubber receptacle agaihst the chest 
and passes into the mouth by a tube. The nose 
and mouth are covered by a mask to prevent any 
accidental breathing of the gases. An equipment 
similar to this was presented at the International 
Mining Congress in Paris in 1900, when its 
unesthetic appearance impressed unfavourably the 
French delegates, who regarded it as an impractic- 
able freak. The German inventor's description was 
listened to with anything but sympathetic interest. 
Yet it is this same equipment, or one based upon a 
similar principle, which has enabled the German 
corps to do such excellent work at Courriéres. 
From the bottom of the pit the French engineers 
showed the way as far as they could with the fresh 
air blowing behind them, and then directed the 
Germans forward to the galleries where the bodies 
lay. The horses were covered with lime, and the 
bodies of the men were taken to the bottom of the 
pit to be brought to the surface. In this way the 
Germans worked underground for hours at a time. 
Notwithstanding these efforts, not a tithe of the 
bodies have been brought to bank, and it is felt 
that the only thing to be done now is to enclose the 
others in coffins where they lie underground. The 
success of the German equipment has shown how 
valuable it may be under other circumstances 
where livingmen have to be rescued. It has already 
been decided to create similar salvage corps on the 
German plan in all the French colliery centres, and 
it is some consolation to know that the lamertable 
sacrifice of life at Courriéres will result in further 
precautions being taken for the safety of the living. 

In conclusion, we desire to express our profound 
sympathy with the many who have suffered the loss 
of those near ¢nd dear to them in this terrible 
calamity, and also with France in a disaster with- 
out parallel in mining history. 


Draw-bar Pull. 


WE have referred elsewhere to a most profuse re- 
port on the locomotive engine tests carried out at the 
St. Louis Exhibition by the Pennsylvania Railway 
Company. It is to be regretted that the elaboration 
with which the tests were conducted, and the 
results have been stated, has resulted in masses of 
figures and graphic diagrams which are too pon- 
derous to be dealt with readily. This is no matter 
for wonder when we remember that the staff of 
observers who worked continuously for months 


This corps was sent | revolve. 


Thus, then, the percentage of pull must 
_ be in practice less than that obtained at St. Louis. 


As we have said, it is to be regretted that it is 
almost impossible to draw from the report any 
definite information as to why one engine gives a 
| better draw-bar pull than another. This is, after 
| all, the test of efficiency, other things being equal. 
Let us take, for example, a Pennsylvania engine of 
the 2-8-0 type; in other words, a very powerful 
|goods engine, with 56in. driving wheels, eight- 
| coupled, and 22in. cylinders, 28in. stroke. Now at 
| 40 revolutions per minute the maximum efficiency 
|of the engine was 82 per cent. Next we take a 
| Vauclain four-cylinder balanced compound. This 
/engine is regarded in the United States by many 
persons as the last word in locomotive construction 
—an engine which cannot be improved upon. 
| There are four coupled wheels, 6ft. 7in. diameter. 
The efficiency varied between 61°£3 and 87:84 
per cent., or, say, roughly, 6 per cent. in favour 
of a first-class express engine, compared with 
a goods engine of a type notorious for its fric- 
tional resistance. Anomalous results similar in 
character pervade the whole report. The only 
deduction which can be drawn with any certainty 
is that the efficiency of a locomotive as measured 
by draw-bar pull depends more on the lubrication 
than on the size of the driving wheels, the number 
of wheels coupled, the diameter of the blast pipe, 
or, in short, any other detail of construction. We 
know, in addition, that the percentage of the 
cylinder power which appears.as stress in the draw- 
bar diminishes with increase of speed. While for the 
whole group tested at 40 revolutions the maximum 
is 94 and the minimum 77; at 280 revolutions the 
maximum is 87 and the minimum 62 per cent. 
With each increase of speed the draw-bar pull 
decreases. We have, consequently, the apparent 
paradox that while the resistance of a train augments 
with the speed, the pull of the engine always 
diminishes. It is worth notice that none of the 
engines tested could be driven at a high speed. The 
Vauclain engine, carefully balanced as it professes 
to be, could not be kept steady, and heated its 
journals at anything over 240 revolutions per 
minute; at 320 revolutions the driving wheels 
lifted clean off the carrying wheels at every revolu- 
tion. A tendency to run to the right side was also 
noticed, the driving wheels bearing so hard against 
the supporting wheels that the flanges of the drivers 
were badly cut. The engine was jacked over and 
wedged, but the wedges came out, and the canting 
to the right was repeated. It was found that the 
driving wheels on the right side were about one 
two-thousandth of a foot more in circumference than 
those on the left. If this had any effect at all, it 











exceeded forty innumber. The summary prepared 
by the Advisory Committee is quite inadequate, 
and we venture to suggest that the information | 
supplied should be concentrated and put before the 
world in a form more convenient for assimilation. 
We propose to consider here one subject, and one 
only, of inquiry, namely, draw-bar pull and its re- 
lations to some other factors concerned in the ex- 
penditure of the power of a locomotive engine. 

To quote from the report :—“ The performance 
of a locomotive, taken as a unit, is best measured 
in terms of draw-bar pull, or dynamometer horse- 
power, as these factors determine the usefulness of 
the machine for hauling cars.” The efficiency of | 
various engines tested measured in this way differed 
so much that at first it was thought that the 
dynamometer must be inaccurate. It was, how- 
ever, found to be correct. The engines tested 
differed materially in construction. There were | 
three different consolidation locomotives, a De 


ought to have canted the engine to the left, or just 
the opposite of what really took place. 

On the whole, the results of these experiments, 
as far as the question of draw-bar pull is concerned, 
are disappointing, and, indeed, they could not have 
been otherwise. No testing pit experiments can 
supply information as to the draw-bar pull to be had 
when an engine is pullingatrain. A vehicle weigh- 
ing 50 or 60 tons cannot be propelled without a 
considerable expenditure of tractive effort. Not 
only is the rolling resistance of the road to be 
considered, but that of the air, and various other 
effects due to want of balance and to curves and 
cross stresses of various kinds. Much information 
concerning other important factors was obtained, to 
which we may refer at another time. The general 
impression conveyed by the report is, however, that 
there is an entire lack of harmony in the results 
obtained. Cause and effect cannot be traced in 
detail; and the information collected so laboriously 
does not seem to admit of such general application 








Glehn, “Atlantic” type, “ Atlantic”’ type engines 
from other American railways, and, finally, a} 
German engine. In the summary of results we) 
see that “the percentage of the cylinder power | 
which appears as a stress in the draw-bar diminishes | 
with increase of speed; at 40 revolutions per minute | 
the maximum is 94 and the minimum 77; at 280| 
revolutions per minute the maximum is 87 and | 
the minimum 62.” Unfortunately it is very difficult | 
to trace out the reasons why one engine should | 
perform better than another. So far as can) 
be seen, it is mainly a question of internal friction, | 
because we are told in another place that the| 
substitution of grease for oil as a lubricant | 
almos tsufficed to double the loss due to it. | 
Indeed, in one instance the machine friction was | 
augmented 100 per cent. In no case were maxi- | 
mum speeds reached, and it must be borne steadily | 
in mind that the results secured on the testing pit! 


that it will in any way modify the future design of 
locomotive engines, either for goods or passenger 
work. 


Steamboats and Principles. 


AFTER several adjournments for unexplained 
reasons, two reports on the Thames steamboats 
were discussed at the meeting of the London 
County Council on Tuesday. The first embodies a 
demand for a supplemental capital vote of over 
£25,000, and is presented by the Rivers Committee ; 
the second is a report by the Finance Committee 
on this demand. It is probably meant to be severe, 
but its moderation is its most marked feature. 
Nevertheless, it expresses enough to show that ex- 
travagant outlay will be more sharply scrutinised in 
future. We shall return to it later; but, in the 





first place, let us consider the demand for £25 000 
more closely. 

It will be remembered that two estimates Were 
approved by a majority in the Council for the steam. 
boat service ; one of £207,000 odd for thirty boats 
a launch, experts’ fees, &c., and another of about 
£72,000 for piers, moorings, and a repairing yard 
Changes and modifications made to the boats 
necessitated further expenditure. In certain cases 
amounting in all to nearly £4000, the “extras” were 
ordered at agreed prices, in others the amount to be 
paid was not fixed, and for the work done the threg 
contracting firms demanded a total of about £22,009 
over and above the original contract price and the 
“extras” already mentioned. The Council refused to 
pay, and Mr. Yarrow was appointed arbitrator. He 
reduced the sum to £13,700. The total amount 
which the boats themselves should have cost was 
£184,000; the actual price that they have cost js 
£201,700 in round numbers. That is the first fact 
to be remembered—that a mistake in an estimate 
amounting to nearly £18,000 was allowed to 
occur, and that the Council is able to correct 
the mistake by making a demand after the 
money has been spent. The second mistake in 
the estimates is even worse. The purchase of 
piers cost £46,000, instead of the £28,000 that 
the advisers to the Council thought would be suffi- 
cient—a difference of £18,000; whilst the construe. 
tion of new piers and repairs to old ones cost £12,000 
more than was anticipated ; in all, the excess over 
the estimates amounts to £30,000. Of course the 
Rivers Committee have reasons to adduce why the 
expenditure is so much higher than the estimates, 
but the public will not hesitate forcibly to endorse 
the mild observation of the Finance Committee 
that they “cannot help thinking that the Rivers 
Committee could have obtained somewhat more 
accurate information as to the amount of work 
which would be necessary before submitting to the 
Council the original estimates of the expenditure 
involved.” There is little doubt that the Committee 
could have done sa had they not.wished to present 
the proposed service in as attractive form as possible, 
and they were prepared to risk the probability that 
their estimates would be far under the mark, know- 
ing by experience that little difficulty is met 
in obtaining extra votes for debts incurred in this 
manner. It has been hitherto a practice far too 
common to allow such supplementary votes to go 
through the Council without sufficient investigation, 
and we rejoice to see that an amendment was 
adopted on Tuesday which checks any further capital 
expenditure on tke steamboat service without the 
express permission of the Council. That is a sign 
of grace which we trust may be taken as indicat- 
ing that the folly of an experiment which is costing 
the ratepayers, few of whom use the service, 
certainly well over £50,000 a year, is at last being 
recognised. We have a similar indication in an 
observation by the Finance Committee on a tenta- 
tive proposal by the Rivers Committee that they 
should be allowed to spend £10,000 upon a repair- 
ing yard. The Finance Committee report—* We 
are very doubtful whether ’’—observe the modera- 
tion—“ having regard to the financial position of 
the steamboat service any further expenditure on 
capital account should be permitted.” We are less 
moderate than the Committee, and say roundly 
that it should certainly not be permitted, first, in 
view of the fact that experience has proved that it 
would certainly be exceeded ; and, secondly, because 
we are convinced that this ill-advised experiment 
must come to an end in, at most, a few years, and 
the repair yard would then have to be sold for a 
song. 

It is very desirable that this case of the steam- 
boats should be kept before the public. There are 
not wanting good reasons for believing that many 
apparently sound municipal ventures are, in fact, 
rotten, and that accounts are squared in a way 
which would not be permitted were a proper system 
of independent auditing in use. Fortunately the 
Rivers Committee stands alone; it is not able to 
charge to one account sums which should be put 
down to another, and it is therefore impossible to 
disguise the awkward facts. For this reason it may 
be studied, and accurate deductions may be drawn 
by those who have little or no knowledge of the 
subtleties of municipal accounting, and we trust 
that it will be so studied and weighed, for we cannot 
think that many of the responsible citizens 
of London would support Sir John McDougall’s 
proposition that it is unnecessary for the service to 
pay if it is of value to the public. That is a prin- 
ciple which may be desirable in certain cases, as In 
the maintenance of streets and the building of 
bridges, but which certainly is not to be thought of 
as of general application. It would lead to free 
trams, free trains, free meals, and a host of other 
free things by which one class would benefit at the 
cost of others. Such a principle has never been 
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ssed, as far as we remember, by anyone in 


ex pre ° ‘ ‘ 
suthority as applicable to services which might be 


conducted by private companies as ordinary busi- 
nesses, and without nuisance or interference of trade 
_as, for example, a toll on a privately owned bridge. 
It has always been the contention of municipal 
councils that they are able to conduct the services 
that they provide at a profit, and to that principle 
they must be pinned. If once they escape from 
it into the field for extravagance that is seen 
through Sir John McDougall’s words, there would 
be no bound or limit to their reckless expenditure. 


The Efficiency of Condensers. 


CreRTAIN engineering questions are suffered to 
yest almost unnoticed for years, and then the pro- 
minence they really deserve is in a manner thrust 
upon them by the labours of an individual. Such 
a question is the influence of air on the efficiency 
of condensers. Of course it is well known that a 
small air leak will ruin a vacuum ; but that is not 
the matter in hand. We refer now to the influence 
which the presence of air in the steam to be con- 
densed has on the efficiency of any given surface 
condenser. Little or nothing has been written 
about this subject. We have, however, now lying 
before us a paper read on the 6th of December last 
bv Mr. James Alexander Smith, before the Victorian 
Institute of Engineers, Melbourne, which opens up 
the whole subject, and supplies a great deal of infor- 
mation acquired in the course of an excellently framed 
inquiry. We hope to find space for the printing of 
this paper in an early impression ; meanwhile, we 
must content ourselves with an unavoidably narrowed 
consideration of its contents. 

Until the advent of the steam turbine a vacuum 
of 25in. to 26in. of mercury, according to the state 
of the barometer, represented good practice alike at 
sea and on shore. The advantage gained by a re- 
duction of back pressure in the low-pressure 


cylinder ought to be obvious. Thus, for example, | 


with a low-pressure cylinder 50in. in diameter making 
600ft. per minute, a reduction of a single pound 
in the back pressure represents about 40 indicated 
horse-power. It does not appear that a knowledge 
of such facts is always followed by an attempt to get 


a better vacuum ; indeed, it is well understood that | 
it may easily come to pass that the higher | 
vacuum will not pay with reciprocating engines. | 
This, however, is not true of the turbine, whose | 


efliciency depends so largely on the excellence 


of the vacuum that no price seems too large to pay | 


for the best. It is for this reason that the auxiliary 
“dry air-pump” is found in turbine steamers. The 
facts impart an interest and value to Mr. Smith’s 
paper greater than they would otherwise possess. 
It is well to premise here that a very dense 
ignorance exists as to what steam really is, how it 
is made, and what, under certain circumstances, it 
will do. Thus, for example, it possesses the curious 
property of making solutions of various salts much 
hotter than itself, while the way in which it parts 
with heat to various solids under various conditions 
is complex and ill understood to a degree. It has 
long been surmised that an admixture of air with 
steam will much retard its condensation ; but the 
laws of condensation as a whole are little understood, 
and the design of surface condensers is purely 
empirical. Mr. Smith, after various trials, devised 
a simple apparatus which appears to us to be 
admirably adapted to his purpose. It consists 
of a horizontal cylinder, made quite air-tight, 
containing a measured quantity of water. The 
water can be made to boil by Bunsen gas jets 
issuing from a horizontal pipe the length of the 
cylinder, which is about 3ft. long and 7hin. in 
diameter. It is made of galvanised steel, No. 19 
thick, and the joints are folded, soldered, and tarred. 
The tarring was found to be essential to keep out 
air, which passed through soft solder. In the 
steam space are two tubes, through which the con- 
densing water flowed. Its quantity, speed, and 
temperature were all factors in the experiments. 
At each end of the cylinder circular glass windows 
are fitted. In using the apparatus air is first ex- 
tracted from the water by a pump and by boiling. 
The result is a vacuum so far good that the 
temperature of ebullition falls to about 70 deg. 
Fah., and the steam is practically clear of air. 
The cooling water is then passed through the 
condensing tubes. The question to be answered 
Is the rate of rise of temperature of the water 
passing through the cooling tubes, the pressure 
of the steam being kept constant, which was easily 
done by regulating the supply of gas and water. 
Measured volumes of air were admitted to the 
Steam space in the cylinder and the results noted. 
We can do no more than give here the general 
conclusions of the author, which are that if high 
vacua are required air must be excluded. With 
high vacua, climatic conditions are a potent factor, 





which must be carefully considered. In the 
absence of exact knowledge, theimpossible has been 
attempted in design. Only by rational condenser 
proportions will it be possible to push the efficient 
expansion of steam to those limits that recent im- 
provements in motors. seemed to render easy of 
attainment. 

The salient fact brought out by these experi- 
ments is that the presence of air or any gas 
in the steam to be condensed retards condens- 
ation. We have no attempt at an explanation 
of the fact to offer. Not only then does 
the air impair the vacuum directly by occupying 
space in the condenser, but it retards the passage 
of heat from the steam to the cooling water. It 
may be assumed that the conditions inside the con- 
denser are those of any mixture of gases, namely, 
that each gas will exert the same pressure as though 
the other was not present. Each gas is to the other 
as a vacuum, and the total pressure is the sum of 
the partial pressures ; but Mr. Smith warns us that 
this law only holds good with steam, which is 
always at the critical point, and air, when the tem- 
perature of the apparatus, the vapour, and the 
water are in equilibrium. Incidentally, Mr. Smith 
ascertained interesting facts quite apart from the 
influence of air. Thus his experiments go to show 
that ghort tubes in a surface condenser are more 
efficient than long tubes. The differences in tem- 
perature between the vapour and the cooling 
water form a geometric series of which the 
initial and final differences are the first and last 
terms. In other words, if we plot a curve 
for the difference in temperature along the length 
of a condenser tube, that curve will be logarithmic. 
| We see from this that the series condenser, in which 
the water flows backwards and forwards, is a 
mistake. The final temperature of the cooling 
water does not vary directly as the tube length. 
| 'Fhus, if the water ina tube 6ft. long is raised in 
| temperature 10 deg., it does not follow that in a 
|tube 12ft. long the temperature will be raised 
20 deg. For constructive reasons, it is better to use 
short tubes than long tubes in a condenser; and, 
according to Mr. Smith, the short tube is not only 
right commercially, so to speak, but practically. 

In order to secure the last inch of vacuum, very 
large quantities of cooling water are required. 
At sea this does not matter—it is only a ques- 
tion of the capacity of the centrifugal pumps— 
but on land the case is very different. Most 
|electric generating stations, for example, are 
of necessity fitted with cooling towers, which cost 
| a good deal of money. Even if we assume that all 
air is carefully kept out of the steam, the quantity 
of cooling water required is very great. James 
Watt used to allow thirty times the feed-water 
with jet condensers. We shall not be far from the 
truth if we take the average temperature of con- 
densing water as it goes into the tube or the jet at 
80 deg. Fah. If now the vacuum is 24in., and the 
water is rejected at 128 deg. Fah., the difference 
between its temperature and that of the steam will 
be about 48 deg. If, however, the vacuum is 28in. 
the difference will be only 8 deg. We take these 
figures from a lecture delivered by Mr. W. H. Roy 
to the Bradford Engineering Society, and we see no 
reason to question their substantial accuracy, not 
only in theory, but in practice. But while to 
get a vacuum of 24in. the quantity of water 
required would be 22 times that of the feed- 
water, for a 28in. vacuum it would not be less 
than 132 times the weight of the feed. These 
figures show how essential it is in designing a con- 
densing plant to keep down the temperature of the 
cooling water initially as much as possible. When 
|turbines are used, it is beyond all question that 
| more money must be spent on the cooling tower, 
or pond, or whatever device may be employed to 
| extract heat, than will suffice with piston engines ; 
_and that money will, no doubt, be well spent in 
| securing the augmented efficiency of the engines. 
| When piston engines are employed it is practically 
|impossible to prevent them from drawing air, 
| although something might perhaps be gained by the 
| use of the lantern brass in the low-pressure piston- 
|rod stuffing-box, supplied with water, which con- 
| tributed so largely to the efficiency of the Cornish 
| pumping engine. But with the turbine there should 
| be no difficulty. The only place where air can get in 
| ought to be the low-pressure stuffing box, and this 
| can easily be kept drowned. 








Vanadium Steel for Motor Cars. 


| We have from time to time drawn the attention 
_of our readers to the importance of vanadium steel 
| for constructional work demanding great strength. 
| In a paper upon “Motor Car Practice in 1905,” 
'read before the Liverpool Engineering Society on 
| February 21st, and discussed on March 7th, Mr. 
\E. A. Rosenheim has presented some new. test 








figures for this class of steel, which give adJled 
emphasis and importance to our previously ex- 
pressed opinions on this subject. The table 
containing these figures is reproduced on page 276 
of this issue. Of the six special steels referred to, 
a nickel vanadium steel shows the best results as 
regards elastic limit and breaking stress—80 tons 
per square inch—a vanadium chrome steel being 
second—48 tons per square inch—and a nickel 
chrome steel manufactured by Krupp being third— 
45 tons per square inch. This last-named steel is 
made from Swedish iron, and is employed by the 
Mercédés Company for the springs and axles of 
their cars. Lemoine, of Paris, uses a chrome steel 
of much lower strength, made from Swedish iron, 
for springs and axles. The nickel vanadium steel 
produced in this country would therefore seem to 
be eminently adapted for motor car work, and Mr. 
Rosenheim is of opinion that it will in time be 
extensively used for this purpose. It is somewhat 
disappointing to find, however, that most of the 
English makers prefer to obtain springs and axles 
from French manufacturers, and up to the present 
the use of the special steels now being produced in 
Sheffield and at Queensferry has been confined to 
one or two of the more advanced British firms. A 
large amount of research work -has been carried 
out here relating to these special steels ; and it is to 
be hoped that the English makers of vanadium and 
other steels, suited for motor car springs and axles, 
may receive adequate support from the motor car 
manufacturers, and thus be compensated for the 
money and time spent in their experimental work 
upon this subject. At the motor car exhibition now 
being held in Sheffield a sample of nickel chrome 
steel which has borne an elastic limit test of 424 tons, 
and an ultimate breaking-strain test of 514 tons per 
square inch is shown. This sample of special 
steel proves that, even in the manufacture of nickel 
chrome steels, Sheffield can produce material for 
motor car work fully equal to that turned out in 
Germany or France. We hope the motor car 
manufacturers in this country will make a note of 
the tests recorded in this article, and show a 
disposition to place their orders at home. 


A Surplus of Engineers. 


Last month the Moniteur Belge published a 
Royal decree dealing with a subject which affects 
not merely the interests of the home country, but 
has an intimate bearing upon those of other 
European nations. The decree alludes to the super- 
abundance of men to whom Belgian diplomas have 
been granted, and the increasing difficulty of finding 
employment for them within the narrow limits of 
their own country. A Commission accordingly has 
been appointed to investigate and report upon the 
best means to be adopted to facilitate in foreign 
lands the employment of those possessing the 
diplomas of Belgian institutions of a high order. 
The decree has especial reference to engineers 
and licentiates of commercial science. Bel- 
gium plainly declares that she has more 
than she wants of this class of population, 
and that she intends to export the surplus. Her 
higher schools have also a similar redundancy, and 
will use all their endeavours to disembarrass them- 
selves of it in like manner. Without due regard to 
the demand, production continues to gain ground, 
and is a fact beyond dispute that Belgium is suffering 
at the moment from a plethora of trained men. But 
she is not alone; in England and America the 
same thing is being felt, and in Germany it is 
reaching the acute stage. In Belgium the modern 
mania for developing the higher academical training, 
and producing engineers and recruits for technical 
callings is as pronounced as beyond the Rhine. It 
has been stated that the number of pupils has been 
tripled during the last ten years in the higher tech- 
nical schools of Germany.. In Prussia it has quad- 
rupled in the metallurgical department, and in other 
provinces of the empire it has multiplied five-fold. 
Such a continuous accession to the technical ranks 
appears out of all proportion to the present, and in 
a lesser degree to the future requirements of the 
industries. The laws of supply and demand 
relating to professions, trades, and vocations in 
every country are inexorable. The demand is 
approximately a known quantity, while the supply 
is frequently practically inexhaustible. As a conse- 
quence, unless some new factor is brought into play, 
salaries and wages are cut down, and the competi- 
tion between candidates becomes abnormal. The 
official recognition of the situation in Belgium to 
which we have drawn attention is in itself a confir- 
mation of the truth of this fact, and a corroboration 
of its gravity and magnitude. It will be interesting 
to watch the results of the labours of the Com- 
mission, and we confess to some pardonable 
curiosity respecting the location of the promised 
land. 
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MOTOR CAR PRACTICE-IN 1905. 


In the course of a paper on “ Motor Cars” read before the Liverpool Engineering Society on February 21st, the 
author, Mr. E. A. Rosenheim, stated that springs are mostly of foreign manufacture, Messrs. Lemoine, of 
Paris, having practically a monopoly of this branch of the business, together with that of axles and axle arms. 
Among the few exceptions are the Wolseley and Siddeley Companies, who make their own axles from Vicker’s special 


axle steel. 
makers :— 


The following tests were given for the various types of high-class motor steels now being used by various 
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Bending. Remarks, 


Oil tempered nickel chrome crucible steel, made 
from Swedish base. Used by ‘‘ Mercédés” and 
others 

Ditto ; also by ‘‘Crossley ” 
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Tests from raw material 





Oil tempered crucible chrome steel from Swedish 


Bends over 
base. Used by ‘‘ Lemoine ” for springs, &c. 


lin. diameter 
through 
180 deg. 
Bends close | Oil tempered open-kearth vanadium chrome 
Nickel vanadium oil tempered open-hearth. This 
material gives such marvellous results that it 
is bound to be widely adapted for motor car | 
construction | 
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through 
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* This figure is of doubtful accuracy. 





THE PROPOSED LIGHTHOUSE ON THE 
DIAMOND SHOALS. 

ANOTHER attempt is about to be made to construct a light- 
house on the dreaded shoals lying off Cape Hatteras in North 
Carolina. There is no submerged danger along the whole 
extent of the Atlantic freeboard of the United States so 
feared by mariners as the Diamond Shoals, lying as they do 
in the direct track of all shipping passing Cape Hatteras from 
north to south. -The shoals extend in a south-easterly direc- 
tion, from the shore to a point 74 nautical miles from Cape 
Hatteras, and consist of coarse sand and broken shells. The 
tidal range is less than 2ft. at springs, but the coast current 
in the vicinity has a velocity of four knots after heavy gales. 
The Gulf Stream flows past Cape Hatteras at a distance of 
about 15 miles from the shore, in a direction from south to 
north ; its average velocity is 2} knots, but this is largely 
increased at times. To avoid the current, all vesssels going 
south must pass between the western limits of the Gulf 
Stream and the south-east tail of the shoals. The locality 
is peculiarly subject to storms, and the seas met with off 
Cape Hatteras are as heavy as, if not heavier than, any on 
the whole Atlantic coast. Shipping going north keeps in 
the track of the Gulf Stream, and thus avoids the dangers. 
To south-bound traffic the shoals are, however, a constant 
menace, and many wrecks have occurred. The lightship 
now stationed to the south-east of the shoals, and about five 
miles distant therefrom, constitutes a partial safeguard, but 
it is very liable to be driven off the station in heavy weather, 
and the range of the light carried is necessarily very 
restricted. 

Owing to the shifting nature of the shoals, the tremendous 
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scouring action of the current, the depth of water—24ft.— 
and the exposed situation, the construction of a lighthouse 
presents one of the most difficult problems yet faced by 
engineers engaged in the lighting of the coast line. 
of maintaining a light-vessel on the station is considerable. 
The two vessels now employed—one being in reserve—are each 
of above 589 tons displacement, steam-propelled, and pro- 
vided with fog sirens and electric lights. The cost of the two 
ships amounted to £38,000, and the annual maintenance 


charge is over £5000. The vessels have frequently dragged | 


their anchors and been driven off the station, and in 1898 one 
drove ashore and became a partial wreck. 
first placed on the station in September, 1897. 


In 1890 a contract was placed with Messrs. Anderson and | 
3arr, of New Jersey, for the construction of a lighthouse on | 
The caisson was 54ft. | 


the Outer Shoal, at a cost of £97,000. 
in diameter at the base, the lower portion being cylindrical 
for 30ft. in height, surmounted by a conical section, 15ft. 
deep, on which a further cylindrical structure was to be 
built. The caisson was moored in position on July 1st, 1891, 
but the scour occasioned immediately the structure grounded 
Was so severe as to cause it to list to an alarming extent, and 
a storm ensuing, the caisson became a total wreck in less 
than a week. The work was abandoned, and it was not until 
1894 that a further attempt was made by the officers of the 
United States Lighthouse Board, when some temporary 
structures were erected on the Outer Shoal. The second 
attempt was, however, abandoned in 1896, and the provision 
of a light-vessel determined upon. The desirability of con- 
structing a permanent light tower on the shoal itself has been 
frequently brought before the notice of the United States 
Government since that time, and in 1905 an Act of Congress 


was passed, making a contract with Captain A. F. Eells and 
others for the construction of a lighthouse and its equipment | 
for the sum of £163,000. No payment is to be made until | 


one year after the completion of the work and exhibition of | 
the light, and the final payment at the expiry of five years | 


—— 


open, 1:39; with throttle closed and compression cocks half 
open, 1:49; with throttle open and compression cocks full 
open, 1°63; with throttle closed and compression cocks full 
open, 1:69; with throttle open and exhaust valve alway, 
shut, 1:60. By deducting the 0°75 horse-power necessary co 
overcome friction in the engine from the above figures “th 
work done in sucking in an compressing the air under the 
different conditions is found. The maximum braking effect 
obtained was equal to 46 per cent. of the, power given off }, 
each cylinder at 590 revolutions, namely, 3-7 horse-powoy y 
Now, if it had been possible to alter the phase of the cam 
which operates the exhaust valve so that the latter could be 
opened at the commencement of the third—instead of the 
fourth—stroke, it was shown that the indicated horse-power 
required to drive the engine would have been 1°65, and the 
total power—including that to overcome friction—2-40 horse. 
power. Thus the maximum braking effect obtained at the 
clutch is 65 per cent. of the power whichthe engine is capablg 
of developing. If the losses in transmitting the power between 
the clutch and the road wheels be added, the percentage of 
braking effect would be greatly increased. These may he 
safely estimated at 15 per cent., so that the maximum retard. 
ing effect when the engine is run by the car amounts to 80 per 
cent. of the power which the engine gives off in actual work. 





ing conditions. 
In many motor cars it is not possible to apply the brakes 
without releasing the clutch at the same time, a defect which 


| has long been apparent, but, if realised, not remedied by 


some motor car makers. It will be seen from the foregoing 
that not only should one brake be disconnected from the 
clutch, but also what a valuable retarding instrument the 
engine can be made in itself if an arrangement be provided 
whereby the exhaust valve can be opened when necessary on 
the third instead of on the fourth stroke of the cycle. ~ 








NEW DOCK AT METHIL. 


Tue first official statement as to the plans of the North 
British Railway Company, for the dock extension at Methil, 
and also for the doubling of the Thornton to Leven Railway, 
was made by Mr. Jackson, the general manager, at the 


The cost | 


A light vessel was | 


from completion, the contractors having to maintain the 
structure during this period. Messrs. Harriman Bros., of 
Boston, Mass., are the engineers for the work. 

The famous Rothersand Lighthouse at the entrance to the 
river Weser exhibits, perhaps, the nearest approach, so far as 
physical conditions of site are concerned, to the proposed 

| structure on the Diamond Shoals. After an unsuccessful 
attempt in 1881, a caisson was sunk in the shifting Rother- 
sand, and the lighthouse completed in 1885 at a total cost, 
including the first attempt, of over £65,000. The structure 
is, however, of much smaller dimensions than that now pro- 
jected, and the exposure is less. It is proposed to commence 
work on the foundations of the Diamond Shoals Lighthouse 

| during the summer of this year. The caisson will be in the 

| form of a truncated cone with cylindrical base about 6ft. deep, 

| from which the cone will rise. The base diameter is over 
100ft., and the total height of the caisson 80ft., the diameter 
at the top being 50ft. The sides of the structure consist of 
double steel walls divided into water-tight compartments and 
stiffened by vertical girder ribs. The central tube, which will 
be open, is connected to the side wall by horizontal and radial 
girders, which carry floors for the temporary accommodation 
of pumps, engines, plant, stores, &c. The bottom of the 
caisson, with the exception of the central tube, is scaled by a 
double floor, the space between and the lower portion of the 
side walls being ballasted with concrete. It is proposed to 
tow the caisson to the site, ground it in position, and sink it 
to the required depth by pumping sand up through the central 
tube. The sand will be trimmed towards the open mouth of 
the central tube by men working in compressed air under the 

| lower concrete floor. When sunk to the required depth ‘rip 
rap 
prevent scour, and the lighthouse tower erected. The 
caisson itself is to be filled with concrete. The focal plane of 
the light, which is to be of the first order, will be 150ft. above 
sea level, thus giving a geographical range of over 19 miles. 
The steel tower is to contain, besides dwelling rooms, 
powerful fog siren machinery. 

The most interesting features of the design are the conical 
form of the caisson, and its enormous base diameter, giving 
it great stability even when considerably listed by unequal 
sinking or scour. All other caisson foundations in similar 
situations have been cylindrical in form, and with much 
smaller base areas, The progress of the work will be 
followed with considerable interest on both sides of the 

| Atlantic. 











ENGINE BRAKING ON MOTOR CARS. 


ALTHOUGH all drivers of motor cars are aware of the utility 
| of the engine as a brake when running down hill, there has 
hitherto not been much data available concerning the actual 
resistance which the motor is capable of offering to the pro- 
gress of the vehicle. Braking by this means has many 
advantages which will well repay study and experiment on 
| the part of motor car engineers. In the first place, it will 
result in less wear and tear than with the ordinary brakes, 
and in the second case the water jackets round the cylinders 
will absorb any heat which must be engendered in doing 
work. Much light was thrown on the subject in a paper read 
recently before the Automobile Club by Mr. W. Watson, 
D.Sc., F.R.S., who has carried out some instructive experi- 
ments to ascertain how far the engine can be made to control 


| the speed of a motor vehicle. The engine used has two 


lift of the valves being fixed. The diameter of the cylinders 
| is 34in., stroke 4in., and the cranks are set at 180 deg. To 
carry out the experiments the engine was belt-driven by an 
electric motor, and-the power absorbed was deduced from a 
voltmeter and ammeter placed in the supply circuit. Diagrams 
taken from the engine working explosively showed that at 
| 700 revolutions per minute the mean effective pressure was 
| 87 1b. per square inch, and the indicated horse-power 5:94. 
| Mr. Watson first measured the power required to run the 
| engine when no variations of pressure occurred in the cylin- 
| doing work against the friction of the moving parts. To do 
| this the cylinders were open to the atmosphere. It was found 
that the energy thus utilised amounted to 0°75 horse-power 
} when running at 590 revolutions per minute. With the 
| throttle open the power required was 1:03; with the throttle 
| closed, 1:22; with throttle open and compression cocks half 


will be deposited on the outside of the caisson to | 


cylinders working on the four-cycle system, with mechani- | 
cally-operated inlet valves, and governed on the throttle, the | 


ders, the whole of the electrical energy being absorbed in | 


| annual social meeting of the company’s workpeople, held in 
| Methil, on the 9th inst. In the course of a few days, he 
| said, a Bill would be submitted to the House of Lords to 
| provide both additional dock accommodation and facilities 
| for bringing coal to the dock. The new dock would have an 
| area somewhat larger than that of both the existing docks 
| put together. It was to be situated a little to the east of 
| the existing east dock, and to lie between high and low-water 
|}mark. Almost double the present number of berths would be 
| provided, and some of these would be of a very high class, 
| The depth of water would be 32ft., and the width of the dock 
| gates 80ft.. so that the coalmasters, or shippers, could bring 
forward as big boats as they could find, and they would be 
able to take them in. It was also intended that the Leven 
and east of Fife line, from Thornton to Leven, should be 
doubled. This would not only provide a way for bringing the 
coal from West Fife to the dock very conveniently, but it 
weuld also facilitate the working of the passenger traffic on 
the Leven and east of Fife Railway, and be a considerable 
benefit to the coast right on to the East Neuk. They also 
proposed to improve the Leven dock branch line from the 
Leven to Thornton Railway to the dock, making it fit to 
carry a large traftic to the new dock. The ground would be 
so laid out by marshalling and storage sidings that there 
would be no difficulty whatever in working any traflic that 


| the coalmasters might choose to offer. 





| LETTERS TO THE EDITOR. 


| (We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ESTIMATION OF COSTS. 


Sirk.—This, or a kindred subject, had a long run in the pages of 
| THE ENGINEER many years ago, and lasted quite twelve months, 
during which time many of the principal engineers contributed to 
| the discussion much of an interesting and instructive character. 
| and, whilst all agreed that irregularity of estimating was a fact, 
| yet little or no result attended the discussion, which was ably 
| dealt with at the finish by one or two leading articles. I aim 
| only writing from memory, but substantially the fact is that the 
subject is not new in the pages of your paper. 
| Engineering is itself a complex matter, covering ground of an 
| enormous extent, and, if I may be permitted to say so, it is not so 
| much the result of want of system, but want of personality, which 
| is at fault in regard to the variety of values attached to any one 
| particular estimate from a number of firms. We may imagine ten 
| firms engaged in similar work, say, tnaking engines, each being 
| more or less capable of turning out work of a satisfactory 
| character. Now, if we ask each and all of these firms to quote for 
| some particular job from a complete set of detailed drawings, 
| with a schedule of quantities, very likely 25 to 30 per 
| cent. of difference would be found between the highest and 
lowest estimates, and I am quite prepared to say that no 
amount of bcok-keeping or card arrangement would make 
any difference in the results) Why? Because the conditions 
under which highest and lowest estimates were prepared may 
be widely different. The firtii quoting the highest price may be 
the most up-to-date out of the ten ; they may have the most exact 
system of book-keeping, even to the extent of being elaborate, 
and they may know to a penny what the sum total of the dead 
charges are, and yet be unable to quote less than within 25 to 30 
per cent. of the lowest tender. Clearly the system cannot be at 
fault, therefore it must be want of personality. In other words. 
there is a want of real, practical experience ; if it does exist 
somewhere in the firm it has to hide its head, or else the conse- 
| quences would be serious to the head. Very few jobs but what 
carry some possible contingent condition, which nothing but actual 
| experience can measure. Every one may know that the condition 
| may crop up, and therefore it must be prepared for, as a percent- 
age upon the estimate, and, as many of these contingent things 
| may occur, there are many percentages added to meet them. 
| Evidently no card system, or other system, can provide against 
such conditions, and it may happen that some contingent occur 
rence has recently disturbed the profit of some job, and as they do 
not intend to be caught again the percentage is made ample and 
sufficient to meet the case. 

The firm quoting the lowest tender may have only the ordinary 
system of engineering book-keeping going, and may not know 
exactly what their total dead charges are ; but the head may be a 

| man of sound practical experience, and he takes care to have 
similar men about him ;‘or he may not be practical himself, but 
he has the wisdom to employ someone with wide experience, 
and actual practical knowledge, and has the sense to allow that 
=— full power to deal with the practical side of the question. 
| ‘his person, presumably the manager, knows all about the con- 
tingent conditions ; but he knows more—that is, he knows how to 
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ke the possibility so far away that there is little likelihood of 
the contingency getting a chance to rise. In other words, he 

akes the contingent expenses so small, or deals with the matter 
Se other way. Now, this is easily done ; for instance, the 
most up-to-date firm has a price for every machine, and their 

stem is so perfect that this price is always charged against the 
oO; then this is another item which may cause a difference in the 
stimate. 
< firm quoting the lowest tender does not forget his machine 
charges: but he may look at them in this way : His machinery, by 
reference to the charges, has long ago paid for itself, therefore he 
sons that any untoward contingency is ensured by the machinery, 
and if the contingency occurs the machinery pays ; or, in other 
words, the charges against the machines are not fully made out 
against the job ; besides, the lowest tender has the smallest margin, 
and every. practical man knows what wonders can be done to 
cave money in tight corners. : 
“There is not much doubt that each firm gets the correct value of 
actual material and wages, but it is the other things that make the 
difference. ‘This brings us to the crux of Mr. Farnsworth’s argu- 
ment, being that the estimating and prime cost department, by 
its chief, must be the ruling spirit in the works, and to be so he 
must be an engineer, practical and thorough; but he must be 
more, he must have capacity for financial detail. The manager of 
the business, that is the engineering manager, should be supreme ; 
then with the right man and an ordinary decent system of keeping 
costs and arranging estimates many of these 25 to 60 per cent. 
differences would be things of the past. 

Where does the fault lie? Too often with the heads of firms, 
more especially in public companies, where you often hear the 
manager told, ‘‘ Oh, yes, that is a commercial matter ; we will see 
tothat.” And their seeing to it too often results in undoing the 
whole of the profits-that would have otherwise made the job a pay- 


in some 


jng factor. 

5 conclusion, it is a most regrettable fact that many firms, even 
large ones, seem to regard the keeping of actual costs as directly 
instrumental to making a profit, forgetting that a cost clerk only 
tabulates information given to him, and is quite unable to say 
whether it is too much or too little, unless a similar job turns up, 
which he can compare ; and yet the cost clerk is often found 
fault with for that which he is unable to control. 

One method is not only essential, but a common-sense one, viz., 
let every foreman put his value upon each detail of a drawing, 
and, after he has done so, let the manager interview each one 
separately, and if he be the right man, then his position is this :— 
Fach foreman is a specialist in his department, and no manager 
need fear having too good a man ; but he must be prepared for one 
thing. When his specialist gets into a knot his manager must be 
able to untie the knot, and after he has untied a few, the fore- 
man regards him with some reverence. Then, in his interview with 
each foreman, his tact shows itself, and also his ability, because 
some items may be in accord with his own ideas, and another may 
not be. Now, a few questions and answers square up matters, and 
both are satisfied, with this advantage—when the foreman gets the 
job to do, he sees that it is kept within, not his estimate, but the 
amended one which is agreeable to both manager and foreman. 

Under such conditions we generally find a firm of this stamp 
taking a full share of the work going, and making it pay under 
what we may term common-sense management, in which 
personality and system combine to produce a happy result. 

Coventry, March 7th. JOHN BATEY. 

[As a contribution to this discussion we quote some sentences 
from a letter by Sir Joseph Lawrence which appeared in the Times 
of 6th inst :—‘* Economy in the scientific and technical personne! of 
English factories is becoming a regrettable necessity under present 
conditions:—In the case of one important British electrical 
manufacturing company, with a capital of several millions sterling, 
on the board of which I sat for many years, I have asked the ques- 
tion, ‘In what way can it avail us to keep up an elaborate cost-price 
system, which enables us to determine, to the third decimal of a 
penny, the cost of every screw and bolt, when we cannot make 
profit enough to pay for the very stationery used in getting out the 
calculations ¢’”—Ep. THE E.] 





SPECIFICATION FOR PORTLAND CEMENT. 

Str,—We should be obliged if you would insert the enclosed 
copy of a letter to the Secretary ofthe British Standards Committee, 
A copy of same has been sent to several makers of Portland cement 
from other raw materials than chalk and clay, but there are, no 
doubt, other firms interested in a revision of the present specifica- 
tion, and also many engineers whom we have been unable to com- 
municate with. 

By your kindness in inserting these letters those interested will, 
if they care to apply to us, receive full information as to the 
proposed meeting. Cuas. NELSON AND Co., LIMITED. 

Blue Lias Lime and Cement Works, 

Stockton, Rugby, March 13th, 
[Copy.] 

To L. 8. Robertson, Esq., Secretary to the Engineering Standards 
Committee, 28, Victoria-street, Westminster, London, 8S. W. 
“BriTisH STANDARD SPECIFICATION FOR PORTLAND CEMENT.” 
Dear Sir,—Re above, dated December, 1904. On inquiry in 
the summer of 1905 we were informed by H. H. Humphreys, Esq. 
one of your Committee—that the standard as then issued was 

not in its final form, and was open to revision. 

As time went on, we found the standard was still issued and 
used without modification. At the present time we daily find 
more and more engineers and architects asking for cement to 
that standard, consequently we now feel it necessary to ask 
your Committee why only cement makers who manufacture 
from chalk and clay, and those practically all situated on 
Thames and Medway, are represented on the Committee, while 
makers of Portland cement from other raw material, such as 
the lower lias formation, are neither represented nor have been 
in any way consulted. 

There are some half-million tons of cement manufactured 
yearly in the. United Kingdom from other raw material than 
chalk and clay. 

4000 to 5090 tons per week are manufactured from the lower 
lias formation. 

Portland cement made in the Midlands from lias rock is at 
least equal in strength and durability to the very best brands of 
Thames or Medway cement manufactured from chalk and clay. 

Cement has been made from lias rock for more than sixty years. 

Clause No. 1 in your specification, This seems to us to be simply 
drawn up to cover cement manufactured from chalk and clay, 
and which is used for the making of Portland cement on the 
Thames and Medway, viz., the addition of 2 per cent. of calcium 
sulphate or water to retard the quick setting. In cement made 
from the lower lias this is unnecessary, a3 such cement is of a slow 
setting nature, and although it is harder than chalk cements at 
thirty to thirty-three hours, it is even‘slower and consequently less 
hep at two to four hours than chalk cements, even after gypsum 
is added. 

Clauses 2 to 5 we agree with. 

Clause 6, as to the proportion of lime to silica and alumina, is 
reasonable. We can comply with the remainder of the clause, but 
a‘ the same time we would ask, what authority or what proof you 
have that it is detrimental to cement that magnesia shall not 
exceed 3 per cent. or sulphuric anhydride 2-5 per cent. Mr. 
Bortram Blount, one of your Committee, will admit that it is well 
known that in cement manufactured from the lower lias formation 
both magnesia and sulphuric anhydride are presentin larger quan- 
tities than in chalk cements ; at the same time he will tell you that 
he has found that cement made from the lower lias carries a greater 
tensile strain than cement made from chalk and clay. Also in the 
pr standard specification the magnesia is limited to 4 per 
ent, 





Clauses 7, 8, and 9 we can agree to, but for your information, 
our tensile strain runs from 600 Ib. to 700 Ib. 

Clause 10.. We manufacture in the ordinary way a slow setting 
cement ; to order, we make a quick setting cement, but it would 
come within your strain of 400 lb. 

Clause 11, Le Chatelier Test. We are of opinion that this is 
not a satisfactory or definite test ; we assume you call it an 
** Accelerated Test,” but from experience we find it is not conclu- 
sive either from a chemical or ical point ; m fact, to comply 
with this test we are of opinion that it is necessary to keep down 
the tensile strain, which is to produce a weaker and less economical 
cement, which means less lime to silica and alumina and calcining 
at a lower temperature, or by a modification of the above and finer 
grinding. Neither the American nor German standard specifica- 
tions adopt the Le Chatelier test. 

The many different factories that manufacture Portland cement 
from other material than that common to the Thames and Medway, 
feel very strongly that your Committee is not a representative one 
of manufacturers, users, and experts of Portland cement in Great 
Britain ; consequently, we ask on their behalf, will you appoint an 
early meeting to consider a revision of the standard specification 
you have produced, at which some representatives of those manu- 
facturers might attend, who think the standard specification can 
be amended and improved, otherwise we feel that an all-round 
British standard must be drawn up and circulated, based on Port- 
land cement manufactured from the different raw materials 
instead of, as you have it at present, practically the one process 
and the one class of cement made by Associated Portland Cement 
Manufacturers (1900) Limited. 

A meeting is to be held in London in the latter end of this month 
comprising the principal firms who manufacture Portland cement 
from other material than chalk and clay, therefore it would be a 
considerable guide to the decision of the meeting if you would" 
write us a letter expressirig most fully your Committee’s feelings 
on the representations we have made.— Yours faithfully, 

Cuas. NELSON AND Co., LIMITED. 

[We understand that the points raised by Chas. Nelson and Co., 
Limited, are to receive consideration at an early meeting of the 
Standards Committee.—Ep. THE E.] 








PIPES FOR SEA WATER. 


Sir,—We are about to put in at this station a fresh installation 
for pumping sea water for the aquariuin tanks, but the question of 
the best material to use for the mains is causing considerable 
difficulty. None of the makers or engineers I have consulted 
appear able to recommend any pipe as being reliable when 
exposed to the action of sea water, and I, therefore, venture to 
ask whether you, Sir, or the readers of THE ENGINEER can advise 
us in this matter. For our purpose it is not only important that 
the piping shall withstand the action of the salt water, but also, 


‘it is absolutely essential that the purity of the water may not be 


impaired in the slightest degree by passing through the mains, 
as many of the animals with which we are experimenting are 
an extremely delicate nature. In order to obtain water of the 
required purity it will be necessary to carry the suction pipe out 
to sea for a distance of some 40 or 50 yards at a depth of four or 
five fathoms. It is this sea end which is causing the most 
trouble, as I am anxious if possible to avoid having to employ 
divers. The pipe must, of course, be sufficiently strong to stand 
considerable battering by the sea, particularly at that part of it 
which will lie between tide marks, and this latter section will also 
be exposed to considerable and sudden variations of temperature. 
The size of the pipe will be from 3in. to 6in. bore, and the head of 
water about 50ft. 

So far as I can gather, no pipe on the market can be depended 
upon when it is exposed to salt water. Some specimens of cast 
iron would appear to be but little affected by salt water even 
when the pipes are left uncoated, while others of apparently 
equally good quality deteriorate with very great rapidity. Dr. 
Smith's solution appears to give very uncertain results, and it also 
poisons the water for at least some time after installation. The 
extremely brittle nature of the various glass enamels would appear 
to render them particularly unreliable, especially wherever exposed 
to sudden change of temperature ; moreover, they all appear to 
be acted upon by salt water. Galvanising, on either malleable iron 
or cast iron, is certain to lead to electrolytic action wherever the 
pipe becomes the least bit chafed ; and then, again, zinc is readily 
attacked by sea water, and its salts are highly poisonous. Concrete 
or fire-clay pipes would appear too fragile for the exposed part of 
the suction main, and the jointing would probably cause trouble. 
No doubt some of the various bronze on gun-metal alloys would 
stand the salt water better than any other material ; but then, 
apart from the almost prohibitive cost, a certain small percentage 
of copper would no doubt be dissolved, and so render the water 
dangerous to use. In practice I have found that lead piping gives 
fairly satisfactory results where it can be employed, as.after a very 
short time the lead becomes covered with an insoluble coating, 
which prevents further action ; but exposed on the sea bottom 
lead piping would, of course, very soon “‘tied up into knots.” 
8. Pace, Director. 
Marine Biological Station, Millport, N.B., 

March Ist. 





PATENTS AND THE INDUSTRIES. 


Sir,-—I have read with interest your leader in the current issue 
of your journal on “ Patents and the Industries.” 

Foreigners must consider us very simple with our present law re 
working of patented inventions. The new law is little, if any- 
thing, better than the old law in this respect, and practically 
allows the foreigner to benefit from his British patent—sometimes 
to an enormous extent—without giving us anything which we 
would not obtain if he had no British patent. In other words, the 
foreigner gets the British patent, with the monopoly conferred by 
it, practically for the fees, which, of course, is a very one-sided 
bargain in the case of a valuable invention. 

The law should, I suggest, be amended to be as follows :— 

(1) Any interested party to ve entitled to apply to the Board of 
Trade—not to the High Court or the Judicial Committee of the 
Privy Council, where expenses would necessarily be high—for a 
compulsory licence. 

(2) The Board of Trade to have no option but to order grant of 
licence on reasonable terms, provided that :— 

(a) The Board considers that the applicant is in a position to 
work the invention satisfactorily. 

() The patentee has not worked the invention in this country or 
has stopped working—term of years to be fixed. 

The onus should be on the patentee to prove working and on the 
applicant to prove that he is in a position to work satisfactorily. 

The question of revocation of the patent should not lie with the 
Board of Trade. As revoking the patent deprives the patentee of 
all chance of profit, it would obviously be not only unfair but bad 
policy to revoke a patent on account of non-working without 
giving the patentee a chance of stating his reason for non-working. 
This may involve much evidence and much argument, and the 
case should, therefore, come before a regular tribunal. 

Hartlepool, March 10th. R. M. NEILSON. 





TRIALS OF SUCTION GAS-PRODUCER PLANTS. 


Sin,—-My attention has been drawn to the letter from Mr. W. A. 
Tookey dealing with the conditions laid down by the Royal Agri- 
cultural Society of England for the forthcoming trial of suction 
gas plants at the Derby Show, and I would like to express my 
general agreement with his remarks. As he says, the intention is 
to ascertain the relative merits of the gas plants, per se, conse- 
quently it is clear that they should be worked and tested in such a 
way as will bring out their good and bad points, independently of 
those appertaining to the engines themselves. 





Mr. Tookey offered the practical suggestion that the coal con- 
sumption shall be measured against the power developed, as shown 
by.a series of indicator diagrams taken. at capules intervals, 
corrections being made for such variations in. the compression, 
pressure, &c., as may prevail in each case. Such a scheme would 
undoubtedly tend to avoid anything like a “handicap” of one or 
other of the gas plants submitted for trial, and it is to be hoped 
that the suggestion may receive close consideration. Personally, 
however, I would like to see the trials of the gas plants con- 
ducted under absolutely equal conditions, which would necessi- 
tate the adoption of one make of engine, or engines, as a 
standard with which every competing plant should be worked. 
Here. one is at once faced with the commercial difficulty 
that those enginemakers who sell gas plants would probably 
not care to test their plant with a competitor’s engine. Seeing, 
however, that the name of its maker might be omitted from all 
reports—leading dimensions being stated—and_ considering that 
the engine should not share in any glory which might be won by 
the gas plant, I do not regard it as impossible that such an engine 
could be obtained which will be accepted by all competitors as the 
standard with which their gas plants shall be tested. 

Several other matters of importance are touched upon by Mr. 
Tookey, not the least of which is that the cooling water outflowing 
from the engine cylinders shall be maintained at a uniform 
temperature. All such points have a close bearing on the gas 
demand from the suction-gas plants, which, broadly, is the measure 
of the work they are each performing. . 

I also agree in thinking that regulation 15 (6) is entirely out 
of place, as, indeed, is also 15(7). In the first case, some recog- 
nised theoretical standard appears to be tacitly assumed to be 
7 as nearly as possible, whereas what really matters is 
the usefulness of the plant, and this is fully inquired into by the 
various other judging points specified, one of which is «‘fspace 
occupied.” In the second. case, we find a matter which is 
purely one of engine design, and, therefore, irrelevant. 

Birmingham, March 14th. Ernest A, Dowson. 





CANTILEVER VU. SUSPENSION BRIDGES, 


Sir,—In reference to the remarks as to cantilever versus suspen- 
sion bridges in the article on the Quebec Bridge—THE ENGINEER, 
February 16th—it should have been explained that the Quebec 
Bridge is the only one to carry regular railway traffic. The New | 
York bridges are all city bridges, carrying electric cars, but nothing 
comparable to modern heavy locomotives. Fer long-span railway 
bridges the cantilever type is adopted in this country. As an 
instance of this, there is the new bridge over the ——— River at 
Thebes, recently described in THE ENGINEER. RIDGER. 

New York. 





THERMAL EFFICIENCY OF BOILERS. 


Sir,—Will any reader of THE ENGINFER be kind enough to give 
me some information as to how to obtain the “‘ thermal efficiency ” 
of a Babcock and Wilcox boiler with a heating surface of 1380 
square feet, and a grate area of 31 square feet, consuming about 
12 lb. of anthracite per square foot per hour, and evaporating 
11-22 lb. of water per pound of coal from and at 212 deg. Fah.! 

March 13th. STUDENT. 





MOTOR CAR ENGINES, 

Sir,—As it is quite the usual practice for motor vehicles to be 
driven by four and six-cylinder engines, would it not be feasible 
to make the engines double acting, by using one compressor pump 
to force the petrol vapour and air into one common receiver, and 
from this supply the working cylinders? The power expended in 
forcing the explosive mixture into the receiver would be in a 
great measure returned as useful work in driving the pistons the 
initial part of their stroke before ignition. 

Weymouth, March 9th. W. J.B. 








INSTITUTION OF NAVAL ARCHITECTS. 





THE meeting of the 1906 Session will be held in the hall of the 
Society of Arts, John-street, Adelphi—by kind permission of the 
Council—on Wednesday, April 4th, morning at 12 o'clock ; on 
Thursday, April 5th, morning at 12, and evening at 7.30 o’clock ; 
on Friday, April 6th, morning at 12, and evening at 7.30 o’clock. The 
Right Hon. the Earl of Glasgow, G.C.M.G., LL.D., president of 
the Institution, will occupy the chair. The following is a pro- 
gramme of proceedings :— 

Wednesday, April 4th: Morning meeting, at 12 o’clock :—(1) 
Annual report of Council ; (2) election of president, officers, and 
Council, new members, associate members, associates, and students; 
(3) appointment. of scrutineers for next annual meeting; (4) 
address by the chairman, the Right Hon. the Earl of Glasgow, 
G.C.M.G., LL.D.; and (5) presentation of the gold medal to Mr. 
W. W. Marriner, and of premiums to Mr. J. H. Heck and Mr. 
Harold Yarrow. The following papers will then be read and dis- 
cussed :—{1) *‘ The New Scouts,” by Admiral C. C. P. Fitzgerald, 
associate member of Council ; and (2) ‘‘ Vessels Constructed for 
Service in our Colonies and Protectorates,” by Sir Edward J. Reed, 
K.C.B., F.R.S., honorary vice-president. ; 

Thursday, April 5th: Morning meeting, at 12 o’clock :—(1) 
‘Yacht Racing Measurement Rules and the International Con- 
ference,” by Mr. R. E. Froude, F.R.S., honorary vice-president ; 
(2) ‘*The Speed of Motor Boats and their Rating for Racing 
Purposes,” by Mr. Linton Hope, associate ; and (3) ‘‘The Design 
and Construction of High-speed Motor Boats,” by Mr. James A. 
Smith, member. Evening meeting, at 7.30 o’clock:—(1) “Gas 
Engines for Ship Propulsion,” by Mr. J. E. Thornycroft, associate ; 
and (2) ‘‘ The Efficiency of Surface Condensers,” by Professor R. 
L. Weighton, member. 

Friday, April 6th : Morning meeting, at 12 o’clock :—(1) *‘ Notes 
on the Freeboard Rules,” by Mr. J. Foster King, member ; (2) 
‘“The Overhead Wire Cableway applied to Shipbuilding,” by Mr. 
J. L. Twaddell, member ; and (3) ‘‘ The Introduction of Cranes in 
Shipyards,” by Mr. Alexander Murray, member. Evening meet- 
ing, at 7.30 o'clock :—(1) ‘‘ Oil-tight Work in Ships of Light Con. 
struction,” by Mr. Herbert Rowell, member; and (2) ‘Steam 
Yachts: Some Comparisons,” by Mr. J. R. Barnett, member. 

The annual dinner of the Institutiou will be held on Wednesday, 
April 4th, in the Grand Hall, Hotel Cecil, Strand, W.C., at 7.30 
p.m. 








THE INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETING.— 
A meeting of students of the Institution of Civil Engineers was 
held at the Institution on Friday evening, the 9th March, Mr. M. 
Fitzmaurice, C.M.G., M. Inst. C.E., in the chair, when a paper on 
“The Design of a Two-hinged Spandril-braced Steel Arch” was 
read by Mr. R. Freeman, Stud. Inst. C.E. The reading of: th 

per was followed by a discussion, in which Messrs. J. D, W. 

ll, B. W. FitzSimons, B.Se., A. B. Geen, A. T. Weston, B.Sc., 
R. J. Francis, and A. E. Snape, B.Se., Studs. Inst. C.E., took 
part. 

INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
SrupENTs.—At a meeting of this body held last week in the 
Institution Rooms, Bath-street, Mr. Donald M. Matheson, 
M. Inst. C.E., in the chair, a paper on ‘‘Clyde Valley Eléctrical 
Power Works” was read by Mr. H. A. Barnett, A.M.I.E.E. The 
paper dealt first with the origin and incorporation of electric 
supply companies, which was followed by a description of the 
Clyde Valley Company’s system and of their works, including 
buildings, steam-raising plant, turbines, and generators. The 
distribution of the power was finally dealt with, the cables and 
transforming stations being fully described. 
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TWO-PHASE ALTERNATORS FOR JOHANNESBURG 


MESSRS. SIEMENS BROS. AND 


ALTERNATORS FOR JOHANNESBURG. 


_ By the courtesy of Messrs. Siemens Brothers we were 
invited to visit this firm’s new works at Stafford on Monday 


last to inspect, amongst other things, two fine two-phase | 


alternators which have just been constructed for the Muni- 


cipality of Johannesburg. These, it may be mentioned in | 


passing, are to be coupled direct to Oechelhiiuser gas engines 


worked off producer gas, Transvaal coal being used for this | 


purpose. 
Before going on to describe these alternators in detail, it 
will be interesting to our readers, perhaps, if we say a few 
words about the works where they were made. Like many 
another engineering firm, Messrs. Siemens have found it 
convenient, both as regards efficiency and economy, to 
move their works from the metropolis to a more central 
position as regards coal, raw material, and the transport and 
distribution of manufactured goods. By transferring their 
electrical engineering departments from Woolwich to 
Stafford they not only have avoided, as far as these depart- 


ments are concerned, the severe restrictions imposed by the | 


London County Council, but room has also been made for 
the expansion of the cable department, which, we gather, 
was badly in need of it. Apart from this, however, was the 
considerable advantage of being able to construct the new 
works exactly on those lines which experience has shown to 
give the best results. At Woolwich the shops had gradually 
grown, having been added to from time to time as the need 
arose. The necessary result followed, as it always does in 
such cases. It was found impossible so to arrange matters 
that goods could go through the shops economically. 
proper sequence of events could be provided for, and in con- 
sequence of this the cost of handling became excessive. We 


are informed that the cost of taking material from machine | 


to machine and from shop toshop not infrequently amounted 
to from 6 to 7 per cent. of the total cost of a particular 
article. 

Starting on fresh ground, however, it has been possible so 
to lay out the new shops that the handling is reduced to a 
minimum, and, in fact, may be almost disregarded as far as 
cost is concerned. This, in itself, is a great advantage, but 
there are, of course, a number of others. At Stafford there 
are purer air and better light than at Woolwich. 
material costs less. 


change of locality. 
A site of about fifty acres in extent was purchased just 


outside Stafford itself, but close to the railway line, sidings | 
Tt will be needless to go in | 


from which lead into the works. 
detail into the arrangement of the various shops, which 
include wood-working shops, foundry, smithy, erecting shops, 
test-house, &c. 


sometimes by motor-driven counter-shafting. Narrow-gauge 
tramlines run everywhere. 
of overhead and other cranes, and, in short, the works struck 
us as being peculiarly well fitted for the purpose for which 
they have been designed. 

The special machines which we were invited to inspect 
were, as we have said, two alternators. These have been 
constructed under somewhat stringent guarantees. For 
instance, the temperature rise had to be guaranteed not to 
exceed 50 deg. Fah. in any part after running for twelve 
hours at full load. We understand that during tests carried 
out by the builders this limit was not passed. Then, too, 
the rise of volts on throwing off full load, with unity power 
factor and the machine generating 3300 volts, was not to 
exceed 5 per cent., and the fall of volts on throwing on full 
load with unity power factor and excitation for 3100 volts 
open circuit was not to exceed’6 percent. The excitation 


No | 


Raw | 
Wages and rates are both cheaper; in | 
fact, though no figures are before us, we should judge that | 
Messrs. Siemens Brothers are largely the gainers by their | 


Electric transmission, effected partly by | 
continuous and partly by three-phase current, which is | 
carried to all parts of the works, is employed. The driving | 
of the tools is carried out sometimes by separate motor and | 


There is an adequate equipment | 
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loss at full load with cos ¢ = *75 was not to exceed 20 kilo- 
watts.- We were informed that in all these particulars the 
machines were within the prescribed limits. . Naturally 
enough these stipulations had their effect on the size of the 
machines, -which, -it should _be. said, have an output of 
1800 kilovolt-ampéres, with 3300 volts per phase, and 
273 ampéres per. phase, or 1350 kilowatts with cos @ = °75. 
The periodicity is 50, and the number of revolutions 
per minute 100. - The accompanying engraving shows 
the two machines mounted for testing, and some 
idea of their size may be gathered from it. The 
diameter of the stator core is 260in. = 21ft. 8in., and the 
core length 10in. There are 60 poles and 480 slots—4 per 
pole and per phase. When cold the air gap is6°6mm. The 
stator frame is of cast iron, and its windings are cooled by 
the current of air set up by the rotor, which escapes through 
the holes in the frame casting. This is made in four pieces, 
which are held together by readily accessible concealed bolts. 
The stator core plates are clamped by means of insulated 
bolts between two cast steel angle plates, which are fixed to 
the frame by means of bolts and adjustable sleeve nuts, the 
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use of which renders the machining of the inside of the 
frame unnecessary. The core is, of course, built up of 
laminated stampings, and the slots are open, being provided 
with grooves for wooden wedges to hold the former wound 
stator coils in place. This construction makes it possible more 
thoroughly to insulate the coils before they are slipped into 
place, and renders repairs all the more easy. The coils are 
insulated with mica moulded on to the straight parts. The 
| resulting tube of mica when the coil is in position projects a 
| sufficient distance beyond the stator core to prevent sparking 
to the core. The ends of the coils beyond the mica tubes are 
served with specially-prepared oiled tape. 
The rotor poles are attached toa cast steel wheel, the rim 
| of which has a U-section. Like the frame, it is cast in four 
pieces. The divisions are made to come through spokes so 
| as to avoid the large bending moments due to unsupported 
| lengths of the rim, and the segments are held together by 
| shrunk keys fixed in the rim. The hub is held together by 
| rings shrunk on in the ordinary manner. The polesare round, 
and are mounted on flat circular facings on the periphery of 
the fly-wheel. They are held to the wheel by scréws passing 
through the fly-wheel from the inside, the screws being 
| provided with locking washers. The poles themselves are 


| 
| 


prevented from turning by steadying pins. The pole gh 
are of thin stampings riveted together, and they are attached 
to the pole by means of four countersunk screws, which are 
locked in position after having been tightened. The rotor 
coils are wound on metal formers which fit the poles, 
flange on the pole itself securing them in position against 
centrifugal force. 

From the stator coils leads are taken to porcelain terminals 
mounted on the underside of the stator frame. These arg 
readily accessible, and yet out of danger from casual or aggj. 
dental contact. The rotor coils are, of course, connected to 
the slip rings. These are of brass, and are supported op 
insulated pins, which are to be screwed into the a of the 
rope wheel which will drive the exciter. 

Much of the interest in connection with these two machines 
centred in the method of testing them. They were ryy 
under full load in the Hopkinson test. For this pur 
the two rotors were keyed on the same shaft, this on 
being prolonged and connected to the armature of a direct. 
current motor obtaining its current from the power circuit 
of the works.’ This rotated the rotors, and the two fields 
were excited by small machines working close by. The 
proper value of the current passing between the machines at 
normal full load was obtained by slightly shifting the two 
stators angularly from their normal position, so as to give a 
phase displacement of about 26 electrical degrees. The lead. 
ing machine was then run as a generator with 1350 kilo: 
watts, 250 ampéres, and cos @ = 1. The lagging machine ran 
as a motor with a slightly reduced flux. The direct-current 
motor, mentioned as being coupled to the shaft, is only there. 
fore required to overcome the losses of the two machines, 
Its capacity was 66°1 brake horse-power. We were informed 
that the total losses of one alternator, without bearing friction, 
had been found to amount to 83 kilowatts at an output of 
1377 kilowatts. This represents an efficiency of 94:3 per 
cent. with cos  - 1. With the same phase displacement, 
but with different excitations to the two machines, the 
generator had, so it was stated, been run with full load 
current, 273 ampéres, with cos@ = *75. An interesting fact 
has been brought to light in testing these machines, 
Naturally enough, when they become hot the stator rings 
expand, and it was found that whereas when cold the air 
gap measured 6°6 mm., this became 7:4mm. in one machine 
and 7°8 mm. in the other. This had the effect of perceptibly 
increasing the field current in order to obtain the same 
results hot as cold. 

It is interesting to note that, were these machines to be 
rated in accordance with the makers’ standard practice, 
which allows for a temperature rise of 70 deg. Fah., they 
would be capable of yielding 2400 kilovolt-ampéres, instead of 
the 1800 at which they will work at Johannesburg. 

We give herewith a diagram showing the open circuit and 
short-circuit characteristics of the two machines, the curves 
having been plotted from results obtained in actual tests, 
We may add that the machines were during our visit being 
run under conditions as above described, and that we had an 
opportunity of examining the needle of the ammeter measur- 
ing the current in the phases. It was practically stationary, 
and showed no signs of hunting or surging. The machines 
when running under test were remarkably silent, and as far 
as could be observed with the machines at work, the details 
of construction, whether mechanical or electrical, left nothing 
to be desired. 








LAUNCHES AND TRIAL TRIPS 


SIEGLINDE, steel screw steamer; built by Irvines Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Dampfschiff- 
Rhederei ‘‘ Union” A. G., Hamburg ; dimensions, 332ft., 45ft. by 
24ft. 9in.; to carry passengers ; engines, triple-expansion, 23hin., 
38in., 64in. by 42in.; pressure 180 1b.; constructed by Richardsons, 
Westgarth and Co.; a speed of 124 knots was attained ; trial trip, 
March 3rd. 

Monaro, steel screw steamer; built by Wm. Gray and Co., 
Limited, West Hartlepool ; to the order of the Melbourne Steam- 
ship Company ; dimensions, 317ft., 45ft. by 22ft. 54in.; to carry 
passengers ; engines, triple-expansion, 22in., 35in., and 59in. by 
39in.; pressure 1801b.; constructed by Central Marine Engine 
Works ; the mean speed was 11} knots ; trial trip, March 8th. 

MALVERN RANGE, steamer ; built by Furness, Withy and Co., 
Limited ; to the order uf the Neptune Steam Navigation Company, 
Limited ; dimensions, 357ft. long ; engines, triple-expansion, 24in., 
39in., 66in. by 45in., pressure 180 1b.; constructed by Richardsons, 
Westgarth and Co.; launch, March 9th. 

UpcerNe, steel screw steamer; built by Messrs. Ropner and 
Son ; to the order of A. F. Hood and Co., London ; dimensions, 
342ft., 47ft. by 24ft. 9in.; to carry cargo; engines, triple-expan- 
sion, 1200 indicated horse-power ; pressure 180 lb.; constructed by 
Messrs. Blair and Co., Limited ; launch, March 12th. 

Hvasco ; built by Messrs. John Reid and Co., Limited ; to the 
order of Compania Sud Americana de Vapores, Valparaiso ; dimen- 
sions, 400ft. by 44ft.; to carry, passengers ; constructed by Messrs. 
Dunsmuir and Jackson ; launch, March 13th. 

DRAGONFLY, torpedo-boat destroyer ; built by J. Samuel White 
and Co., Limited ; to the order of the Admiralty ; dimensions, 
175ft. long and 230 tons displacement ; engines, turbines, to give 
3600 indicated horse-power ; the vessel is to give a speed of 26 knots; 
launch, March 13th. 








TENDENCY oF DesigN IN SHip ConstructioN.—From the pro- 
ceedings at the sixteenth annual meeting of the British Corporation 
for the Survey and Registry of Shipping, held on 21st February, 
it appears that during 1905 the tonnage built to the society's 
classification and rules exceeded the previous year by more than 
100,000 tons. A yearago the work in pregress showed an increase 
of about 30 per cent. as compared with the year before. Now, the 
tonnage building to the society’s class and rules reached a total 
exceeding a quarter of a million tons, or 25 per cent. ahead of the 
state of affairs at the same time last year. Of the vessels under 
construction 26 are cargo vessels, 21 cargo and passenger vessels, 
nine are of the turret type and two are top-side tank vessels, while 
two are vessels for the American lakes service, two are hopper 
barges, and one a dredger. Mr. Fred. J. Stephen, M.I.N.A., in 
reporting on the work of the Technical Committee, said that the 
tendency of design in ship construction, as shown by the plans 
considered by the committee, was very markedly towards a reduc- 
tion in number of parts, and the obtaining of greater simplicity 
and strength of construction out of the savings in cost and weight, 
obtained by the removal of unnecessary complications. The 
demand for single-deck steamers and those with unobstructed 
holds was still growing. Perhaps the most interesting develop- 
ments in this line were those represented by the Harroway ‘‘canti- 
lever frame” and the Doxford ‘‘beamless and stanchionless 
turret,” to both of which designs the Technical Committee fave 





given very careful consideration, 
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NEW COAL TIPS AT GARSTON DOCKS. 





Two powerful hydraulic coal tips have been recently manu- 
factured by the Hydraulic Engineering Company, Limited, 
Chester, for the London and North-Western Railway Com- 
pany, and erected at its docks at Garston, near Liverpool. 
‘They are each designed for 
lifting or lowering, with a 


| the base of the structure on either side. 


The tips are capable 
of traversing either way along their rails at a speed of 50ft. 
per minute, and each is fitted for this purpose with a 
hydraulic traversing engine of the well-known three-cylinder 
‘* Brotherhood ’’ type, of which the Hydraulic Engineering 
Company, Limited, informs us that it is the sole maker. 
Each engine is carried on a platform on the side of the 





hydraulic pressure of 700 1b, 
per square inch, a coal 
wagon of the gross weight 
of 30 tons through a height 
of 30ft., and the lifting 
rams and their valve gear 
are so arranged:as to give 
two lifting powers, with the 
object of enabling the tip to 
lift or lower loaded wagons 
or empties with the greatest 
possible economy of pres- 
sure water. The wagons 
ere taken on and off ata 
level of 25ft. above the quay 
level, and can be tipped and 
discharged at any level be- 
tween 5ft. and 35ft. above 
wae quay level. 

The structure of the tips 
is shown in the accompany- 
ing engravings and in our 
two-page Supplement. They 
are made of steel through- 
out, and are of massive 
design. Each tip is pro- 
vided with eight flanged 
tread wheels to run on 
double pathway rails about 
26ft. 4in. centres, the ex- 
treme wheel base being 39ft. 
The platform is 26ft. long 
by 14ft. wide, and is 
adapted for any size of 
wagon up to 24ft. 6in. long 
over the buffers. It is 
raised by four direct-acting 
lifting rams placed in pairs 
oneach side of the platform, 
and all are attached at their 
upper ends to a crosshead 
from which the platform is 
suspended by two steel 
lifting rods. The cylinders 
and valve gear are so ar- 
ranged, as mentioned above, ‘ 
that the smaller or the 
larger cylinders can be con- 
nected to the pressure or 
exhaust mains, as required, 
to lift or lower loaded or 
empty wagons. When not 
taking pressure water, the 
rams fill from a tank carried 
at the top of the erection, 
into which all four cylin- 
ders exhaust. 

The cradle on the plat- 
form is tipped by a hy 
draulic jigger carried on 
one side of the structure, having two steel wire ropes, 
each of which is anchored at one end to the cradle and 
at the other to the platform, so that they travel with the 
platform when lifting or lowering, the cradle remaining hori- 
zontal until the jigger is put into operation, when the ropes 


Sheaves D&E fixed to structur. 











COAL TIP AT GARSTON DCCKS 


structure, and is connected by chain and spur gearing and 
shafting to the winch for operating the shoot as well as to the 
four running wheels on one side of the tip. 

The shoot in front of the tip is constructed of ste2l plates 
and bars, and is provided at its lower end with doors to 
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TIPPING GEAR 


are taken up as required to tip the cradle to the necessary 
angle. The diagram given in Fig. 2 shows how the tipping is 








are also operated by the hydraulic winch mentioned above, 
and it is so arranged that the whole shoot can be raised and 
lowered with the platform, and is attached by means of a 
swivel-joint, which allows of lateral play at the nose. An 
anti-breakage crane is carried on one corner cf each tip, 


| capable of raising 44 tons through a height of 60ft., having a 


maximum rake of 21ft. 6in. anda minimum of 9ft., and capa- 
ble of turning by hydraulic power through about 180 deg. The 
whole of the machinery is operated from the valve hut with 
the exception of that in connection with the winch. Each 
tip weighs about 200 tons and covers an area of 1260 square 
feet, with a height of about 70ft.~ Both tips are used for 
tipping coal into one vessel, so that fore and aft-hatches can 


| be dealt with simultaneously, and thus the timé occupied in 


| controlled 


loading is materially reduced, and, the shoots being provided 
with a slewing arrangemeht, trimming operations are much 
assisted. . 

Each lift has four lifting rams, two of 9fin. and 64in. 
diameter respectively on each side of the structure. The 
two large rams and the two smaller ones are independently 
by a separate set of pressure and exhaust 


| valves, actuated from the controlling cabin by separate 


| levers. 


The combination of the rams for various purposes is 
as follows:—(a) With all four rams open to _ pressure 
—ascending—the lift ascends with ‘loaded truck. (6) With 


, large rams only open to pressure ascending, or small ones only 





to exhaust when descending, lift ascends with empty truck or 
descends with loaded truck, the water from the large rams 
being returned to the pressure mains. (c) With small rams 
only open to pressure when descending and large ones to 
exhaust, liff descends with empty truck, the water from the 
small rams being returned to the pressure mains. (d) With 
all four rams open to exhaust when descending, lift descends 
without any load. 








MECHANICAL COAL CUTTING. 


THE second part of the Report of the Committee of the 
North of England -Institute of Mining and Mechanical 
Engineers on Mechanical Coal Cutting has recently reached 
us. It deals with heading machines and their work. In their 
preface the Committee state that what they have had in view 





| has been the production of a concise statement showing the 
| nature and capabilities of cach class of machine, with the 


object of saving the members of the Institute who are 
anxious to acquire knowledge on the subject the labour cf 
collecting it from various sources. It is explained that, 


| although the use of heading machines is not nearly so 
| general in this country as that of longwall machines, yet 


| 1t appears to be extending rapidly. 


| the remaining 0-8 per cent. longwall machines. 


According to the latest 
available returns, out of a total of 755 coal cutters in use 
in the United Kingdom in 1904, 165 were of a type adapted 
for working in headings. Of these the largest proportion 
were of the percussive class, and the remainder chain and 
rotary headers. Heading machines, therefore, formed about 
21°8 per cent. of the total number in use. By way of com- 
parison, it is explained that in America the heading 
machine is almost solely used, 99-2 per cent. of the total 
machines in use in that country in 1903. being headers, and 
On the 


| other side of the Atlantic, however, the conditions met with 


naturally favour the use of heading machines. It is not un- 


| natural, seeing what a preponderance of heading machines 


| 
| 
| 


j 


there are in the United States, to find that a certain number 
of American machines are at work in this country. Those 
which have met with the most favour hitherto are the 
Ingersoll and the Jeffrey,-both of which are best adapted fcr 
work in high seams with good roofs. 

The Ingersoll type of percussive machines are used for 
heading-out and for ordinary coal work under the bord-and- 
pillar system, and also for driving advance headings in long- 
wall working, and sometimes in the longwall face. Itisa 
remarkable fact, says the Report, that although the Ingersoll 
type of machine is undoubtedly the most portable, the most 


| durable, and the simplest, as well as the machine which 


| are at work, no such drawback exists. 


allows most fully the advantages of human control with 
mechanical strength, yet it has made but little headway in 
British collieries. Why this is so, it is explained, is not 
apparent ; but it is true that in some cases there is difficulty 
in getting men who will work it, though it is reported that 
in Lancashire collieries, in which most of these machines 
This trouble, how- 
ever, would appear to have led to the development of the 
more recent forms of percussive machines—those attached 


| to fixed carriages or standards—which are finding a con- 


siderable amount of favour for both coal and stone work. 
Machines of this class are the Little Hardy, the Wrightsor- 
Morison, the Patterson, and the Champion—now cailed the 
Siskol. These are more suited for work in low seams than 
the Ingersoll, and do not require so much skill in manipula- 
tion, though more time is needed to set them. They can 
also be used with advantage for stone work, especially where 


| shot-firing is inadvisable, and therefore offer special advan- 


| tages for working thin seams in fiery pits. 
| employed in making 


They are also 
‘**stables’’ or ‘‘ wheel holes’’ for long- 
wall machines in seams which are worked by the latter, and 
all hand hewing dispensed with. 

The Jeffrey chain heading machines are chiefly used in this 
country for ‘‘ winning-out,’’ although in some cases they 
have been employed with advantage in ordinary bord-and- 
pillar workings. In actual cutting they are, without doubt, 
the quickest machines; but with much timbering, and where 
it is necessary to shift often, they are at a disadvantage. 
With care, however, they do not require much skill to 
work them. The Sullivan machine is constructed on 
the chain heading machine principle, and after being 
used to make an entry into the coal as a header, it 
can be employed to cut across the face without further shift- 


|ing. It is applicable to bord-and-pillar working. The 


rotary heading machine is used almost entirely for winning- 
out in thick seams and strong coal. The Midlands employ 


| the majority of these machines. 


, been the cause of failures. 


| 
} 


| 


Generally speaking, compressed air is used for working 
percussive machines. An ordinary pressure is 60 lb. per 
square inch, but the Report adds that a higher pressure will 
in most cases give better results, and too low pressures have 
Most of the chain heading 
machines are driven by electricity, though some are air- 
worked. The former, however, is stated to be the simpler, 
though some managers, especially in gassy mines, prefer air. 
The Jeffrey machine, if driven by air, has the advantage that 
it will work with only 40 lb. pressure, thcugh 50 Ib. gives 


regulate the delivery of the coal. It is hinged to a cross-bar | better results. 
working between the framework of the tip and supported on 


The following extract from the Report. regarding the use of 


brought about. All the lifting and tipping cylinders and rams | a rack on each side, secured to the front legs of the structure. | these machines in America will be read with interest :— 


are of cast iron, and the former stand vertically on supports in 





The nose of the shoot is suspended by steel wire ropes, which ! 





‘*In America during recent years the proportion of percus- 



































































THE ENGINEER 


Marce 16, 1906 








PELTON WATER WHEEL 


MR. PERCY PITMAN, 


sive machines at work has been diminishing, whilst that of 
chain heading machines has been increasing. In’1899 the 
percussive or puncher type was 63-9 per cent. of the total, 
and in i903 only 52-4 per cent. Probably this is chiefly due 


to the growing employment of electricity as’ a motive power, | 
and to the fact that no reliable electrical” percussive machine | 


exists at present. Another reason may be that the scale of 


wages paid with the chain headers runs considerably lower | 
This is shown by the | 


than with the percussive machines. 
Pittsburg mining scale, agreed to by owners and workmen, 


which was recently given in evidence before our Coal Com- | 


mission by Mr. A. S. E. Ackerman. The current prices paid 


for under-cutting with Harrison, Ingersoll, or Sullivan per- | 


cussive machines are as follows :—8-°41d. per ton of screened 


coal over 1}in. screens in thin seams, and 6°61d. per ton of | 


sereened coal over 1}in. screens in thick seams; and with 


Jeffrey linkbelt, or any chain machine, the prices are as | 


follows: 5°42d. per ton of screened coal over 1}in. screens in 
thin seams; and 4°03d. per ton of screened coal over 1}in. 
screens in thick seams, a difference of 38 per cent. in favour 
of the chain machine. On the other hand, according to a 
recent statement by Mr. L. J. Daft, an American expert, a 
difficulty has arisen in getting men to blast and load the coal 
after the chain type of machine, as, owing to the narrow slot- 
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HIGH-PRESSURE PELTON WATER WHEEL, 


A PerLton water-wheel has recently been built for the 
| Cyanide Plant Supply Company, London, by Mr. Percy 
Pitman, Bosbury, Ledbury. It is illustrated in Figs. 1 and 2. 
As will be seen, the wheel is of the tangential impulse type, 
and is fitted with buckets, these being made of close-grained 
cast iron, with their dividing wedges and front faces ground 
to knife edges. In a wheel of this description it is of great 
importance that the balance should be accurate, and we 
understand that special care has been taken to make all the 
buckets the same weight. The wheel has a disc centre of 
mild steel plate, pressed by hydraulic power. It is also 
accurately balanced. The buckets are provided with machined 
lugs which straddle the rim, and grip it on each side. They 
are locked in place, but can be removed for renewal when 
required. The shaft is a steel forging, with collars on it 
turned out of the solid. The three bearings are fitted with 
phosphor bronze faces, and are automatic ring oiling, the wear- 
ing surfaces being about three times the diameter of the shaft. 

The shaft of the wheel is to be coupled direct to an alter- 
nator, and the combined plant is to run at 558 revolutions 
per minute, with a water pressure of 6251b. per square inch. 
With a flow of 25 cubic feet of water per minute the wheel is 


like cut, more labouris required than in getting the coal after | 
q 5 i=] 


the pick machine. 


In several of the States this has been | 


recognised, and a higher rate per ton agreed on for getting | 


the coal after the chain machine.’’ 


| 
A useful series of descriptions of visits paid to various | 
collieries, and of the types of machines in use at them, is also | 


given in the Report. There is much useful 
regarding costs of working, relative production per man, aver- 
age work done per shift, &c., and the whole Report will be 


information | 


read with interest not only by those connected with coal- | 


mining, but by others as well. 








COLLIERY OUTPUTS. 


Some figures of coal-raising have recently excited consider- | 
able interest in mining circles. At Creswell Colliery, belong- | 


ing to the Bolsover Company, Derbyshire, the weight drawn 
in one ordinary week last month was 18,613 tons, the weight 
for the fortnight being 36,512 tons. 
1903, a ‘‘ world’s record ’’ for a 103 hours’ working day was 


At this colliery, in May, | 


claimed to have been established. This was recently contested, | 
another colliery claiming to have drawn 19,366 tons in a week. | 
That was followed by the statement of another day’s work of | 


104 hours at Creswell, the weight of coal raised being given at 


3678 tons, and this, in turn, was exceeded by another day’s | 
This | 


draw at the same colliery, amounting to 3836 tons. 
tonnage was raised by two shafts only, one drawing six tubs 
at a time and the other three tubs. 
directions resulted in further information bearing on the 
subject. The principal contributing collieries to Hull are 
Denaby and Cadeby Main. 


not yet sufficiently developed to make this output, the company 
practically only drawing from one shaft. 
yards in depth, are the deepest in Yorkshire. At one shaft 
the company has drawn for two or three consecutive hours at 
the rate of 260 tons an hour. The other shaft is similarly 
arranged. The present output of the Cadeby and Denaby 
collieries is from 30,000 to 34,000 tons a week. 





Ay airship designed by an Italian named Milles is ot | 


At Cadeby the colliery has plant | 
capable of raising 500 tons of coal per hour. The pit, however, is | 


These shafts, 763 | 
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Fig. 2—PELTON WHEEL 


Inquiries made in other | 


| designed to give 25 brake horse-power. The nozzles supplied 
are of the following bores at the tip :—,;in., 4in., »;in., gin., 


This is to drive air compressors, cyanide ma- 


pulley. 
When in position 


| chinery, and other mining plant. 


the wheel will be covered with a timber housing or splash | 


case. The maker informs us that an efficiency of 


85 per cent. was obtained from this wheel during actual | 


working tests, and that the nozzle efficiency was 98 per cent.; 


| the bucket efficiency, 90 per cent., and the electrical efficiency, | 
Speed regulation to within 3 per cent. during | 


| 84 per cent. 
| all changes of load is claimed; the governors ‘commencing 
| to operate within one-third of 1 percent. change in the speed. 


the balloon type, the chief features comprising (1) the division of | 


the balloon into three parts, two of which are again subdividea 
into three parts, separated by valves. The upper main division is 
tilled with hydrogen, the second with coal gas, and another section 
with air. The third division is cnly a regulating space for allowing 
for the change of volume. The propelling power consists of four 
screws, of small diameter, placed at the centre of gravity, one 
pair on each side in the same horizontal plane, driven by petrol 
engines. (2) The second feature is the provision of a pendulum 
regulator. Any displacement of the bow or stern out of the hori- 
zontal plane causes the pendulum to actuate a piston, compressing 
= which forces water out of a tank at one end into a tank at the 
other, 








LLOYD'S REGISTER AND SHIPPING 
DEVELOPMENT. 

THE annual dinner of the Scottish staff of Lloyd’s Register 
of Shipping was held on the 3rd inst. in the Windsor Hotel, 
Glasgow. Lord Inverclyde—a member of the Glasgow Com- 
mittee—presided over a large company, amongst whom were 
Mr. T. J. Dodd, chief surveyor in Glasgow, and Mr. James 
Mollison, chief engineer-surveyor. Practically all the Clyde 





ilin., 3in., }%in., so that various powers will be obtainable. | 
The shaft is, as will be seen, also provided with a belt | 


staff of the Register was present, as well as representatives 
from’ ports at a distance. Mr. Mollison, in proposing 
‘* Lloyd’s Register,’’ referred in a very interesting manner to 
the many marine engineering developments of the past thirty 
years. He said that the introduction of Siemens-Martin stee] 
in 1876 had been the great factor in bringing about lighter 
structures with the same strength, higher boiler pressures, 
&c. Before this date the compound engine, working at from 
50 lb. to 601b., was supreme ,but immediately following the 
change referred to the steam pressure rose to 75 1b. and 80 ib, 
In 1881 Robert Napier and Son built the steamer Aberdeen, 
and at the instance of Dr. Alexander Kirk fitted her with 
triple-expansion engines, with a boiler pressure of 125 ib, 
This was all the pressure the Board of Trade would then 
sanction. The success of the venture led to the triple-expan- 
sion engine becoming general, and it held the field for a 
quarter of a century, with pressures varying from 150 1b. to 
2001b. Now the steam turbine was rapidly taking the place 
of the reciprocating engine, particularly for fast passenyer 
vessels, while there was every probability that in the near 
future the gas engine, with producer gas, would fill an 
important place in marine propulsion. 

Lord Inverclyde, who replied, said, one thing which 
increased confidence in Lloyd’s Register was the fact that no 
new departure, was adopted until the Committee was 
thoroughly-satisfied as to its value. During the past year a 
further large increase had taken place in the tonnage holding 
the classification of the society, the latest figures being 9744 
vessels, of 18,250,000 tons, a net increase of 533,000 tons 
The total comprised over 714 per cent. of the steam tonnage, 
and nearly 94 per cent. of the sailing tonnage of the United 
Kingdom, excluding vessels under 100 tons. There were at 
present being built in the Clyde district 129 vessels to Lloyd's 
classification, while on the Tyne there were 61, on the Wear 
42, and on the Tees 41. The firm of G. and J. Burns had, at 
the moment, five steamers under construction on the Clyde, 
all to be classed with Lloyd’s. The Cunard turbine steamer 
Carmania, and the two big turbine vessels now being built 
for the Cunard Company, were also Lloyd’s vessels. The Car- 
mania was the largest vessel yet built for turbines, and she was 
much more of a departure than thé two other big liners would 
be. They were not such a step in advance of the Carmania 
as she was in advance of everything previously in existence. 
Fifteen turbine steamers, totalling 50,000 tons, already 
launched by United Kingdom builders, were classed by 
Lloyd’s. During 1905 six turbine steamers, representing a 
total of 27,653 tons, were so classed, and at the present time 
there were being built in this country to the society’s classifica- 
tion, besides the two big turbine Cunarders, six other turbine 
vessels totalling 15,530 tons, while plans had been approved by 
the Committee for two such vessels, each of about 13,000 
tons, to be built in Japan. The vessels now under con- 
struction in the United Kingdom for the classification of the 
various societies amounted to 1,195,668 tons. Of this 
990,499 tons were to Lloyd’s classification, leaving only 
205,169 tons, or 17 per cent., for the other societies. Nearly 
394 per cent. of all foreign and colonial steel and iron ton- 
nage was classed with Lloyd’s. All these facts showed that 
shipbuilders and shipowners were fully alive to the readi- 
ness of the Committee to accept new ideas of construction, 
and to utilise the high scientific and practical knowledge 
of the society’s staff in order to assist the shipping com- 
munity in every possible way. The earnest attention of 
the Register had been given for some time past to the 
question of the depth of loading allowed to British vessels 
under the present free-board tables and regulations. The 
Committee had come to the conclusion that the tables 
should be amended so as to allow the deeper loading of 
certain types of vessels, and they had laid their opinions on 
the subject before the Board of Trade. Their recommenda- 





FOR A CYANIDE PLANT 


tions, which when carried out would enable British ship- 
owners to compete on more equal terms with those of othe: 
countries, were favourably entertained by the Board. A 
conference of assigning bodies had been held recently, and 
the President of the Board of Trade had now announced 
that the revised freeboard tables would come into operation 
not later than the middle of March. 








MIDLAND RAILWAY EXTENSION. 


THe Midland Railway Company some years ago obtained 
powers to construct a new line from Royston, near Cudworth, 

| to Bradford, which scheme, when completed, will give 
| Bradford a through main line connection, and at the same 
| time shorten appreciably the Midland route not only to that 
| city, but also to Scotland and Ireland, vid Heysham, as well 
| as the northern towns served by this railway. The under- 
taking in its entirety is, according to the Sheffield Daily 
Telegraph, a costly one, the entrance to Bradford rendering 
necessary a tunnel of two miles length under the centre of 
the city, and for financial reasons the northern section has 
not yet been taken in hand. The southern section, however, 
has been steadily progressing, and is now complete as 
far as Dewsbury, nearly nine miles from Royston, or more 
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than half the distance to Bradford; and this portion was 
brought into use on the 1st inst., on which date the stations 
at Crigglestone, Middlestown, and Dewsbury were opened for 
goods, coal, and cattle traffic. 

After leaving the main line at Royston, the new line passes 
through a district chiefly agricultural, four miles being 
traversed before the first station, Crigglestone, is reached, 
where the opening of the station will give greatly improved 
rail facilities to the villages of Crigglestone, Chapelthorpe, 
Painthorpe, Hollingthorpe, and Calder Grove. About two 
miles beyond Crigglestone the next station, Middlestown, for 
Horbury, is situated, and this will serve, in addition to 
Middlestown and Nethertown, the town of Horbury, with 
Horbury Bridge and Horbury Junction. At this point the 
railway comes in touch withsome of the distinctive industries 
of the West Riding, and the necessities of traffic to and from 
the numerous mills in the neighbourhood have been fully 
considered in the designing and fitting up of the goods 
station. Beyond Middlestown there is a ‘‘ burrowing junc- 
tion,’ making a connection with the Lancashire and York- 
shire Railway, and giving the Midland Company access to 
Huddersfield, and, by way of Brighouse, to Halifax. 

The present terminus of the new line is reached at Dews- 
bury, and here an extensive goods yard has been constructed 
close to and on the same level as the centre of the town, 
direct access thereto being given by a girder bridge 130ft. 
long, and 80ft. wide, across the Calder. The yard covers an 
area of twenty acres, the goods shed an acre and a-half, and 
in addition there is a large storage shed 150 yards long for the 
accommodation of ‘‘ shoddy ’’ material, which is very largely 
used in the mills of Dewsbury and Batley. For the present, 
the use of the line will be confined to goods and coal traffic, 
but when it is decided to commence passenger services, par- 
ticularly on the completion of the through connection with 
Bradford, the advantages of the new route will be very 
manifest. 

The work of construction so far has been carried out in 
three sections, with a spearate firm of contractors for each, 
and the responsibility for devising the scheme in the first 
instance rests with the late Mr. J. A. McDonald, the com- 
pany’s engineer-in-chief. Since his death, Mr. W. B. Worth- 
ington, his successor, has taken over the work, being assisted 
by Mr. J. Lowe, the new works engineer. 








THE EDUCATION OF THE COMMERCIAL 
ENGINEER.* 
By Mr. W. BaRDILL, 

Berore dealing with this subject proper, it will perhaps be pardon- 
able to first prelude these remarks by a few sentences on the 
broader subject of education generally. In fact, such a topic, 
even discussed on its widest basis, would not be out of order at a 
meeting of this kind, for is it not from the elementary schools of 
this country that we draw upon most largely for the rank and file 
of the workpeople that are given into our charge, as well as for 
the recruiting of our junior clerks, &c., for the purely commercial 
side of our varying businesses / 

It is true that the question of elementary education is even 
more hackneyed than either Chinese labour or fiscal reform. Nay, 
beside these infant growths, it is hoary with age and mummified 
with antiquity. Its varied maladies have baffled the skill of both 
statesmen and philosophers. Fora century or more it has been 
the football that has been kicked about betwixt Church and 
Dissent. Yet to-day it is with us — somewhat defeated and 
battered, it is true—and almost as big a wreck of hopes and 
ambitions as an average London “ won’t-work.” 

When one pauses to think of the number of Acts of Parlia- 
ment that have been passed, the discussions on the Education 
Estimates, the number of codes that have been issued, the number 
and amount of rates that have been paid, the number of schools 
that have been built, the salaries that have been received, and the 
grumbling that has been indulged in, one is led to expect some- 
thing in the shape of results. Yet, on the other hand, it is an 
absolute fact, which many in this room can no doubt verify, that 
it is one of the rarest events in one’s business experience to secure 
a youth fresh from school who can address even an envelope so as 
to be decipherable at a first glance, whilst for spelling and arith- 
metic, these are things which had better be left without comment. 
You question such a youth, and ask him what he learned at school. 
He will tell you, perhaps, physiography, chemistry, a little French 
and German, and perhaps, even Spanish. There is no wish on the 
part of any cunaie porane to deny this knowledge, but surely it is 
of much greater importance thata boy, on leaving school, should be 
able first to speak, and write in a legible hand, the language of his 
own country, and also to be familiar with the elementary rules and 
tables of arithmetic which enter into the daily routine of common 
everyday life. 

It may be a mistake—and time, distance, or change may have 
altered the forms of our earlier impressions—but sometimes, to 
most of us who are passing or have passed middle life, we have an 
idea that the boy of thirty years ago left school very much better 
equipped for the struggle for existence than does the boy of 
to-day. This idea may be incorrect, but it is very ~— that it 
was so, because, in the first instance, you had truly an old- 
fashioned and perhaps narrow-minded dominie, and perhaps he 
could not, except in a few instances, be regarded as a cultured 
man himself, and understood few subjects, but what he taught he 
at least did thoroughly understand, and he lived to drive that 
home for all he was worth, even if he had to requisition that useful 
and familiar instrument known to most of us by bitter experience 
as the rod of correction. 

The trouble of to-day is that teachers are required to know too 
much, with the futile result that often enough in an elementary 
school they attempt to teach more than they themselves know to 
boys whose intellectual receptacles are crammed so full that an 
intellectual indigestion asserts itself, and often becomes a chronic 
dyspepsia, which shows itself later in the reluctance of the elder 
youths who have already commenced to work in the shops or 
the offices to attend either night school or technical classes. 
You speak to them, and you find they were so nauseated at 
school that they have no desire for further education, and they 
much prefer an evening in the streets or at the music hall, where 
life is easy and free. 

Gentlemen, this is a serious matter for this nation. In those 
few years betwixt fourteen and twenty-one years of age a tragedy 
may be perpetrated, inasmuch as a youth has either made use of 
his knowledge and gone forth to hold his own in life’s battle, 
or he has gone to join the ever swelling army in this country of 
the unfit, the inefficient, or the i. 

It is at this point that we will take him up and examine his 
prospects for promotion in the engineering profession. There is 
probably no question more troublesome to an average parent 
than to know ‘‘ what to do with our boys,” But once convinced 
that, because he has saved his pocket money and has purchased a 
model engine, or has taken the mangle to pieces, or the sewing 
machine, then the question is settled for ever—he must be an 
engineer, The course now open, according to the means of the 
parents, is now clear, according to the accepted ideas. If wealthy, 


‘they will be advised to allow the boy to remain at the grammar 


school till, say, he is fifteen, then take a three years’ course at a 
technical school, by which time he is eighteen, then take another 


three years as a premium apprentice at an established engineering 
works, This isan excellent course for those who can afford it, 
although amongst —— there is much disputing whether the 
college course should precede or follow the practical training of 
the shop. So far as can be seen from actual cases that 
under one’s own observation, this point is not worth much dis- 
cussion, as neither the one nor the other, with the usual excep- 
tions to every rule, count for very much, 

If we are to take any notice of the plaintive appeals we have 
read in the engineering — during the last twélve months or 
so, on ‘The Demand for Engineers,” we find that most of the 
young gentlemen who have undérgone the above course find, after 
all their own efforts and an expense of £400 or £500 to their 
parents, that at the age of Legge 5 ogy they are not able to learn 
as much as the average artisan. Take a sample* :— 

“*Sir,—I have followed with great interest the correspondence 
that has appeared of late in your columns. I left school at 
eighteen years of age, and went into the shops of a firm employ- 
ing 1500 men. My parents knew nothing about engineering, so 
they paid a premium of £300 for three years’ training, which I 
could have had for nothing as an ordinary apprentice. The only 
advantage (?) was that a ‘ premium’ started work at 8.30 a.m. and 
an apprentice at 6 a.m. An expensive luxury that extra hour or 
two in bed! I will admit that the freedom from restraint rather 
demoralised me at first, but I soon settled down and worked hard. 
I did not spend my evenings, as ‘Straight’ suggests, at bridge, 
dances, or the theatre, but at evening classes on applied mechanics, 
steam, &c. After four years I left the firm, having obtained leave 
to work for experience in the locomotive superintendent’s office 
of one of the chief English railways. I started work at 6 a.m. 
and worked 9? hours a day. I got up at all hours of the night, 
in all weathers, to help at breakdowns or special work, and 
received compliments from chief to men on my industry. When 
twenty-three years of age I considered that it was time I started to 
earn my living. As there was no post open on the railway, I 
requested the firm I had served my pupilage with to take me on 
as a draughtsman for the time being anti I had obtained a post. 
This they did. I have not been able to get a post at home or 
abroad, and so for the last two years I have received the 
princely salary of £1 per week. This is the case of a “‘ premium” 
who has worked hard, placing practical work first, theoretical 
second, I have known other pupils who have never done a 
stroke of work get good posts through influence, the work being 
done by someone else under them... I am now twenty-five years 
of age, and am seriously thinking of driving motor cars for my 
living ; £1 per week gets on one’s nerves. 1 enclose my card. 

‘*ANOTHER STRAIGHT.” 

Now, why is this? Is it because the young man is no good, 
or is it because the profession is overcrowded ? - The overcrowding 
theory has something to answer for, yet a vast majority of 
managing engineers, whose important duty it is to select and 
supervise a staff, would vote the other way. Many of us, no 
doubt, have tried the college-trained man, and as a positive 
fact, although on account of the terrible expense he has been to 
his parents and the age he has attained—probably twenty-three 
years—we cannot cheek it out to give him less than £1-per 
week, yet he is really, in nine cases out of ten, no more use to 
us, either in the drawing-office or the works, than the lad 
straight from the elementary school who -has been attending 
evening classes, and to whom we pay 5s, per week. 

Why is it? Are these technical colleges and institutes, which 
have been rising up around us during this twenty-five years past, 
a failure? or is the teaching at fault? Or, again, is the student 
indifferent to the opportunities afforded? These are great ques- 
tions which, both in the interests of the engineering profession and 
the general public, need answering, and the opinions of the 
meeting on these points will at least be interesting. 

It might be put forward with a great degree of truth that a good 
deal too much money was being spent in such schools for the 
amount of good they were doing, ¢.e., that their mechanical 
efficiency was low. It might also be put forward with an even 
greater degree of truth than in the first instance, that the teaching 
staff of some of our technical schools leaves something to be 
desired, especially so as the staff often consists of far too much of 
the schoolmaster than the practical engineer or electrician. From 
considerable experience of those who have gone through such 
schools, an impression has grown that in many cases the professor 
or tutor has laboured most to demonstrate to his pupils what a 
pay apace | clever man he himself was, rather than adapt himself 
to his pupils and give practical information. This is quite true, 
and in many cases it accounts for the many lapses in attendance 
at the various evening classes, and for the indifference to a large 
extent of the ordinary day student of the average technical school. 

The lectures are often enough right above the heads of the 
average student, and they are often accompanied by such an exhi- 
bition of intellectual fireworks which so blinds the poor student 
that, after a few experiments, he loses his eyesight and becomes 

urblind to the lecturer’s remarks, and for the rest he sits it out 
cause he has to, and in the end he finishes his course, gets em- 
»loyment at. common day labourer’s wage, and writes letters to 

HE ENGINEER on the overcrowded state of the engineering pro- 
fession. 

There are, of course, the exceptions of the odd.youth who is 

anxious, and who, not satisfied with receiving those blinding flashes 
of truth so suddenly, buttonholes the professor on the quiet, before 
or after the lecture, and asks questions which enables the professor 
to speak quietly from his own. natural good-hearted self, and the 
youth, by having thus had the current switched on gently, per- 
ceives by-and-bye a faint glimmer of light, and he follows it, and 
chases the professor till he really does understand what it all 
means. That youth is on the way to being a manager very 
quickly. 
‘ Generally speaking, there is too much of the school and too 
little of the shop in the technical schools. By that it is not meant 
that the schools do not possess large enough workshops or 
sufficient machine tools. On the contrary, there are too many of 
these, and what good is to be gained by teaching a draper’s 
assistant to use a lathe, or a hairdresser’s assistant to plane wood, 
is hard to say. The place to learn a trade is the shop itself, but 
the place to learn the science which lies behind the handicraft is 
the technical school. 

What is meant is, that whilst we would not go the length of 
stating, as the proprietor of one of the largest and best known 
engineering works in the country once said, that ‘‘ professors were 
generally men who had been an absolute failure in business life, 
and were obliged to take to lecturing for a living,” yet it is a fact 
that both universities and technical schools have far too few 
successful engineers and business men amongst them. Very 
fortunately, Birmingham has very little room to complain of in 
that direction. But, failing this desirable element in our technical 
schools, then there should be a larger share of supervision of the 
technical schools by business men of the city than there is. This 
question is an employer’s question, and it is a national question. 

How are we to hold our own, either in our own individual busi- 
ness, or maintain our place as the first commercial nation in the 
world, unless we see to it that our young men are properly 
equipped for the battle of competition, which ever becomes more 
difficult and more fierce. Sir W. Anson hit the right note when 
speaking at the recent conference of Technical Institutes, when he 
said :—‘‘ But though we were beginning to realise our educational 
ideals, he doubted whether there would not come into existence a 
more widely diffused belief in education and in the value of a 
trained intelligence, and among the influences which might create 
this belief the employer came first. He was glad the association 
had instituted an inquiry into the co-operation of employers with 
technical institutions. If employers would give encouragement to 
technical study far-reaching results would accrue. As soon as it 
was realised that employers set a value on trained intelligence as 
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against untrained intelligence, and encouraged the acquisition of 
scientific knowledge, we might hope that the parent would take a 
greater interest in the work of his child. Our great employers had 
it in their power to advance the education of the people all along 
the line. By giving a chance to the lads who had done well at 
school they would give stimulus and encouragement to the work of 
the schools, and by giving the boys opportunities for further 
scientific training, and by distinguishing the more from the less 
intelligent, they would set a premium on thorough preparation 
and the acquisition of habits of clear thought and thorough work 
at school. And, indirectly, this encouragement of employers to 
the work of technical institutions would tend to break down the 
great obstacle to the education of the youth of the country—the 
indifference of the home. Parents too often regarded the work 
of their sons in secondary schools as something quite apart from 
the ordinary interests and occupations of life. We must try to 
create a belief in the value of knowledge, and no one could do 
more towards this than employers.” 

That it is an employer’s question is felt so seriously in America 
that at many of the largest engineering establishments in the 
country the employers themselves have built institutes on the 
works, and provide teachers and requisites at their own expense ; 
and, further, insist on their young people attending, and at least 
they make their promotion and prospects depend very largely on 
their success at their private school. 

Amongst those who have done this may be mentioned the Brown 
and Sharpe Company, the McCormick Harvesting Company, the 
Baldwin Locomotive Works, and the Hoe Printing Works. These 
are not isolated cases, neither are they modern institutions, as 
some have been going for thirty years with the most satisfactory 
results. This system pays the firm, as the students are taught that, 
most which relates directly to the firm’s own business, and this is 
carried into even the sales and commercial departments. 

The teachers themselves are senior members of the staff who 
have been successful in the handling of their own departments, and 
at once command attention by that fact alone. Many of the 
services are given voluntarily, and they then lose that dry 
scholastic ‘‘take it or leave it, go home without it. my salary is 
just the same ” attitude. 

Wherever it can be done, the works’ evening school should be 
started, because there alone, coupled along with the daily duties 
and the practical illustrations of workshop methods and daily 
experiments, the youth more quickly falls into line, realises at 
once the necessity and advantage of technical knowledge, and. he 
assimilates it with an appetite that knows nothing of dyspepsia, 
and a heart so full of hopes that it has no room for disappoint- 
ments. 7 

Outside some such institution, where is a youth to learn, say, 
‘*Prime cost suitable for an engineering establishment,” or even, 
say, * Book-keeping as applied to a large engineering works ?” 
Where can he, for instance, get even a glimmer of information on 
that most important of all questions, even to an engineer, ‘‘ How 
am I to make a profit?” and where can he obtain that other most 
important qualification, ‘‘ How to handle the British workman.” 

Next to the works school, the technical schools themselves 
must come into closer touch with the employers, and their counsels 
and advice should be sought. This Association of Engineers 
should be asked, for instance, to send two representatives to the 
School Council, other scientific associations, and even trades 
unions should also have a voice ; and unless this is so, andthe 
schools are properly hitched up to those forces which are mostly 
concerned, there is bound to be both much money and much- 
energy expended in bringing much disappointment to all parties 
concerned. 

In Birmingham—a city which always marches ahead of the nation 
—there is a chance of again leading the way, as shown by the wise 
and up-to-date arrangements it is going to make in connection with 
the new University, that they recognise with Sir W. Anson that 
the employers are a quantity which can best help forward this 
greatly needed reform in technical education, and it is to be hoped 
that the University authorities will make every possible overture 
to the employers of labour for their allegiance and support, which 
we feel sure, if properly asked for, will be given not only 
ungrudgingly, but enthusiastically. 

The employers of labour in this country are being gradually 
forced to recognise that their future hopes are contained not only 
in ‘‘ Tariff Reform,” but in that one word which means so much, 
‘‘efficiency.” Therefore, at whatever risk and at whatever cost, 
the employer is or will be forced to make up his mind that whatever 
is inefficient, no matter how it is endeared to him by ancient 
associations or happy recollections, it must go, and whether it be 
inefficient staff, inefficient workmen, inefficient power, or inefficient 
plant, down they must come; and if he be wise, to that plaintive 
song, ‘‘ Woodman, spare that tree,” he must turn a deaf ear, and 
with the energy of a Gladstone he must ply the axe till those 
forces which now hinder his development are severed for ever. 
To fill the gaps thus made, his only chance is to transplant young 
shoots, and whether they be grown in the technical school orin the 
employer's own forcing house, it matters not ; so long as they are 
full of sap and energy, he will be well repaid for his sacrifice. 


APPENDIX. 

It was not intended in this paper to recommend any definite 
scheme as a palliative to the difficulties that have been reviewed, 
but the writer—who has been a close observer, and who has taken 
a keen interest in educational matters for many years, and hasalso 
a special leaning towards youthful engineers—may be perhaps 
allowed to digress. 

His opinion is that the youth who expects to blossom out into a 
full-blown engineer with a three years’ apprenticeship is likely to 
be doomed to disappointment. Most of the elder members present 
will agree with this. They will also agree that, though they may 
themselves have been working hard for many years, they recognise 
that the volume of engineering truth they have so far made their 
own is infinitesimal by the side of the much greater volume, which 
is to them, after twenty or thirty years’ study, still an unsealed 
book. 

There is much to be said for the old seven years’ apprenticeship 
system ; it certainly turned out a far more satisfactory workman 
than the average mechanic of the present day. His vision was 
broader, and his abilities covered a far greater range than the - 
human machine which we are now producing. From the com- 
mercial point of view, there is nothing that conduces to the ulti- 
mate prosperity of a firm so much as a continual passing through 
the works of a large number of carefully selected apprentices. 
Amongst the bulk there are many failures, but occasionally a 
rough diamond is discovered, and when this happens, it is to the 
firm’s interest to see that the same is duly polished. One of the 
best means of doing this is to harness him as soon as possible to 
responsibilities of one kind or another. There is no education for 
the soldier like the actual battlefield, and no youth wishing to learn 
the ethics of his profession will ever find a better university than 
the workshop. 

It is then for the employer himself to encourage his own 
apprentices and pupils, to fit them in every possible way for the 
promotions and responsibilities he is prepared to place in their 
hands. In Birmingham and any other large town the employer 
has only to make it known that he shall consider attendance at the 
evening classes of the technical school or University, and success 
there, as the only royal road to distinction and honour in his own 
works and the thing isdone. There may not be a mad rush, but he 
will be fairly safe in allowing the laggards to lapse out of his 
business as soon as possible. In smaller towns and remote country 
districts, where educational facilities are not of easy access, then 
the splendid example of Messrs. W. H. Allen and Sons, of Bedford, 
should be followed. This firm have for some years held out much 
encouragement to their staff, pupils, and workmen, for scientific 
attainments, with remarkable success. ey are now, at their 
own expense, building an elaborate institute for the convenience 
of their employés, soastogive them every possible chance of improve- 
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ment. The men realise the spirit of the thing and enter into it 
most heartily, and the relationship of employers and employed in 
this case is a cause of much congratulation. 

In conclusion, the writer may be forgiven for taking his own 
medicine and for stating that at his own works a movement was 
commenced this winter which had for its object a series of lectures on 
technical subjects to the men employed in the works. Workmen 
from other works in the neighbourhood were also invited and many 
came a distance of three miles to attend. The lectures have been 
given in the drawing-office, which accommodates about 130, and at 
each lecture there have been many unable to gain admission. The 
lecturers have been members of the staff, with one or two mixed 
in, from Birmingham and other places, and mostly either lantern 
views or diagrams have been used with good effect. Such subjects 
as ‘* Workshop Mechanics,” and ‘‘ Workshop Mathematics ” have 
been the order, whilst there are also sandwiched in between more 
popular lectures, such as the ‘‘ History of the Steam Engine,” 
**Gas and Oil Engines,” ‘‘ Engineering in the South African War,” 
and similar subjects. It has in this case been hammered into the 
workmen that if they, either as individuals or as a nationality, are 
going to hold their own, either with their home competitors or 
their foreign rivals, then this individual etficiency must be improved. 
a have realised this and have entered into the struggle with 
enthusiasm. 

The ultimate success will, of course, depend on the way these are 
handled, and probably if the schoolmaster was let in the enthu- 
siasm would soon subside. This, of course, will be prevented as 
far as possible. 

This much is mentioned as an instance of what is now fast 
coming to be seen is the correct line to take, and if the employer 
will follow Sir Wm. Ansons’ sound advice there will soon be less 
wniting to the papers of the overcrowding state of the engineering 
profession, less disappointment to would-be engineers, and a 
general improvement in efficiency all round. For the rest the 
commercial engineer may be left alone, as he will, when opportun‘ty 
comes, successfully discover and develop himself. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 
Trade Improvement.e 
TRE better tone observable last week continues, the 

situation being improved by the encouraging reports from the 
North of England with regard to the reduction of stocks there and 
to the increase in shipments. It is hoped that between now and 
the end of the quarter trade matters in the Midlands may look up, 
and that the revival may once more proceed steadily after the 
temporary set-back. One condition which favours such a prospect 
is the fact that there is a considerable amount of work in hand by 
engineers and ironfounders, who will be coming on the market 
again in abont a fortnight’s time to renew their quarterly contracts 
for material. 


Better Foreign Cemand. 


The demand for agricultural engines has been very good 
of late both for Europe and South America, and other kinds of 
steam engines have during the past month been sent much more 
freely than in the corresponding month of last year, not only to 
South America, but also to India and Australia. The South 
American shipments of this class, totalling nearly £28,000, were 
especially good. With regard to machinery, there has been a 
heavy February increase, compared with a year ago, in agricultural 
kinds, namely, from £44,000 to £97,000, so that trade has much 
more than doubled, the credit for this being due to the European 
demand, which advanced from £27,000 to £80,000. Mining 
machinery is still below par, owing to a falling off in the South 
African demand from £23,000 to £19,000. Textile engineers have 
been having an excellent time, and have largely augmented their 
output on behalf of Germany, Russia, France, and other European 
countries, and also for India and the United States. There was 
also a gratifying increase under this head with Japan from £10,000 
to £30,000, with which textile machinists cannot fail to be pleased. 
‘* Other descriptions ” of machinery have been in enhanced request 
for all our leading markets, including, it is encouraging to note, 
South Africa ; the total value of these ‘‘other descriptions” sent 
to all countries having improved from £483,000 to £589,000. 
Australasian mails to hand in the Midlands since my last letter 
give a hopeful account of the colonial position and prospects—alike 
as to wool, wheat, and mining. English makes of wire netting are 
said to be well to the front in the principal trade centres at £36 to 
£40 per mile, whilst water tanks and galvanised sheets command a 
good sale at increased prices. 


Works’ Activities. 

Employment is fuller and more regular recently at most 
of the Midland engineering works. The railway rolling stock 
establishments are in possession of good orders, and so are the 
bridge and roofing makers. Motor car builders are also busy. 
Heavy ironfounders find trade improving once more, whilst 
hydraulic engineers have some good orders in hand for pumps for 
mining, irrigation, and general water supply purposes. iler 
makers are fairly well engaged, and there is considerable activity 
among the cable and anchor makers, 


Pig Iron. 

The improvement in pig iron noticeable a week ago is sus- 
tained, less anxiety wee expressed as to the probable future. 
Best all-mine is quoted 90s. to 92s. 6d.; ordinary, 65s. to 70s.; and 
cold blast, 110s. North imptons are 59s. to 6ls., and Derbyshires 
62s. 6d. to 64s, 


Manufactured Iron. 

Best bars are in good call for engineeri urposes at £9, 
with Earl Dudley’s re! yah £9 12s. gy soe Laer ap bars move 
fairly at £8, and common unmarked are quiet at £7 5s. Galvanised 
corrugated sheet makers experience a good demand on account of 
India, the Argentine Chili, and Australia, doubles being quoted 
£12 7s. 64. to £12 12s. 6d. f.0.b. Liverpool. Rivet iron is in good 
request at about £7 15s. 


Steel. 

The various steel works are kept well employed, mainly in 
satisfaction of engineering, railway wagon building, and boilermak- 
ing requirements. Boiler plates are quoted £8 10s. to£8 15s.; angles, 
£6 lis. to £7; mild bars, £7 10s. to £7 15s.; and joists—in which 
line there is considerable continental competition—£7 to £7 5s. 
A good deal of semi-finished steel continues to come in from out- 
side sources. 


The Lifford Refuse Destructor. 


The official opening of the new refuse destructor at 
Lifford, of the King’s Norton District Council, took place on 
Tuesday. It has been built by Messrs. Heenan and Froude, of 
Manchester and Worcester, and the buildings and machinery have 
cost about £14,000. An income of £15C0 or £2000 a year is antici- 
pated by utilising the resulting heat for steam-raising purposes. 
It is proposed to supply the steam to a syndicate representing 
three electrical firms which are contemplating the putting down of 
plant for lighting and power purposes near the destructor. The 
destructor has been finished for some time, and has been working 
very satisfactorily, destroying about 48 tons of refuse per day at a 
cost of 9d. per ton. The old system of tipping the refuse cost 
£542 per annum, and was a very unsatisfactory method from a 
hygienic point of view. Messrs, Avery have fitted up a new 


weighbridge on the premises, which records automatically the 
weight of every cartload of refuse brought in. 


Coventry and the Electric Light. 
The £35,000 electric light scheme has this week been 
referred back by the Coventry City Council to the committee, 
pending the obtaining of further information. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, March 14th. 
Better Prospects. 

THE attendance on the Manchester Iron 'Change on Tues- 
day was moderate, but it was evident that only a small business 
was being put through. Local inquiries for raw material were 
also of a circumscribed character, but, notwithstanding this, there 
was at the close a decidedly better undercurrent than has been the 
case for some time past. English makers of pig iron dropped their 
prices on the previous Friday, Lancashire coming down Is. per ton, 
and probably these concessions were to some extent the cause. 
Lincolnshire on Saturday was officially reduced 1s. per ton, but 
this was of little use, seeing that it had already been anticipated 
here, and in face of Middlesbrough selling at shillings lower, there 
was more buying, and buyers appeared to be well satisfied with 
their purchases of this class of iron. 


Scotch Pig Iron. 

The decline in prices of Scotch pig iron has been gradual, 
but in this-respect it is noteworthy that makers of Glengarnock 
have adhered to their quotations for all classes. The official 
price for No. 3 foundry is 66s. delivered Manchester, but, on the 
other hand, 64s., and even lower, has been quoted by merchants. Ina 
conversation we had with the representative of the Glengarnock 
firm on Tuesday we pointed this out, and were informed that the 
iron which was being offered was only in small isolated lots. They 
had no stock. comparatively speaking, and when the small lots 
were cleared the price would regulate itself. Certainly they were 
determined not to make any reduction. 


State of the Engineering Trade. 
Employment in the engineering trade continues to show, 
as indicated for some time past, a very prosperous state of things 
in this industry, and inquiries on Change confirmed it. 


Finished Iron and Steel. 

Bars, hoops, and all classes of iron are in steady demand. 
Merchants report that it is some time since it had continued for 
such a long period, and that the prospects forward are good. In 
steel products there is a quieter feeling, except, perhaps, in plates. 
Foreign billets are again the turn lower. 


Copper. 
The raw material continues firm, and in manufactured a 
moderate business is passing at late rates, 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 64s.; Lincolnshire, 
58s. 6d. to 59s. 6d.; Derbyshire, 62s. 6d.; Staffordshire, 58s.; 
Middlesbrough, open brands, 57s. 7d. to 58s. 1d.; West Coast 
hematite, 73s. 9d. to 74s. 6d.; East Coast ditto, 77s. 10d. Scotch: 
Gartsherrie, 67s.; Glengarnock, 64s.; Eglinton, 62s. 9d.; Dalmel- 
lington, 62s. 3d. to 62s. 6d., delivered Manchester. Delivered 
Heysham: Gartsherrie, 65s.; Glengarnock, 63s.; Eglinton, 60s. 9d. ; 
Dalmellington, 60s. 3d. to 60s. 6d. Delivered Preston: Gart- 
sherrie, 66s.; Glengarnock, 63s.; Eglinton, 61s. 9d.; Dalmelling- 
ton, 61s. 3d. to 61s. 6d. Finished iron bars, £7 5s. to £7 10s.; 
hoops, £7 17s. 6d.; sheets, £8 10s. to £815s. Steel: Bars, £7 10s.; 
hoops, £7 15s.; boiler plates—official—£8 12s. 6d.; plates for 
tank, girder, and bridge work, £7 12s. 6d. to £7 15s.; English 
billets, £5 7s. 6d. to £5 12s. 6d.; foreign ditto, £5 to £5 2s. 6d.; 
sheets, £8 17s. 6d. Copper: Sheets, £92 to £94 per ton ; seam- 
less copper tubes, 114d. to 11?d.; brazed, 1]}d. to 114d.; brass 
tubes, 837d. to 9d.; condenser, 97d. to 10d.; rolled brass, 84d.; 
brass wire, 8?d.; brass tubes, 9jd. per Ib. Sheet lead is steady at 
£18 10s. per ton. 


The Lancashire Coal Trade. 

There was a good attendance on the Coal Exchange, with 
better business. Demand ran mainly on best house coal, stocks of 
which are comparatively small, and aithough more is being pro- 
duced, the slack resulting is readily absorbed, owing to the 
prosperous condition of the cotton trade. Manufacturing coal was 
steady, but on shipping account there is a decidedly upward move- 
ment. Quotations were practically unchanged on the week, 
although full rates are held for. 


Manchester Association of Engineers. 

There was a good attendance at the last meeting on 
Saturday, when Mr. Henry N. Bickerton, Ashton-under-Lyne, read 
a paper on *‘Gas, Oil, and Petrol Engines.” It is satisfactory to 
know that more gas engines were made in the Manchester district 
than anywhere else in the world. Mr. Bickerton was thanked 
heartily for his interesting paper. 

BaRROW-IN-FURNEsS, March 15th. 
Hematites. 

A steadier tone is displayed in the hematite iron market, 
but there has not been any real recovery from the sharp features 
of the depression which set in a short time azo. The demand for 
iron is mainly on account of makers of shipbuilding classes of steel, 
engineers, bridge builders, and constructive work generally, and 
only half the usual amount of iron is being used in the Bessemer 
steel trade, but the immediate wants of consumers have been too 
largely provided for by speculative buyers, who expected that, with 
activity in the trades referred to above, there would also be a big 
demand on Bessemer steel account, and last autumn this forecast 
seemed to be a reasonable one, as many buyers of steel rails were 
in the market, and it looked as though full employment in that 
department would be assured for some time to come. Conse- 
quently warrant stocks were largely increased, and they now stand 
at 78,534 tons, or slightly less than last week’s total. It is the 
weight of these stocks which brought about great realisations, and, 
consequently, lower prices. Yet makers are busy, and are fairly 
well sold forward. Makers still quote nominally 67s. 6d. per ton 
net f.o.b. for mixed Bessemer numbers, and warrant sellers are at 
65s. at-a-month buyers, 64s. 44d. cash. The make of iron is well 
maintained, there still being 38 furnaces in blast and 34 of these 
are on hematite iron. Iron ore is in good demand, and the ton- 
nage of metal produced by native mines is larger than it has been 
because of resumed activity at Lindal Moor mines, under the 
auspices of a new company. At this place an important new 
find of ore is being malel with good prospects cf success. Native 
ores are at 14s, 6d. per ton net at mines, and Spanish sorts are at 
19s. net at West Coast ports. 


Steel. 

Makers of steel are well sold forward in shipbuilding 
classes, and it is anticipated the mills will be kept briskly em- 
ployed during the summer months. Ship plates are at £7 10s. per 
ton net cash, and boiler plates at £8 12s. 6d. The trade in steel 
rails is looking up somewhat, but makers are only able to keep the 
mills employed on the day shift. Prices range from £6 10s. to 
£6 15s. per ton net f.o.b. Cheaper quotations would bring about 
a fuller demand, as it is known there are plenty of orders in the 








market, but buyers are not urgently in need of rails and can defer 











purchases until a cheaper pee is possible. There is the prospect 
that cheaper prices will not prevail for some time, and the 
expectancy that this fact will bring forward new orders in the 
early future. There is not much doing in merchant steel, but the 
steel furnaces are busy, and chilled iron castings are in brisk 
demand. Hoops are a moderate trade. 


Shipbuilding and Engineering. 

Vickers, Sons and Maxim are on the point of completing 
the Japanese battleship Katori, which will be ready for her trials 
in a few weeks. She has already had highly satisfactory dock 
trials. The first of the two first-class cruisers building at Barrow 
for the Peruvian Government will be launched on Monday next, 
Engineers are very busy, and boilermakers and ironfounders have 
plenty of work in hand. 


Shipping and Coal. 

The shipping trade is quiet. The exports from West 
Coast ports last week amounted to 10,258 tons—iron 3760 tons 
and steel 6498 tons—in contrast with 14,690 tons in the corre. 
sponding week of last year, a decrease of 4432 tons. The ship- 
ments for the year to date have reached 140,322 tons, as against 
168,650 tons for the corvesponding period of 1905, a decrease of 
28,328 tons. The demand for coal and coke is well maintained 
and prices are steady and firm. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal, 

THE severe weather of the last few days has imparted 
unusual firmness to the local house coal trade at this advanced 
season of the year. Purchasers have bought more freely, and there 
is no renewal of the discussion about lowering values, which, it is 
expected, may be sustained at present quotations until the end of 
the month. The call for London and the Southern markets has 
not, however, been appreciably affected ; but a continuance for 
even a short period of the existing climatic conditions would soon 
strengthen the demand in other than local consuming centres, 
Silkstone coal, in the best qualities, is at 12s. to 12s. 6d. per ton ; 
secondary descriptions from lls. to lls. 3d.; Barnsley firsts, 
10s. 6d. to lls. 3d. per ton; other sorts, from &s, 3d. to 9s. per 
ton ; nuts in good request at about 8s. 6d. per ton, 


Steam Coal. 

The volume of business, both on home and distant 
account, continues large, and the collieries are well employed all 
round.. With the market requirements in this country well 
sustained, the approach of the full export season is looked forward 
to with confident expectations. The railway coal contracts, about 
which so much has n heard, are not yet decided, nor is there 
any sign in that direction. Heavy purchases are being made in 
the open market. Several railway contracts usually come out at 
the end of March, but the issue is somewhat uncertain, as the coal- 
owners raaintain their determination to adhere to &s, 6d. per ton 
as the price for the best Yorkshire hards, The wages question is 
another factor of importance in this matter. 


Coking Slack, Smudge, and Coke. 

Ordinary slack and smudge for steam-generating purposes 
is not quite in such brisk demand, except for the Lancashire cotton 
mills, which continue to take heavy consignments. For good 
samples 4s. 9d. to 5s. per ton is the pit price. An active business 
is done in coking slack and smudge, owing to the a of 
the by-product ovens. Coke is less firm than it was, although 
there is little falling off in the call, on account of smelting opera- 
tionsin North Lincolnshire and Derbyshire. Prices have weakened 
somewhat. Unwashed samples fetch from 10s. 6d. to 11s. per ton, 
washed coke making 12s. to 12s. 6d. per ton. 


The Coal Trade with Hull. 

The return of the Hull Incorporated Chamber of Com- 
merce and Shipping for February shows that the trade in hard 
coal there is in an exceptionally active condition for the season of 
the year. The weight received at the great Yorkshire port during 
last month was 334,720 tons, compared with 285,008 tons during 
the corresponding month of last year. For the two months the 
weight has been 667,296 tons, compared with 576,016 tons. for 
January and February of last year. There were exported from 
Hull last month 127,720 tons, compared with 99,214 tons for 
February of last year. As the Baltic ports are mainly closed, 
these figures are remarkable. Business with Holland fell away 
largely, the weight sent last month being 16,619 tons, against 
33,183 tonsfor February of last year ; Germany received 16,463 tons, 
against 20,494 tons; Egypt, 14,216 tons, against 20,495 tons. On 
the other hand, South America took 15,824 tons, against 2732 
tons ; Italy, 15,491 tons, against 4774 tons ; Sweden, 10,003 tons, 
against 9679 tons; Russia, 9714 tons, against 4403 tons; and 
Belgium, 7160 tons, against 4133 tons. For the two months of the 
year the total exports amount to 295,445 tons, against 219,644 tons 
for the corresponding months of last year. In the list of con- 
tributing collieries the Denaby and Cadeby Main Company are an 
easy first, with 49,056 tons for the month, compared with 36,552 
tons for February of last year. Garforth takes second place with 
16,384 tons, compared with 11,128 tons for the corresponding 
month of 1905. The Derbyshire collieries, in one or two instances, 
have increased their business with Hull. 


Iron and Steel. 

Affairs in the iron market continue pretty much as pre- 
viously reported, with a weakening tendency in quotations of 
hematites and Lincolnshire irons. West Coast and East Coast 
hematites are both reported at lower prices in Sheffield. Lincoln- 
shire irons have dropped a shilling a ton all round. The declineis 
attributed to the movements at Middlesbrough. Current quota- 
tions now are:—Lincolnshire No. 3 foundry, 57s. 6d. per ton; 
No. 4 foundry, 55s. 6d. per ton; No. 4 forge, 55s. per ton; No. 5, 
mottled, white, and basic, 55s. per ton. No change is reported in 
Derbyshire irons from last week’s quotations :—Foundry, 58s. 6d. 
per ton, and forge, 56s. per ton. The steel trade is active) in 
almost every department. 


The Heavy Industries. 

The satisfactory condition of the large works concerned 
in military, marine, and railway material manufacture is fully 
maintained. The engineering establishments, which obtain a good 
deal of their work from these directions, are consequently actively 
engaged, with encouraging prospects, as extensions of premises, 

lant, and machinery are being generally undertaken by the lead- 
ing manufacturing firms. The railway material departments, 
which have recently had additional orders placed with them, are 
pretty certain to be much busier as the season advances. The work 
now in haud is mainly on foreign and colonial account, and the 
home railways, which have been ordering somewhat sparingly, are 
certain to increase their requirements ere long, more especially in 
respect of rolling stock and accessory specialities. _ Several 
establishments where exceptional attention is given to railway 
work are very busy, and at others extensive additions to works are 
in progress or contemplated. 


Local Companies. 

The annual meeting of the shareholders of William Jessop 
and Sons, Limited, Brightside Works, Sheffield, was held on the 
12th inst. The chairman, in moving the adoption of the report 
and accounts, stated that the year had been a record one in regard 
to business. The works in America were fully employed, and 





their share in the business of J, J. Savile and Co. was also very 
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promising, and, notwithstanding that business had been much 
restricted and disturbed in Russia, their trade there was satisfac- 
tory. The resolution was carried. The annual meeting of the 
shareholders in Vickers, Sons and Maxim, Limited, was held at 
the River Don Works, Sheffield, on the 14thinst. The report and 
balance sheet were received and adopted, on the motion of the 
chairman. The directors, in reporting a satisfactory year’s work- 
ing, stated that all the large branches of the pum business 
had contributed to the result, ‘“‘but,” it was added, “your 
directors have been especially pleased to note that the improve- 
ment is largely due to the increase in business done with foreign 
countries, both in goods manufactured at home and in those made 
to the company’s systems abroad.” In the report it was further 
stated ;—‘* Encouraged by substantial orders for guns and mount- 
ings from Italian shipbuilders, your directors have entered into a 
combination with three of the largest manufacturing firms in 
Italy, the Terni Steel Works, the Shipbuilding Yards of Orlando 
of Leghorn, and Odero in Genoa, to erect gun works at Spezia in 
that country.” 


Cutlery. 

The foreign trade in cutlery shows an increase for Febru- 
ary, compared with the corresponding month of last year—the 
respective values being £44,327 and £42,354, though the totals are 
not up to that of January of 1904, which was £45,790. The 
interesting feature is increased trade with our principal com- 
petitors, Germany and the United States. Germany took a value 
of £1586, compared with £963 for February of last year; the 
United States took a value of £5018, compared wita £4878. The 
other increasing markets were Russia, Sweden, Norway, Nether- 
lands, Belgium, France, Cuba, Chili, Argentine Republic, British 
South Africa, Australia, and New Zealand. Decreases are shown 
by Brazil, Spain and Canaries, British East Indies, Canada, and the 
markets grouped under ‘“‘ Other Countries.” 


Colonial Visitors. 

The Council of the Sheffield Chamber of Commerce have 
received a letter from the London Chamber announcing that the 
Annual Congress of the Chambers of Commerce of the Empire will 
be held in London in July next, and adding that the Organising 
Committee thought it desirable that the colonial visitors should 
have an opportunity of seeing the various important manufacturing 
centres in this country. The Council decided to invite the colonial 
visitors to Sheffield, the details to be subsequently arranged. 


Sheffield Motor Car Show. 

This exhibition, which closed on Saturday evening, has 
excited much interest and drawn many visitors from the country 
districts, as well as from the city. A good deal of business is 
reported to have resulted. The Sheffield Telegraph states that the 
Brotherhood-Crocker Motor Company, Limited, London, have 
decided to establish works at Sheffield, and have obtained a site at 
Tinsley for the purpose. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Pig Iron Situation. 


For several weeks the pig iron market has been very dull, 
with prices moving downwards, and a pessimistic feeling was 
becoming general, notwithstanding that the spring season was 
immediately in front, and that shipments were becoming steadily 
brisker. The drawback was that stocks in the public warrant 
stores did not cease to increase, and that the production was in 
excess of the reqwrements. All that seems to have been altered 
within the last few days, and the tone this week has been in 
marked contrast to that reported last week. A good business is 
now being done, and confidence is being rapidly regained, the 
influences at work being perfectly legitimate. The chief cause for 
the improved state of affairs has been the steady decrease which 
has been going on since the 5th inst. in the stock of Cleveland iron 
in Connal’s public stores, as it was the increase there which 
seme prevented the prices rising. There is no doubt that the 
heavy shipments of late have been too great a drain on the makers, 
and to satisfy requirements it has become absolutely necessary to 
fall back upon Connal’s stores, and this action will continue to be 
taken, because the brisk shipments are almost sure to continue. 
Just when the demand for Cleveland iron has improved there has 
been a reduction in the make thereof, three furnaces having been 
changed within the last few days from ordinary Cleveland to basic 
iron, and that will reduce the output of Cleveland pig iron by 
about 2700 tons per week. Everything, indeed, now seems to 
favour an upward movement in prices of pig iron, and consumers 
in consequence are showing some anxiety to buy. 


Cleveland Pig Iron, 


Cleveland warrants at one time last week were down to 
47s. 5d. cash, the minimum price reported this year, and 7s. 64d. 
below the best, but this week there has been a rise to 48s. 9d. cash, 
and the tendency continues upwards, as the stocks are likely to be 
depleted at an even more “—— rate than has been reported this 
week. Sellers have been able readily to secure 49s. per ton for 
prompt f.o.b, deliveries of No. 3 Cleveland G.M.B. pig iron, and 
49s, dd. was the price on Wednesday. No. 1 has gone up to 
50s. 9d., No. 4 foundry to 48s. 9d., No. 4 forge to 48s. 3d., and 
mottled and white to 48s., and none of the lower qualities can 
readily be got, there being little made and less in stock. 


Hematite Pig Iron. 


: In this branch also a more satisfactory report can well be 
given this week. The demand shows improvement, and now pro- 
ducers have some difficulty in satisfying it. They cannot, like the 
dealers in Cleveland iron, fall back upon the stock in the public 
warrant stores to make up for the shortness of output, because 
there is only 1300 tons in the stores. How much steadier the 
market can be when there is no store for the speculators to operate 
in is exemplified by the hematite iron trade of this district. Less 
than a year ago the makers of East Coast hematite iron had to sell 
their mixed numbers at a price 4s. per ton only above No. 3 Cleve- 
land pig iron ; now they can secure nearly 20s. per ton more than 
can be got for the Cleveland iron. The production of hematite iron 
is, therefore, being increased, some furnaces being changed from 
Cleveland to hematite iron. There is not much of the latter in 
second hands, and competition is less keen than it has been for a 
long time. The prices have, therefore, been advanced 6d. per ton 
among merchants this week, and 68s. 6d. is now the minimum 
that will be accepted by them, while producers keep to 69s. This 
is only 2s. below the best price of the year, whereas in Cleveland 
warrants a decline of 7s. 64d. per ton from the best was reported 
last week, but there has been some recovery since. Exceedingly 
good deliveries to Italy have been in progress this month, mainly 
of hematite iron. No. 4 is at 65s. per ton. Rubio ore has not 
been raised in price, for there are not many new contracts being 
entered into, the consumers having arranged for almost all they 
will need for some time to come. Not more than 20s. per ton will 
now be given for ordinary Rubio ore, c.i.f. Tees, and merchants 
would be glad to contract at that figure. 


Stocks of Pig Iron. 

’ _ Ever since September, 1904, the weak point of the Cleve- 
land pig iron market has been the persistent increase in the stock 
of Cleveland pig iron in the public warrant stores. Until the first 
week of this month never was there a day when anything but an 
increase could be reported, and Connal’s stock went up from under 
100,000 tons to over 750,000 tons. The assertion has been freely 
made that if a steady decrease would set in in the stock in the 





ublic stores,-prices would improve, but probably not otherwise. 

he stock has at last begun to decline steadily ; it began on 5th 
inst., and each day a lessened quantity in store has been reported, 
the decrease on Wednesday ing 2574 tons, and the average 
decrease since 5th inst. has been 1100 tons per day. It is apparent 
that the heavy demands which have been made upon the producers 
for iron required for shipment have been greater than they could 
meet, and the deficiency of supply has had to be made up out of 
the stock in Connal’s. Quite a number complain that steamers are 
delayed because the iron is not supplied as promptly as it should 
be. The demand is likely to be greater still now that the shipping 
season has opened wonderfully well, and the decrease in the stores 
may be expected to continue. Makers themselves have not in 
their own yards in the aggregate more than a fortnight’s produc- 
tion. Connal’s on 14th held 741,914 tons of Cleveland pig iron—a 
dedrease of 5204 tons this month. The stock consisted of 692,658 
tons of No. 3, 48,756 tons of iron deliverable as standard, and 500 
tons of iron not deliverable as standard. The stock of East Coast 
hematite pig iron, which was for several months prior to last month 
at 3396 tons, is now reduced to 1384 tons, 


Shipments of Iron and Steel. 

The exports of pig iron from the Cleveland district this 
month are wonderfully good. They have equalled about 5000 tons 
per day, as compared with 3360 tons in February, and 2960 tons in 
January, and they would have been larger still if the makers had 
had plenty of iron in their own yards and the weather had not 
interrupted deliveries. Very heavy deliveries are being made of 
Cleveland iron to Germany, France, and Belgium, and to lessen the 
demands of German consumers for British iron the German pig 
iron producers have now reduced their quotations. But there are 
good German orders on the books of producers in this district, and 
brisk shipments are practically guaranteed for some time. The 
shipments of pig iron from the Cleveland district this month to the 
14th inst. reached 59,597 tons, against 42,511 tons last month ; 
35,697 tons in March, 1905; and 37,077 tons in March, 1904, all to 
14th. There are also much improved exports of manufactured iron 
and steel, more particularly to India and Japan. 


Manufactured Iron and Steel. 


Producers in most branches are very well situated, and 
consumers find it difficult to get orders accepted for early execu- 
tion. Generally manufacturers are assured of plenty of work until 
the autumn, and in some cases even to the end of the year. Not 
since 1900 have they been so well occupied, and a very fair profit 
can mostly be realised. The probability of lower prices is not 
great ; at the same time little is said of any advances that are likely. 
A very fair business is done in rails at £6 5s. to £6 10s. per ton net 
for heavy steel rails, and steel railway sleepers are at £7 net. For 
steel ship plates the price is steady at £7 per ton; for steel ship 
angles, £6 12s. 6d.; for iron ship plates and angles, £7 5s.; for 
steel joists, £6 7s. 6d.; for steel ship rivets, £8; for steel sheets, 
£8 ; for steel bars, £7 ; and for iron bars, £7 5s.; all less 24 per 
cent. f.0.t. ; 


Shipbuilding. 

The lull in the ordering of new steamers continues, but 
there is not likely to be any lack of work at the yards in this 
district during the next half-year, even if no more contracts are 
secured. In addition to building there is a large amount of repair 
work in hand, especially on the Tyne, where the Tyne Commis- 
sioners, in order to facilitate this class of work, have decided to 
grant ld. per ton rebate on the present dues to all steamers 
entering the river for bunkers or repairs. It was contended that 
the existing dues were driving trade away from the river. It is 
reported that Smith’s Dock Company, of South Shields, will shortly 
make a proposal to the River Tees Conservancy Commissioners to 
establish a new dry dock on the Tees of sufficient size to accom- 
modate the largest steamers frequenting the river. Such a dock 
is very much needed, for the very large vessels that now are loaded 
at Middlesbrough have to go to other ports when they need to be 
dry-docked. Messrs. Smith's representatives have already 
examined the sites which are available for such a dock. 


Curious Reason for a Strike. 


On the Wear last week a thousand men, employed at the 
shipyards, came out on strike, the cause being a curious one. A 
few weeks ago the employers agreed to give the men an advance 
of wages, to take effect on the first full pay in March. On Tyne- 
side and Teesside the men are paid up to Wednesday, but on the 
Wear they are paid up to the Thursday in each week. The last 
day in February was a Wednesday, so that March 7th was not a 
full week, and thus the full pay on the Tyne and the Tees did not 
come into effect until March 14th. In Sunderland, however, the 
first full pay would, owing to pay being up to the Thursday, be on 
March 18th. At the conference, when the settlement was 
arrived at, it was stipulated and placed in the agreement 
that the advance on the Wear should take effect from 
and after the week ending March 14th. This was apparently 
not sufficiently explained to the men, and when on Thursday last 
week they found they would not be paid at the advanced rate as 
soon as they expected, some of them came out on strike, and the 
others left work on Friday. The delegates, however, explained the 
matter to the men, and showed them that they were under a mis- 
apprehension, with the result that they went back to work at the 
commencement of this week. 


Proposed Transporter Bridge over the Tees. 


The proposal of the promoters of the Middlesbrough and 
Hartlepool Light Railways | asc to construct a transporter 
bridge over the Tees at Middlesbrough has seriously exercised the 
members of that Corporation, who have themselves for some 
years been discussing at intervals the propriety of the Corpora- 
tion itself constructing such a bridge. They -have accordingly 
done their best to prevent private persons—to wit, the Light 
Railway Company—erecting such a bridge. At last week’s 
meeting of the Council a resolution was passed that the Cor- 
poration should continue to offer the most strenuous opposition 
to the scheme of the railway company for a transporter bridge. 
Since then the promoters offered to pay to the Middlesbrough 
Corporation £1250 for five years and 10 per cent. of the gross 
takings afterwards, or, as an alternative, 10 per cent. of the 
ross takings from the opening of the bridge. On Tuesday the 
Council discussed a motion that the Council should apply for 
arliamentary powers to erect a transporter bridge over the 
ees, but that was postponed, and ultimately it was decided 
that the Corporation should decline the offers of the promoters, 
but should state that they would not be indisposed to negotiate 
with them on the basis of the Corporation being the owners of 
the bridge, and the tramways on the south side of the river to 
co-operate with them in the scheme. 


The Coal and Coke Trades. 


Trade continues to improve in these industries, and sellers 
are realising Is. to 1s. 6d. per ton more than they could secure in 
the spring of last year. The London gas companies are making a 
strenuous fight against paying this increase, though they offer in 
some cases 9d. more, but the coalowners are very determined, as 
they can get the advance from other large consumers, and, more- 
over, they are well sold ahead. They have done very_satisfac- 
torily in regard to orders from the Continent, and it is a long time 
since they were in so favourable a position. Best steam coals are 
at 9s. 9d. to 10s. per ton f.o.b.; seconds at 9s. 3d.; and smalls at 
6s. Best gas coals are realising 9s. 9d. per tonf.o.b. Thedemand 
for coke is better, but the production has increased more quickly, 
and prices are somewhat weak, medium qualities being nid at 17s. 
per ton for delivery at Middlesbrough. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue state of trade generally in Scotland is, on the whole, 
satisfactory. In some departments there is certainly room for 
improvement, but in the larger industries business, for the most 
part, is active, and works are well employed. 


Pig Iron Warrants. 

A very large business was done in the pig iron warrant 
market towards the close of last week, and there was a sharp 
recovery in prices. The present week opened with an easier 
feeling, which did not occasion any surprise after the large amount 
of buying that had previously taken place. It is stated that in the 
course of the past week no less than 100,000 tons of warrants 
changed hands in Glasgow market, by far the greater proportion 
being Cleveland iron. Business has been done this week in this 
class of iron at 48s. 14d. to 48s. 44d. cash, and 48s. 6d. to 48s. 8d. 
one month. Scotch warrants are at 56s. 3d., Cumberland hema- 
tite 64s., and standard foundry pig iron 47s. 104d. per ton. 


Output and Stocks of Pig Iron. 

Since last report one furnace has been put out of blast, 
and there are now 89 furnaces in operation in Scotland, compared 
with 90 in the preceding week and 86 at this time last year. There 
has been a reduction of about 170 tons in the stock of pig iron in 
Glasgow warrant stores, which now contain 20,710 tons, of which 
13,610 is ordinary warrant iron, and 7150 standard foundry pig 
iron. For a number of weeks there-has been scarcely any change 
in the stocks of the latter class of iron, the consumers being readily 
accommodated direct from the makers’ supplies. 


Hematite Pig Iron. 

The output of Scotch hematite pig iron is about main- 
tained, and it is larger than at this time last year, the difference 
being at the rate of from 300 to 600 tons per week. The price 
quoted is 72s. per ton for delivery at the West of Scotland steel 
works. The current consumption is probably somewhat larger than 
at any former time, and the decrease in price in recent weeks has 
been due not to any slackness in the demand, but to the reductions 
made in English iron. 


Prices of Scotch Makers’ Iron. 

Considering the general condition of the iron market, the 
rices of Scotch makers’ pig iron are well maintained. Monkland, 
No. 1, is quoted at Glasgow 59s. 6d.; No. 3, 57s. 6d.; Carnbroe 
No. 1, 64s.; No. 3, 60s.; Clyde and Calder, Nos. 1, 67s.; No. 3 
62s.; Gartsherrie, No. 1, 67s. 6d.; No. 3, 62s. 6d.; Surmmerlee, 
No. 1, 68s.; No. 3, 63s.; Langloan, No. 1, 70s.; No. 3, 65s.; Colt- 
ness, No. 1, 74s.; No. 3, 63s. 6d.; Glengarnock at Ardrossan, 
No. 1, 67s. 6d.; No. 3, 62s. 6d.; Eglinton at Ardrossan or Troon, 
No. 1, 62s.; No. 3, 59s. 6d.; Dalmellington at Ayr, No. 1, 64s.; 
No. 3, 59s.; Shotts at Leith, No. 1, 67s. 6d.; No. 3, 62s. 6d.; 

Carron at Grangemouth, No. 1, 68s. 6d.; No, 3, 63s. 6d. per ton. 


Pig Iron Exports. 

The shipments of pig iron from Scottish ports in the ee 
week amounted to 6545 tons, against 4997 in the corresponding 
week of last year. There was despatched to Canada 580 tons, 
South America 20, India 172, Australia 100, Germany 240, Holland 
135, Spain and Portugal 210, China and Japan 200, other countries 
340, the coastwise shipments being 4548 tons, compared with 3360 
in the same week of 1905. So far, the shipments since the begin- 
ning of the year have been discouraging, the total being 40,601 
tons, compared with 50,877 in the same period of last year. It is 
interesting to note at the same time that almost the whole of the 
the decrease has occurred in the coastwise section of the shipments, 
the quantity sent abread being very little short of what it was in 
the same period of 1905. 


Imports of English Iron. 

The arrivals of pig iron at Grangemouth from the Cleve- 
land district in the past ‘week amounted to 9308 tons, compared 
with 11,117 tons in the corresponding week, showing a decrease of 
1809 tons, and there is a total increase in the aggregate imports 
since the beginning of the year amounting to 8881 tons. 


Finished Iron and Steel. 

There is fair employment at the malleable iron works. 
Specifications are reported to be more plentiful under contracts 
shied some time ago, while fresh work is available only to a mode- 
rate extent. The steel makers continue fully employed, and it is 
to be anticipated that there will be a regular and heavy call for 
shipbuilding material overa considerable period. 


The Tube Trade. 

There is an active business in the tube trade, and the 
orders in hand are such that it has been found necessary to bring 
works into requisition that had been closed for a considerable time. 
Makers state that prices are depressed by extreme competition, 
and some of them would welcome an agreement for the regula- 
tion of prices. 


The Motor Industry. 

Great developments ate taking _— in the manufacture 
of motor cars in the West of Scotland. he orders in the hands of 
the leading manufacturers are greater than ever experienced 
before, so that it has become necessary to carry out extensive addi- 
tions to works. 


The Coal Trade. 

There has been an active demand for coal for household 
use in the last few days, in consequence of the extremely cold 
weather. The cold has been the most intense experienced for a 
very long time, and the demand for coal has, in consequence, been 
much greater than usual. Prices of household sorts of good 
quality are also somewhat firmer. The coal shipments in the past 
week showed an increase from the whole of the Scottish ports 
amounting to no less than 54,742 tons, compared with the quantity 
despatched in the corresponding week of last year. Steam ‘coal is 
quoted at Glasgow Harbour 8s. 9d. to 8s. 10$d., splint 9s.; and ell 
8s. 6d. to 9s. 3d. per ton, The demand for manufacturing purposes 
is large and the prices steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Colliers’ Federation. 

At Cardiff, on Monday, an important conference took 
place of collier delegates, when ‘‘ Mabon” gave a review of the 
financial position of the Federation, and some interesting details. 
It appears that in numbers there had been a falling off to the 
extent of from 7000 to 8000. This was attributed in a great 
measure to the bad trade experienced up to a late period. - The 
falling off, he added, was not greater than it had been from 
similar causes in other districts. Referring to the financial condi- 
tion, it was evident that the Federation required strengthening. 
The South Wales organisation was the largest in the Miners’ 
Federation of Great Britain, but it was the only one which was 
now paying a contribution of less than 2s. a month, while in York- 
shire, for instance, less was paid out in strike and lock-out allow- 
ance than was paid in South Wales on a contribution of ls. a 
month. At the close an adjournment took place. The ques- 
tion of a Parliamentary levy and of strengthening the 
Federation is proceeding, but for the present is postponed. 
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The concluding resolution was as follows:—‘ That the suggested 
scheme for improving the finances of the Federation be submitted 
to the various districts, &c., and a-conference to be called in a few 
months’ time ‘to deal with the matter.” It was evidently the 
impression of the leading members that much depended upon the 
maintenance of good trade, the relief which would follow the 
extinction of the coal tax, and. the restoration of trade in the Mon- 
mouthshire district, which had been affected by the long strike. 
Now that the hauliers’ difficulty is ended, prospects appear satis- 
factory, and ‘‘ Mabon’s” contention that the Eight Hours Bill is 
ahead, and aid to the Federation imperative, will very likely 
influence the colliers favourably. Regarding coal prospects, it was 
elicited at a meeting of the Coalowners’ Association held this 
week that the assured coal exports for the year are 36,332,603 
tons—an increase of 686,000 tons on the assurance of last year. 
There was a decreased output of 8 per cent. in coal last year— 
278,000 tens. Llanhelleth and Risca strikes account for 520,000 
tons. 


The Coal Tax. 

A strong impression prevails that the coal tax will soon 
come toanend. In no part of Wales will this be more acceptable 
than in the West, where the result of the tax is stated seriously to 
interfere with colliery developments, and tells heavily against the 
majority of the coalowners. It would appear from the statistics 
of the howe of Commons that the net amount on account of the 
tax received from the Bristol Channel ports to February 28th, 
1906, was as follows :—Bristol, £990; Cardiff, £565,373; Glou- 
cester, £33; Llanelly, £9908; Newport, Mon., £137,151; Port 
Talbot, £37,748 ; Swansea, £71,257 ; total, £822,460. Itis interest- 
ing to note how these items compare with those of other ports. 
From North-Western ports the total is £13,716; North- 
Eastern, £636,330; Humber ports, £159,084 ; other ports on the 
East Coast, £16,393 ; other English ports, £104 ; ports on the East 
Coast of Scotland, £256,105; Western ports, £72,608 ; ports on 
the East of Ireland, £34; total from the whole of the United 
Kingdom, £1,976,834. 


State of the Steam Coal Trade: Latest Quotations. 

Unfavourable weather has lessened the coming in of ton- 
nage, but for which greater exports would have taken place. 
Little change has occurred since my last report, and prices remain 
much the same, yet certainly hardening ; and I should not be 
surprised to see prices get into the 15s. groove. Last week 
Swansea despatched 65,986 tons ; Newport had a heavy total ; Port 
Talbot nearly 34,000 tons ; and the premier port, Cardiff, as usual, 
a good average. This week again, though occasionally days have 
been under late averages, there has been a fair degree of 
activity, 9000 tons going one day to Colombo (March 12th), 9000 to 
Venice, 5500 to Port Said, and other important cargoes to 
France, Buenos Ayres, St. Vincent, and Gibraltar. Latest 
quotations, Cardiff, are as follows:—Best large, 14s. 6d. to 
14s -; best seconds, 14s. to 14s. 3d.; seconds, 13s. to 
13s. 6d.; drys, 12s. 9d. to 13s. 3d.; best smalls, 9s.; best 
ordinaries, 8s. 6d. to 8s. 9d.; seconds, 7s. 9d. to 8s. 3d.; 
inferiors, from 7s. 6d. Monmouthshire semi-bituminous coal: 
Best large, 13s. 9d. to 14s. 3d.; best ordinaries, 12s, 9d. to 
13s. 3d.; seconds, 12s. 9d. to 13s. House coal: Best, 16s. to 
16s. 6d.; best ordinaries, 13s. 6d. to 15s.; seconds and other 
sorts, 10s. 6d. to 1ls.; No. 3 Rhondda, 14s.; brush, 11s. 9d. to 12s.; 
small, 10s.; No. 2 Rhondda, 12s. to 12s. 6d.; through, 10s. to 
10s. 6d.; smalls, 8s. to 8s. 6d. Patent fuel, 14s. 6d. to 15s. 6d. 
Coke, 16s. 6d. to 23s. Pitwood, ex-ship, 18s. to 18s, 3d. 


The Swansea Coal Trade. 


It would appear that the alternate quietness which has 
characterised the anthracite market is disappearing, and now the 
latest market report is that orders are coming in sufficiently strong 
to keep collieries going. Steam coal is brisk and demand for 
bituminous active. Latest quotations, anthracite, are: Best 
malting, 18s. to 19s.; seconds, 15s. to 16s.; big vein, lls. 3d. to 
lls. 9d.; red vein, 10s. to 10s, 3d.; cobbles, 15s. to 16s.; nuts, 
17s. 6d. to 18s.; peas, 1ls.: rubbly culm, 5s.; duff, 3s. 6d. to 4s. 
Steam coal is quoted at 13s. to 14s.; seconds, 10s. 6d. to 11s.; 
small, 6s. to 7s.; No. 3 Rhondda, 13s. 9d. to 14s. Patent fuel, 
lls. 9d. to 12s, 


Great Western Railway Coal Orders. 


Foreign orders of late, notably the Italian Railway and 
Marine, which keep up marked activity to Genoa and other destina- 
tions, have somewhat overshadowed local railway orders. This will 
now alter the Italian State Railway, and not, as was surmised, put 
an additional demand for a few months, but the Great Western 
is coming in strongly. Requirements, I hear, will be 300,000 tons 
best steam, at the rate of 6000 tons per week from April ; also 250 
tons small steam weekly ; 150tons weekly smiths’ small ; and 4000 tons 
gas coal ; in addition 50 tons hard foundry coke. A small portion 
of the coal requirements, about 1200 tons weekly, is to North 
Wales’ Main and Staffordshire. 


Weston New Pier Extension. 

The boat arrangements with Weston and Bristol Channel 
ports are yearly becoming more important, and this year, I learn, 
are to be upon a large scale. One item is the New Pier extension, 
a = total 350 yards, The pier when completed will be 

50 yards. 


Progress of Swansea New Dock. 

At the annual meeting of the Harbour Trust this week 
the chairman referred to the satisfactory progress of the new dock, 
now known as the King’s Dock. Up to the present the Trust had 
paid £125,000, and it is practically certain, the chairman added, 
that the work would be completed twelve months sooner than 
originally stipulated. In the dock construction large quantities of 
sand had been cleared, and good sites found for probable works. 
Last year the trade of the port was another record, and this year’s 
prospects were still better, the increase in comparison being no 
less than 100,000 tons. A good item of newscan now be published. 
Bunker rates are to be reduced from 4d. to 2d., providing the 
quantity taken does not exceed 80 per cent. of the vessel’s burden. 


The Iron and Steel Trade. 

A tolerable degree of activity is being shown in all parts 
of the district. At the leading works heavy steel rails for home 
and foreign destinations have occupied attention, and fish-plates, 
angles, and colliery rails are being turned out freely. Steel billets 
have not been much in evidence for the tin-plate districts, and the 
reason is not far to seek, one lot of billets coming direct from New 
York, another from Birkenhead, and close upon 4000 tons from 
Antwerp. The iron ore traffic with Wales is large, and continuous 
to all the leading works, principally from Bilbao and Santandar. 
Baldwin’s, Swansea, received this week a consignment of 2700 tons 
from Ergasteria. Among the principal imports have been man- 
ganese from Mostyn, North Wales, and Bombay ; nearly 1000 tons 
crop ends from Middlesbrough, 700 tons pig from the same, and 
750 tons from Harrington. Steel output, Swansea, lessened. 


The Tin-plate Trade, 


The great complaint, now of long standing, continues, 
that the tin-plate prices quoted are such that plates cannot be 
manufactured at the figure, and that serious action is a matter of 
necessity. Day-to-day work is already underarrangement. There 
has been a recovery of block tin values to the extent of £3 5s. 
Last week 66,462 boxes were shipped, and 65,640 boxes received 
from works, leaving stocks about the same as last week, namely, 
181,562 boxes. On ‘Change, Swansea, this week, it was reported 
that the call for finished tin-plates had been weak, and many mills 
kept going on black sheets and circles, with idleness resulting in 
tin houses. Spelter and copper works brisk, A slight recovery 


has taken place in pig. Latest quotations :—Pig iron: Bessemer, 
mixed numbers, 64s, 6d.; Middlesbrough, 48s. 5)d,; Scotch, 
56s, 3d. Siemens steel bars, £5 2s. 6d.; mer same, Tin- 
plates: Ordinary, 12s. 74d. to 12s. 9d. Bessemer primes ; Siemens, 
12s, ra to 18s, (C.A. roofing sheets, £9 2s, 6d. per ton. Big 
sheets for galvanising, £9 17s. 6d. Finished black plate, £9 15s.; 
block tin, £165 10s,; lead, £16 10s.; copper, £79 15s.; silver, 29 
roz.; spelter, £24 10s, Iron ore :— ewport : Rubio, 19s, 6d. 
20s. 6d.; Tafna 203. 6d, to 21s, 6d.; Almeria, 19s. 6d, to 20s, 6d. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Increasing Orders in Rheinland-Westphalia, 


Bors from inland and from abroad numerous orders have 
been coming in during the week, mostly for forward delivery, at 
very firm prices. The blast-furnace works have sold their output till 
the end of June, and even the most tempting orders cannot induce 
makers to accept them now, nearly all the ironworks being engaged 
to their fullest capacity. Some manufactured ironworks are 
reported to have bought pig iron in England, in order to be able 
to keep their concerns going regularly. Consumers in foundry 
pig have, in a good many cases, secured supplies till into next year. 
All the blast-furnace works are very fully engaged, and a rise in 
output is out of the question for the present. Prices all round are 
stiff. The scarcity in iron ore continues. Scrap iron is as firm as 
ever, and demand remains active, a agg a for the better sorts, 
which are sometimes hardly obtainable in sufficient quantities. 
Inland demand in semi-finished steel has been covered till about 
July, and small quantities only can be exported; the prices 
obtained for foreign contracts are about the same as the home 
quotations, and in one or two instances they have even exceeded 
the latter. Generally, the Steel Convention is showing reserve 
with regard to foreign orders, waiting the further development of 
the market. The Steel Convention’s sales in sectional iron during 
January of the present year were 129,012 t., against 151,951 t. in 
December, 1905, and against 137,079 t. in January, 1905. In bars 
a very lively and satisfactory business is done, and fresh orders for 
bars in basic cannot be placed at less than M. 125 p.t. Iron bars, 
too, sell very freely. Also from the plate and sheet trade good 
accounts are given, ship plates meeting with specially fair request. 


The Krupp Company. 

The directors of the Krupp Works are reported to have 
granted two million marks for the enlargement of the steel works; 
the smelting house and the machine shops are also to be enlarged, 
and a large amount of land has already been acquired for the 
purpose. 

Siegerland Iron Industry. 

All branches are in excellent employment, and the terms 
of delivery are much longer than at this time last year. Pig iron 
as well as malleable iron meets witb strong request, and the smaller 
articles of finished iron have also been in very good call. The 
construction shops are so well employed that they have to ask 
three to four months for the delivery of fresh orders. Galvanised 
articles are very well inquired for, and prices have remained 
favourable. A few days ago the prolongation of the Siegerland 
Iron Ore Convention finally took place. 


Silesian Iron Trade. 

A very firm tone characterises the raw and finished iron 
market in Silesia, and the mills and shops are, almost without 
exception, engaged to their fullest capacity. Prices for sheets 
continue to improve, still the rise is not in proportion to the high 
prices for raw material, and so little is gained. The present 
condition of the scrap iron market is totally different from that 
of previous weeks. Dealers who had shown so much reserve 
previously are coming forward freely with their offers now, and 
supplies are plentiful, with the result that prices have become 
flat. 


The Coal Market. 

Coal for engine and house fire purposes is still in uncom- 
monly good demand, both in Rheinland-Westphalia and in Silesia. 
Contrary to what is generally expected, the prices for coal are not 
going to be reduced on the Ist of April. Deliveries in coal on the 
Silesian market, during the first two weeks in February, amounted 
to 91,249 wagons, as against 93,675 wagons for the same period of 
last year. Since the beginning of the present year 200,662 wagons, 
at 10 tons each, have been delivered. The situation of the coke 
market in Silesia is favourable and strong. The Syndicate col- 
lieries of the Rhenish- Westphalian district have of late complained 
of a scarcity of men, the iron industry taking away a good number 
of the colliers now. The next few months will be very busy, 
numerous orders having been booked, both in medium and in best 
sorts of coai. An exceptionally good trade continues to be done 
in briquettes, and coke remains just as strong as before. During 
January of the present year the total output of coal in Germany was 
11,881,344 t. pit coal, against 7,590,980t. in the same month the 
year before ; brown coal, 5,116,227 t., against 4,462,998 t. ; in coke, 
1,608,493 t., against 780 461 t.; and in briquettes, 1,266,794 t. against 
975,592 t. In comparing the figures of January last year it is to 
be remembered that during the last weeks of that month the influ- 
ence of the colliers’ strike was already felt. 


English Import in Pit Coal to Germany. 

In January of this year the import of English pit coal 
to Germany, by German harbours—ports /—was 498,494 t., of 
which 207,450 t., against 132,643 t. last year, came by Baltic ports; 
226,747 t., against 208,590 t., by North Sea ports, and 64,297 t., 
against 13,712 +t., by inland harbours. 


Railway Orders in Austria-Hungary. 

The position, generally, has remained favourable on the 
iron and steel market. Negotiations are carried on between the 
railway administration and the representatives of the wagon 
factories. The State Railways will, contrary to their usual custom 
place their demand in wagons for more than one year only, an 
there has been talk of contracts for four years holding out, and of 
the prices having already been fixed. Only the Ferdinand Nord- 
Baku has already given out ninety-nine load cars and twelve third- 
class passenger cars, Nesselsdorf securing the latter and twenty- 
five load cars, the remaining seventy-four goods wagons falling to 
the Standinger factories. Shipments in pit coal and in brown coal 
have been lively and extensive during the week. Though the prices 
for steam coal have been raised, demand has not in any way been 
influenced, and remains active as before. 


The French Iron Trade. 

The position all round is favourable on the French iron 
market, the various establishments being amply provided with 
fresh work, and this has led to a rise in quotations. The building 
season is expected to be lively, and increasing employment at the 
bar and girder mills will follow in consequence. From week to 
week longer terms of delivery are being asked. Export has 
improved, and is likely further to increase in early summer. 
Coal and coke remain in good request in France. 


Employment in the Belgian Railway Department. 

An improvement cannot be reported to have taken place 
on the Belgian iron and steel market since last week, but prices 
are well maintained both for iron ore and for iron. Foundry pig 
No. 3 has even met with an advance in price, M. 78 p.t. being now 
quoted, against M. 70 p.t. in the month before. In bars and in 





were a decided falling off in demand has to be reported, and this 
nas led to weakness in price, In girders and rails a fairly good 








business is still done, Roumania and Egypt buying pretty freely ; 
in wagons the last-named country gave out pretty large contracis, 
while the locomotive factories will soon receive 175 to 177 loco. 
motives for the Belgian State Railways. Quietness has prevailed 
on the Belgian coal market all through last week. The late cold 
weather has been favourable to the business in house coal; cokg 
and briquettes, too, are in good demand, 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, February 28th, 

THE manufacturers of heavy machinery are able to report a very 
considerable increase in demand for machinery ofall kinds for mil] 
and factory purposes, The builders of locomotives and steel cars 
have not el wees orders recently, but it is understood this is 
due to the over-sold condition, which has been growing moreacute 
for two or three months past. Quite a number of railroad 
companies would be glad to place orders for additional motive 
ay and rolling stock, but the manufacturers have not, at their 

isposition sufficient capacity to accommodate their customers, 
Extensions of engineering plants have been begun at several points, 
and in some inst the capacity of last year will be doubled 
when the pending improvements are completed. The most 
interesting features in the steel business, during the past few days, 
have been the placing of orders for structural and fabricated steel 
for railroad construction, as well as for warehouse building and 
considerable office building. A great deal of structural material is 
being pagomenen for this week, for financial institutions, which are 
projec in many large cities. These orders range from 500 tons 
up to 5000 tons. Several of these new buildings are to be erected 
in the southern States. Most of this new business has been secured 
in Western Pennsylvania. The New Haven Railroad, which ‘has 
already contrac for 6000 tons of bridge material, is in the 
market this week for additional supplies amounting to 4000 tons. 
There are very few orders for rails at present, but it is known that 
the failure to place orders is due to the rail makers themselves, 

The electric traction lines are stirring themselves for rails to lay 
a great deal of track which has been determined upon, and, if no 
serious obstructions are encountered, some very heavy contracts 
will be placed between now and the first of April, 

The makers of basic iron have put up prices about 50 cents a ton, 
and are getting this figure for the mere asking. Forge iron is 
firmly held for delivery during the third quarter of the year, and 
several Pennsylvania furnaces have sold heavily on this account. 

The prosecution of railroad enterprises in mining and mineral 
sections has created a demand for light rails, which will add quite 
a line of work to the mills engaged in that direction. The buyers 
of railway equipment are also hurrying in orders for ties, spikes, 
and other track material, and prices for these products are as 
strong as at any time for twelve months. 

Some copper has sold at a slight advance without any surface 
reason for it. The official quotation for electrolitic is 18 cents ; and 
casting has been quoted at 17} cents. Exports of copper for the 
past week 2545 tons, and for the first 22 days of the month 12,603 
tons. The figures for the month will be about 15,000 tons. 
a brands of soft Missouri lead are offered in St. Louis at 
5-274. 





New York, March 7th. 

The structural steel requirements for this city, as indicated by 
present projects, call for the purchase of about 125,000 tons of steel. 
All of this material will be wanted for buildings which are to be 
erected. Among the enterprises may be mentioned the Whitehall 
building, which is to be doubled in capacity and will uire 
12,000 tons. The plans for the World building will call for 
15,000 tons at least. The Trinity building will take 12,000 tons, 
and the Adams Express Company will erect a building that will 
take at least 8000 tons. The Consolidation Exchange building 
will want 12,000 tons. These are some of the sample require- 
ments, The American Bridgé Company is taking much of the 
business, and will practically monopolise the entire trade. Like 
construction is developing in other large Eastern and Western cities, 
Chicago is leading among Western cities in constructional require- 
ments. The mills are, of course, overwhelmed with business, but 
there is no intimation as yet that these new requirements will not 
be taken care of. ~ 

In the crude iron market very little has occurred to call for 


special attention. The furnaces are selling but little iron, and the. 
market is being neglected. There is some rumour to the effect’ 


that pig iron will decline in price, owing to the coming in of a 
good deal of new capacity. The opinion of the best informed is 
that all of the new capacity will be unequal to the summer and 
autumn pressure for iron. il orders are also slack for the time 
being. e mills are unable to make early deliveries, and yet a 

‘ood deal of track laying has n decided upon, and the rails 
fens not been bought. All other branches of the steel industry 
are in perfect condition. The d d for hinery has revived, 
and some very heavy orders have just been placed, especially in 
Western Pennsylvania. Mechanical equipment is being called for 
by railroad, coal and locomotive shops, shipyards, foundries, and 
machine shops. One of our best authorities on mechanical 
equipment predicts that the coming year will be the most active 
one in aleaion equipment the country has ever seen. One 
single concern is in the market for equipment, the cost of which 
is estimated, all told, at 5,000,000 dols. This, of course, includes the 
construction of two mills of large capacity. 

The copper market is strong, and prices rule about the same, 
namely, 1S to 184 cents for lake. Several good-sized orders have 
been placed for electrolytic. Exports of ee during the first 
four days of March were 1964 tons. Several of the larger consu- 
mers in the country are now out of the market absolutely, and 
their requirements cannot be depended upon to impart tone to 

rices. Imports of copper for the month of January, 8230 tons. 
Bead is quoted, as usual, at 5-35 here, and 5-274 St. Louis. 
The minor metals are inactive but steady. The larger buyers 
appear to have withdrawn temporarily from the market, and as 
there is a sufficient supply in sight, no variation in prices is 
reasonably anticipated, 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





TuE Bigelow Company, a firm of boilermakersof New Haven, Conn., 
U.S.A., has acquired the American rights of the Hornsby upright 
water-tube boilers, and will manufacture these boilers for the 
United States. 

THE Rhodes Electrical Manufacturing Company, Limited, of 
Bradford, asks us to announce that on Monday last the address of 
its London house became Lancaster House, 102, Charing Cross- 
road, which is under the management of Mr. H. Holt. 

WE are informed that it is arranged to carry on the iron and 
fuel business founded by the late Mr. John Stevenson, of Middles- 
brough and Newcastle-on-Tyne, subsequently continued by Mr. 
Joseph Shaw, now also deceased. For family reaswns the firm has 
been transferred to a private limited company, registered under 
the style of Jno. Stevenson, Limited. The business will be under 
the managing directorship of Mr. John Elcoate. 


WE are informed that the Canadian White Company, Limited, 
has secured the contract for the building of a section of the Grand 
Trunk Pacific Railroad. This section runs from Touchwood Hills 
to Saskatoon, in the Province of Saskatchewan, North-West Terri- 
tory, a distance of 140 miles. J. G. White, Incorporated, of New 
York, have also secured the contract for various lines in. the Phili- 
ppine Islands, regating in the total nearly 300 miles, Th¢ 
contract price in this case exceeded £2,000,000, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings, 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Suuthampton-buildings, Chaneery-lane, London, W,C,, at 8d, each, 
The first date given ig the date of application ; the second date at the end of 
the abridgment is the date of the advertisement af the acceptance of the complete 
specication. 
: “a person may on any of the grounds mentioned in the Acts, within two 


ynonths of the date given at the end of the abridgment, give notice at the | 


Putent-Office of opposition to the grant of a Patent, 
—— 


STEAM ENGINES AND BOILERS. 


2769. February 10th, 1905,—IMprovEMENTS IN STEAM AND WATER 
INJECTORS, Robert G. Brooke, Upton Grange, Macclesfield. 

Injectors have heretofore been constructed in which the supply 
of water to the injector is controlled by the same movement as that 
used to control the supply of steam to the injector, but the con- 
structions adopted for this purpose possess various practical disad- 
vantages. This invention has for its object to improve the 
construction and working of such injectors. ‘here are thirteen 
igures. Fig. 1 is a vertical section. 1 is the steam valve adapted 
to be operated from a rotary spindle 2, and arranged to control 
the supply of steam from the steam supply branch 3 of the injector 
casing 4 to the steam nozzle 5. The valve is carried by the inner 
end of an internally screw-threaded sleeve 6, which is prevented 
from rotating by a key 6a and is connected to a screw-threaded 
portion 2a of the valve spindle 2, which is prevented from moving 
endways, the arrangement being such that the rotary motion of 
the spindle will cause endways movement of the sleeve and cause 
the valve 1 thereon to move towards or from its seat 7, according 





to the direction of rotation of the spindle and so vary the supply 
of steam to the nozzle. 8 is a movable water valve connected to 
a spindle 9, and arranged to control the supply of water from 
the water supply branch 10 through an inlet passage 11 to the 
combining cone 12 of the injector. 
vertical and jcinted to one arm 13 of a horizontal, or nearly hori- 
zontal, lever, the other arm 14 of which is acted upon by a suit- 


ably-shaped cam 15 arranged on the rotary steam valve spindle 2, | 


which has a starting handle 16, the arrangement being such that 
when the spindle 2 is rotated to open the steam valve 1 the cam 
15 will first act to depress the arm 14 of the lever and raise the 
other arm 13, so as to open the water valve 8 against the action of 
a spring 17, and by continuing the rotation of the steam valve 
— 2 in the starting direction to increase the supply of steam, 
the cam 15 will, owing to its shape, simultaneously permit the 
water valve 8 to be partly closed ~ the spring 17 to reduce the 
water supply to the required extent, and upon turning the cam 15 
in the opposite or stopping direction to reduce the supply of 
steam, it will open the water valve to a further oxtent to suit- 
ably increase the water supply, and by completing the last- 
mentioned turning movement the steam and water valves 1 and 8 
will be caused to close. The cam surface 15a may be formed on 
the lower or inner edge of a collar which constitutes the cam and 
is secured upon the steam valve spindle 2.—February 14th, 1906. 


9399. May 4th, 1905.—IMPROVEMENTS IN SMOKE-CONSUMING 
Furnaces, William L. Jackson, Brookland, D.C., U.S.A. 

This invention relates to steam boiler and similar furnaces, and 
has for its principal object to provide a construction of furnace in 
which practically all of the fuel is consumed, and waste and annoy- 
ance from the escape of smoke are prevented. There are three 
figures, Fig. 1 is a longitudinal sectional elevation of a smoke- 
consuming furnace, An ordinary horizontal return flue, tubular 


N?9,399. 





Fig.!. 


boiler A is set in brickwork B in the usual manner. C is the fire- 
box, located at the front end of the boiler. D is the front bridge 
wall, E is the combustion chamber beneath the boiler and back 
of the bridge wall, and extending upwardly. F is the vertical 
return passage establishing communication between the combus- 
tion chamber E and the rear ends of the return flues extending 
longitudinally through the boiler ; and G is the smuke stack at 
the front of the boiler, communicating with the front ends of the 
boiler return flues. At a point above the grate H, and inter- 
mediate its length, is arranged a perforated arch I, there being 
one or more arches, in accordance with the length of the grate. 

h arch is formed of a suitable refractory material, preferably 
of blocks or bricks of fire-clay, the blocks being of a size to permit 
convenient handling, and of such shape as to form a self-support- 
ing arch. The blocks are provided with any desired number of 
passages J of a shape and size depending on the size of the furnace 





e water valvo spindle 9 is | 





and the quality of the fuel. Above the arch is a transverse 
wall K, to prevent the passage of the products of combustion 
over the top of thearch. In operation the mass of fuel in front 
of the arch I will become more or less coked, and will yield up a 
large proportion of smoke and heavy carbonaceous gas, which will 
not be entirely consumed in front of the arch, but is compelled to 
pass through the openings J. The arch, being exposed to the 
direct action of the heat, will become incandescent to a greater or 
less extent, and the gases, in passing through the openings J, will 
be very highly heated, and will be thoroughly consumed when 
brought into contact with the mass of burning fuel at the rear of 
the arch. The inventor says that the heat is found sufficient to 
convert practically all of the products of combustion into fixed 
gases, and in practice it is found that no unconsumed carbon 
issues from the stack G. As the fuel is consumed it is pushed back 
under the arch from time to time, and fresh fuel is added in front 
of the arch.— February 14th, 1906, 


8048. April 15th, 1905.—ImpROVEMENTS IN VERTICAL TUBULAR 
Bor.ers, Charles Arnold, 130, Petre-street, Sheffield. 

This invention refers more particularly to the arrangement of 
the various known parts of vertical tubular boilers in connection 
with the water tubes, with the object of giving ready access to the 
ends of the tubes for the purpose of repairing, renewing, expand- 
ing, or cleaning them. There are six figures. Fig. 1 is a sectional 
elevation, The outer shell of the boiler A is cylindrical from 
top to bottom, and in the lower portion B is arranged the furnace 
with firing door B? and bars in the usual manner, having a fire-box 


N° 8,048, 





C above, terminating in the upper part with the chimney-flue D. 
Above the furnace is supported a circular water chamber E, having 


| its underside F made concave as shown, and its upper face slightly 


convex, and hored with suitable holes to receive the lower ends of 
the water-circulating and heating tubes G. These water tubes are 
carried upwards and pass through the crown of the fire-box C into 
the water space H, and a manhole I and short tube J provide 
means of access to the interior of water chamber E, and to the 
bottom ends of tubes a similar manhole K gives access into the 
shell and to the top ends of the tubes. One or more circulating 
pipes such as L may be used, and also the usual blow-off pipe and 
other-like boiler fittings. —February 14th, 1906. 


INTERNAL COMBUSTION ENGINES. 


5881." March 20th, 1905.—IMPROVEMENTS IN AND RELATING TO 
INTERNAL COMBUSTION ENGINES, the National Gas Engine 
Company, Limited, and Philip W. Robson, all of Wellington 
Works, Ashton-under-Lyne. 

This invention relates to improvements in internal combustion 
engines, and has for its object to provide an improved removable 
end for the cylinder of an internal combustion engine, which shall 
allow of free expansion in the combustion chamber walls and 
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exhaust branch without unduly straining the casing of the water 
jacket. There are three figures. Fig. 1 is a longitudinal section 
through the centre of the valve chest. combustion chamber, and 
cylinder end. The cylinder lining ais secured by short bolts or 
studs / against the machined face é of a casting ¢ carried by webs 
d from the inside of the cylinder or water jacket casing e. These 
studs or bolts engage the metal of the parts a and ¢ at points 
as close as possible to the joint }. The casting c forms a part of 
the combustion chamber and‘serves as an end wall to the cylinder. 
The casting ¢ is provided with an opening f in its lower portion, 





having a machined face g aroynd the opening on the side remote 


from the piston. The valve chamber is provided with a water 
jacket m which surrounds the exhaust branch cr passage n and 
other pressure parts of the valve chamber, and is in direct com- 
munication with the water jacket o of the cylinder, the casing of 
the valve chamber being provided with a circular flange p, which 
enters the end of the cylinder casing. This flange is provided with 
a packing ring g, and is free to slide within the end of the casing. 
The removable gas valve box r has an air passage s into which the 
gas is admitted by a valve ¢ during the passage of the air into the 
valve chamber. The area of the opening f in the cylinder end is 
made as small as possible in order that a small number and size of 
bolts may be employed to hold the valve chamber against the 
cylinder. The expansion of the parti is quite free and no difficulty 
occurs from unequal expansion.—February 7th, 1906. ‘ 
8751. April 25th, 1905.—Improvep MEANS FOR CONTROLLING 
THE SPEED OF ExpLosiION Motors, Philippe J. Groucelle, 
Emile H. Arquembourg, and Léon J. Jovet, trading as Société 
Jules Groucelle and H. Arquembourg, 71, Rue du Moulin Vert, 
Paris.—Date under International Convention May 4th, 1904. 
The controi of the speed of explosion engines is usually obtained 
by throttling more or less the area of the suction pipe—which 
supplies carburetted air to the cylinder or cylinders—by means of 
a butterfly or a piston valve actuated by a centrifugal governor 
through suitable mechanism. The throttling—whilst producing 
an accentuated depression in that part of the suction pipe nearest 
the cylinder—diminishes the weight of carburetted air admitted 
per charge into the cylinder; and consequently correspondingly 
reduces the force of the explosion. There are four figures. Fig. 1 
is a diagrammatic view. A is a float feed chamber, B a pulveriser 
—in the example shown A and B thus constitute the carburetter 
—C the suction pipe to the motor, and D a piston valve upon 
whose stem the centrifugal governor—not shown—acts. Assum- 
ing the depression which exists in the pipe € after throttling— 
which is determined by the piston valve D—to be denoted by the 
letter P, and the depression which exists in the pipe C before the 
throttling to be denoted by the letter », and that the motor runs 
at a near'y constant speed—the centrifugal governor, not shown, 
being so adjusted that the motor shall, when running idle, have a 
speed only slightly greater than when running under load—then 
let the speed under load be assumed to be 1000 revolutions and 
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when running idle to be 1050 revolutions. During the whole period 
that the motor is running under Joad at a speed of 1000 revolu- 
tions, the centrifugal governor wili hold the piston valve D com- 
pletely open, P and p having then the same value. But assuming 
that there isa gradual change from running under load to running 
idle, the speed of the motor will also be raised gradually from 1000 
to 1050 revolutions, the centrifugal governor having at the same 
time and by means of the piston valve D gradually throttled, in the 
desired proportion, the area of the pipe C, so that the depression 
P will become more and more accentuated while the depression p 
will be accentuated less and less. If it is assumed that the bottom 
of the chamber E is replaced by a flexible diaphragm H equili- 
brated by an adjustable spring, it will be seen that the various 
positions of equilibrium of the diaphragm H correspond to the 
respective values of the depression Q, values which correspond to 
the several positions taken by the piston valve D. Hence results 
the poscib'lity of using the movements of the diaphragm H to 
actuate the piston valve D without the intervention of a centrifugal 
governor, because it suffices that the centre of the diaphragm H 
and the stem of the piston valve D be conveniently connected to 
the joints of a lever I fulcrumed at 7. The inventor claims a valve 
in combination with a flexible diaphragm for throttling the 
sectional area of the suction pipe, and communicating passages of 
unequal cross-sectional areas between the suction pipe and a closed 
chamber of which the fiexible diaphragm forms a wall, so as to 
obtain differential pressures on either side of the valve, and 
thereby obviate irregular and sudden movements of the valve.— 
February 14th, 1906. 


ROAD MOTOR VEHICLES. 


7029. April 3rd, 1905.—IMPROVEMENTS IN OR RELATING TO 
CHANGE-SPEED DrIviNG GEAR, Joseph 8. Fairfax, Sunview, 
Fauconberg-road, Chiswick. 

This invention relates to change-speed driving gear which is 
mounted upon a driving shaft, and adapted to transmit directly 
therefrom one or more speeds varying from that of the shaft. 
There are three figures. Fig. 1 is a sectional elevation of a two- 
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speed driving gear placed within a casing on an engine shaft ofa 
car, and the whole gear adapted to slide on a squared portion of 
the shaft. A is the central driving shaft formed square. The 
spur driving wheels A! and A? are of equal diameter, but adapted 
to revolve at different speeds both slower than the driving shaft A, 
while ‘a third spur driving wheel secured to the shaft or te a pro- 
longation of. the central disc element is adapted to give the full 
speed of the shaft. By sliding the driving gear bodily along the 
driving shaft A so as to interm2sh with an outside reve suble-driven 
wheel B, two diverse slow speeds may be imparted to the wheel B, 
A disc has a wide hub or sleeve. and two bearings to receive 
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revoluble spindles a therein arranged parallel with the bearing 
shaft. Pinions a! and a? of a diverse number of teeth are secured 
on the ends of the spindles and adapted to engage with toothed 
rings J! and 4? mounted to revolve independently on a part of the 
disc. A brake wheel } is secured to each toothed ring, so that 
when cither ring is held stationary while the disc is caused to 
revolve its intermeshed pinion revolves against the stationary teeth, 
thus imparting a differential speed to the other pinion. Assuming 
that the toothed ring J? is secured to the spur driving wheel A?, 
the latter being in mesh with the driven wheel B, and the brake 
wheel } of the ring J! secured to A!is held stationary, then the 
corresponding speed is imparted through A? to B. But if the 
whole gear is moved along the shaft A so that the spur driving 
wheel A! is in mesh with B, and the brake wheel oF the other 
®oothed ring ? holds A? stationary, then the diverse speed is 
imparted to the driven wheel B. If both brakes are free, or the 
brake of A! free and the brake of A? applied to hold the latter, no 
motion is transmitted to the wheel B. But when the brake of A? 
is released, and the brake of A! is applied gradually, then motion 
s gradually transmitted through A® to the driven wheel B and its 
shaft B! according to the amount of brake slip permitted, thus 
starting the load gradually.—February 14th, 1906. 


RAILWAYS AND TRAMWAYS. 


5010. March 10th, 1905.—IMPROVEMENTS IN APPARATUS FOR 
CONTROLLING AND OPERATING THE POINTS OF ELECTRIC 
RalLways AND TRaMWAYS, Edward Cross, Dunedin, Oxford- 
street, Rotherham. 

This invention is applicable to all systems of electric railways 
and tramways, the object being to provide an improved apparatus 
for automatically controlling the points of such railways and tram- 
ways. There are two figures. Fig. 1 isa plan, and Fig. 2 is a 
sectional elevation. The points a are operated by means of a pro- 
jection } suitably situated under the car, which can be raised or 
lowered at will by the driver of the car. Near each end of the mov- 
able point near the middle of the track, is fixed a road box ¢cl, each 
fitted with a movable lever or hinged cover 2c’, the surface of the 
lid of each box being practically continuous with that of the 
adjacent roadway under normal conditions. Near each road box a 
slot is cut into the rail and in each slot is fitted a stud dd!, Each 
stud is mechanically connected by a lever ee! to the movable 
hinged cover or lever of its adjacent road box in such a manner 
that when either of the studs is depressed by a wheel of the car 
the lever or hinged cover is brought into a semi-perpendicular or 
angular position above the level of the road as shown at 
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When the car has to travel on the road from A to B, the 
driver, as the car approaches the first road box c, causes the pro- 
jection 6 to be lowered from the body or platform of the car, and 
when the projection is in close proximity to the road box, its lever 
or hinged cover c? is raised to a semi-perpendicular or angular 
position by means of one of the leading car wheels depressing the 
stud d. As the car moves forward the top edge of the hinged 
cover or lever c? engages with the projection } under the car, and 
is drawn by it to the opposite angle, as shown, by the dotted lines, 
and by means of the wire rope connection f and the bell crank g 
the movable point a is pulled over so as to leave the road from A 
toB be pe As the car moves still further forward the lever or 
hinged cover c? becomes disengaged, and by means of the tension 
on the wire rope is pulled back to its normal position. The point 
is still held over by means of the pawl 4. The car then approaches 
the second road box cl, and a similar operation is carried out by 
the leading car wheel depressing the second stud d!, which 
through the lever ¢! raises the hinged cover or lever c, so that on 
the projection b coming into contact therewith the pawl i is dis- 
engaged by the pull of the wire rope or rod f1, when the point a is 
forced back into its normal position by the re-action of the spring 7, 
leaving the road A to D open, and at the same time causing the 
road box cover or lever c* to return to its normal closed position.— 
February 14th, 1906. 
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SHIPS. 


6147. March 23rd, 1905.—IMPROVEMENTS IN OR RELATING TO 
VE3SELS OF THE TURRET OR SIMILAR Type, Charles D. Dox- 
ford, Pallion-yard, Sunderland. 

This invention relates to vessels of the turret, trunk, or similar 

type, in which the upper portion of the vessel is in the form of a 
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continuous girder somewhat narrower than the breadth of the 
vessel, and extending over the whole or greater portion of the 
length of the vessel, and providing a longitudinal strengthening 
frame or girder at the upper part of the vessel.. The horizontal 
transverse beams and vertical stanchions at present used in these 





types of vessels are dispensed with, and a clear space is provided 


combination, a locomotive frame, a driving axle therefor, 


in each hold. There is one figure. The turret A is in the form of | turbine wheel connected with said axle, a turbine casing for said 


a continuous girder somewhat narrower than the breadth of the 
vessel, and extending over the whole or greater portion of the | 
length. This provides a longitudinal strengthening frame or | 
irder at the upper part of the vessel. The hull is divided into | 

ifferent holds or compartments by transverse bulkheads B, Any 
parts of the frame or hull can be strengthened where necessary ; 
for example, specially strong frames or webs C, and gusset plates | 
D, may placed at intervals along the side walls E, and large 
gusset plates F — be — in those portions where the turret | 
merges into the side walls of the vessel. Again, the frames or the | 
alternate frames may be made heavier or deeper than usual, with | 
or without special webs and gusset plates, or any other suit- | 
able means may be employed to fortify the walls and do away | 
with the necessity for the beams or stanchions which interfere | 
with the loading, storing, and discharging of the cargo.—February | 
14th, 1906. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 
| 


812,151. FLUID-OPERATED ENGINE, B. V. Nordberg, Milwaukee, | 
Wis.—Original application filed September 18th, 1903. Divided | 


and this application filed November 29th, 1904. | 


steam. The inventor's object is to make an economical hammer. 
There are four claims. We give the last. 
combination of a pair of cylinders ; a piston working in each o 


said cylinders; a piston-rod common to said pistons ; a receiver ; 


means for admitting steam from said receiver to the upper end of 
each of said cylinders; means for admitting steam from said 
receiver to the lower end of the upper cylinder; a condenser 
connected to the lower end of the lower cylinder and in communica- 
tion therewith at all times ; a valved port affording communication 
between the lower end of the upper cylinder and the condenser ; 
and a valved port affording communication between the upper end 
of the lower cvlinder and the condenser. 


812,172. MaGnetic SEPARATION OF IRON ORE, G. Gidiadal, 
Djursholm, Sweden.—Original uppli ation filed November 12th, 
1903. Divided and this application filed December 3rd, 1904. 


In an engine, the | 
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Steam hammers are notorious for their great consumption of | 
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wheel, provided with bearing parts which are connected with axle. 
boxes through which the axle passes. 
812,600. WHEEL yor PLoveH Locomotives, H. Schnell, Cologie, 
Germany.— Filed March 29th, 1905. 
This is an ingeniousdevice for getting adhesion for direct traction 
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ploughing. There are three claims. The drawing is self- 


| explanatory. 
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NAVAL ENGINEER APPOINTMENTS. 
Tue following appointments have been made at the 
Admiralty :— 

Engineer Commanders.—W. McK. Winsom, to the President, 
additional, for service as engineer inspector, Controller's 
Department; P. Bingham, to the Cressy, on re-commissioning ; H. 

ott, to the Berwick, on re-commissioning ; and H. Bone, to the 
Pembroke, additional, as senior first assistant, Engineering 
Department, Chatham. 

Engineer Lieutenants.—J. McLaurin, to the Dido; W. J. Deans, 
to the Excellent, additional for the Grafton ; G. H. Fletcher, to 


| the Montagu; P. C. W. Howe, to the President, for service in 


| Controlier’s Department ; L. J. Watson, to the 


This invention consists in carrying the ore in suspension in a | 


stream of water, over the surface of which a magnetised cylinder 


revolves, which picks up the more magnetic particles, which are 


mont, as first 
assistant to Chief Engineer, Malta Dockyard ; F. W. Mitchell, to 
the Egmont, as second assistant to Chief Engineer, Malta 
Dockyard ; W. F. Sydenham, to the Berwick, on re-commissioning ; 
R. G. Jeffery, to the Cressy, on re-commissioning ; H. Hammond, 


| to the Berwick, on completing; A. F. Sawyer, to Barfleur, 


additional, for service with Engineer Captain, vice Bromley. 
Engineer Sub-lieutenant.—G. J. B, Barry, to the Berwick, on 


completing. 








SHEFFIELD ENGINEERS AND METALLURGISTS.—At a meeting of 


| the Sheffield Society of Engineers and Metallurgists, held on 


Monday, 5th inst., at the Departmentof Applied Science, University 


| of Sheffield, Mr. Percy Longmuir, of Sheffield, lectured on ‘‘ Cast 


Iron in the Foundry.” @ paper dealt very carefully and 


| exhaustively with the subject, laying down the initial composition 
| of the oe charge as one of the first essentials of practical iron- 


founding, the other two essentials being the melting and pouring 
at a suitable heat of the mixture into a properly-formed mould. 
These three fundamental essentials—mixing, melting, and mould- 


| ing—opened out, he said, a wide field for discussion, and he could 


subsequently scraped off and collected as the cylinder revolves. 


The less magnetic portions float away in the stream, while the 
‘*dead ore” sinks to the bottom. There are three claims. 


812,202. FLEXIBLE JOINT FOR Pipes, W. 
Mass., assignor of one-half to W. W. Blair, Newton, Mass.— 
Filed May 13th, 1905. 

There are two very long detailed claims to this specitication. 
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The invention consists in a neat arrangement of balEand-socket 
joint, gasket packed, the packing being kept tight by a coiled 
spring as shown in the engraving. 


812,277. TURBINE-DRIVEN Locomotive, H. Lentz, Berlin, Germany. 
Filed August 16th, 1905. 

The inventor claims :—(1) In combination, a locomotive frame, 
a driving axle therefor, a turbine wheel connected with said axle, 
a turbine casing for said wheel, provided with bearing parts which 
rest tpon axle-boxes through which the axle passes, And (2) in 


| 
| 
A, Greenlaw, Boston, | 





only touch very generally some of the more salient aspects, which 
he proceeded to do. On the motion of the president, Mr. W. F 
Beardshaw, a vote of thanks was passed to Mr. Longmuir. In 
recognition of the facilities extended to the Society by the 
authorities of the Sheffield Technical School and University College, 
it was resolved that a sum not exceeding £100 be voted from the 
funds to the University of Sheffield, this sum to be expended in 
the purchase of special apparatus in connection with the heat 
treatment of steel. A letter was read from Professors Arnold and 
Ripper, in which it was stated that the technical department would 
gratefully appreciate assistance in the acquisition of two Brayshaw 


| hardening furnaces. 


Steam TURBINES.—On Tuesday evening, February 27th, a 
number of the members of the Association of Yorkshire students 
of the Institution of Civil Engineers, the majority belonging to 
Leeds, attended at the Sheffield University to hear a lecture by 
Professor Ripper on ‘‘ The Steam Turbine.” There were present 
Mr: J. Hartley Wicksteed, M. Inst. C.E., President of the Asso- 
ciation ; Professor Goodman, Leeds; Mr. J. R. R. Wilson, Leeds ; 
Mr. R. A. Bruce, Leeds; and Mr. A. Bashworth, Rotherham ; 
with Messrs, J, E. Lister and H. A. Owen, hon. secretaries ; and 
Mr. W. H. Ellis, of Sheffield. Prior to the lecture Professcr 
Ripper invited the visitors to inspect the laboratories of the 
Technical Department of the University, and the privilege was 
gladly accepted. Professor Ripper’s lecture was of an exhaustive 
and detailed description, diagrams thrown on the lantern screen 
illustrating the first principles of turbine design. In the reacticn 
turbines, of which the Parsons is the leading type, Professor 
Ripper described the characteristic constructive feature as the 
long cylindrical drum studded with thousands of blades projecting 
almost like bristles from its surface. To this type belong the 
turbines constructed by Messrs. John Brown and Co.—Sheffield 
and Clydebank—for the Carmania. A vote of thanks was moved 
by Mr. W. H. Ellis, who said the subject of turbines was a fasci- 
nating one to him, owing to his connection with John Brown and 
Co., and the many difficult problems raised by the building of 
vessels like the Carmania. Some idea of the immense size of 
that vessel might be gathered from the fact that if its shell were 
turned upside down four trains might pass each other within it, 
allowing the standard width between each track. Mr. Ellis hoped 
Professor Ripper would have something to say later on about the 
results of the 65,000 horse-power turbines now being constructed 
for the 25-knot express Cunarders on the Clyde and Tyne. 
Professor Goodman heartily seconded the vote of thanks, which 
was cordially carried, 
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COLLISION, DIRECT AND OBLIQUE, WITH AND 
WITHOUT FRICTION. 


By Ropert H. Smita. 
No. JIL.* 

As previously. stated, the various results which 
were reached in the last article are based upon the 
straight-line law for the increase of resistance P along 
with the approach of those -parts in M and m upon 
the line of P which remain unstrained. This uniform 
increase of P is asstined to increase until this approach 
ceases—that is, until these parts in M and m are reduced 
to equal velocities. A very important deviation from this 
law is the ease in which P increases in the uniform pro- 
portion E up to a limit beyond which it remains constant. 
Call this limit above which the resistance to further 
closure does not increase by the name F. The typical, 
but somewhat unpractical, illustration of this law is that 
of a eylindrical projectile entering a tight-fitting cylin- 
drical hole in the struck mass, which resists the first 
entrance according to the E law, but after entrance 
resists passage along the hole by friction, and possibly by 


a uniform slight enlargement of the hole according to the | 
The driving of a pile into soft resistant | 
mud and the driving of a wire nail of uniform thickness | 


uniform F law. 


into wood or like material are instances of close approxi- 
mation to this twin law. 
The initial striking velocity-difference being still called 


S, the whole momentum available to reduce this to zero | 


is still SK, which therefore still equals the whole time- 
integral of the pressure, P t, up to the time at which this 
velocity-difference is destroyed. But the simple harmonic 
law continues to govern the motions only up to the 


moment at which the stress P = SV E K sin ve t=F, 


After this limit, uniform retardation and acceleration 
continue until P ¢ equals SK. It is not difficult to show 
that the part of SK left to be absorbed by F equals 
v }? 
SK (2 od ee 
SEK 
instant at which F comes into action is this same with 
the multiplier K cancelled, while the time taken to reduce 
this velocity to zero under the action of F is the same 
divided by F. The distance through which F acts, 
which is the rubbing slide distance if F be a frictional 


y. The velocity of closure at the 
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Fig. 2 


Strain 


force, is half this velocity multiplied by the time, and | 


equals 4 Ce _ =). The work done on F—normally | 


this multiplied 

72 
by F, or 4 (s*k =} The straining work done 
under the straight line E law up to the stress limit 


Ae ‘ 
F is aE: and the sum of these two amounts of work is 


0 
4 


work done on _ surface friction—is 


4 


Ss? . . 
thus 7 . This is exactly the same as found above for 


the closure being completed under the harmonic E law ; 
but the completion of the closure is delayed both in point 
of time and in point distance traversed by both masses. 


The whole closure movement is increased from S “/* 
vj 


K F ) 


¥ + E 

if P be the final thryst with pure harmonic closure. The 
difference between the two cases is illustrated diagram- 
matically in Fig. 2. 

The heavy inclined line gives the stress-strain diagram 
under pure harmonic closure, terminating with the stress | 
P=§ JE K. If, however, this E law be broken at 
height F, the finish of the stress-strain diagram is the 
heavy horizontal at this height extended a length found 
by the simple graphic construction shown by the fine 
lines, the fine diagonal line being carried to a height | 
inidway between F and P. The other heavy dotted line | 
is added to show the marked effect of diminishing F in | 
lengthening the full closure. The triangular area under | 
the inclined E line up to P is the straining work done | 
when the constant F. law is followed to complete closure. 
It equals the triangular area under the same E line up to 
height F, plus the rectangular area under the heavy 
horizontal line at this height, this latter being the work 
done under the friction-limit conditions. The first tri- 
angular part of this sum is straining work; the second 
rectangular part.is frictional work. 

_ Fig. 3 explains graphically the statement usually made 
in text-books regarding the result.of the second or recoil 
stage of the collision after the closest contact has been 
passed. It has been insisted on above that E is not 
necessarily a fully elastic modulus; it may be fully 
inelastic or plastic. Assume that the strain is partly 
elastic and partly plastic, and let « be the true elastic 
modulus, or ratio of stress to elastic strain. «¢ is, o 
course, greater than E. In Fig. 8 a second line is drawn 
at the steeper slope ¢ from the point in the E line which 


* No. Il, appeared March 9th, 


F 
Pp 


to } ), that is to say, in the ratio 4 (F Ss 





| 





|of the internal strains being inelastic: it is necessary 


| deduction from the resilient stress. Thus in Fig. 3, from 


| di 
also the direction of the surface friction, is reversed 
| between the beginning and the end of the collision. For 
| instance, suppose that the striking surfaces are normal to 
| the initial velocities of the mass centres, that one mass is 
| without rotation, that the other has a very small right- 
| handed rotation which produces very slow sliding at the 
first instants of contact, and that the normal at the 
striking surface has such an excentricity from, and lever- 
age round, this mass centre that this collision pressure 
| produces left-handed angular~acceleration in this mass. 
| It may-be that the time‘integral of the angular accelera- 
tion during the time of contact changes the rotation from 
| right to left-handed ; in which case the direction of sliding 
| and of-surface friction at the striking surface will be 
| changed. 


indicates the complete destruction of the striking velocity 
8, and therefore the point of closest contact and greatest 
stress. In the recoil the unstraining is accomplished by 
the elastic stresses only, and therefore the unstraining 
diagram is down the €.ligg: _At- each height or stress the 
horizontal distance Athe E and the € lines 
measures the inelast or permanent set. When 
the stress is reduced tomothing, so that the masses M and 
m are on the point of more separating—that is, when 
the foot of the « line i$ mgached—the work done by the 
elastic unstraining stresses is the triangular area under 
the « line. This work is spent in producing kinetic energy 







of separation. Calling the base of triangle c /« its 
€ 


height is eo /K and its area 462K. .Thus o measures 
€ 


the velocity of separation or recoil in the same way as S 














was the striking velocity. 


The geometry of the diagram 
shows that the ratio of 


_vz 


Thus a/ E is what is usually termed the coefficient 
€ 


recoil velocity 


striking velocity 


oc 


™ 





of restitution, a phrase the utility of which is repudiated 
by modern physicists, because the assumption : that it 
remains the same for given materials, whatever be the 
striking velocity, the shapes and the sizes of M and m, is 
now known to be incorrect. 

Fig. 2 suggests a simple and*fairly legitimate mode of 
correcting this erroneous theory of recoil. It will be 
noted that in Fig. 3 the recoil line ¢ is started from the 
same height or stress S ./E K as is reached by the 
closure line E at the completion of the destruction 
of the striking velocity S. But, even putting aside 
the resistant forces due to surface sliding friction 
which may not occur, it is not sufficient to allow for part 


to admit that part of the internal stresses also are so— 
that is, that part of these is due to what may be, and is 
commonly, called internal friction. These parts are irre- 
versible; that is, they do not reappear, or, rather, act 
oppositely, when the direction of the straining is reversed. 
During contraction they act as an addition to the elastic 
stress; during the relief of the contraction they act as a 














Fig. 4 


which all external surface friction is eliminated, the top 
of the ¢ recoil line should start lower than the top of the 
E line, by a difference equal téesdouble this inelastic part 
of the stress S v E K. Sharon it SA py 

In some eases of excentric céllision it may be that the 
rection of sliding at-the contact surface, and therefore 


roblem on the basis of straight line stress-strain laws 

eing adhered to throughout, the’ diagram being a chain 
of four straight lines. .The closure commences with the 
partly elastic and partly plastic resistance modulus E, 
and continues along this line until internal strain slip and 
externa] friction slip prevents-the stress rising above F. 
It then continues against the c@nstant resistance F until 
the striking velocity $-is completely destroyed. | Un- 
straining then commences, bu&g@wWing to the reversal of 
the internal, and possibly also, of the external friction, the 
stress falls from F to ».immediately the unstraining 
begins. During the unstraiming the stress falls from ¢ to 
zero according to the elastic modulus «. The whole 
elastic unstraining is thus ¢/e; and this equals the velocity 


of separation, or “recoil speed,” multiplied by r/ = 


Thus the recoil velocity equals ¢/V «K; and the time 
integral of the pressure, or P t, during the recoil is this 


multiplied by K, or ¢ Af K From this last by divid- 


ing by M, M, m, and m, there are obtained the integral 
retardations of translatory and rotary velocities of M, 
and the integral accelerations of translatory and rotary 
velocities of m effected during the recoil. 

The ratio of this recoil velocity ¢ to the striking velocity 
S may be expressed in terms of the ratio in which 9, the 
elastic stress at the beginning of the recoil, is less than 
the maximum stress that would have been reached if S 
had been brought to zero along the uniform line E. This 
is the only simple way in which the ratio of the speeds 
can be expressed. If the maximum stress S 4/E K at top 
of line E which would. destroy S be called P, then the 

Recoil speed o o 


ratio is 
/ E 
Striking speed SP ' © . 
This ratio is what used to be called the “ coefficient of 


restitution.” Its second term z expresses the effect 


of the lower resistance modulus during’ the straining than 
during the unstraining; its first part he effeet of loss of 
irreversible stress on the change from straining to 
unstraining. 

The total of the time-integral of the pressures from first 


to last is 
K E 
S+yk=Sk+9r/K=s8k (1+$A/ *). 


This divided by M, M, m, and_m, gives (V. — Vy )s 
(Ap — Ay), (Vo — vw), and (ao — a7), if Vr, Ay, uy: 
and ay are the mass-centre velocities, and the rotative 


yy, 


x 
p=Ee 
| 

|. 


~e > - 
Fig. 5 


linear velocities at distances L and / from mass-centré, of 
the two bodies M and m, after the collision is finished. 

The straight lines of Fig. 4 give a simple-outline to thé 
stress-strain diagram which is convenient for approximate 
calculation by formula. But ordinary experiments in 
testing machines have long since proved that such simple 
outlines seldom .or never correspond with the actual 
behaviour of materials. . It must be remembered that in 
testing machine diagrams the strains are produced very 
slowly, while in collision they are produced with great 
rapidity. This is an essential difference, because in the 
development of plastic strain the time element is of the 
greatest importance. Again, in the construction of Fig. 4, 
although loss of energy in vibration may be supposed to 
be included, it was not specially considered, and there is 
no justification for supposing that this loss can be repre- 
sented by any straight line diagram. In fact, the effect 
of vibration loss upon the slope of each’ part of the 
diagram outline depends upon the speed as well as upon 
the elastic and plastic constants of the bodies. Without 
attempting to analyse the effect of vibration, we may take 
Fig. 5 as giving a general idea of the diagram of stress 
and strain at the contact surface during the progress of 
the collision. _The straight line « is the only purely 
elastic part of the action, and the result of this part may 
be expressed either in terms of the elastic stress ¢ at the 
beginning of recoil or of the corresponding elastic strain ¢, 
which is the whole strain undone or recovered during the 
recoil. The area of the triangle under this « line is 


fjeA=} * and it equals the work recovered by the 
€ . 


recoil in the shape of the kinetic energy due to the 
difference of the velocities of the collision surfaces after 
they have ‘separated. This kinetic energy is $ * K 


Thus ¢ may be calculated either as ¢/V«K or as e V/ ig ; 


but it may also be found in terms of the energy lost ir 
the collision. The kinetic energy due ,to~ the--velocity 
difference of the contact surfaces before collision was 
4S? K. This was wholly spent in straining, friction 
rubbing; and vibration in the two bodies up to the point 
of closest contact, that is, up-to the point of diagram 
Fig. 5 at top of the e line; and it is measured in the 
diagram by the area under the outline up to this: point: 
Deducting the part recovered under line e, there is left 
the rafined area inside the total outline, marked W. 
Thus - W = 3 (S? — 0) K; 

from which 

2W 








Fig. 4 represents the complete solution of the collision 





Recoil velocity = ¢ 


s,/1- 


S? K’ 
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w ~ 2Ww 
Total pressure time integral = P#=S K(1 +,/ 1-5 
By dividing this last by M,M, m, and m, there are 
obtained as before the velocity changes (Vo — V,), 
(A, — Ay), (ve — vy), and (a) — ay), caused by the 
collision, 
As W includes the work spent in producing vibration, 
this is the most general possible solution of the problem 
of collision. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


sentation to Mr. Miller of a case of cutlery and a cheque, 


on his retirement from the office of Treasurer to the | 
In the 
absence of Mr. Edward Martin, the presentation was | 


Institution, which he had held fer twenty years. 


made by Mr. Hurry Riches, who took the chair for the 
evening. The thanks which he tendered to Mr. Miller 
for the service which he had so ably rendered to the 
Institution were very heartily endorsed by the audience. 

After Mr. Miller had expressed his acknowledgments, 
it was proposed, seconded, and resolved that Mr. F. W. 
Ellis should be appointed treasurer in his stead. 

The discussion on Mr. Churchward’s paper on “ Large 
Locomotive Boilers,” reprinted in THe Eneinerr of 
February 23rd, was reopened by Mr. G. E. Jones, late of 
the East Bengal Railway, who expressed the opinion 
that in these days of high pressure and resultant high 
temperature the same material should be used for tubes 


and fire-box, so that the difficulties caused by unequal | 
| of the valve face, so that although the port was closed, 


expansion, the leaking of tubes- especially, might be 
avoided. He was followed by Mr. Halpin, who showed 
on the screen several slides illustrating attempts that 
had been made by continental engineers to get rid 
altogether of the locomotive fire-box. One of these was 
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| to affect the expansion. 
' the United States by filing a notch in the valve at each end. 


of England had in 1867 or 1868 made trials with traction | 
engines standing—on the brake—and running, and it was 
found that the boiler not only evaporated a greater 
quantity of water, but more per pound of coal on the 
road than in the sheds. The vibration was taken to be 
the cause of the improvement. He had, however, some | 
time later, at Ransome and Rapier’s works, slung a | 
boiler and vibrated it by power, but no improvement in 
its evaporation was found. 

Mr. Wright, of Swindon, who followed Mr. Halpin, | 
asked how it was possible in these days when the height | 


| of boilers was such that they could hardly get a chimney | 
| on, to find room for the cylindrical container Mr. Halpin | 
| described. He very strongly advocated the use of water- | 
| softening plant. 
| might be found frequently in the employment of a wholly | 

Tue first business at the meeting of the Institution of | 
Mechanical Engineers on Friday evening was the pre- | 


The cause of tube and stay trouble | 


unsuitable water. ‘Trouble was also caused by the fact | 
that in these very big boilers an adequate depth of box | 
could not be obtained and a thin fire had to be used. 

Mr. V. Pendred thought that Mr. Churchward’s | 
paper was just what a paper ought to be—concise, | 
to the point, and opening a large field for discus- 
sion. Indeed, the difficulty of dealing with it was | 
not in finding something to say, but in deciding 
what not to say. It was an old story that various | 
attempts had been made to combine large cylinders | 
with small boilers, notably on the Midland Railway. 
The result had been failure, because the drivers ran 
their engines out of breath. The idea was, of course, | 
that the engine should always be run well linked up, so | 
as to secure an early cut-off and good measure of expan- | 
sion. But this result could only be got in practice by | 
augmenting the lap of the valves to 1}in. or ljin., and 
with this great lap the engines are very apt to“ go blind.” 
He remembered proposing that the difficulty might be 
got over by drilling a small hole into the port at each end | 


this hole, being open, would admit steam to the cylinder, 
and the engine would start. Ofcourse, the hole was too small 
The same thing has been done in 
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Barrett, Exall and Andrews, of Reading, many years ago. 
It consisted of three, four, or six segments, either in steel 
or chilled cast iron, expanded against the inside of the tube 
by a conical plug driven in with light blows. Then the 
plug was withdrawn and the segment moved round and the 
plug driven in again. The whole secret lay in milling the 
edges of the segments, which acted in a most curious way 
in expanding the tube. Mr. Pendred was of opinion that 
the true secret of success with stays lay in making them 
long enough to be flexible. The water spaces should never 
be less than 4in, wide, for the sake of the box as well as 
the stays. Mr. Aspinall had thought that 2}in. was enough, 
but he, the speaker, held to his own opinion. He never 
could see any sense in curtailing water spaces; the gain 
in grate surface is nothing. Ina grate 7ft. long, an inch cut 
off each side and added to the water space reduced the area 
by 168 square inches ora fraction over one square foot—say 
5 percent. Speaking of feed-water, Mr. Pendred said the 
best possible place to putit into a boiler is the steam space 
at the smoke-box end, through a perforated pipe which can 
readily be withdrawn for cleaning. There was a purely 


| erroneous notion that steam would be condensed in 


quantity whenever the injector was turned on. As a 
matter of fact, nothing of the kind occurred. The method 
has been used in stationary boilers with conspicuous 
success. 

Mr. C. J. B. Cooke, of the London and North-Western 
Railway Company, observed that under the new régime 
at Crewe they had got over most of their boiler troubles 
by using a very simple design, reducing the pressure from 
200 Ib. to 175 lb. pressure, and attending closely to the 
nature of the water they evaporated. He urged the im- 
portance of keeping a very strict watch upon those who 
were given charge of the boiler. It should be seen that 
it was regularly washed out, inspected, and that “ fast ”’ 
dirt was not allowed to accumulate. The illustration 
given in the paper did not show a regulation type North- 
Western boiler, in which the ordinary foundation ring was 
now always employed. ; 

Mr. W. H. Maw said that it was.almost impossible to 
go wrong in the outline of the shell of a locomotive boiler. 
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Verderber’s box, which was made with fire-brick sides | 


Discussing the subject of leaking tubes, Mr. Pendred said 


and crown, the tube plate being riveted to, and closing | that before we can find a remedy we must find the reason 
the end of, th> barrel. Difficulties with leaky tubes, | why the tubes leak. The favourite theory was that they | 
which were at first encountered, were overcome by | slipped in the holes under the influence of expansion and 


putting a bend near the top of the tube plate, which | contraction. 
| leakage took place at the fire-box end, scarcely ever in | 
| the smoke-box. 
| is the cause of leakage, he might state the fact that if the 
| tube plate was free to pant there was very little leakage. 


gave it enough flexibility to allow of breathing. The 
boxes were made twenty-five years ago, and according 
to reports did well, but he did not know what their later 
history might be. Another box was designed by Herr 
Brotan. In it the sides were made up wholly of tubes 
springing vertically from horizontal tubes at the founda- 
tion ring. It looked very complicated, and had a large 
number of joints. 

Mr. Halpin also showed a form of corrugated ‘box 
which anticipated Vanderbilt’s design. It was invented 
by Herr Lenz, of the Hohenzollern Locomotive Works, 
and its principal peculiarity was that part of it was 


straight and part inclined. The boiler was pronouncedly | 


conical towards the smoke-box. Several boilers of the 
kind were made, but after one had blown up with disas- 
trous results, the others were withdrawn from service. 
The speaker then went on to describe at some length the 
application of his thermal storage system to locomotives. 
There were now in Russiaover 2000 engines at work fitted 
with this arrangement—a large water-storing cylinder on 
top of the boiler—and tests had shown that hauling the 
same loads and firing with coal, 23 per cent., firing 
with oil, 26 per cent. of fuel was saved. Or when the 


same amount of fuel was burned, 25 per cént, more load | 
was drawn with oil, and over 32 per cent. more with | 
| forward work, a mistake would cause the whole plate to 


coal. An exhaustive test by Professor Unwin on a 
stationary boiler showed that an economy of from 19:7 
per cent. to 20 per cent. was realised. Coming to the 
subject proper of the paper, Mr. Halpin spoke of the 


effect of the restriction of dimensions first by the wheel | copper the stressing is so localised to each tube that warp- 
and then by the loading gauge, and to this cause | 
he ascribed nine-tenths of the trouble with fire-boxes. | copper is fatal to tightness. 
- What they wanted was grate area, which could not be | 
obtained on the present gauge without excessive length, | they had got over the difficulty by using a tube | 
and very long boxes could not be fired properly. Referring | plate 1jin. thick and planishing this down under the 
to tube trouble,-he recalied Mr. Stroudley’s method of | planishing hammer to a thickness of lin. 


allowing for expansion by giving a slight camber to the 
tubes. Discussing the evaporative — of locomotive 
boilers, he mentioned that the Royal Agricultural Society 





| inch left between the tubes; there was, therefore, a 


| another there, and so on, to equalise stresses, so that twist- 


It was worth notice, however, that all the | 


In support of the view that this slipping 
| 


Mr. Churchward referred on page 3 to the leaving of a 


| space between the tubes and the barrel from top to bottom 
| to secure circulation. 
| of better circulation, but because more space would be 
| allowed between the side of the internal fire-box and the 


Benefit would result, not because 


tube ends, so that panting could take place. But he 
thought it could be proved that leakage occurred not so 
much because of sliding, as because the metal of both 
the tube and the tube plate had been punished by the 
expander. The metal had been stressed beyond its 
elastic limit, and, therefore, lost its grip. As an example 
of what he meant, he referred to an interesting fact which | 
he had heard some time ago at Messrs. Yarrow’s works. | 
In the construction of the Yarrow: water-tube boiler, | 
the tubes are rolled into the lower tube plate by a | 
roller expander, worked with a motor and Stowe | 
shaft. The plate was of steel, an inch, and some- 
times an inch and a quarter thick. There was quite an 


good body of metal to deal with. Nevertheless, great 
skill was required, The rolling was by no means straight- 


warp and twist; a tube had to be put in here, and 
ing would not take place. In the locomotive tube plate of 
But the very softness of the 


On one French railway, 
where they were much troubled with leaking tubes, 


ing seldom occurred. 


The plate 
is thus hardened and stands up well to the tube. 
The speaker referred to a wall diagram illustrating a 
tube-expander invented by the late Mr. Exall, of the firm of 
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This the collection of drawings given byJMr. Churchward 
showed very clearly. But the success of modern boilers 
for high pressures depended upon thoroughly conscientious 
workmanship and attention to smal] details: He was 
glad to hear that Mr. Churchward was a believer in the 
Belpaire box, as he himself was strongly in its favour. 
There were about its design two or three points which 
required close attention. One of these was the necessity 


| for making the radii at the top corners of the inner and 


outer boxes the same, as otherwise there was a tendency 
for the outer box to arch up or down. The water space 
at the back of locomotive fire-boxes was sometimes made 
too narrow. _ It should be wide, so that a good supply of 
water might be provided round the box. By putting it too 
far forward the vertical line of rivets of the outer plates 
came almost opposite the similar row of the inner plates, 
and the cross section of the passage was therefore reduced 
and the flow obstructed. He had seen a case of the kind 
where the rivet heads were only jin. apart. By keeping 
the inner box further back, towards the fire door, the rivet 
heads did not face each other, and there was a free run 
for the water. 

Mr. Lawford Fry, of the Baldwin Locomotive Works, 
referred to the work of large locomotives in America 
He said it might be interesting to notice some in- 


| stances of the work done by the locomotives described 


to show how far the great size of the American boilers is 
due to the arduous requirements of the service. For 
example, the Chicago, Burlington, and Quincy boiler 
shown in Fig. 9 of the paper belongs to an engine which 
hauls a passenger train of ten cars weighing 430 English 
tons, exclusive of engine and tender, at 48 miles an hour 
on a division with an average rise of 1 in 248 and a maxi- 
mum rise 15 miles long of 1 in 155. This engine has 
shown itself capable of taking a twelve-car train weighing 
495 tons over this division at 42 miles an hour. Tour 
stops are made, but these are not included in the above 
speed. The Atchison, Topeka, and Santa Fé Tandem 
compound, of which the boiler is shown in Fig. 4, hauls 


| trains of 1200 tons behind the tender at an average 


speed of 20 miles an hour on an up and down 
run with ruling grades of about 1 in 150. In 
a recent paper before the New York Railroad Club 
Mr. Mullfeld, of the Baltimore and Ohio Railroad, 
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Fig 1—PADDLE-WHEEL FERRY STEAMER—BOW VIEW 


desciibes the performance of the Mallet type engine of 
Fig. 1. Ona division with an average rise of 1 in 236, 
and a ruling grade of 1 in 100, this engine hauls 2120 tons 
of cars and lading—thirty-six cars—at an average speed 
of 104 miles an hour. In endeavouring to overcome boiler 
troubles two points were, he thought, of the first import- 
ance, Viz., the quality of the water, and the circulation of 
the water in the boiler. The American railroads are now 
devoting a great deal of care to the securing of pure 
water. Water purifying appliances are being installed 
in large numbers, and care is given to the proper choice 
of a water supply. For example, on the main line of the 
Pennsylvania Railroad a special pumping station has 
been built, and an arrangement has been made with a 
neighbouring water company to pipe water of good 
quality to the points at which the locomotives take water. 
To quote only two instances of water-softening plants: 
On the Union Pacific Rallroad water-softeners capable 
of purifying 3,000,000 gallons a day have been installed 
in the bad water districts. The Pittsburg and Lake 
Erie Railroad has equipped the entire road with 
water-softeners. A Committee of the Master Mechanics’ 
Association reported at the meeting last year that 
the cost of purifying water for locomotive use is 
more than offset by the reduction in the labour 
cost of caring for the boilers in the round-house, 
and the benefit gained by the freedom from leaky 
flues is clear profit. On a division of the Union 
Pacific Railroad where the water is particularly bad, the 
introduction of the use of soft water has increased the 
length of life of the flues from about six or ten months 
to two and a-half years. Given good water, it is neces- 
sary to feed it to the boiler properly. Mr. Wells, of the 
Burlington, has shown that the use of the injector while 
the locomotive is standing, is a very fruitful source of 
tube trouble. The cold water being fed into the boiler 
while there is no active steam production in process, sinks 
to the bottom of the barrel and of the water spaces. 
There is thus produced a considerable difference of 
temperature, which may amount to 200 deg. between the 
upper part of the boiler and the lower. This produces an 
uneven expansion which causes the tubes to leak. Mr. 
Wells succeeded in showing clearly that a very large 
proportion of leaky flue sheets was due to this cause, 
and that the trouble could be cured by feeding only when 
the engine was in working, and by delivering the water so 
that it should -mix immediately with the heated water 
already in the boiler. The stay-bolts and fire-box side 
sheets suffer from a lack of circulation in the water 
spaces. The most vigorous evaporation takes place from 
the fire-box side sheets, and, as Mr. Churchward has 
pointed out, an unimpeded circulation .is necessary so 
that the water evaporated may be readily replaced. The 
water space should be as wide as practicable, and should 
be designed to promote the natural circulation of the 
water and the steam. The steam should be enabled to 
rise from the fire-box sheets without interfering with the 
water descending to replace it. In a wide fire-box over 
the wheels this condition is obtained by making the fire- 
box side sheets vertical, or by making the crown sheet 
wider than the grate, so that the side sheets slope out- 
wards in rising from the foundation ring. Fig. 4 in the 
original paper illustrates this condition. Here the 
tendency of the steam to rise vertically carries it in an 
almost continuous film up the fire-box side sheets, while 
the replacing water can descend without interruption 
along the sides of the fire-box casing. If the fire-box 
sheets slope inwards, in rising, that is if the crown sheet 
1s narrower than the grate, the steam in rising verti- 
cally will leave the fire-box side sheets and penetrate and 
interfere with the descending current of water. If this 
condition is combined with narrow water spaces, and the 
boiler is forced, the steam lifts the water bodily away 
from the side sheets; the sheets ate overheated and stay 
bolt and side sheet failures result. This was illustrated 
by an experience some years ago on the Chicago, Burling- 
ton d . . . . : 
n, and Quincy Railroad. A series of engines were built 
with inwardly sloping side sheets, and almost from their 
Start in service the stay bolts gave trouble. There was 
& certain area towards the upper part of the centre of the 


side sheets within which it was almost impossible to 
keep the stays tight. ~ This area corresponded to the 
maximum steam production and minimum water supply. 
The trouble was removed by remodelling the fire-box 
and making the side sheets approximately vertical. In 
America steel fire-boxes with iron stay bolts and wrought 
iron or steel flues are, of course, the universal] practice. 
The stay bolts are usually lin. in diameter, spaced from 
33in. to 4in. apart, and have tell-tale holes j;in. in 
diameter drilled in 1}in. from the outside to show if the 
bolt breaks in service. . American engineers have not 
accepted large locomotives without questioning the desir- 
ability of their-use, but in service the large engines havr 
given satisfactory results. The Pennsylvania Railroad 
standard consolidation engine—Class H 6a—of which over 
500 have been recently delivered by one builder, have 2843 
square feet of heating surface. The Atchison, Topeka 
and Santa Fé have in service 135 tandem compound 
engines with the boiler shown in Fig. 4, which has nearly 
4800 square feet of heating surface. The Baltimore and 
Ohio Mallet compound with 5600 square feet has given 


such encouraging results that the Great Northern Rail- | 


road (of America) is having five still larger Mallet engines 
built. 
ing surface and 78 square feet of grate, and will weigh 
in working order, exclusive of tender, about 355,000 lb., 
or 158 tons 9 cwt. 
28in. for the high-pressure, 35in. for the low-pressure, and 
a stroke of 32in. In America it appears certain that, to 
use,a native expression, the large locomotive boiler “has 
come to stay.” 

The last speaker was Mr. Moss, who advocated the 
removal of the tubes in the central vertical line of the 
boiler, so that the gases might be better distributed over 


the tube plate, and advised locomotive builders to turn | 


their attention to the mechanical efficiency of the engine, 
and leave the boiler alone for a time. 

Mr. Churchward then replied, and, because the hour 
was late, briefly. He said Mr. Hughes had touched the 


crucial point when he insisted on the necessity of good | 


water. Softened water was the secret of success with the 
conditions that obtained in boiler practice of to-day. It 
would be impossible to retain the present dimensions if 
the water was not cured; but experience had shown that 
tube troubles were so much moderated by employing 
properly purified water, that with it and the high pressure 


they were now no greater than before with low pressure | 


and unsoftened water. Speaking of Mr. Halpin’s storage 
system, he observed that the storage of heat was 


obtained on the Great Western in the boilers themselves. | 


Water was fed in as the engines ran down hill, and was 
heated up and ready for evaporation when the ascent 
began, plenty of room being left for water over the fire- 
box. This was a well-recognised engine-driver’s dodge 
for economising fuel and getting steam. It is regu- 


larly practised in France, and is one of the reasons | 


of the success of large boilers. In compounding 
he had found with the French de Glehn engine that 


the advantage was rather at high than at low speeds, | 


or the opposite to Mr. Hughes ‘conclusion. After touch- 
ing upon other points of not great,importance, Mr. Church- 
ward expressed his agreement with Mr. Jones’ opinion, 
that the effect of using metals with different coefficients 
of expansion had‘not been*sufficiently studied. The 
difficulty of firing long boxes had been exaggerated. 
the grate was given a proper slope a 9ft. or 10ft. box 
could be fired more easily than a straight box only 6ft. or 
7ft. long. It would be observed that these long boxes 
had generally a flat place close to the furnace door, and 
on to it 75 per cent. of the coal was shovelled. He could 
not agree that the shaking of the boiler helped it to 
make steam, and he thought the real reasons were that 
not only did the exhaust provide a splendid draught, 
but that from the speed with which the engine travelled 
air entered under the grate as it would in‘a ¢losed stoke- 
hold, and combustion was improved. 
increase of lap, to which Mr. Pendred had ‘referred, he 
said that great advantage had been gajned by using a 
| long lap, and that no trouble was experienced with valves 
| having it if piston valves were used. He was trying. 


These engines will have 5700 square feet of heat- | 


The cylinders wil] have diameters of | 


If | 


Speaking of the | 









Fig. 2—FERRY STEAMER IN ICE 


also to devise some way of feeding into the steam space, 
and saw no objection to the plan. He was interested to 
hear from Mr. Cooke that the London and North-Western 
were able to do with reduced pressure and a simpler 
boiler. He apologised for reproducing in his paper a 
drawing of a boiler which was not up to date, but it had 
been sent to him by Crewe. He agreed with Mr. Fry 
that many troubles were caused by the bad practice of 
pumping in cold water whilst the engine was standing. 
In conclusion, he expressed surprise that no one had 
alluded to a subject which he expected to be raised—the 
abseice of sling stays. They had been given up on his 
engines after a fair trial, and were proved to be quite 
unnecessary. The diagram to which he referred at the 
last meeting is given on the preceding page. 








AMERICAN TRAIN FERRY STEAMEBS. 
No. I. 

THE establishment of a train ferry across the Straits 
of Dover to connect British railways with the continental 
railway system is a matter which is periodically sug- 
gested and discussed, and in connection with its latest 
| revival—and the oceasional suggestion of a train ferry 
| across the Bristol Channel—it may be appropriate to 

give some particulars of American train ferries. Outside 
| of the United States, the principal ferries of this class_are 
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Fig. 3—FERRY STEAMER SAINTE MARIE 


the Russian steamers on Lake Baikal, and those con- 
necting the railway systems of Denmark. 

The main line of the Central Pacific Railway crosses 
the Carquinez Straits—an arm of San Francisco Bay— 
two miles wide, about thirty miles from the city of San 
Francisco, and the. trains are ferried across in the 
Solano, a steamer which is notable for its size and con- 
struction, and for its long period of continuous service 
with very little repair. Its four lines of rails extend 
from end to end, and can carry forty-eight goods wagons 
| or twenty-four. passenger carriages, with locomotives. 
| The hull is of wood, stiffened by four longitudinal trusses 
under the deck. There are two walking-beam engines 
with vertical cylinders, each driving one paddle-wheel, 
and the eight Scotch boilers are arranged in four bat- 
teries placed fore and aft of the paddle-boxes on the 
overhanging part of the deck termed the guards. There 
are four chimneys. At each end there are two balanced 
rudders, 114ft. by 54ft., the pair at the end which is tem- 
porarily the bow being fixed. There is a pilot house at 
each end, on a bridge spanning across between the side 
superstructures. With the independent engines and 
these great rudders, the vessel can be easily handled in 
the current, which runs at about eight miles an hour. 
Oil fuel is used. The toat was repaired and overhauled 
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in 1905, the railway company building a special marine | thick and 24in. wide, with fifteen keelsons, and extra 
railway or slipway for the purpose. The dimensions of | frames and keelsons making an almost solid shell at 
the Solano are as follows :— | the bilge. The planking is 6in. thick, with steel 
Length overall ... 0... .. ... 424ft. | sheathing of }in. plates on the sides and 2in. plates 
_ Length between perpendiculars ... 406ft. | at the bow and stern. In addition to the propelling 
SROOTOOE BUN 2  sepe nes ave) (acc UNE ' screw at the stern there is another screw at the bow 
boas ang ar over guards ... ... — | which is usedfin winter to displace the ice ahead of the 
Draught, loaded eee Sa | bow, especially where the*#¢e has formed Sin windrows, 
Height ut centre depth of hull .. .... 17ft. Sin. 
Camber of decki:.  ... ...' ... ... ft. din. 
Tonnage, registerel ... ... ... ... 3540 tons. 
CN pan anek' chest benls fs, eae Meee 
Boilers, number... .... ... ... ... Eight. 
Boilers, longth. *.. 80. Sw. ZBK. 
Boilers, dianieter eS a ie oe 
Heating surface ...°.:. ... ... ... 19,640 square feet. 
Grate surface ay Ee N 
Paddle-wheels, diameter ... ... \... 30ft. 
Paddle-wheels, number of buckets ... Twenty-four. 
Paddle- wheels, size of buckets a.  17ft. x Qhft. 
Engines ... 0 020... ose ese eee ase 2000 horse-power. 

The Northern Pacific Railway has a train ferry across 
the Columbia River at Kalama, a length of 1} miles. It is 
a paddle steamer, with two horizontal engines fitted with | 
Sickles valve gear, and supplied with steam by two locc- 
motive tubular boilers. There are three lines of rails, 
running into a single line at each end, and capable cf 
accommodating twenty-seven goods wagons 8alt. long, 
fifteen Pullman carriages, or eighteen ordinary passenge1 
carriages. The dimensions are as follows:— 

Length overall... ...  ... sce oe SHORE. 

Length between perpendiculars ... ... 2 0Oft. 

ea pee Seana re <= 

Width of deck, over guards =o. \eicg Ses 
ne ee ee mee: 

Draught, light i ero 

SS GS en | 

OS ee ee ee 

Engine cylinders ... ... ... ... .. Sft. by St. 

Heating surface... ... ... ... ... 1605 square feet. 

Grate surface ... 1... ... ss. ss 50 square feet. 

Paddle-wheels, diameter... ... ...  28ft. 

Paddle-whee!s, width over buckets ... 8ft. a Fig. S-PERE MARQUETTE FERRY STEAMER 

At New York there has for many years been a train | 
ferry around the lower end of the island upon which the | which sometimes extend 25ft. or 30ft. below the surface 
city is built, forming a connection between railways from | of the water. 
the south and west and those of the eastern or “New| The first vessel was the Saint Iquace, built in 1899; itis 
England” States. .Through passenger trains between | 235ft. long, 52ft. beam, 25ft. deep, and 1199 tonnage. 
Boston and Washington are run by this route, avoiding | Three double-ended Scotch boilers, 114ft. diameter and 
New York City. The trains from the east run to a dock | 18ft. long, supply steam for compound engines with 
on the Harlem River and are put on the steamer, which | cylinders 28in. and 52in. by 40in. stroke. The main 
goes down the East River around the south end of the ’ propeller is 10ft. diameter, and gives a speed of 15 miles 
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Fig. 4—SECTION OF PERE MARQUETTE STEAMER 


island—in New York Bay—and up the Hudson River to ; an hour in open water.’ On the main deck are lines of 
another landing-stage. | rails accommodating ten long bogie goods wagons. The 

On the Great Lakes there are a number of train ferries, | Sainte Marie followed in 1893, and is 305ft. long, 58ft. 
and conspicuous among these is the ferry across the | beam, 25ft. deep, 1357 tons. Four double-ended Scotch 
Straits of MacKinac, a stretch of water eight miles | boilers of the same sizeas in the other boat, carrying 120 lb. 
wide connecting Lake Michigan with Lake Huron. | pressure, supply steam to two compound engines. There 
The winter service is very severe, owing to the heavy | are four funnels. The’ main engine, at the stern, has 
ice and the necessity of keeping navigation open, the | cylinders 32in. and 58in. by 48in. stroke, driving a 12ft. 
channel being frozen over or filled with floating ice for | screw at 100 revolutions. The bow engine has cylinders 
about four months every winter. Here two steamers | 28in. and 52in. by 40in. stroke, driving a 10}ft. screw. 
are employed, the Saint Iquace and the Sainte Marie, | This steamer carries eighteen bogie goods wagons and 
and these were carefully examined by Russian engi-| has a speed of 16 miles’ an hour in open water. Both 
neers when the use of a train ferry on Lake Baikal | steamers have a high freeboard, except that at the bow 
was being considered, in order to connect the two sec- | and hull—to the main deck level—extends beyond the 
tions of the Siberian Railway. A picture of the Sainte | superstructure. A long deck-house is placed on the upper 
Marie is given in Fig. 8.. These steamers have timber | deck. 





ferries—three on Lake Michigan and two on Lake 
Ontario. For the three on Lake Michigan there are gix 
steamers, making trips of 61, 64, and 97 miles in 43,5 
and 8 hours respectively. They all start at Ludington, 
on the eastern side, and run to Manitowoc, Kewaunee. 
and Milwaukee on the western side. These vessels 
Figs. 4 and 5—are very high, resembling large cargo 
steamers, and have a long superstructure on the upper 
deck. The stern, however, is cut away to the main-deck 
or car-deck level, and here the wagons are run in and 
out of the ship. The steamers are 888f{t. long on the 
keel, 350ft. overall, 56ft. beam, and 194ft. moulded depth 
below main deck; the shade.deck or upper deck— covey. 
ing the wagons—is 17{t. above the main deck; tonnage, 
2909 gross, 1722 net. There are four lines of rails, carry- 
ing thirty long goods wagons. These boats are specially 
built for breaking the iee, and are kept in service all the yeay 
round. The latest addition to the fleet have twin screws 
with triple-expansion, engines; cylinders, 19in., 3lin., and 
52in. diameter, 36in. stroke. Steam is supplied by four 
Scotch boilers 14ft. diameter and 12ft. long, each with 
three 42in. furnaces. The specd is 14 miles an hour, with 
the engines developing a total of 2500 horse-power. The 
Ann Arbor Railway also operates four lines of train ferries 
across Lake Michigan. A steamer very similar to that 
above described is being built for a train ferry across 
Lake Erie to connect lines of the Pennsylvania Railroad 
and the Canadian Pacific Railway. 

Two paddle-wheel train ferry steamers are shown in 
Figs. land 2, and it will be seen thatthe deck extends 
sideways considerably beyond the hull. 








PROJECTED INTERNATIONAL RAILWAYS, 
No, 23,7 


Att the plans enumerated for improved lines of connec. 
tion with the Simplon upon or under [’rench territory, 
have been retarded by the proposals for important new 
Swiss lines that would provide such direct communica- 
tion between Calais and Italy, through the north-eastern 
departements of France, as completely to alter the chances 
of financial success for the lines projected in connection 
with the Paris-Lyons-Mediterranean, except as regards 
the local needs of Geneva and Lausanne. ‘The proposed 
Swiss railways would shift the line of long-distance traffic 
more to the east, crossing Switzerland in a north-south 
instead of west-east direction. The capital of the Swiss 
Confederation would then be placed on adirect north-south, 
international line; and although Geneva and ‘Lausanne 
would only enjoy for a brief period the considerable 
benefits accruing to any large towns situated on the most 
direct line to Italy, Switzerland as a whole would, through 
Bern, recover all that these two cities eventually lost by 
the diversion of the traffic. 

These plans for new Swiss lines are a natural conse- 
quence of the Simplon route. The powerful Canton of 
Bern, after sacrificing so much for the Simplon, was as 
is readily comprehended, willing to make further lines 
which would not only enable it to be the more readily 
compensated for the first, but which at the same time 
would be of national moment in placing the capital on a 

reat international main line. Up to the present time 

ern has been isolated from the great arteries of inter- 
naticnal communication, while Basel has had the mongpoly 
of these, it being, in fact, the railway centre of Western 
Europe, to which the main lines from all countries are 
directed. The piercing of the Bernese Alps has, therefore, 
objects to stimulate its accomplishment very different 
from those which can be advanced for the other under- 
takings already described. It is also to be remembered 
that the single-track Lausanne—or, rather, Aigle—to 
Brig line was only laid down for the purely local.and tourist 
traflic of the Rhone Valley, and although its gradients do 
not exceed 1 in 100, it is not suited for great international 
traffic. For traffic in north-south directions it involves a 
very wide detour. To reach Basel from Brig, the best 
train on the line has hitherto taken ten hours. Sucha 
length of time will necessarily be much reduced during 
this present year, but the circuitous journey around by 
Lausanne must always remain very undesirable for all 
north-south traffic. With the object of maintaining the 
east-west traffic by Geneva and Lausanne to Milan, 
schemes of the flimsiest kind have been suggested under 
the claim of a great European “ west-to-east route,” but 
such sensational suggestions do not merit the slightest 
attention in the present list. 

The piercing of the Bernese Alps is a project of such 
immediate importance that the wisdom of delaying all 
schemes for boring the Faucille and devoting any thought 
to further borings of the Alps becomes apparent to the 
least well-informed. Either of the two projects for 
tunnelling the Bernese Alps would involve a cost of $2 to 
93 million francs—say four millions sterling—or only 
one-third the cost of the projected Faucille route. 

The Stockalper project is for a line traversing in tunnel 
the Wildstrubel. Its total length would be 51 kiloms., 
starting from Zweisimmen on the north and ending at 
Raron (Rarogne) in the Rhone Valley. The maximum 
altitude reached would be 1105 m., the steepest gradients 
would be 1 in 40, and the estimated cost only 53 million 
francs. 

As now revised, the Wildstrubel line would start at 
Zweisimmen, ascending the Simmenthal with gradients 
not exceeding 1in 77, curves of 400 m. minimum radius, 
a slightly greater elevation—1128 m.—and a tunnel only 
13} kiloms. in length under the Wildstrubel and descend 
by the Dala Valley to Leuk, thence to follow the right 
bank. of the Khone wp to Brig. In this project. the 
project would remaifi‘as in antecedent projects; that is 
116 kiloms. from ‘Bern, and the estimated cost is 
82 millions. So far it is the only plan responding to the 
requirements of the Simplon route, and it is the one 
approved by the committee of experts nominated by the 
Federal Government and composed of Senator Professor 


* No. 1. appeared March 9th. 





hulls° of massive construction, the frames being 12in.! The Pere Marquette Railway has no Jess than five car 
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G. Colombo, of Italy; M. Pontzen, of France; and M. | route to Genoa vid Alessandria, pending line improve- | Congress at Florence, but much more is possible and 


Garnier, of Belgium. 


The projects for boring the Loetschberg instead of the 


Wildstrubel have been numerous. The earlier proposals 
for a line through the Loetschberg included one between 
Rarogne and Frutigen—60 kiloms.—with a maximum 
altitude of 1242 m., grades of 1 in 37, and an estimated 
cost of 72,000,000f.. These lines were undesirable 
because of their steep gradients at great altitudes, the 
former exceeding those of the present Simplon route 
between Domodossola and Iselle—1 in 40—while the alti- 
tude was nearly double that of the Simplon line in the 
open, which is 634m. It became necessary to make fresh 
surveys for the Bernese lines, and of these those by 
Emch and Beyeler appear to be the most practical. The 
altitude of the Loetschberg line in these is reduced to 
1004 m. by a tunnel 21 kiloms. in length. The gradients 
remain 1 in 40 as before, and the distance from Bern to 
Brig would be, vid Frutigen, 112 kiloms. The estimated 
cost is 98,000,000F. 

The relative distances by existing, improved, or pro- 
posed routes is given in the following list, in which 
are included also the distances around the south side of 
Lake Leman, crossing the Franco-Swiss frontier at St. 
Gingolph-Bouveret, since, by reason of its level course in 
connection with the proposed line of the Faucille, this line 
has a less virtual distance than any of the projected 
routes detailed in the foregoing. But it could not be 
supposed that Switzerland, after the cost of the Simplon, 
would or could consent to accept or deliver main traffic 
at the south side of the lake, no matter if, eventually, 
that route became the shorter. Switzerland is only a 
small country, and anxious to participate in the mileage 
of the great arteries, since even with the shortest and 
most direct line that could be built between Calais and 
Italy, passing through Switzerland, the French lines of 
the Nord and Paris-Lyons-Mediterranean, or else of the 
Nord and Est, must always have the lions’ share of 
the traffic. In building the international route in a 
north-south direction the Confederation, whilst it saves 
time and money to passengers or goods senders, 
increases the length of its line as compared to the pre- 
sent east-west direction, while it also makes a second 
international main line connection with the Eastern 
Railways of France. Before such schemes could be 
realised the Gothard Company, which would inevitably 
lose by the new routes proposed, will have ceded its line— 
May, 1909—to the Swiss Bundesbahnen. 

The following list will give an idea of the distances 
from Milan to Paris by the proposed lines referred to in 
the course of these notes :— 


Altitudes. 
Distances. Bernese Alps. Jura. 
Kiloms. Metres. Metres. 
V4 Lausanne, Pontarlier, Mouchard 
and Dijon, existing... ... ... 833 1012 
,, Lausanne, Vallorbe, Frasne 818 896 
,, Lausanne, Vallorbe, and Joux 827 S06 
», St. Gingolph, Geneva, and the 
| re eee 559 
», St. Gingolph, Geneva, and St. 
Me. She, chal. sacs” bac, san ON 548 
,, the Wildstrubel, Bern, Neuchatel, 
Pontarlier,and Mouchard ... 826 1128 946 
,, the Wildstrubel, Bern, Belfort, 
and Chaumont .... ... ... ... 866 1128 770 
»y the Loetschberg, Bern, Neuchatel, 
Pontarlier, and Mouchard ... 822 1004 946 
,, the Loetschberg, Bern, Belfort, 
and Chaumont .., ... ... ... 862 1004 770 
,, ditto, ditto with tunnel—project 
No. 3—to lower passage in the 
WMO fon eaten, Weas 823 1094 
», ditto, ditto Paris to Piacenza 892 


In the preceding list the lowest virtual distances, 
Milan to Paris, are by St. Gingolph and the Faucille, by 
the Loetschberg-Neuchitel, and- by the Loetschberg- 
Solothurn—projects 2 and 3—these varying between 
980 and 970 kiloms. The St. Gingolph—French side of 
Lake Geneva—route can scarcely, for the reasons 
already given, ever be considered as a main line to the 
Simplon, even were the Faucille route eventually avail- | 
able. The present distance to Geneva from Paris is, vid 
Macon, 625 kiloms., thence to Bouveret —St. Gingolph— 
68 kiloms., a tota] of 693 kiloms. on French territory ; | 
thence to Domodossola this would leave only 156 kiloms. 
to be exploited by the Federal Railways—of which 19 on 
Italian territory, and the remainder, of 123 kiloms. to 
Milan, for the railways of the Province of Milan, and 
Italian State Railways. Obviously, even if the Faucille 
eventually shortened this total length of 972 kiloms. to 
855 kiloms., special arrangement would be necessary 
between the railways interested to be able to utilise the 
south side Lake Geneva line. By this same line the 
distance Paris to Milan by means of the project 5 a—vid 
St. Amour—would be reduced to 904 kiloms., and by 
means of the project 5 B it would be reduced from 972 to 
913 kiloms. 

In the following the distances by the new Simplon 
Toute are compared with those by the Cenis and 
Gotthard routes :— 


Distances, Milan to Paris and Calais, by existing Routes. 


| ments, which will make the Simplon route 26 kiloms. 


Calais (A) (A) (A) is the direct one avoiding Paris. 

In the plan of lines, Fig. 2, which we reprint, the 
northern connections with Calais are not shown, but these 
are made clear in the following list of distances :— 





Kiloms. 
Calais to Laon vd Amiens by the Chemins de Fer 
TROIS G55 i830 Ser ccech nen vac 273 
Laon to Delle by the Cheminsde Ferdel’Est ... 443 
Delle to Scherzligen (1 kilom. south of Thun) by the 
Schweizerische Bbundesbahnen ... ... ... ... g 
Scherzligen, Spiez, Zweisimmen... ... ... ...  ..- 46 
Zweisimmen (under Wildstrubel) to Brig sae case 38 
Brig Station to Milano-Central by the Schwei- 
zerische Bundesbahnen and Ferrovie del Stato 163 
Calais to Milano ... 1119 
Milano to Piacenza... eg etek 69 
Calais to Piacenza 1188 


The maximum grades by the Eastern Railway of 
France are 1 in 200 Laon to Reims; 1 in 135 Reims 
to Mourmelon ; 
Marne; 1 in 161 Chalons to Chaumont; 1 in 167 Chau- 
mont to Belfort; 1 in 125 Belfort to Delle. 

From Calais to Piacenza by existing and proposed lines 
the real distances are :— 


kuisting Lines, Calais to Piacenza. 


: Kiloms. 
cia Paris, Mont Cenis, Alessandria ... 1293 
», Basel and the Gotthard... ... 1230 
», Paris, Pontarlier, and Simplon 1210 


Proposed Lines, Calais to Piacenza. 
, Paris, Frasne-Vallorbe, and Simplon... ...... 1195 
, Amiens, Laon, Delle, Délémont, Biel, Bern, 
Wildstrubel, and Simplon ... 
; Amiens, Laon, Delle, émont, 
thurn, Wildstrubel, and Simplon 1176 


From the foregoing enumeration it is evident that 


a Sy a ee 
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Fig. 2 


most of the proposed lines are unfavourable to the 
interests of the 
Some of the projects which are intended to favour 
this company actually condemn it at enormous cost 
to submit to a reduction of its present mileage for 
international traffic and create parallel or competitive 
routes, to the detriment of its lines already existing. For 
the Paris-Lyons-Mediterranean Company the question 
must be how to gain by shortened times what the new 
Swiss routes will gain by shortened distances. 
problem is not a difficult one, nor does its solution 
involve the outlay of. millions in the creation of 
parallel routes and all the loss which such must 
entail. It consists simply in increasing the traffic 


| capacity of the Paris-Lyons-Mediterranean main lines 


by a process which can scarcely be imitated in 
Switzerland—that is high speeds. Not only the gradients 





Cenis. Gotthard. Simplon. 

. Kiloms, Kiloms. _ Kiloms, 
Milano—Paris 949 904 835 
Piacenza—Paris .. 987 973 904 
Genoa—Paris  ... ... ... 965 1055 986 
MilanoParis—Calais ... 1255 (a) 1161 1141 } 
Piacenza—Paris—Calais . 1293 (a) 1230 1210 
Genoa—Paris—Calais ... 1271 (a) 1312 1292 | 


In the above the Simplon route indicated is vid the | 
- 9 line bordering Lake Maggiore and -vid Pontarlier. 
he Mount Cenis route is always vid Alessandria. The | 
Simplon and Gotthard routes from Genoa northwards | 
“ reckoned by Tortona and Milan. Vid Alessandria and | 
Mortara to Sesto Calende both routes are 34 kiloms. | 
shorter; but important connections at Milan are then | 
. For freights alone these 34 kiloms. may be | 
i ucted from the Gotthard and Simplon distances, the | 
atter then being as short as the actual Mount Cenis | 





| stoppages. 


in Switzerland but the economic necessities 


country almost flat and little populated. The gra- 
dients of the Paris-Lyons- Mediterranean lowland 
lines do. not exceed eight or ten per thousand, and 
in consequence there is nothing to prevent the reali- 
isation of very high commercial speeds comparable with 
those of the Nord—gradient for gradient. At most, this 
only calls for strengthening of the road works and per- 
manent ways. In additicn to this, the duration and | 
number of the stoppages could be reduced—notably so | 
at Modane. An acceleration of 1 h. 40 min. between 
Paris and Turin was agreed to at the International 





1 in 85 Mourmelon to Chalons-sur- | 


Paris-Lyons-Mediterranean railways. | 


The | 


of the | 
country oblige slow commercial speeds and frequent | 
On the contrary, the Paris-Lyons-Mediter- | 
ranean main line as far as Chambery traverses | 





|mecessary to enable the Paris-Lyons- Mediterranean 


shorter than at present. The route by the Gotthard to|to send trains through to Milan vid Turin in the 


| same time as by the Simplon route. The first morn- 
|ing train is to arrive at Milan, by the Simplon route, 
| at 7.5 a.m.; the first train at Turin—accelerated time—at 
| 6.40 a.m.; but this train, with the present best commercial 
| speeds—31 miles per hour—across the level plains to 
| Milan, cannot arrive at the latter city before 10 a.m. In 
consequence, the necessary acceleration by the Mont 
Cenis route to Milan must in future depend largely upon 
the Italian railways. Both of the foregoing trains are, it 
may be added, derived from the same train leaving Paris 
at 2 p.m., and numbered “5 0.” 
The present commercial speeds for express trains, com- 
| prising second-class carriages, between Paris and Turin— 
Brindisi route—is 54 kiloms. (834 miles) per hour. -This 
| low average is largely attributable to the Italian-Mediter- 
ranean lines, whereon the express really becomes a train 
of the class known in France as “omnibus,” for while as 
far as Modane the commercial speed is 60} kiloms. per 
hour, thence, after an exhausting stop in that station, the 
commercial speed to Turin is 32 kiloms., or 21 miles per 
‘hour. The low speed to the top of the mountain incline 
is perhaps inevitable, but the excessively slow running 
| down hill to Turin is such as to allow ample room for 
| considerable acceleration, in this manner saving more 
| time than could be obtained by suggested Alpine lines 
costing millions to construct and gaining only a few 
| kilometres in shortened distance. In Turin, where three- 
quarters of an hour are lost between the arrival at Porta 
| Nuova Station and the departure at Porta Susa Station, 
| much of this time could be saved by constructing a loop 
line, making Porta Susa the sole Turin station for trains 
between Paris and Milan. 

All these means for increasing commercial speed by 
shorter duration of the journeys, shorter and _ less 
frequent stops, are feasible enough on French main lines, 
| but they give rise to local difficulties both in Italy 
jand Switzerland. It is not to be forgotten that 

abroad the south-bound passenger traffic from 
Calais is rightly considered as a current of gold, 


enriching every country through which it flows, 
and that to lead this golden current into every 


channel possible is the reasonable ambition of every 
country through which it passes. To attain this end 
all tourist-haunted countries are, seemingly at least, 
| anxious to devote millions to the construction of new 
tunnels or new lines of route, and to reimburse these 
outlays frequent station stops are inevitable. If 
the distance of 175 miles from Delle—Franco-Swiss 
| frontier—to Domodossola—Italo-Swiss frontier—vid 
the proposed Bernese route could be run through 
easily without a stop, such a proceeding would, very 
naturally, be regarded in Switzerland as little short of a 
national calamity. In the future there are likely to be 
three instead of only two main routes from Calais to 
Italy. - The most westerly of these routes now passes by 
| Paris, which means a loss of time of at least one hour 
| for the through trains-de-luxe, while for ordinary trains 
the loss is equivalent to any distance above 100 kiloms. 
Against this disadvantage the remedy is very high 
speeds. The future central route will be shorter than 
the west-and east routes. It will touch at no capital 
save Bern, and its train services, in Italy and Switzer- 
land at least, must, according to all previous examples, 
| be timed for low commercial speeds, and there appears 
| no reason to doubt that the longer western route can, 
|as explained, be made to compete fairly with the 
| proposed shorter central route through the Bernese Alps 
{and the Simplon. 








| 
ELECTRICITY ON ATLANTIC LINERS. 





THE increase in the size of modern steamers has been accom- 

panied by an even greater increase in the size of the electric 
| installations on board, owing to the introduction of electric 
| heating and the numerous accessories of all kinds which are 
now driven by electric motors. The twin-screw steamship 
Amerika, recently built at Belfast for the Hamburg-American 
line by Harland and Wolff, Limited, the registered ton- 
nage of which will be equalled by the Kaiserin Augusta 
Victoria, now being built at Stettin for the saame line, has been 
fitted with a large and interesting installation, which well 
illustrates the manifold applications which have been found 
| for-electricity on board our largest modern liners. The 
Amerika, it may be mentioned, was launched at Belfast on 
April 20th, 1905, and her first voyage across the Atlantic was 
made last October. She is 687ft. long, with a beam 74ft. 6in., 
| and a depth of hold of 53ft. Her displacement at full-load 
draught is over 42,000 tons—a greater displacement than 
that of any other ship in the world. It may be mentioned 
that she has accommodation for 4000 persons, including a 
crew of 600 officers and men, and will be able to carry 500 
first-class passengers, 300 second-class passengers, 300 third- 
cabin or ‘‘ intermediate’’ passengers, and 2300 persons in 
the steerage. The order for the supply of the electric gene- 
rating machinery was placed by the shipbuilders with Messrs. 
| W. H. Allen, Son and Co., Limited, of Bedford, who also, at 
the same time, carried out the complete wiring of the ship. 
| Six engines and dynamos in all were installed, of which five 
were placed on the starting platform at the aft end of the 
engine-room, four of these being grouped together on the 
port side, while the fifth engine and dynamo stands between 
the thrust blocks of the two main engines. - The sixth 
remaining set is of smaller capacity, and is placed in a recess 
at the forward end of the engine-room and on a level with 
the top of the cylinders of the main engines, so that in case 
of emergency it could be used when the lower engines and 
dynamos were prevented from working by the flooding of 
| engine-room or other catastrophe. 
| The five larger machines have six-pole drum wound 


dynamos of the usual modern type, with slotted armatures 
| and carbon brushes, driven directly by open vertical com- 


pound engines with high and low-pressure cylinders of 12in. 
and 20in. diameter by 12in. stroke, each giving an output in 
continuous work of 750 ampéres at 100 volts when running 
at 230 revolutions per minute. One of the combined plants 
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is shown in Fig. 1. The emergency dynamo has an output 
of 280 ampéres at 100 volts when running at a speed of 300 
revolutions per minute, and is driven by an engine of similar 
type, with cylinders 9m. and 15in. diameter by Yin. stroke. 
The installation is carried out on the single-wire system 
with the iron of the ship used as a return circuit, except in 
the case of the large main circuits which run beneath the 
compasses, and, in addition, the smaller branch wiring which 
is in the immediate vicinity of the compasses. In all such 
cases the wires or cables are run back to a transverse bulk- 
head ac a distance of not less than 30ft. abaft the compass. 
The total number of lights installed on board amounts to 


heavily armoured with steel tape, with a jute braid over all, 


compounded so as to give a smooth surface capable of taking | 
i With the exception of the leads from the | 


a coat of paint. 


dynamos to the switchboard, the largest size of single cable | 


employed was 61/15, which, with its heavy armouring, 
measures as much as 1jin. diameter. The gradual concen- 
tration of them as they pass downwards to the switchboard 
on the floor of the engine-room requires especial care to 
secure a neat arrangement without crossing; occupying, as 
they do, a space 5ft. in width, In the water-tight bulk- 
heads are the necessary water-tight glands, through which 
the cable for each circuit along the lower and main decks 
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nearly 3500, a large percentage of which are 25 candle-power, | 
the remainder being all 16 candle-power; in addition to these 
there are over 350 connections in the first-class state-rooms for 
portable lamps, fans, or curling tongs. There are also as 
many as sixty motors. 

For the distribution of the current to the motors, heaters, 
and lights, a switchboard of 27ft. long—see Fig. 2—of dove 
grey marble is fitted against the side of the ship opposite to 
the five engines and dynamos. Each circuit is controlled by 
a five-way switch, so that it may be connected to any one of , 
a set of five bus bars. Five large two-way switches in the 
centre of the switchboard enable each bus bar to be connected 
either with one of the five lower dynamos or with the 
emergency dynamo. By this means any circuit, when so 
required, can be fed from the emergency dynamo at the 
higher level. There are in all eight panels, of which one is 
assigned to the general or police lighting of the ship, four to 
lighting circuits, including four illumination circuits, which 
will be mentioned again later, and one central panel 
carcying five voltmeters and ammeters for the several 
engines and dynamos, and a master voltmeter, and lastly, 
two panels for heaters and motors. In the emergency 
dynamo room .is a switchboard which practically repeats 
the switches on the police lighting panel on the main 
switchboard, seven in all. Between these two run con- 
necting leads, and on the emergency switchboard 1s a two- 
way switch by which the emergency dynamo can be con- 
nected through its own ammeter, either to the bus bar of the | 
emergency board or to the main lead feeding the main 
switchboard at the lower level. The five-way switches are of | 
five different sizes, ranging from 25 ampéres to 600, the latter 
controlling groups of ‘motors through a separate ammeter, 
each individual motor circuit being also supplied with sub- 
sidiary single-pole double-break controlling switch. The 
names of the circuits indicate the general grouping of the 
lights, and the various portions into which the ship is 
divided. 

At the forward and after ends one pair of cables is run to a 
distribution centre in each water-tight compartment, and 
from this centre the lights are fed by wires branching upwards 
and downwards, so that they do not pass through the trans- | 
verse water-tight bulkheads. Throughout the whole of the 
ship there are similar smaller circuits grouped into a few 
larger circuits, from which are fed a small number of lamps 
sufficient to give a general light throughout the ship when all | 
others are switched off. These circuits, together with those | 
for the engine-room part, engine-room starboard, siokehold | 
forward, and stokehold aft, form the emergency circuits, 
which can be controlled either from the emergency or the 
main switchboard. In addition, there are four illuminating 
circuits, each to carry 200 ampéres, which are run to the 
forward and aft end, and to positions amidships. Each of 
these terminates in two large cast iron distribution boxes, 
with terminals by which ten flexible leads, each of 10 
ampéres capacity, can be attached for supplying light when 
the ship is te- be illuminated on gala occasions. The heaters 
on the bridge-deck and upper deck are controlled by three 
large switches on the main switchboard, and the remaining 
panels of the latter are allotted to the motor circuits with | 
separate switches, as follows :—Hoist and fan in the provision | 
room aft: hoist in the provision room forward ; fans on the | 
lower and orlop decks; fans on the mainMeck forward ; fans | 
and kneading: machine, forward; fan motors and cooking 
apparatus on the main deck; fans and motors on the main | 
deck ; passenger lift and fans, boat deck; gymnasium and light 
bath. 

The main cables are throughout of tinned copper stranded 
wire with vulcanised india-rubber insulation of 2500 megohms | 
per mile, taped and lead-covered, then served with jute and 





ELECTRIC SET 


| and the telephones. 


| The electric 


——— 


the awning deck at the foot of the grand staircase, and cay 
at the same time, join in the conversation between the 
passenger and the information office. if required. he infor. 
mation office formed the centre of the system, and by means 


| of a tell-tale indicator the attendant can see how long any 


signal was allowed to remain unanswered both of the belis 
He can also be put into communica. 
tion with the captain, purser, Marconi room, and doctor 
Telephones are also installed between the information cftice 
and the various stewards’ stations, as well as between pantry 
and manager of restaurant, stewards’ stations and first-clacs 
pantry, first-class pantry and restaurant pantry, purser and 
provision room, 

With the mention of the gymnasium and light bath 
circuit, we come to the more interesting electrical acces. 
sories in the gymnasium or ‘ turn halle,’’ where there are 
six small motors, each of 14 horse-power, and one of 4 horse. 
power, driving machines, some of which imitate the action 


| of a camel or of a horse, whilst others massage the patient 


or vibrate him rapidly from side to side or up and down, 
light bath is supplied with fifty-two 
16 candle-power lamps, taking 35 ampéres, bestowed snugly 
round the-.insidé of the cabinet in which the patient sits, 
In the barbers’ shops, both first and second-class, are 


electric circuits for the usual shampooing and hair-brushing 
machines, whilst there is also installed, under the charge 
| of the ‘‘ Damen friseur,’’ an electric hair-drying machine 
| for the use of ladies. 


The signal lanterns are four in number, i.¢., port, star. 
board, and two on the foremast and main mast respectively, 
Zach lantern is fitted with a triple-contact concentric lamp. 


| holder, into which a lamp having two filaments of 32 candle- 
| power each is fixed. 


One end of a tilament in the signal 
lamp is connected through an electro-magnet to the supply, 
Both filaments are united at the common return wire, and 
the other terminal of the second filament is connected to an 
armature which is drawn downwards by an electro-magnet, 


| but when not so drawn down makes contact with the supply ; 


hence, when the circuit is switched on, the armature of the 
electro-magnet is attracted and the second filament is cut 
out, but if this filament of the signal lamp breaks, the 
magnet at once loses its power, and, the armature being 
released, puts the second filament into use. On the bridge 
is also placed a tell-tale indicator, with four double-filament 
lamps and triple-contact holders, exactly similar to those 
described above. One filament of each of these lamps can be 
put in series with the working filament of the actual signal 
lamp, so that any breakage is at once detected by the absence 
of light from the tell-tale indicator. This latter is carefully 


| screened, so that the lampsare only visible through the small 


glazed spy-holes corresponding in colour with their respective 
signals, in order that the light may not interfere with the 


| navigation. 


The electrical operation of, the steam whistle is effected 


| by means of a solenoid in a water-tight ironclad case which 


| 


continuous length from the quay side. Owing to the require- | 
ment that the drop of volts to the furthest lamps should not | 


exceed three, it was found necessary to employ a very low 
current density, which in the mains averaged about 500 or 
600 ampéres per square inch only. In 
machinery spaces and all wiring exposed to moisture 
on the decks, lead-covered wire externally braided was 
employed. 

The heaters for the cabins for the first-class accommoda- 
tion, &c., 
amount to seventy-five in all, made up as follows :—Eight of 


12 ampéres, forty-five of 10 ampéres, eight of 74 ampéres, | 


are taken from three distributing centres, and | 


the cold stores, | 


| again put into use by hand. 


is 


lifts the whistle valve. This solenoid controlled 
directly by three hand switches situated on the bridge, port, 


was threaded, as it was being worked on te the ship in one | starboard, and amidships, and further there is an auto- 


matic switch worked by a clock in the chart room and making 
contact for 15 seconds out of every minute. To start the 
automatic signalling arrangement it is only necessary to 
press a small button in the side of the clock case, which 
inserts the automatic switch, after which the signalling is 
carried on automatically until one of the bridge switches is 
The current teken by the 
apparatus amounts to about 24 ampéres. 

On the bridge opposite to the steering wheel is also fixed an 
electric rudder indicator. An attachment from the rudder in 
the steering envine-house at the aft end actuates through a 
multi-core cable, a sensitive indicating instrument on the 
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four fireplaces of 12 ampéres, and ten radiators of Dowsing ‘ 
patent type, the latter being in the bath-rooms: .. 

Another novelty in the installation is a -cofiplete system 
of inter-communication between the first-class-cabins and the 
stewards at their various stations by means of telephones. 


| In each of the cabins, within convenient reach from the head 


SWITCHBOARD 


bridge, on which every movement of the rudder to dny ofle oF 
other side is immediately shown and its extent. 7*'~ : 


On each of the engines, and worked direct: from thé ‘main 
shaft of the reversing gear, is a two-way switch, which is 
connected up with the telegraph from the bridge. By means 
of segments on the dial the telegraph is also fitted’ up as 4 


of the bed, is a telephone micro-receiver, by which the | two-way switch, so that should the reversing gear be over 1n 


passenger can ring up and speak with one or other steward’s | 


one direction and the telegraph in the other, as, for example, 


station. If so desired, the steward can put the passenger | ‘‘Full speed astern’’ and ‘‘Full speed ahead,” a powerfu 


into communicaticn with the central information office on 


electric bell is rung, und the attention of the engineer-in- 
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charge called to the fact that the direction of the engines 
does not correspond with the instructions from the bridge. 
To each of the main engines there is also fixed a revolution 
indicator, which consists of a small dynamo driven direct 
from propeller shaft and indicating by means of a properly 
calibrated centre-zero voltmeter in the chief engineer’s cabin 
both the number of revolutions per minute and direction in 
which each engine isturning. The four views of the Amerika 
which appear on page 298 illustrate different systems of 
illumination. 








COMPOUND EXPRESS LOCOMOTIVE, MIDLAND 
RAILWAY. 


Lx our issue of the 9th inst. we gave a drawing and descrip- 
tion of one of the three-cylinder compound locomotives which 
have recently been constructed for the Midland Railway at 
the company’s Derby works to the designs of Mr. R. M. 
Deeley, the locomotive superintendent of the line. To-day 
we are, again by the courtesy of Mr. Deeley, enabled to 
present a two-page engraving giving a perspective view of 
this fine engine. Our description has been so recently 
published that it will not be necessary again to go into any 
details. 





OBITUARY. 
MR. REES REYNOLDS. 

We regret to have to place on record the death of Mr. R. 
Reynolds, one of the oldest of the old school of colliery 
managers in South Wales. He began his career in the 
Plymouth Collieries ef Anthony Hill, and for the long period 
of forty years carried on the business. His output, though 
comparatively small at first, soon attained considerable pro- 
portions. It was his pride that during his long experience 
no accident of great importance arose. After doing good 
service at Plymouth he left, and entered the service of the 
Ocean Collieries, and eventually that of the Maritime, from 
which he retired, and died, a few days ago, in his eighty- 
sixth year. He was one of the few veterans left who had an 
intelligent recollection of the early coal days, and personally 
took part in the remarkable development of the steam coal 
trade from a few tons weekly to 20 millions per annum. 





LEWIS WILLIAMS. 

Ar Pontypridd, this week, the death took place of Mr. 
Lewis Williams, in the fifty-fourth year of hisage. He wasa 
member of the South Wales Colliery Officials’ Association, and 
had been identified with mining operation in various parts of 
the country. Personally he had attained note in the pursuit 
of his profession, and had the distinction also of being a son 
of the well-known W. Williams, Coedcae, one of the pioneers 
of the Rhondda. Mr. W. Williams was in many respects in 
advance of the rank and file of mining engineers ; a man of 
considerable native talent and acquired knowledge. It is not 
long ago that in these columns we recorded his death, 
regretting, with numerous contemporaries, that his success 
was not commensurate with his acknowledged ability. 


‘ 








THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
Ass0CIATION. —The sixth general meeting of the session was held 
at the Institution, Storey’s-gate, Westminster, on Monday, 19th 
Mirch, at 8 p.m., Mr. Herbert A. Humphrey, member, in the 
chair, A paper entitled ‘‘ Notes on the Design and Construction 
af Large Gas Engines” was read by Mr. J. Hurst, graduate, of 
Birmingham. The chairman opened the discussion, in which the 
following graduates took part:—E. Barrs, T. J. B. Drayton, B. 
(. Hodgson, J. R. C. Kann, 8. 8. Nevill, and A. B. Symons. 
Sveral visitors also took part in the discussion. Mr. Hurst replied. 
The following notice was given out:—-Paper to be read at the 
meeting on 9th April, ‘‘Tube Railways and their Construction,” 
by Mr. Philip A. Amy, graduate, of Jersey. 


A Curious CLAIM.—A patent has been granted in the United 
States to Mr. F. A. Harman, of Beverley, Mass., which contains six 
claims, which are all very similar and among the most remarkable 
that ever passed through the Patent-office. It will hardly be 
believed that these claims apply to a sewing machine. We give 
the last of the six precisely as it stands:—‘‘ An automatic motory 
manufacturing machine made for the special! purpose of producing a 
predeterminate manufacturing operation upon a material held upon 
asupport, and then to cease operating thereon, and which comprises 
means for holding a proper amount of latent motive power while 
the machine is not in action, and means whereupon power may be 
be released and utilised, and means for the purpose of being forced 
by power released and utilised to produce a predeterminate manu- 
facturing operation upon a material held upon a support and then 
t> cease operating thereon, and’ means having another power 
connected therewith to be employed, and means whereupon the 
power to be employed may be employed, and means forced by the 
employed power to automatically generate the proper amount of 
power which is f eld latent to be released and utilised, and means 
to be forced by the employed power to continue the operation of 
the machine upon the material, and means for automatically 
disemploying the employed power after the operation is finished 
upon the material and enough power is generated, whereupon the 
machine ceases its operation.” So far as can be ascertained from 
the drawing, all this means that the nrachine is driven by a spring 
until it runs down, Z 


A New AMERICAN SuBMARINE.—The submersible torpedo-boat 
lake, lainched recently by the Newport News Shipbuilding and 
Drydock Company, is the fercoat pe most powerful craft of her 
class yet launched in the United States, and is constructed to cross 
the ocean under her own engines, says the Army and Navy Journal. 
lhe armament is three torpedo tubes for six of the largest White- 

eads ; complement, two officers and eight men. The craft is 
submerged practically by sinking and running at any desired 
constant depth parallel to the surface through a system of vanes or 
rudders on the sides, large reserve buoyancy, and great longitu- 
dinal stability. A large high conning tower and a wide, high, and 
long water-tight superstructure make the vessel very weatherly for 
surface trim, and also produce a considerable buoyant moment 
when thecraftissubmerged. The gasoline motoris in thesuperstrue- 
ture, where it is considered safe from explosion. The large surface 
buoyancy, stability, and large fuel tank capacity make the 
craft a seagoing vessel fora great radius of action. The Lake’s 
torpedo-boat is designed torun submerged at any desired depth on 
it even keel, atid also to operate on two wheels on the sea bottom 
wach ee ee _The boat has a diving compartment forward 
= 1 ike @ moving diving bell, and by means of which a diver can 
eeu rape or crew, can pick up cables, mine, countermine, and 
a ) se telephone communication with fortifications on shore, 
_— acting as a sea outpost in pickét duty by submerging and 
anehe es at anchor like an elevator through a system of drop 
rsp The Lake has a five-ton drop emergency keel to release 
aaa of any accident involving negative buoyancy, and the keel 
f oP anchors and diving chamber provide absolute means of escape 
or crew in any probable accident. 
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THE WIDNES AND RUNCORN TRANSPORTER BRIDGE.* 


At the ordinary meeting on Tuesday, the 13th March, 1906, at 
8 p.m., Sir Alexander R. Binnie, President, in the chair, the paper 
read was ‘*The Widnes and Runcorn Transporter Bridge,” by J. 
J. Webster, M. Inst. C.E. The following is an abstract of the 
paper :— t 

As the only convenience for vehicular traffic between the Lanca- 
shire and Cheshire sides of the river Mersey was by means of the 
cumbersome ferries at Liverpool, or by the bridge at Warrington, 
considerable inconvenience was experienced by manufacturers, 
farmers, and others on both sides of the river; and in 1817 Telford 
was asked to design a suitable scheme for crossing the river at 
Runcorn. He proposed a suspension bridge, of 1000ft. span, 
having a 30ft. roadway, but the scheme was never carried out. 
Several other schemes for bridges and tunnels have since been 
pepe, but in each case the cost has prevented the scheme from 
being proceeded with. 

Application was made to Parliament for powers to construct a 
transporter bridge between Widnes and Runcorn, and after much 
opposition, the Act was obtained in July, 1900. A company was 
formed, strongly supported financially by the Corporations of 
both Widnes and Runcorn, and the contract. for the work was let 
in November, 1901 

The principle of the transporter bridge was designed by Mr. 
Charles Smith, of Hartle Pon in 1873, planned one to cross 
the river Tees at Middlesbrough. This was not constructed, but 
similar bridges have been erected at Bizerta, Portugalate, Rouen, 
and Rochefort; and one on this principle is now Leing erected at 
Newport, Mon. 

The Widnes and Runcorn Bridge crosses the river Mersey and 
the Manchester Ship Canal with one span of 1000ft.; and approach 
viaducts, 35ft. wide, on both sides of the river. The bridge is 
similar in construction to an ordinary cable stiffened suspension 
bridge, but, instead of the costly high-level approaches, the traffic 
is carried across by means of a car suspended from a trolley running 
on the underside of the stiffening girders, and driven electrically. 

The cables are supported by two towers on each side of the 
river, the towers being square in plan, with braced legs at each 
corner having a curved profile; the,width at the bottom is 35ft., 
and at the top 9ft., the height from high-water line to the centre 
of the cables being about 175ft. Each pair of towers is braced 
together with two double-braced curved girdersat the top, and atthe 
level of the top of the stiffening girder. The towers rest upon 
four cast iron cylinders, 9ft. in diameter, which are founded on 
the rock. 

There is one cable from tower to tower, each cable carrying a 
stiffening girder, 19ft. deep, hinged at the centre. Each cable 
has an area of 50 square inches, made up of nineteen strands laid 
parallel, and clamped together, the steel wires, 0-162in. in 
diameter, having a breaking strength of 95 tons per square inch. 
The cables are attached to forged steel crossheads, to which are 
coupled the steel links taken down to anchor plates in pits exca- 
vated in the rock and filled in with concrete. 

The suspenders from the cables to the stiffening girders are steel 
wire ropes, 1fin. in diameter, spaced 18ft. apart, and are coupled 
to bridles attached to the cast iron clips of the cables. The cables | 
are coated with a bituminous compound, and wrapped with two 
layers of strong sailcloth saturated with the same solution. A | 
number of experiments were made with different forms of steel | 
ropes and connections, details of which are given in the paper. 
Some interesting experiments were also made with steel pins, the 
results of which show that in designing pins for bridgework, 
although they would fail by shear, they should be designed to 
withstand the bending moments. 

The car trolley, which runs on rails on the bottom flange of the 
stiffening girder, is 79ft. long, articulated in five sections, and 4ft. 
10in. deep; there are bogie wheels on each side 18in. in diameter. 
The motive power consists of two electric motors of 36 brake horse- 
power, each driving, through gearing, one pair of wheels. The 
trolley is titted with electric and hand brakes, the whole of the | 
machinery being under the control of the man in the cabin at the 
top of the car. The car is 55ft. long and 24ft. wide, and travels at 
a speed of 7 miles per hour. 

The generating machinery is contained in a building at the | 
bottom of one of the Widnes towers, and consists of two gas 
engines of 75 horse-power each, one being spare ; two dynaios of 
48 kilowatts capacity, one being spare; one booster, and an | 
accumulator with a battery of 245 cells. The machinery supplies | 
the necessary current for driving the car and illuminating the 
structure, and was designed in consultation with Dr. Edwaid | 
Hopkinson. The total cost of the structure, including the cost of | 
obtaining the Act, was about £130,000. 

he engineers for the work were the author and Mr. John T. 
Wood, M. Inst. C.E., the resident engineer being Mr. L. H. Chase, 
M. Inst. C.E. The contractors for the masonry, &c., were Messrs. 
W. Thornton and Sons, Liverpool ; the contractors for the super 
structure were Messrs. Arrol’s Bridge and Roof Company, the 





cables being constructed and erected by the St. Helens Cable | 


Company. The electric machinery wasconstructed and erected by 
Messrs. Mather and Platt, of Manchester. 


| 
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ANNUAL DINNER, 


The annual dinner of the Institution was held in Lincoln’s-inn | 
Hall on Wednesday evening, and was as largely attended as usual. | 
Sir Alexander Binnie, the president, was supported by many of | 
the leading men in engineering, science, politics, and war. 

Responding to the toast of our ‘‘ National Defenders,” proposed | 
by the president, Rear-Admiral Foote, he contrasted present naval | 
training with that of the past, and expressed approval of the new | 
scheme. Brigadier-General R. M. Ruck, Director of Fortifications, 
spoke also in reply to the same toast. The Houses of Parliament | 
having been proposed, the Earl of Crewe replied for the House of | 


Lords, and the Right Hon. James Bryce for the House of Commons. ; 


The final toast was that of ‘‘The Institution,” proposed by the 
Right Hon. Lord Justice Cozens-Hardy, and responded to by the 
President. 

An excellent programme of musie was provided. 











| 
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VANADIUM AS A STEEL-MAKING ELEMENT." | 


AN interesting paper on this subject was read by Mr. J. Kent | 
Smith before the Liverpool Section of the Society of Chemical | 
Industry on Wednesday, March 15th. 

The author, in his opening remarks, stated that vanadium was | 
much more widely distributed than was generally supposed, and 
that he had discovered its presence in commercial caustic soda 
and other products. The chief source of vanadium at pre-_| 
sent was a vanadium lead ore mined in Spain, although’ 
other sources of supply were now being tapped. The ore 
is reduced, and ferro-vanadium containing up to 30 per 
cent. of vanadium is manufactured from it by the - new 
Vanadium Alloys Company at their works at Llanelly, in South | 
Wales. It is this ferro-vanadium alloy which is employed in the’ 
manufacture of the special vanadium steels now produced on a 
large scale by Messrs. Willans and Robinson. ese’ steels are | 
at present being turned out at the rate of 800 tons per year, and 
80 per cent. of this output is being taken by motor car manufac- 








* ‘This bridge was illustrated and described in Tuk ENGINEER, of May | 
Sth, 1905, 

* For previous articles on 
23rd, 1904, and June %th, 1905, 


this subject see Tae Encixeer December 
" ‘ 


turers. In one case 150 crank shafts of chrome vanadium steel 
were ordered, and are now running with satisfactory results, and 
a repeat order for 400 crank shafts has been given. This chrome 
vanadium steel has also been exported to France, although an 
import duty of £5 per ton has to be paid upon it. The amount of 
vanadium used in manufacturing these special steels varies from 
-10 to -20 per cent., and as vanadium is still half the price of 
silver, even this small percentage adds considerably to the cost of 
the steel. 

As regards the effects of vanadium upon ternary and quaternary 
steels, this appears to be chiefly to retard segregation of the car- 
bides on cooling. In one way it may be looked upon as a kind of 
automatic tempering agent, which intensifies the physical changes 
due tooil tempering. The question of the changes during anneal- 
ing and tempering was then discussed at length. 

The author, in his remarks upon the physical properties of 
vanadium steels, stated that the nickel vanadium steels, although 
showing great strength, were far below the chrome vanadium 
steels In resistance to alternations of shock and torsional strain, 
and that it was from the chrome vanadium steels that the greatest 
service was to be expected in motor car work and other similar 
uses. 

The tests given in the paper contributed by Captain Sankey and 
the author to the Institution of Mechanical Engineers in Decem- 
ber, 1904, were then referred to—THE ENGINEER, December 23rd, 
1904—and reasons were given for the opinion that the value of 
static tests had been overrated by the engineers of the past, while 
that of dynamic tests had been underestimated. The effect of 
adding vanadium in small amounts to ternary and quaternary 
steels was to greatly increase their resistance to dynamic tests, with- 
out depreciating their value as revealed by static tests ; and the 
author gave many figures in support of this statement. 

In ordinary mild structural steel one may increase the breaking 
stress to a very considerabledegree by special heat treatment, but the 
impact test figure falls then in a much greater ratio. On the other 
hand, a chrome vanadium steel after annealing will pass a dynamic 
test.double that of high-class carbon steel, and at the same time 
show a very high resistance to torsional strain, and by oil temper- 
ing these properties can be still further increased. One of these 
chrome vanadium steels after special heat treatment has, in fact, 
stood a tensile strength test of 103 tons per square inch, while at 
the same time showing a high resistance to dynamic test and 
torsional strain. This is a combination of properties which has 
not been attained before with any steel, and is practically 
phenomenal. 

The author concluded his paper by showing micrographs of the 
structure of the steels described, and by giving details of a rapid 
colorimetric method for determining vanadium in presence of 
chromium and phosphorus. 








Giascow TECHNICAL CoLLEGE ScientIFIc Society.—‘‘ Metals 
Used for Bearings of Shafting and Lubrication of Same” was the 
title of a paper read by Mr. James Murdoch before this Society on 
the 17th inst. The subject was treated mostly from a practical 
standpoint, and after discussing the various forms of engine bear- 
ings commonly used, the lecturer criticised their design, and the 
means adopted for ensuring the lubrication of the rubbing surfaces. 
A discussion followed. 


British Motor Boat CivuB.—On Wednesday evening, the 
14th inst., at the British Motor Boat Club, a very interesting paper 
written by Mr. G. de Holden Stone on the ‘“‘ Requirements of 
Marine Motors in Design and Construction” was read before the 
members. Mr. Stone made a great point about crank chamber 
accessibility, and argued that, if it be well to have on a motor car 
an accessible crank chamber, it is better, nay, essential, to have it 
afloat, where a breakdown may mean that a boat is not under con- 
trol and so come to damage and danger. With regard to lubrica- 
tion arrangements, he does not believe in the unreliable gravity 
feed, with its tendency to air lock, and advocates very strongly an 
oil pump that works in ratio with the motor speed and stops when 
it stops. He believesall carburetters are makeshifts and faute de 


| mieux affairs, and does not believe in outside carburation, saying, 


the best place to make your mixture is inside the cylinders at some 
period inring the induction or compression strokes by allowing the 
cylinders to aspire nothing but pure cold air at all times, and 
injecting the fuel direct under pressure under positive control. 


YARROW AND Co.’s NEW CLYDE YARD.—The laying out of the 
new shipbuilding and engineering works of Messrs. Yarrow and 
Co., at Scotstoun, on the Clyde, has been entrusted to Sir William 
Arrol and Co., of Dalmarnock Ironworks, Glasgow. This firm 
have decided to sub-let the making of the dock basin, and the 


| building of the walls of the various shops, to the well-known con- 


tractors, Morrison and Mason, Glasgow. The work to be done is 
very extensive, and will involve the use of some thousands of tons 
of steel, but it is fully expected that the establishment will be 
ready for occupation by the end of this year. The engine shop is 
to be 210ft. long and over 150ft. wide, in three bays, and the 
boiler shop, also in three bays, and of the same width, will be 
300ft. long. There will also be 'arge ship platers’ sheds, smithies’ 
and carpenters’ and patternmakers’ departments. The dock is to 
be 320ft. long and 85ft. wide, and will be roofed in by glazed 


| roofing 140ft. wide, so that work on board vessels berthed in the 


dock may proceed during the worst of weather. The columns for 
the roof will be 90ft. apart, and will carry rails, on which a 
powerful electric crane of 90ft. span will run. To enable the crane 
to travel to the boiler and engine shops, a gantry over 500ft. long 


| will be constructed on steel columns, with overhead bracing, so that 


the crane may pick up a boiler, or any heavy part of an engine, and 
travel with it to the dock, depositing it in its place on board ship. 
This arrangement, which is a new feature in shipyards in this 


| country, will minimise the handling, and expedite the transport, 


of heavy loads. 


INSTITUTION OF ELECTRICAL ENGINEERS: GLascow SECTION.— 
| At a meeting of this association held in the Institution Rooms, 
| Bath-street, Glasgow, on 13th inst., Mr. John M. M. Munro 
presiding, Professor Frederick Soddy lectured on ‘‘The Internal 
Energy of Elements.” After an interesting review of progress 
made during the past five years, the lecturer said that now they 


‘| were assured they were on the right track there was no saying how 


or when a discovery might not be made which would put into 
their hands the keys which would unlock the gréat Store of energy 
bound up in the structure of the element. All attempts so far to 
accelerate the rate at which the store was being naturally evolved, 
in the case of the radio elements, had been unsuccessful. Let them 
in imagination overstep this barrier to progress and suppose that a 
way were known in which the element uranium, for example, which 
disintegrated to the extent of a thousand-millionth part annually, 
could be made completely to disintegrate in the course’ of a year. 
At first this did not seem a great assumption*to make, but see 
what it involved! From one gramme of the element more than a 
thousand million calories could be evolved, and. this, if it could be 
converted into electrica! energy, would be equivalent to more 
than a thousand kilowatt hours, and would suffice to keep a 32c.p. 
lamp burning continuously throughout the’ year. By the ex- 
penditure of about one ton yearly ‘of uranium, costing less than a 
£1000, more energy would.be derived than was supplied by all the 
electric supply stations of London put.together. One little step, 
so easily anticipated in imagination, so insignificant even in com- 
parison with all that had been accomplished, divided them from 
this magnificent inheritance. They were starting the twentieth 
century with the prize in full view, with every factor in the 


| problem accurately and quantitatively known, with the actual 


process in full operation under their eyes in the laboratory of 
Nature, and with nothing therefore to be accomplished but the 
familiar sequence of imitation, improvement, and control. 
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THE SILL ELECTRICITY WORKS. 


Tue Sill power station, which is to supply Innsbruck 
and its vicinity with electricity, has been designed for a 
capacity of 15,000 horse-power, with high-pressure Pelton 
turbines. The building is situated about 7 kiloms. to the 
south of the city of Innsbruck, in the Sill Valley. It is 
one of the most important hydro-electric plants recently 
installed in the Austrian Alps. 

The power is to be used for the operation of the 


conduit is made up of pipes 6m. in length, constructed of 
sheet steel, the thickness of which increases from 8 mm. 
to 21 mm., the stress on the material being kept constant 
throughout at about *8 tons per square centimetre. 
According to the pressure, the pipes are single, double, or 
treble riveted in their longitudinal seams, and single or 
double riveted in their transverse seams. These pipes 
are connected together by means of wrought iron flanges. 


The conduits are provided with two expansion devices | 


in the shape of hemp tightened stuffing-boxes. They are 
carried throughout their length on’ smooth concrete 














Fig. 1—2500 K.V.A. TWO-PHASE DYNAMO 


Stubaithal Railway, for the lighting of Innsbruck city, and | 


for industrial purposes. Only two ofthe six units contem- 
plated, of 2500 horse-power each, have up to now been 
installed. The. hydro-mechanical part of the plant has 
been constructed from designs got out by Mr. Riehl, of 
Innsbruck, by’ the Prager Maschinenbau A.G., late 
Ruston and Co. The weir is situated in the neighbour- 
hood of the village of Matrei. The water of the Sill 
River is first of all taken through two filters and then 
through a short channel and a shaft, the cross-sections of 
which have been calculated for a capacity of upwards of 
7000 litres per second, into the supply reservoir, where a 
third filter has been provided, further to purify the water 
before it enters the pressure conduits. A cascade waste 
weir made of concrete leads down to the tail-race, the 





Fig. 2—CONDUITS IN COURSE OF CONSTRUCTION 

exce3s of water flowing above the weir, which is 18 m. 
in length. The average level of the tail-race is 694 m., 
and that of the supply reservoir 881°25 m., the total 
available ‘ead. thus being 187°25 m. Two pipe lines, 
each 1250 mm.. in. diameter, are to be provided for the 
operation of the whole plant. Each pipe line will feed 
three units when~ the power station has been fully 
equipped. Only one of these conduits, 370 m. in length, 
is, however, at present in operation, and it leads the 
water to the two existing units. The line runs at an 
angle of--about 32 deg. straight down the side of 


sockets. A valve 1400 mm. in diameter, made of cast | 


steel, shuts off the main conduit from the distributing con- 
duits. This valve is operated by hand by means of a worm 
and spur gearing in the engine-room. Each of the pipes 


has been tested to one and a-half times of the actual | 
working pressure in the shops of the Prager Maschinenbau | 


A.G., and we are informed that in the tests carried out 
after erection, satisfactory results were obtained. 
The turbines are double Pelton | wheels, 
running wheels being keyed to a common 
shaft, and fed from separate guiding nozzles. 
Each unit, when supplied with 1280 litres 


two 


== 
which is adapted to the actual power requirements by 
| means of a movable tongue, each regulating tongue being 
| connected to the piston of a servo-motor. While the 
| lower surface of this piston is submitted to the constant 
| pressure of the working water, its upper surface, accord. 
| ing to the position of a controlling valve, communicates 
| either with filtered pressure water or with the atmos. 
| phere. In one position the piston is balanced and does 
| not move, but in the other it moves and alters the posi- 
tion of the regulating tongue. The controlling valve jg 
actuated by a highly sensitive Hartung governor, driven 
through worm wheels from the main shaft, which suffices 
for the control of both servo-motors. In case of damage 
to either of the controlling valves, both turbines can be 
| regulated from the other. 

Apart from this speed regulation, each set has been 
provided with a device which is intended for avoiding any 
excess in pressure in the conduits should the water be 
suddenly cut off from the turbines, an opening being 
automatically made in an accessory orifice to an extent 
corresponding to the closing of the guiding apparatus. 

The water is thus maintained at a constant speed 
in the pressure conduit,.and as the automatic 
escape is closed only gradually by the regulating appa. 
ratus, the water assumes any alteration in speed without 
any material increase in pressure. Both the speed and 
pressure regulators are operated by the pressure water 
cleansed carefully in two exchangeable filters. A valve 
750 mm. in diameter has been provided between the 
distributing conduits and the turbines. 

Both the speed and pressure regulators have, so we 
understand, been found to work quite satisfactorily since 
the plant has been in operation, a Horn tachograph 
recording a maximum instantaneous alteration of less 
than 7 per cent. in the number of revolutions when 
the full load is suddenly thrown off, while the increase 
in pressure in the conduits is less than two atmo- 
spheres. 

The present power station being intended to supple- 
ment the existing electricity works of Innsbruck city, 
which are situated at Miihlau, care had to be taken to 
adapt the new plant to the city mains. The Miihlau 
power station, which at the beginning generated single- 
phase current of 42 periods, had been later on provided with 
two-phase generators, a separate cable system being laid 
out in Innsbruck for the second phase, two-phase current 
being chiefly supplied to the points where motors had 
to be installed, while single-phase connections were dis- 
tributed as uniformly as possible over the network. The 


| new plant is to supply current at a pressure of 2000 volts. 


The long-distance line leading to Innsbruck was at first 
to be designed for a transmission of 5000 kilowatts, and 
the pressure chosen was 10,000 volts per phase. A _ loss 
of about 7 per cent. was entailed by the transmission of 
5000 kilowatts through the distance of 8 kiloms. from the 
power station to the Wilten sub-station in the city, using 
a double line, with four wires in each conductor of 
50 square millimetre cross section each. The whole of 





of water per second, undef an effective 
head of 182 m., yields at 315 revolutions per 
minute 2500 effective horse-power, correspond- 
ing to an efficiency of about 81 percent. The 
turbines are direct-coupled to the rotary current 
generators through Zodel clutches. The running 
wheels are 1800 mm. in diameter, and are pro- 
vided with 21 Pelton vanes made of a special 
bronze. The vanes are cast in sets of three, 
and are substantially connected to the cast iron 
dise mounted on the shaft. The steel shaft is 

















Fig. 3—2500 HORSE-POWER TURBINE 


260 mm. and 240 mm. in diameter, and has bearings on the electrical equipment. was supplied by the A.F.G. 

both sides of the casing, which bearings have a.diameter | Union Elektrizitiits-Gesellschaft of Vienna. 

of 240 mm. and a length of 600 mm., being designed as| To each of the turbines is connected by means of a 

water-cooled, double-ring lubricating bearings. | flexible Zodel-Voith coupling to a two-phase generator 
The guiding nozzles have a doubly-curved admission | yielding 2500 kilovolt-ampéres at 11,000 volts per phase 

and a rectangular discharge cross-section, the area of | at 315 revolutions per minute. The rotor is 20,500 kilos. 


the hill, as shown in Fig. 2, and the inclined portion, | 
330 m. in length, finishes with a short horizontal portion 
leading to the power station, being connected to it by an | 
angle pipe embedded in concrete. The Brenner road is 
passed under close to the centre of the line, and this has 
entailed the cutting of a tunne] 93m. in length. The 
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INTERNAL VIEW OF POWER HOUSE 




















Fig. 5—THE SWITCHBOARD (Fig. 6-BACK OF SWITCHBOARD 
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—say 20 tons—and the leading dimensions of the machine 
are as follows :-— 
Diameter of armature 
Width of armature core 
Depth of armature core 
RS ae 
Number of slots ... ... ... :.. 
Number of conductors per slot ... 
Windingsinseries ... ... ... 
Resistance in each branch, hot 
Number of field poles ... xe 
Exciter pressure ... 0... 0... 
Number of windings per pole ... 
Rem BOE eS 


2700 mm. 
570 mm. 
240 mm. 

16 mm. 
96 


16 

384 

+27 ohms 
16 

125 volts 
92 

-48 ohms 


The windings are embedded in mica sockets 7 mm. in | 


thickness, which had been tested at 40,000 volts. After 
being completed, the coils were tested to iron at a 


pressure more than double the working pressure, viz., | 


22,500 volts. 


In constructing the rotor, special care was taken to | 


provide against centrifugal force. The diameter being 
2700 mm., a peripheral speed of about 45m. is obtained 
with 315 revolutions per minute. The centrifugal force 
for each pole is about 6100 kilos. 


which the poles are secured with a dovetail fitting. 
Screwed-on ring segments are provided to protect against 
any lateral displacement; the magnet coils are of flat 
copper of 42 by 2 square millimetres cross-section. The 
coils are retained by the pole-shoes and by wooden 
wedges. Each generator is provided with a direct- 
coupled exciter, the exciters being connected in parallel. 
Direct current for the operation of the automatic switches, 


The rotor consists of a | 
cast steel wheel with a double spoke system, in the rim of | 


/another branch supplies the villages of Mutters and 
| Natters. A separate conductor starting from the Sill 

Works supplies the villages of Schinberg, Mieders, Telfes, 
‘and Fulpmes, situated in the Stubaithal Valley. 

The engravings show in Fig. 2, the pipe line and waste 
weir; in Fig. 1, one of the generators; in Fig. 3, one of 
the turbines; in Fig. 4, the interior of the power house ; 

| in Figs. 5 and 6, the switch board and switch gear. 








A SIMPLE HAULAGE CLIP. 


A NEW under-tub haulage clip, embodying many features 
of interest, has recently been brought out by Messrs. George 
Cradock and Co., of Wakefield. The essential characteristics 
of a good haulage clip comprise quickness and ease of hand- 
ling, and a minimum amount of wear on the rope due to its 
use. The makers claim that these essential features have 
been attained in this device. 

The clip is made in two halves, between the lower part of 
which the rope is gripped. As will be seen in the accompany- 
ing engraving, the two halves are held together by two pins, 
one of these being at the top and one at the side, this latter 
serving to secure the haulage hook. The pins have plenty of 
play, and are only kept from falling out by means of 
It will also be noticed that there is a central bolt 
| provided with a winged boss. This is only winged on that 
| side of the clip shown in the engraving. On the other side 
| there is a bolt head working against the side of the clip. On 
| the side shown, however, the wings of the boss rest on sur- 

faces which are inclined in opposite directions, so that the 
| more the wings move up them the tighter are the two halves 


| split pins. 


and for signalling lamps, is taken from the exciter | 


bus bars. 
The switchboard, Fig. 5, has been installed ina special 


building close tothe engine-house. The following principles | 


were mainly taken into account in designing this switching 
plant :—The switchboard proper, carrying the measuring 
instruments and switching levers, should carry only low- 
tension current. The high-tension conductors should, on 
the other hand, be made as short as possible on their way 
from the generators to the transmission lines to avoid 
any crossing and complicated arrangements. The high- 


tension apparatus should be installed at such distances | 


from each other as to provide for a ready access to each | 


part of the plant during operation. 


The arrangement | 


and eonnections should, moreover, be such as would | 


allow the pressure to be thrown off each part during | 
operation, so as to provide for changing over and super- 


vision. 


The controlling and checking of the circuits is effected 
from the level of the engine-house, where all the instru- | 


ments and switching levers have been arranged on a 
switchwall made up of eighteen marble panels 800 mm. 
in breadth and 2200 mm. in height. All the instruments 
have been connected to the high-tension conductors 


through current and tension transformers. The secondary | 


coils of the transformers are earthed so as to prevent acci- 


dent, even in the case of damage to one of these pieces of | 


apparatus. The secondary conductors from the measur- 
ing transformers to the instruments are, moreover, run in 
iron tubes. 


The current is taken from each of the generators to the | 


switch gear through two two-core armoured high-tension 
cables of 2 
tension safety fuses, which are separated from each 
other by marble panels, and then through the instrv- | 
ment transformers to the main oil switches. These have 
four single-pole switches in four separate oil vessels | 
which are isolated in separate masonry cells. They are 
operated by a simple rod transmission. All four switches | 
are operated simultaneously from one shaft, which is 
rotated by this rod transmission. The cells are closed 
with iron covers. The current is thence led to the bus 
bars, which have been designed as annular conductors. | 

In the upper compartment is the apparatus for control- | 
ling thelong-distance conductors. Thecurrent is led from | 
the bus bars into the automatic oil switches, and travers- | 
ing the lightning arresters, arrives at the starting tower. | 
Automatic switches are inserted into the transmission 
circuit in the place of fuses. They are designed for 
interrupting 300 ampéres per phase—i.e., an aggregate | 
power of upwards of 6000 kilowatts. The switches are | 
operated by a small direct-current motor controlled from | 
the switchboard, which can cause the motor to revolve in | 
either direction, thus closing or opening the switch. | 
There is also a relay mounted on the switchboard, which, | 
when the maximum admissible current is exceeded, closes | 
the motor circuit and breaks the main circuit. This, how- 
ever, only occurs when the excessive current has been 
flowing for a predetermined time, while sudden. fluctua- | 
tions of short duration will be without effect. This point | 
is, of course, of importance, as short-circuits of short | 
duration not infrequently occur in the overhead wires as | 
a consequence of external influences, and an instantaneous | 
action of the switches because of these would be very | 
inconvenient for the city supply. Two pilot lamps fixed | 
on the switchboard, of red and green colour respectively, | 
enable the actual position of the switch to be ascer- | 
tained. ; 

It may also be mentioned that the upper switching com- 
partment contains the lightning arresters, which are on 
the Wirt system, four standard elements being connected 
to each conductor, each of which contains four air- 
gaps of about 1:2 mm., and two carbon rods as safety 
resistances against excessive currents in the case of a 
discharge. 

The long-distance conductor starts through a double 
glass window, the outer being provided with large and 
the inner with small holes. The main conductor leading 
to Innsbruck terminates in a large transformer station 
designed for a capacity of 5000 kilowatts, which has, 
however, been provisionally éompleted only for half that 
amount. Here the current is transformed down to 2000 
volts to feed the distributing system. A branch of the 
transmission line works the Stubaithal Railway, while 





by 100 square millimetre cross-section. | 
These cables are connected to the terminals of the high- | 
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HAULAGE CLIP 


of the clip pressed together. The lever shown on the left 
hand is cast in one piece with the winged boss, and the 
lowering or raising of it causes the wings to mount or to 
slide down the inclined surfaces just mentioned, with the 
result that the grip on the rope can be tightened or loosened 
| at will. To attach the clip to a rope the lever is raised and 
the clip placed in position over the rope ; the handle is then 
firmly pressed down, thereby drawing the sides of the clip 
closer together, and securely gripping the rope. The ratchet 
and pawl arrangement is fitted in order to prevent the lever 
| from being released by projecting obstacles, and when it is 
required to take the clip out of action this pawl has to be 
| disengaged, which, however, is not at all a difficult matter. 
In some instances, however, it is desirable that the disen- 
gagement should be automatic, and the ratchet in this case 
is not fitted. If the engaging lever then meets with an 
obstacle purposely placed in its path, it is knocked up and 
the grip on the rope released. The claims made for this 
appliance are that there is no complicated mechanism and 
no springs or other parts that might be liable to get out of 
order through clogging up with dirt ; that the operator has 
both hands free to apply the pressure to the lever, thereby 
preventing danger of accident to the hands; that the 
clips can be easily adjusted to suit the varying sizes of the 
ropes; and that no new dies are required when it or the 
rope becomes worn. The clips are made in four sizes to suit 
ropes from in. to 1fin. diameter. Any necessary adjustment 


| is made by screwing or unscrewing the nut at the end of the 


centre bolt—this either shortens or increases the distance 
between the two sides. In actual working this centre bolt 


| should be so adjusted-that when the clip is gripped tight on 
| to the rope the lever catch is in the second notch. 


It is 
claimed that the clip does not become loose in working, and 
that only one spanner is required to perform any adjustment 
that may be required. We are informed that the firm is 
also making an over-tub haulage clip, exactly on the same 
principle. 








THE INSTITUTION OF MINING AND 
METALLURGY. 


Tue Institution of Mining and Metallurgy held its 
fifteenth annual general meeting in the rooms of the Geolo- 
gical Society, Burlington House, on Thursday, March 15th. 
Professor S. Herbert Cox occupied the chair, in the absence 
of the retiring president, Mr. W. Frecheville. 

The report of the Council showed that 135 members had 

een added to the roll, making the total membership 1378. 
Various back volumes of proceedings that had been delayed, 
owing to one exceptionally heavy volume, were published, so 
that the ‘‘ Transactions ’’ have been brought uptodate. Several 
medals and prizes have been awarded, including scholarships 
of fifty pounds each, to assist recipients who take the post- 
graduate courses in practical work fostered by the Institution. 
Moreover, in connection with these courses, gratifying reports 
have been received of the work done and of the experience 
gained by the graduates of the Royal School of Mines already 
engaged in such work abroad. The expenditure and income 
of the Institution amount to nearly £4000. A vote of thanks 
to the Geological Society for granting the use of its rooms 
and other votes were passed; then the Chairman announced 
that Mr. Arthur Claudet, the incoming president, was absent 
owing to family bereavement. Mr. Bedford M’Neill read 
the presidential address, in which reference was made 
to the good work done by the Institution in improving 
the status of those engaged in the profession of mining 
engineering; and, considering the importance of the 
industry, which returns, for the British Empire alone, 
no less than £70,000,000 per annum, this is a matter 





worthy of profound attention. The Institution, therefore 
continues to maintain a high standard for qualification fo, 
membership ; but in spite of this the increase in membership 
makes satisfactory progress. Special reference was made to 
the generous support of various mining companies and firms 
to the increased value of the ‘‘ Transactions,”’ toactivity incon. 
nection with standardisation problems, and to the exceptional 
work of the Institution in the cause of mining education 
the result of which it hopett would be that London 
should have a school of mines second to none in the 
world, A hearty vote of thanks was passed to Mr, Claudet 
for the address, reference being also made to his past services 
as vice-president, treasurer, and editor. 

The formal business was followed by the reading of papers, 
In the first of these, ‘‘ A Record of an Investigation of arth 
Temperatures in the Witwatersrand Goldfields and their 
Relation to Deep Level Mining in the Locality,’’ Mr. Hugh 
F. Marriott, the author, explained that he had taken rock 
temperatures in boreholes filled with water by insert- 
ing thermometers, which were read after half-an-hour's 
emersion. After trying various instruments, special clinica] 
thermometers were adopted as the most satisfactory. Two 
were employed in each case, one being placed upright, the 
other inverted, and the mean of the two records was taken as 
the reading. From a very large number of readings the 
author has found that the mean rate of increase is 1 deg. Fah. 
for each 208ft. in depth. Moreover, the experiments have 
shown that the natural ventilation of the mines decreases the 
rock temperature in the vicinity of the workings from 5 deg, 
to 10 deg. Fah. This action becomes more marked in the 
deeper levels, where the contrast between the temperature of 
the entering air and that of the surrounding rock walls is 
more accentuated. The establishment of air communication 
between the deeper level mines and those adjoining them 
towards the outcrop tends still further to reduce the working 
temperature, as, unless special conditions intervene, the 
natural pull of the ventilation causes all the deepest shafts to 
act as downcasts, and as such they introduce the colder air 
directly into those portions of the mines where it has the 
greatest cooling effect. 

The heating effect of the decomposition of dyke matter in 
the locality is negligible, and it is not clear that the instances 
of increases of temperature noted are all due to the result of 
chemical action. The whole evidence obtained indicates an 
extraordinary uniform and moderate rate of increase of tem- 
perature as depth increases. 

The secretary read a written communication from Mr. 
Henry C. Jenkins, who criticised the paper, and stated that 
his own investigations in Victoria showed an _ increase of 
1 deg. Fah. per 80ft. 

Dr. Haldane congratulated the Institution on the paper, 
and after some small objections on his part, which were 
explained away by the author, the Doctor expressed his 
approval of the paper, and was struek at the lowness of 
the rate of increase recorded. The Doctor’s own observations 
in Dolecoath Mine in Cornwall showed an increase of 1 deg. 
for every 60ft., whilst at the Hampstead Colliery near 
Birmingham the increase was 1 deg. for every 120ft. 

Mr. Walter McDermott inquired as to the effect of water 
circulation underground on the temperature. Mr. D. A. 
Louis pointed out that Dr. Haldane’s observations that the 
temperature increase was higher in the non-carboniferous 
district of Cornwall than in the carboniferous region near 
Birmingham was interesting, inasmuch as it differed from 
the experience of some other investigators, who found thi 
temperature gradient high in the vicinity of coal deposits. 
This had been established so much to the satisfaction of Pro- 
fessor Hoefer that that gentleman even attributed, not only 
rock temperatures to the oxidation of carbonaceous matter in 
the rocks, but even suggested that the heat of some hot 
springs might be attributed to the same souree. Mr. Louis 
suggested, further, that it might be desirable to take tem- 
peratures, not alone in a vein or bed, but also in the adjoin- 
ing rocks ; and, anyway, he thought it would be of interest 
to state the character of the rocks in which such observations 
are made. He also questioned the utility of using the 
clinical thermometers upright and inverted. 

Mr. Marriott having briefly replied, and received a vote of 
thanks, a paper on ‘‘ The Ammonia-copper-cyanide Process,"' 
read by Mr. Salman, brought the proceedings to an end. 


THE CLEANSING OF GLASGOW.—Since its establishment on its 
wresent basis in 1868, the Glasgow Corporation Cleansing 
Jepartment has greatly developed. In 1868 the area of the city 
was 5063 acres as against 12,796 now, the population then was 
437,850 compared with the present 800,000, while there were 145 
miles of streets and 90,000 houses as against 343 miles of streets 
and 162,000 inhabited houses in the present year. In 1868 the 
cleansing department employed 723 men, now it employs 1500. It 
started with 118 horses, now it has 322. In those days it thought 
it was dealing with a very large quantity of refuse, namely, 
140,240 tons annually, but last year it handled 362,663 tons, and 
the property of the department is now valued at £355,350. The 
improvements in connection with the work of the department have 
helped to reduce the death-rate to its present low figure of 17 per 
1000 of the population. Under the old conditions which existed 
38 years ago the death-rate was 31-17 per 1000, or nearly double 
what it is at the present time. Employés’ wages are now on an 
average about 50 per cent. higher than in 1868. The cost of 
cleansing in Glasgow at present represents about 4d. per £1 cn 
the rental, as compared with double that figure in some other 
large cities. 

CONGRESS ON ScHooL HyGIENE.—A meeting in connection with 
the second International Congress on School Hygiene will be held 
in the Jehanghir Hall of the University of Londun, South Ken- 
sington, on Friday, the 30th inst., at 5 p.m. The chair will be 
taken by his Grace the Duke of Northumberland. The second 
International Congress on School Hygiene will be held in London 
on August 5th to 10th, 1907. The first International Congress 
was held in Nuremberg in 1904, under the patronage of Prince 
Ludwig Ferdinand of Bavaria. National and local committees 
have been formed for Austria (Lower), Braunschweig, Denmark, 
Duchy of Salzburg (Austria), Duchy of Schlesien (Austria), Fin 
land, France, Germany, Greece, Hessen, Japan, Olmutz (Austria, 
Galicia), Sachsen-Weimar, Sweden, and Toronto (Canada). _ The 
London Congress will be divided into the following ten sections : 
I.: The Physiology and Psychology of Educational Methods and 
Work. . II. : Medical and Hygienic Inspection in School. III.: The 
Hygiene of the Teaching Profession. IV.: Instruction in Hygiene 
for Teachers and Scholars. V.: Physical Education and Training 
in Personal Hygiene. VI.: Out of School Hygiene, Holiday 
Camps and Schools. The Relations of the Home and the School. 
VII.: Contagious Diseases, Ill-health, and other Conditions 
affecting attendance. VIII.: Special Schools, including those 
for Feeble-minded, Blind, Deaf, Dumb, Crippled, Invalid, and 
exceptional Children. IX.: Hygiene of Residential Schools. 

e School Building and its Equipment. An exhibition of 
school building and furnishing appliances will be organised 
by the Royal Sanitary Institute in connection with the Congress. 
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RAILWAY MATTERS. 


Tue Charing Cross Railway Station was re-opened for 
traffic on Monday morning. 

Tue Indian Government intend to raise a loan of 
£1,660,000 during the current year for irrigation and railway 
purposes, 

Tue survey of the short branch line from Klipstabel to 
Ermelo in the Transvaal is stated to be completed. An early com- 
mencement in its actual construction is anticipated. 


Tae Lower House of the Japanese Diet has passed the 
Government Railway Bill for nationalising all railways by an over- 
whelming majority. The cost is estimated at £50,000,000. 


A staTuE of Mathias Baldwin, founder of the Baldwin 
Locomotive Works, has recently been presented to the city of 
Philadelphia by the officials of the works, and will be placed in 
Fairmount Park. 


Tue work of extending the City and South London 
Railway from the Angel to King’s Cross and Euston is making rapid 
progress, and the opening of the new section may be expected to 
take place in the autumn. 


Tue West Jersey and Seashore Railroad, to be elec- 
trically equipped between Camden aud Atlantic City, N.J., will 
increase its capital to £2,000,000. The company is one of the sub- 
sidiary companies of the Pennsylvania Railroad. 


Tue Indian Railway Board have sanctioned the survey 
being undertaken of an extension of the Barsoe-Kishanganj branch 

metre gauge—of the Eastern Bengal State Railway 7d Titalia to 
Jalpaiguri, on the main line, a distance of 59 miles. 


Ir is stated that the Nilgiri Railway, India, is to be 
electrified, probably after the opening of the extension to 
Ootacamund. Preliminary surveys have been made, and the 
matter is now under the consideration of the Railway Board. 


Tue Pennsylvania Railroad Company’s gross earnings 
of all lines east and west of Pittsburg for the year 1905 were 
£53,213,912; operating expenses, £38,420,069. There were 
333,011,237 tons of freight moved, being an increase of 48,191,297 
tons, and 126,084,223 passengers carried, an increase of 5,668,005, 


Sixce the opening of the first section of the Bagdad 
railway of 200kiloms., from Konia on October 25th, 1904, no 
progress has been made with the construction of the line. The 
actual construction of this first section is said to have cost some 
£3500 per kilom., or a total of £T700,000. The next section, which 
will cross the Taurus Mountains and bring the railway down to 
Adana, will be an extremely difficult and costly piece of engineering. 


Tue North British Railway Company report for the 
half-year ended January 31st states that the capital expended was 
£294,262, against the estimate of £285,420. The expenditure for 
the current half-year is estimated at £365,555. The revenue 
receipts were £2,373,966, an increase of £50,172, goods traffic being 
£55,924 more, while passenger and miscellaneous show a decrease 
of £5752. The expenditure was £1,222,784, an increase of £28,628, 
the chief increases being £11,438 on locomotive power, £11,005 on 
traffic expenses, and £8783 on maintenance of ways. 


THE new railway programme introduced by the Italian 
Cabinet provides fpr a special railway loan of £52,000,000. Baron 
Sonnino, on introducing the measure, remarked that the largest 
of the Italian railways as yet exempted from State control, the 
‘‘ Meridionali,” would shortly become the property of the Govern- 
ment, when, with a few petty local railways excepted, one great 
unified railway system would cover the surface of the entire 
country. 

Tue Mersey Railway Company—in view of the judg- 
ment given by Mr. Justice Warrington in the Chancery Division 
of the High Court last week—in the action brought against them 
by the Birkenhead Corporation, decided to suspend the running 
of the motor omnibuses in connection with their railway service 
to the Central Station, Birkenhead, until they had obtained the 
requisite parliamentary powers. The House of Lords Committee 
on Wednesday granted the powers asked for subject to the 
corporation fixing the routes. 


THERE are fifty Bills now before Parliament for the con- 
struction of 295 miles of railway, with an outlay of £31,944,331, 
and twenty-five Bills for the construction of 92 miles of tramways, 
with an outlay of £2,913,537. Powers to construct an extensive 
new electrical line in the vicinity of the metropolis are sought by 
the London Outer Circle Railway Bill, by which it is proposed to 
incorporate a company to make electrical railways from Feltham 
to East Ham, 7/4, Wembley, Hendon, Finchley, Tottenham, and 
Ilford, of a total length of 40? miles. 


Amonest the Bills which are to come before Parlia- 
ment this session is the North-West London Railway Bill, 
which proposes to empower the company to construct new 
electrical railways, extending its authorised line from the 
Marble Arch to Victoria Station, &c., of a total length of 
about 14 mile. Another is the Hammersmith, City, and North- 
East London Railway Bill, which proposes to incorporate a com- 
pany for the construction of electrical railways—partly under- 
ground—from Chiswick to Southgate, of a total length of 21 
miles, 


At the annual meeting of the Superannuation Fund 
Association of the Midland Railway Company, held at Derby, the 
committee’s report stated that the actuaries had investigated the 
condition of the fund as at January 31st, 1905, in accordance with 
the provisions of the rules, and their report, which called fora 
reduction in the present scale of the superannuation allowance, 
was receiving careful consideration. The chairman, Mr. Elliott, 
superintendent of the line, stated that the investigation showed a 
deficit in the fund for the past ten years amounting to £843,000. 
This announcement caused something Ike consternation in a 
crowded meeting. 


Tue Caledonian Railway Company has placed upon the 
Glasgow and Gourock route two new trains, which have just 
been completed at the company’s works at St. Rollox. The car- 
riages are luxuriously upholstered, heated with steam, either direct 
from the engine, or, alternatively, a ~eey for the journey may be 
taken from a fixed steam pipe at the end of the dock. The heat- 
ing is under the control of the passengers. During the day two 
electric lights are switched on in each compartment from the 
guard’s van while the train is passing through tunnels. At night 
all the four lamps are lit in each compartment. It is also intended 
to run these trains on the Wemyss Bay route. 


Reportiné on an accident which happened on January 
{th last in Catesby tunnel, Lieut.-Colonel von Donop says: ‘‘ Three 
of the vehicles on the train were lighted by gas ; all the lights in 
these vehicles were at once extinguished by the derailment, and 
there was, in consequence, a great escape of gas. Fortunately, 
the officials of the company, who were travelling in the train, 
noticed the smell, and they at once took prompt measures to keep 
all naked lights away from these vehicles; danger was thereby 
averted. The leading and rear vehicles of the train were both 
lighted by electricity ; the lights in the latter were extinguished, 
but in the former.vehicle they remained alight throughout, and 
were of the greatest assistance in_rescuing and controlling .the 
passengers, This accident furnishes, therefore, another instance 
showing the undesirability. of the employment: of gas as an illumi- 
nant for trains, and the superiority of electricity for that purpose,” 











NOTES AND MEMORANDA. 


Axuminium and lead will not alloy. They mix when 
melted, but separate when cooling. 


Moror car statistics for 1905 show that 27,840 machines 
were built in America. Of this number 22,970 were sold. 


At a meeting of the Council of the Armstrong College, 
Newcastle, on Monday, Dr. W. A. Thornton, who has been for 
seven years lecturer on electrical engineering, was appointed to 
the newly created professorship in that branch of science at the 
college. 

CANADIAN mica has been increasing steadily in value 
from 1895 to the present time, and that of India has been almost 
as steadily decreasing in value ; so that, where in 1895 the imported 
value of Indian mica was nearly three times that of Canadian mica, 
in 1904 Canadian mica stood higher than Indian. 


Durine last month Scotch shipbuilders launched 
23 vessels, of about 40,988 tons gross, as compared with 23 vessels, 
of 36,348 tons,.in January, and 15 vessels, of 47,309 tons, in 
February last year. For the two months the total is 46 vessels, of 
77,336 tons, against 26 vessels, of 69,076 tons, in the corresponding 
period of last year. 

EnGutsH shipbuilders in February launched 31 vessels, 
aggregating about 74,861 tons gross, as compared with 21 vessels, 
of 43,694 tons in January, and 18 vessels, of 40,415 tons, in 
February last year. In the two months English builders have 
launched 52 vessels, of 118,555 tons gross, against 44 vessels, of 
about 93,152 tons, a year ago. 


Twenty-six entries have already been received by the 
Automobile Club for the Tourist Trophy Race, which is to be held 
in the Isle of Man on September 27th next. The primary object 
of the Club in fixing a definite allowance of fuel fora given distance 
is simply to limit the horse-power, and thereby the speed. The 
allowance of petroleum spirit this year has been fixed at one gallon 
for every 25 miles. 

THE report on the condition of the Metropolitan water 
supply during the month of December, 1905, by the water 
examiner appointed under the Metropolis Water Act, 1871, 
states that the average daily supply delivered from the Thames 
during the month was 115,463,207 gallons; from the Lea, 43,856,110 
sean ; from springs and wells, 42,507,147 gallons; from ponds at 

ampstead and Highgate, 685 gallons. The daily total was. there- 
fore, 201,827,149 gallons for a population estimated at 6,770,498, 
representing a daily consumption per head of 29-81 gallons for all 
purposes. 

THE new regulations concerning the introduction of 
cars into Holland, fora temporary visit, are now in force. Accord- 
ing to the Automobile Club Journal, no Customs deposit will, in 
the future, have to be made if the visit does not exceed eight days, 
and the Customs officials are empowered to issue temporary per- 
mits to visitors, available for the period mentioned. Cars bear- 
ing foreign numbers do not have to carry special Dutch numbers. 
It will be remembered that the speed limit, which was at times 
rather needlessly enforced in Holland, has, by the new law, been 
abolished, the only offence now being ‘“‘ driving to the public 
danger.” 

Concrete piles of an unusual form have recently been 
tested in New York. According to the Jron Age they are made 
by spreading a layer of concrete on wire fabric to which longi- 
tudinal rods are attached at intervals. The fabric is immediately 
rolled up in a special machine of simple construction, and the pile 
then laid aside to harden. It thus contains, in addition to the fabric, 
any desired number of vertical rods. In a cross section of the 
pile the fabric lies spirally from the inside to the exterior of the 
concrete. If so desired any one of the rods may be made a hollow 
tube, thus allowing for the use of the water jet process for sinking 
the pile. 


Wuart is said to be the highest concrete chimney in 
the world has just been completed at Butte, Mont. The 
inside diameter is 18ft., and its total height is 352ft. 7in. The 
foundation, which weighs upwards of 13,000 tons, is formed of slag, 
which was poured into an iron casing 100ft. square. The base. 
which is of reinforced concrete, is 42ft. 6in. square by 8ft. 3in. 
high. The wall of the chimney proper, for the first 20ft. is 18in. 
thick. Above this height the chimney is composed of a double 
shell, consisting of a 5in. inner and of a Yin. outer wall, separated 
by a 4in. air space. The entire weight of the chimney, including 
the concrete base and slag foundation, is 15,275 tons. 


THERE are in Great Britain 3856 miles of canals, of 
which 587 miles are in Ireland, and 153 miles in Scotland, repre- 


| senting a capital expenditure of about 34 millions sterling, carrying 
| nearly 40 million tons of traffic a year, and earning an annual 


| waterway, representing a capital of 23 millions. 


revenue of over £2,000,000, which gives an average rate of a little 
more than a shilling a ton. Canal companies own 2717 miles of 
They carry about 


| 32 million tons a year, and have a revenue of about 1? million. 





The other 1139 miles are in the hands of railway companies, and 
are partially derelict. The capital sunk in them is estimated at 
10? millions, their traffic is about six million tons a year, and their 
revenue under £400,000. 


TuE new Croton Dam, which was commenced more | 


than thirteen years ago, and will finally cost over £1,600,000, 
exclusive of the land and inclusive of some fifteen miles of high- 
ways, was recently completed. This undertaking for the supply 
of water to New York is one of the largest of the kind in existence. 


The dam is 300ft. high from the lowest point in the foundations to | 


the crest. It forms a reservoir 18 miles long, and impounds about 
32,000,000,000 gallons of water. 
and rubble, except that the south extension is backed with cyclo- 
pean concrete, and it has a spillway 1000ft. long at right-angles to 
the axis of the dam and 16ft. below its crest, and contains altogether 
about 855,000 yards of masonry. 

Tue twentieth annual report of the Commissioners for 
the Queen Victoria Niagara Falls Park, just presented to the 
Ontario Legislature, states that the utilisation of the falls for 
power purposes has already reduced the volume of water flowing 
over by about 7 per cent., or from 222,400 to 205,000 cubic feet 
per second. Though this has caused no appreciable effect on the 
falls, a reduction three times as large is in contemplation. The 
Commissioners consider that the public agitation to restrict the 
further abstraction of the Niagara River water is well founded. 
The reports show that eleven American and six Canadian com- 
panies are at present using the falls for power purposes, and that 
ten more charters have been given to companies granting them 
power to use the falls. 

A NEW electric process for covering paper with a 
metallic surface is given in the Svientific American. It consists in 
placing the bath in a porcelain tank in which are immersed two 
metal plates. One of the plates is formed of the metal which is 
used to cover the paper. A rather weak current is used for the 
bath. A thin layer of metal is deposited on the second plate, as is 
usual in the galvanoplastic process. When the deposit has reached 
a thickness of about z};in., the plate is placed against a sheet of 
paper which is previously coated with the proper kind of glue. 
After drying, the metallic layer adheres to the paper so strongly 
that it remains upon the latter when it is pulled off the metal 
plate. For silver paper, a bath is made of cyanide of silver 210 
parts, cyanide of potassium 13 parts, water 980 parts. For gold 
paper, cyanide of gold 4 parts, cyanide of potassium 9 parts, water 
900° parts. For copper, sulphate of copper 18 parts, : sulphuric 
acid 6 parts, water 40 parts, 


It is built of solid granite ashlar | 


MISCELLANEA. 


Tue Hull Corporation have declined the offer of the 
National Telephone Company to purchase their telephone system. 


So far, it is said, only one firm of French motor car 
manufacturers has signed the special agreement with Messrs, 
Renault Fréres respecting the direct drive patent. 


Tue Gaceta de Madrid of 6th March contains a notice 
inviting tenders, which will be opened on 7th April at the Direc- 
torate General of Public Works, Madrid, for the construction of a 
breakwater at the port of Arrecife, Island of Lanzarote, Canaries, 
at the estimated cost of about £32,000. 


Very important improvements of the North Sea Canal 
from Amsterdam to the North Sea are in progress, and are 
expected to be completed in the course of 1907. When finished, 
the canal will be considerably wider and deeper, and altogether 
better navigable for the largest class of steamers. 


A NEW magazine rifle will be issued to all of the 
infantry and cavalry troops in the United States before the end of 
May. The new bayonets have been manufactured, and the 
Ordnance Department now has on hand a large quantity of the 
new small arm, which will be immediately issued. 


THE well-known Royal Sovereign lightship in the 
Channel, off Beachy Head, is to be replaced by one of the newest 
model. The Trinity steamer Vestal put into Dover recently, and 
reported she was towing this new lightship down Channel, when it 
got damaged in heavy weather, and is now lying at Dungeness 
awaiting inspection as to seaworthiness, 


On Tuesday the Belgian Senate voted by 53 votes 
against 31, and 11 blank votes, the Bill providing for the new 
Antwerp maritime and military works. These works include the 
improvement of navigation on the Scheldt, the extension of the 
docks and quays at Antwerp, and the organisation of a new 
defensive system for that city. 


THE County Council of Renfrew have completed their 
scheme dealing with the sewage of the village of Newton Mearnes. 
The purification treatment is on the septic tank system, the tanks 
and other accessories being situated on the farm of Ryslaad, about 
half-a-mile to the north of the village. The scheme, it is estimated, 
will cost altogether about £2300. 


WE are asked by the Admiralty to correct a report that 
merchant vessels co-operating in the manceuvres will be required 
to steam without lights. This is not the case. The Admiralty 
intention has always been that the war vessels of both sides, as 
well as the merchant vessels, should carry the ordinary navigation 
lights throughout the operations. 


Tue first meeting of the Royal Commission appointed 
on the 5th March to inquire into the canals and inland navigations 
of the United Kingdom was held on the 14th inst. at the West- 
minster Palace Hotel. The Commission has adopted the short 
title of ‘‘ Royal Commtssion on Canals and Waterways.” The 
— of the Commission are at 54, Victoria-street, Westminster, 
S.W. 

At the Admiralty on Tuesday the Chairman and 
several other members of the Parliamentary Committee of the 
Trade Union Congress waited upon Lord Tweedmouth, the First 
Lord of the Admiralty, to confer with him on the subject of naval 
contracts, and to urge that contracts should be given to those firms 
only who recognise trade union terms. The proceedings were of an 
informal character, and were private. 


Tue Crewe Corporation have received a letter from the 
Local Government Board stating that from a preliminary examina- 
tion of the proposals of the Town Council for the extension of the 
borough by the inclusion of parts of Wistaston and Woolstanwood, 
they are satisfied that a case could not be established for the 
inclnsion of those areas within the borough. Likewise with regard 
to the proposal to include parts of Crewe Green and Shavington, 
the Board see no reason at present to grant a public inquiry. 


It is stated that a great Irish International Exhibition 
will be held in Dublin during the summer of next year. In 
addition to exhibits representative of the industries, arts, and 
sciences of Ireland, sections will be devoted to exhibits from 
Europe, America, India, and the Colonies. The buildings will be 
of great extent and beauty, and a site has been obtained in the 
best residential quarter of the city. The grounds will occupy 
52 acres. A guarantee fund has been formed, which already 
exceeds £150,000. 


In reply to a question asked in the House of Lords by 
Lord Montagu of Beaulieu, when the report of the Motor Car 
Commission is to be published, Earl Carrington said it was impos- 
sible for the Government to make any announcement. He assured 
Lord Montagu that there would be no delay and no undue haste. 
If the Commission were unable to report in time to permit’ of 
legislation this session, the Act would be continued for twelve 
months, and before the expiry of that period they hoped to intro- 
duce fresh legislation which would be acceptable to both noble 
lords. 


Tue Houston liner Fearless, which was seriously 
injured by a collision occurring in the Mersey in February, and 
was afterwards beached on the Birkenhend shore, has been the 
| subject of successful salvage operations during the past three 
| weeks. The cargo, which consisted largely of reaping and spinning 
machinery, has been removed, and the vessel has heen cut in two. 
| The front portion was then patched up and pumped out, and on 

March 8th it was successfully floated off and towed to Tranmere 
| Bay for repairs. The after portion of the wreck is to be dealt with 
ina similar manner. The officers and men of the Liverpool Salvage 
Association, under Captain Young, have carried out the salvage 
work in connection with this vessel. 


Tue Clydebank Town Council have approved the Bill 
| for acquiring a new water area in the Kilpatrick Hills. There will 
| be a reservoir on Finland Burn to contain 400,000,000 gallons, 
with a catchment area of 1315 acres, and a reservoir on Burn- 
crooks to contain 360,000,000 gallons, with a catchment area of 
1070 acres. There would be about 15 miles of 2lin. pipe to carry 
the water round Stockiemuir-road to the present filters, with a 
delivering capacity of nearly five million gallons per day, the 
capacity of the two reservoirs being sufficient to yield three 
million gallons per day for domestic and trade purposes, and 
1,500,000. gallons per day for compensation—a total of 4,500,000. 
The cost of the reservoirs, pipes, &c., is estimiated at £75,000, 
exclusive of land. The total yield of the ‘present works is 
2,695,000 gallons per day. ; 

An international motor omnibus competition and 
| motor boat race are to be held at Milan and. on Lake Maggiore 
| respectively during the time of the Milan Exhibition. The object 
| of the motor omnibus competition is to test punctual service and 

practical utility of omnibuses capable of holding twelve passengers 
besides driver and conductor. A prize of 10,000 lire (£400) is 
| offered. Applications for entries are to be ,made before March 
| 3lst. The motor boat race will be limited to boats not exceeding 
| a maximum length of 12 m. between perpendiculars, and driven 
| by any kind of motor, and of any —— Boats 46 English feet 
| long will be ae for 12m. Three prizes are offered, viz.:— 
(1) 5000 lire (£200) and a = offered by the King of Italy ; (2) a 
| work of art offered by H.R.H. the Duke of Genoa ; (3) a nautical 
| instrument. offered by the Minister of Marine. Applications will 
| be received up to August 3lst. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—F. A. Brocxuaus, 7, Kumpfgasse, Vienna. 
CHINA.—KELLY AND Wa sn, Liuirep, Shanghai and Hong Kong. 
FRANC ‘—.—BoyYvEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co,, 18, Unter den Linden, Berlin. 

F, A. Brocknaus, Leipzic ; A. TweItmEYER, Leipzic. 
INDIA.—A. J. CoMBRIDGE AND Co, Railway Bookstalls, Bombay. 
[TALY.—LOESCHER AND Co., 807, Corso, Rome ; Bocca FRERES, Turin. 
JAPAN.—KELLY AND Wa su, Limirep, Yokohama, 

Z. P. MARUYA AND Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. RicKER, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—W. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 

Gorpon AND Gortcn, Long-street, Capetown, 

R. A. THOMPSON AND Co., 83, Loop-street, Capetown. 

J. C. Juta anv Co,, Capetown, Port Elizabeth, Johannesburg, 

Bast London, Grahamstown, King Willi t Stellenbosch 

Hanvew Houses, Liuirep, Kimberley. 

ApaMs AND Co., Durbun and Maritzburg. 
AUSTRALIA.—GorRDON AND Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THomMpson anp Co., 180, Pitt-street, Sydaey ; Melbourne 

Adelaide and Brisbane. 

TURNER AND HenpERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MOoNTREAL News Co., 386 and 388, St. James-street, Muntreu!, 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 

85, Duane-street, New York; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KE ty anv Watsu, Limitep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 


, Tokyo. 
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TO CORRESPONDENTS. 





427 In order to avoid trouble and confusion we find it necessary to injorm 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

427 All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

We cannot undertake to return drawings or manuscripts; we must 
therefore, request correspondents to keep copies. 


REPLIES. 


H. R. (Ipswich).—We cannot go into details in this column. 
good book on algebra. 

R. B. (Greenock).—Apply to the Secretary of the Royal Scottish Society 
of Arts, 117, George-street, Edinburgh. 

Wives.—(1) The initials stand for Mr. Pettigrew's name, as you may see 
hy referring to the fly leaf of the volume. (2) Yes, in a book called 
‘Animal Locomotion.” (3) Profersor Marey. Both booksare published 
in the International Science Series. (4) Yes, Langleys and Hargreaves. 


See any 


INQUIRIES. 
BOX KEYS, 

Sir,—Can any of your readers tell me who are the makers of a short 
box key to be used with an ordinary spayner made under Jennen’s 
patent? M. A 

March 20th. 
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| their Present Application and Future Possibilities, with Special Refer- 





With this week's number is issued, as a Supplement, a Two-page | 


subscribers are requested to notify 
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Large Locomotive Boilers. 


THE discussion on Mr. Churchward’s paper at the 


| Institution of Mechanical Engineers was not as 
*," If any subscriber abroad should receive THE ENGINEER in an | 
| of time, certainly not to the subject or its treatment. 
| Nothing more interesting has been brought before 


| this country. 
| nearly, if not quite, to double the dimensions of the 


good as the paper. The defect was due to the want 


the Institute of Mechanical Engineers for a long 
period. The big boiler has not come gradually into 
Quite a few years have sufficed very 


| boilers of our express locomotives ; and it is interest- 
|ing to note that the augmentation of weight and 





| cussion from two points of view. 


:. 806 | Street,” have to be hauled. 
-: $7 | the capacity of the boiler for making steam must 


Wy | 





speed of trains has had comparatively small effect 


on the diameter of cylinders orthe length of stroke. 
The stride from 18in. by 26in. to 19in. by 28in., is 
nothing like that from 1100 square feet to 1800 
and 2000 square feet of boiler. The average 
cylinder pressure has been increased and so has the 
number of cylinders full used per minute. But 
modern, as compared with older practice, has 
made it more than ever clear that the power of the 
locomotive lies in its boiler, and that on the boiler, 
and not any juggling with cylinder capacity, valve 
lap, or driving wheel diameter, depends the 
ultimate fitness of the machine as a whole to meet 
the demands of modern traffic. 

The large boiler was dealt with during the dis- 
First, that of the 
engine driver; and secondly, that of the works 
manager. No matter what happens, trains re- 
sembling to use a driver’s words, “the side of a 
If time is to be kept, 


be great. There are two ways, however, in which 
the question of steam supply may be approached. 
Economy in the use of steam may serve the same 


.. 809 | purpose as profusion in its supply. If, for example, 


other things being equal, a compound engine does 


| the same hauling work as a simple engine with 








25 per cent. less steam, then a boiler with 1500 
square feet of surface will answer as well as ore 
with 2000 square feet. Some discussion turned on 
this point, but nothing of importance was elicited. 
It is indisputable, however, that whether simple or 
compound engines are used, boilers very nearly 
as big as the loading gauge will allow have come to 
stay. These big boilers, although quite right on 
the road, by no means find favour with those who 
have to deal with them in the shops; and the most 
important problem that the chief mechanical engi- 
neer of any railway has now to settle is the wear 
and tear of the large boiler, and the methods to be 
adopted in keeping down shop expenses. 

The facts were put in a very concise form by 
Mr. Churchward. After a reference to the De 
Glehn compound locomotive as one showing high 
economy and efficiency, he said :—‘ By employing 
225 lb. per square inch in the simple engine, and 
making the necessary improvements in the steam 
distribution, enabling higher cut-offs to be used, 
corresponding improvements in efficiency and 
economy of fuel have been obtained. Great 
increase in the draw-bar pulls at high speed has 
also resulted. Of course, the price for these im- 
provements has to be paid in the matter of fire-box 
repairs and renewals, but it is probably better to 
submit to this expense than to employ the very 
much heavier and more costly machines which 
would be necessary to give the same hauling power 
at speed.” It is not easy to see how on British 
roads much bigger locomotives could be run than 
many of those now in use. While, however, Mr. 
Churchward finds high pressures desirable, it came 
out in the course of the discussion that Mr. Whale, 
on the London and North-Western, has reduced 
pressures to 175 lb., and, while handling his traffic 
with satisfaction to himself and the public, has 
brought down the cost of repairs materially. The 
question of repairs is, however, at once complex 
and subtle to an extreme degree. Tube leakage 
and the failure of screwed fire-box stays are the 
principal troubles. The stays are spoiled rather 
than broken by the loss of the riveted heads in the 
fire-box, on which their efficiency largely depends. 
The precise method of this loss is not very clearly 
settled. According to some authorities the rivet 
heads are abraded off by the movement of the coal 
on the grate; according to others they are “‘ burned” 
off, the stay being raised to a very high tempera- 
ture. Mr. Churchward holds that alk fire-box 
troubles of every kind are in the main due to bad 
water, or a bad method of putting the water into 
the boiler; and on this question of the quality of 
the water a good deal was said on Friday night. It 
has, of course, long been known that “ hard” water 
is bad for any boiler; but recently the fact has been 
male abundantly clear that water which will 
answer fairly well with pressures of 160 lb. will not 
do at all with pressures of 220lb. No doubt the 
temperature has something to do with the matter. 
That of steam of 160 1b. is 371 deg. Fah., while that 
of 220 lb. steam is 395deg.Fah. The difference 
suffices, it appears, to make the deposit harder and 
more profuse. But whatever the reason—and 
about the reason opinions differ—the fact remains 
that with softened water the stayheads are not 
burned or corroded off, and tube-end leakage is 
reduced to a comparatively small amount. The 
result of its experience is that the Great Western 
Railway Company is spending much money on the 
construction of water-softening plant at various 
large traffic centres, and it appears there is no room 
to doubt that the investment will prove to be 
exceedingly remunerative. 

Much was said as to what goes on inside a 
locomotive boiler; but until a model is made on a 
fairly large scale in glass, all theories of circula- 
tion must continue to be more or less guesswork. 
The most that can be attained in the shape of 
useful information is the knowledge that the way in 
which the feed-water is put into a boiler requires 
very careful study, and that nothing is more certain 
than that a mistake may be made which will 
have serious results. Half the trouble and ex- 
pense incurred in the maintenance of locomotives 
would be avoided if the water was raised to a high 
temperature before it was put in. It is for this 
reason that Mr. Halpin’s experiment made on the 
Lancashire and Yorkshire Railway is so interesting. 
Mr. Churchward, in commenting on it in his reply 
at the close of the discussion, seemed to have missed 
the point of Mr. Halpin’s remarks; the storage of 
a large quantity of heated water ready for use in 
ascending inclines being quite a different thing 
from the use of hot feed. We are glad to know 
that Mr. Churchward proposes to try the plan of 
putting the feed into the steam space. In the loco- 
motive boiler it-is by no means easy to find a good 

lace for its entrance. If at the side of the barrel 
orward—a common position—there is always risk 
of mischief incurred by the impingement of eold 
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water on the tubes, the same may be said | 
of other places. But to the sending in of 
feed water into the steam space in the form 
of spray, or, at all events, finely divided, no 
sound objection can be raised. The feed will be 
instantaneously brought up to the temperature of the 
hottest water in the boiler. Lime salts, if present 
in the water, will be diffused instead of being con- 
centrated in some place near the delivery point, and 
all stresses due to difference of temperature will be 
removed. The only imaginable difficulty that could 
occur is the carrying over of deposit with the steam 
through the cylinders. It is not certain that it 


would do any harm. Short of introducing the feed- | 


water into the steam space, the next best plan 
would be to deliver it in a horizontal fan-shaped 


moreover, from the brief description of the testing 
machine now being made, that the specimens will 
be carried on knife edges, will be notched, and will 
be subjected to repeated blows in the centre. These 
are the ordinary conditions of impact testing, and 
we think our readers will agree that they resemble in 
no measure the natural conditions that are met with 
in ordinary engineering practice. It would, indeed, 
be difficult to name a dozen mechanical devices in 
which a bar of metal supported at the ends is 
subjected to repeated blows at its centre, to say 
nothing of the notch. Cases of augmenting and 
diminishing pressures could, of course, be found 
easily, but not of sudden shock. It seems to us 
| that the impact test must be candidly accepted for 
what it is—a purely artificial test. It is vain to 





jet as close as possible to the surface of the water 
in the boiler. We have heard it suggested that an 


injector will not deliver properly into a steam space. | 
That is a mistake; an injector will feed as well | 


above as below the water line in a boiler if the 
delivery is kept well away from the steam inlet. 
It has been argued that with high pressures the 


pretend that it resembles natural conditions. 
Indeed, natural conditions are not required if we 
/can obtain in an easier and rapid manner the 
|same results. It has been found that brittle 
steel fails always to give good results under 
| shock tests. That is all that is required ; the tough 
| steels are shown to be tough, and the brittle steels 


steam bubbles are very small, and that consequently | brittle, without any idle attempt to reproduce any- 
water spaces may be made narrower and narrower | thivug approaching the actual conditions of working. 
as the pressure augments. The argument is, how- | But if the test is and must be artificial, then the 
ever, unsound, and it may be taken as proved that | form that gives the best, most trustworthy, most 
a 4in. water space is in all respects better than one comparable results is the one to adopt. This form, 
of 3in. It is not easy to see why the narrow space | there are good reasons for thinking, is the single 
should find favour, as the increase in grate area is | blow method; the multiple blow tests being open 
not worth having, amounting, as it does, toabout 5 per | to a number of objections, which are ably described 


cent. only when compared with the better steaming 
power of the boiler, augmented safety, and a great 
reduction in the cost of repairs. 


The National Physical Laboratory. 


On another page we give several lengthy abstracts 
from the report of the National Physical Laboratory, 
which was presented at the meeting of the Board 
last week. There are, however, one or two 
sections of it that merit further consideration, 
because the matters with which they deal are either 
of especial interest to the engineer, or to the public 
at large. 
analytical work of the Laboratory, about which a 
good deal of soreness has been caused, may be men- 
tioned. We shall deal with it before concluding. 

It will be fresh in the memory of all those who 
take more than a passing interest in the testing of 
materials, that at a recent meeting of the Institu- 
tion of Mechanical Engineers Captain Riall Sankey 
said the time had arrived when it was desirable that 
an attempt should be made to standardise impact 
tests, and in the columns of THE ENGINEER, on 
January 26th, he pressed the question still further 
by showing in tabular form how anomalous 
and how difficult to construe are the results 
obtained by this method when contrasted with the 
recognised tension and bending tests. That certain 
metals or metallic alloys present very curious 
results under shock is now well recognised, and 
there can be no question that the time has come 


Under the second heading the routine | 


by Captain Sankey in the article to which reference 
| has already been made. 
| claims for naturalness are laid aside, and deductions 
| from the special to general conditions are not made, 
the many blow method which the Laboratory is 
|about to pursue cannot fail to give interesting 
|results, and, perhaps, either establish the system 
| as sound, or dismiss it altogether as untrustworthy. 
|In any case we congratulate the Committee on 
deciding to take up the investigation, because it 
must ultimately lead to the standardisation of a 
valuable system of testing. 

Before concluding, we must, as promised, refer 
|to the question of routine testing, which, during 
the last few months, has brought the Laboratory 
into some trouble. We are not going to open old 
sores by reviewing the causes that led to influential 
representations being made to the Board. An 
unwise schedule was issued, and we will accept the 
statement of the Laboratory that its intention was 
misunderstood. The report says: ‘‘ An impression 
prevails in some quarters that the Committee are 
prepared to undertake ordinary routine chemical 
analyses, and so compete with the work of pro- 
fessional chemists. This impression is a mistaken 
one. Except forGovernment work, and in some few 
| special cases which come individually before the 
| Committee, chemical analyses are only undertaken 
| when they are required to elucidata some physical 
or mechanical question under investigation. 


| The Committee have no wish to interfere with 





On the other hand, if all | 


when their investigation should be taken up by|the work of professional chemists, and do not 
some influential and independent body for the general | believe that in their conduct of the Laboratory such 
service of the public. Obviously this is precisely | interference has taken place.” We understand that, 
one of those things which fall very properly within | as a matter of fact, advantage has never been taken 
the scope of the National Physical Laboratory, and | of the offer which the sinning schedule seemed ‘to 
general satisfaction will be felt at the decision of | contain, and it is evident from this clear statement 
the Committee to undertake the work. There will, | of the Committee that it will not be renewed. 
however, be some difference of opinion as to the | Bygones may, therefore, be bygones, and we may 


desirability of the method it is proposed to employ. 
“While recognising,” says the report, “the im- 
portance of tests to destruction by a single blow, 
both in rapidity and for giving comparative results, 
there appear to be strong reasons that new work on 
the subject should take the form of tests by re- 
peated impacts.” It is not easy to agree with this 
opinion, and whilst the principal reason adduced in 
its favour has no doubt much plausibility, it would, 
we submit, have been wiser to adopt a system which 
it is admitted gives better comparative results. The 
main reason referred to is “ that in everyday practice 
accidents are often the effect of a large number of 
comparatively small blows repeatedly applied and 
not of one definite shock.” We fully admit the 
truth of this statement, but if the attempt is to be 
to reproduce actual conditions the artificial 
arrangements which obtain in all testing machines 
of existing designs must be removed. The repeated 
shocks under which metals fail are rarely of such a 


all heartily wish the Laboratory success, and con- 
gratulate it on the accession it has received to its 
funds, which, it is trusted, will relieve it for many 
| years from the lack of means that, it is believed, 
| were partly at the root of the ill-advised step from 


Periase a 
| which it has now recovered. 


| 


The French Naval Programme. 


| THe French Chamber of Deputies has sanctioned 
‘the construction of six battleships of a new type, 
| forming the first part of a programme which is to 
| be terminated in 1919. When the programme of 
1900 was adopted it was believed that France had 
abandoned the errors of the past, and had started 
upon an era of systematic construction which would 
result in the building up of a homogeneous fleet, 
whereby our neighbours would maintain their 
position as the second naval Power of the world. 
All these expectations were doomed to failure, 
mainly, it is urged, through the policy of M. Camille 





magnitude as appreciably to bend the bar under a/| Pelletan, who took upon himself the responsibility 
single shock ; generally they do not bend it at all, | of repeatedly changing the designs of vessels after 
but cause its disintegration and changes in its| they had been finally approved, with the idea of 
constitution by the repetition an enormous number | profiting by the latest developments in naval con- 
of times of a stress of very small magnitude. The/ struction. During M. Pelletan’s term of office 
shocks that a railway axle, the steering rods of| contracts were given out and withdrawn, and his 
a motor car, and so on, receive, are cases in point. | vacillating policy completely demoralised the naval 
But there is no impact test, certainly, amongst | administration. His “reforms” had the effect of 
those ordinarily in use which has any fair resem- | creating a state of anarchy in the arsenals, and the 
hlance to this sort of effect, and, in fact, it is diffi- | net result has been to delay the execution of the 
cult to conceive of an arrangement which could | programme by at least two years, while the fighting 
reproduce the natural conditions. It is clear, | value of the ships has been diminished by_the fact 








eas 

that, in a general way, every vessel represents : 
type of its own. Instead of France maintainip 
her position as a naval Power she is in danger G 
being superseded by Germany, which, thirteen 
years hence, will have a larger number of ships of 
greater power and newer construction, and present. 
ing much more homogeneity. The situation ig g 
alarming that the Chamber of Deputies hag 
affirmed the necessity of making a “ considerablg 
sacrifice” to place the navy on the plane which jt 
ought to occupy. After the unsatisfactory experi. 
ence of civilian control under M. Camille ] elletan 
the country is beginning to see that it cannot 
do better than leave all questions affecting 
the navy in the hands of those who are 
competent to deal with them. A Minister is now 
in office who merely serves as the mouthpiece of 
the Conseil Supérieur de la Marine. Whey 
M. Camille Pelletan took the navy under his contro] 
he rarely consulted this body, which, for the time 
being, found its occupation gone, and he was able 
to give full play to his own idiosyncrasies. The 
popularity of the present Minister, M. Thomson, is 
due to the fact that, so far as naval constructions 
are concerned, he exercises no initiative of his own, 
but closely follows the recommendations of the 
Conseil Supérieur de la Marine, which body jg 
equivalent to our own Admiralty, though not 
endowed with the same absolute authority. Seein 
that the 1900 programme has practically dis. 
appeared, M. Thomson has introduced one that js 
new, which is to be put in hand immediately, 
After eliminating old vessels which will have lost 
their fighting value, it will be necessary, in order 
to bring the navy up to its full. strength by 
1919, to construct eleven battleships, two first-class 
armoured cruisers, six second-class armoured 
cruisers, six scouts, sixty-six destroyers, ninety 
submersibles and submarines and _ fifty torpedo 
boats. Even with this strength M. Lockroy is of 
the opinion that France will find herself surpassed 
by Germany, and in a general way it may be taken 
for granted that the new programme will be given 
an elastic character, so that the number of vessels 
sanctioned each year will enable the navy to keep 
pace with the development of the German marine. 
The preliminaries for the construction of six battle. 
ships have already been undertaken, and the 
Chamber has sanctioned the building of ten 
destroyers and twenty submersibles. This is the 
beginning of a programme which will be developed 
systematically according to the needs of the navy 
for the next few years. 

If such a programme is to be carried out success- 
fully the Government must start by selecting a type 
of vessel the best suited for fulfilling the special 
conditions of French naval defence. Rarely has 
this matter received so much attention from the 
Conseil Supérieur de la Marine, which has naturally 
endeavoured, in determining the new type of vessel, 
to profit as largely as possible from the lessons of 
the Russo-Japanese naval battles. The Conseil has 
always advocated the construction of powerful 
battleships, which was one of the reasons why its 
hands were tied by previous Ministers, with the 
exception of M. de Lanessan, who were all followers 
of the “‘new school,’”’ and endeavoured to convert 
the navy into a fleet of swift armoured cruisers that 
would serve as commerce destroyers. After the 
experience of the naval battles in the Far East, the 
“new school” of critics has wisely retired into 
obscurity, and M. Thomson has hastened to make 
up lost ground by putting in hand the six 
battleships that had already been proposed by 
M. de Lanessan. This is a class of vessel in which 
the French navy is particularly deficient. Opinion, 
however, is still divided as to whether the type of 
battleship to be contructed is the best that could be 
selected. Many of those who pose as_ naval 
authorities in the Chamber of Deputies are in 
favour of a vessel which would combine the quali- 
ties of the battleship and the cruiser. Their views 
are reflected in the admirable report of M. Charles 
Bos, who has drawn up one of the most interesting 
and exhaustive documents on naval affairs that 
have yet been presented to the Chamber. After 
giving a clear and critical exposition of the naval 
battles during the Russo-Japanese war, M. Bos. 
concludes that the most suitable type of vessel is 
one having the following characteristics :—With a 
displacement of 18,000 tons the cruiser-battleship 
should have a double hull, and should not be 
equipped with ram and torpedo tubes, since, in 
view of the long ranges at which battles are fought, 
she would have no chance of using them. She 
should have an armoured belt of 220 mm., and 
above it the armour should be 200 mm. in thickness, 
while, as a protection against torpedoes, there 
should be vertical armour 40 mm. thick. M. Bos 
does not believe in torpedo nets owing to the loss 
of time in letting them down. He recommends 
the shortening of the funnels, which should be pro- 
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tected against the splinters of shells, and the sup- | 
pression of fighting masts. The armament is to | 
be composed of sixteen guns of 274-4 mm.—l1lin. | 
_in eight turrets, employing one size of shell, as | 
well as twenty-four quick-firing guns. M. Bos | 
strongly discountenances the use of three engines | 
and three propellers, and in his typical cruiser- | 
battleship would only have two propellers. He 
also recommends that a different form should be 
riven to the after body of the ship, which, he says, 
is adversely criticised by many naval architects. 
Although this type of vessel has often been 
yroposed, the fact of Italy and other countries 
failing to follow up similar experiments has, apart 
from other considerations, induced the Government 
to give a preference to the best combination of 
heavy armour and heavy artillery, and in the six 
battleships to be constructed the Government has 
returned to the type which was proposed by the 
Conseil Supérieur de la Marine for the 1900 pro- 
gramme when its recommendations were over- 
ruled by a Chamber which had been carried away | 
by the optimism of the “new school”’ of critics. 
The new battleship will have a displacement of 
18,000 tons. It will have a belt 250mm. in thick- 
ness, and above the belt the armour will be 220 mm. 
thick. The turrets will be armoured with 260 mm. 
plate. ‘The armament will be composed of four 
guns of 305 mm.—about 12in. calibre—and twelve of 
240 mm.—about 9in.—as well as a number of quick- 
firing guns for resisting torpedo attacks. It will 
also have two torpedo tubes. 

Although this type represents a considerable 
advance in French naval construction, it cannot be 
said that it satisfactorily sustains comparison with 
the Dreadnought, despite the optimistic assertions 
of the Minister that it is in reality more formidable 
than the British battleship. The argument of the 
Minister is that as the 240 mm. guns can be fired 
more rapidiy than the 305 mm., the weight of metal 
discharged in a given time is more considerable, 
and that, therefore, the fire is more deadly in its | 
effects. By this reasoning a battleship would be still 
more formidable if it were crowded with quick-firing 
guns. It is all a question of fighting range. M. 
Lockroy even advocates the replacing of the four 
305 mm. guns by eight of 240 mm., which he thinks | 
would enable the new battleship to hold its own 
against the Dreadnought. The most serious feature | 
about the new battleships is their low speed. They | 
are designed to steam at 19 knots. Admiral | 
Bienaimé, who has always been the champion of | 
powerful battleships, and has never ceased to urge | 
the importance of speed, reproached the Govern- | 
ment with having refused to give the steam turbine | 
a fair trial. It has been tried on a small scale, and | 
abandoned on account of the high consumption | 
of fuel, but the results obtained in England | 
showing an economy in fuel consumption at high | 
speeds prove that the Government has made | 
a serious mistake in rejecting this system. | 
Admiral Bienaimé suggested that it would have | 
given two more knots to the battleships, to- | 
gether with the other advantages incidental to | 
turbine engines. During the present year these | 
six battleships witl be the only big vessels put under | 
construction. The navy is so strong in cruisers that | 
it will not be necessary to make any addition to| 
their number yet awhile. In submersible boats | 
there is a tendency to increase the tonnage, and it | 
is proposed to build large and roomy vessels with a | 
range of action of 1500 to 2000 miles for service in | 
Indo-China. 

The recent debate in the Chamber of Deputies | 
showed that the country is fully determined to| 
support the Government in its new shipbuilding 
policy, even to the extent of withdrawing its 
sympathy from the arsenal hands, who, since they 
obtained the eight hours’ day and other advantages 
from M. Pelletan, have been displaying an over- 
bearing attitude towards the arsenal authorities. 
The Government has decided to adopt firm | 
measures to ensure discipline, since it is clear that | 
if the men are to be allowed to have matters all 
their own way,-and cease work on the slightest 
pretext, there will never be any certainty of a ship- 
building programme being carried out at all. 


Motor Coaches on Railways. 


It is satisfactory to learn that the employment | 
of motor coaches is gradually being extended by 
some of the railway companies on those parts of 
their systems where a service of the kind may be | 
expected to meet the requirements of the travelling | 
public, as well as the needs of the railways. Al- | 
though the competition of é@lectric tramways may 
have in certain cases stimulated the adoption of 
self-propelled coaches and trailers, there is no doubt | 
that the principal reasons for their introduction are | 
to be found in the necessity for effecting economy | 
by the reduction in the large amount of dead load | 
carried in the past, and in the desire to afford 


| which is of equal importance. 


| company 


improved facilities to passengers. In fact, if prac- 
tical coaches had been available years ago it is 
probable that they would have been placed in 
service for working traffic on local and other lines, 
where the traffic is only of moderate dimensions, 
and the comparatively long and nearly empty trains 
would have been withdrawn for the time being. As 


it is, the experience gained with _ insufficiently 
occupied trains of local character has proved expen- 


sive, and they are now to some extent being 
replaced by coaches and trailers, which afford a 


'more rapid service, and are more easily adaptable 


to the requirements of the public. The coaches, 
however, can only be regarded as a temporary 
measure, having as its object the development of 
traffic, as they will, in all probability, be diverted to 
other local lines as soon as they have answered 
their purpose on the sections upon which they are 
worked at the present time. This aim will be 
accomplished when the traffic has begun to outgrow 
their capacity, and when this stage has been reached 
it is reasonable to assume that the ordinary trains 
will be restored to their former position. 

The considerations set forth render it a matter of 
interest to examine what some of the railways are 
doing, or have done, in recent months. An investi- 
gation based upon the experience revealed by the 


|companies themselves shows that they are, on the 


whole, decidedly in favour of motor coaches, either 
with or without trailers. The Great Western 
Railway, for instance, carried over 3,250,000 
passengers in such vehicles in the second half of 
1905. This fact demonstrates the popularity of the 
service to the public, and many applications have 
been received for its extension to other parts of the 
system, whilst at the same time the working results 
have been satisfactory to the company, a matter 
In the case of the 
London, Brighton and South Coast Railway, the 
situation of affairs is also favourable. The 
has established services between St. 
Leonards and Eastbourne and between Brighton 
and Worthing, and in the present half-year motor 
coaches have also been introduced on the Kemp 


/Town line, whence, with one exception per day, 


all the ordinary steam trains have been withdrawn. 
It is, moreover, intended to extend the use of motor 


| coaches wherever the method will prove economical 


and meet the requirements of the district. The 
third company to be mentionedis the Great Northern 
which made an addition to the stock of motor 
coaches in the second half of last year. So far the 
company’s experience in this direction has not been 
very extensive, and there is therefore not much 
disposition in official quarters to express a definite 
opinion on the subject. At the same time, the 
general manager in the traffic department is under- 
stood to have stated that the vehicles seem to be 
answering their purpose in the district in Lincoln- 
shire in which they are working. Among other 
railways which have made experiments may be 
mentioned the North Staffordshire Railway Com- 
pany, which expresses the hope of developing this 
method on branch and other lines; the Furness 
Railway Company, which has found that the 
working cost of a motor coach and trailer is con- 
siderably less than that of operating an ordinary 
branch line train; and the Taff Vale Railway Com- 
pany, which, in addition to extending the motor 
coach service in the latter half of 1905, has three 
other vehicles on order. On the other hand, the 
Cambrian Railway Company, although running 
certain trains carrying but few passengers, is not 
prepared to introduce motor coaches, owing to the 
severe gradients which exist on the line. 

The summary given of the recent experience of 
some of the railways shows that they are satisfied 
with the results which have so far attended the 
working of motor coaches and trailers. Certain 
other railway companies which have not been 


| specifically mentioned are making similar experi- 


ments, although they have not considered it neces- 
sary to refer to them in the last half-yearly reports, 
or at the meetings of the shareholders. If, how- 
ever, the service of these particular companies had 


| proved to be unsatisfactory there is no doubt that 
j information on the point would have been forth- 


coming; but, as this is not the case, it is reasonable 
to conclude that the results have been as favour- 
able as in the case of the other companies who have 
already recorded their satisfaction either with steam 
or petrol cars. It is well to point out in this con- 
nection that in addition to allowing of the institu- 
tion of a more frequent and, possibly, more rapid 
service for passengers, motor coaches may be 
stopped at suitable spots between stations to take 
up or set down passengers. Apparently the con- 
sent of the Board of Trade is required for this 
purpose, nominally, of course, as the Great 
Northern Railway Company has obtained per- 
mission from it to establish such stopping 
places, which should be of considerable convenience 





to the public. No doubt similar facilities are avail- 
able on other railways; but, after all, rail motor 
coaches may merely be regarded as traffic developers, 
which, having achieved their object in one district, 
will be transferred to perform a similar service in 
another, and the companies are, consequently, acting 
prudently in devoting attention to light and local 
traffic as well as to long distance and heavy traffic 
on their respective systems. 


Free Industrial Alcohol in America. 


THE campaign which has for its object the 
removal of the duty from industrial alcohol is 
being energetically carried on in America, and in 
spite of the opposition which the various Bills are 
meeting, there are good reasons for believing that 
the issue will be satisfactory. In this country, 
too, in course of time it will, no doubt, be possible 
to overcome the objections—the validity of which 
it is impossible to question—and not only will a 
serious burden be removed from certain manu- 
factures, but we shall be provided with a cheap 
fuel which has many points in its favour. We have 
not, however, the powerful agricultural party in 
this country which in America sees in the extended 
use of alcohol a means of converting great 
quantities of waste vegetables, trees, fruit, and 
grain, into a valuable product. We may, however, 
bear in mind that whilst not a drop of petroleum 
is raised in England, and we are, therefore, 
dependent on foreign lands for our supply of a 
material which has become absolutely essential 
to modern life in a hundred ways, alcohol can be 
produced wherever vegetation of any kind can be 
grown. That is a point worth remembering. One 
of the objections to the introduction of duty free 
grain alcohol in America has, we believe, no 
counterpart in the United Kingdom. At first sight 
it seems a far cry from cast iron to alcohol, and it is 
not evident why ironmasters should be amongst the 
Bills’ strongest opponents. It is, however, the makers 
of charcoal iron who object, and the reason is that 
they manufacture wood alcohol as a by-product in 
the reduction of wood to charcoal. For this aleohol 
there is at present a good demand, which would be 
reduced or endangered if great quantities of free 
grain spirit were made. These arguments will, no 
doubt, be considered when the Bills come before the 
House, but in view of the comparatively small 
amount of charcoal iron made, they are not likely to 
carry much weight. If, as seems not improbable, 
the advocates of free industrial alcohol win their 
case in America, a new lever will be put in the 
hands of those who are working towards the same 
ends in this country, which they will not hesitate to 
employ. 











LITERATURE. 
British Imperialism and Commercial Supremacy. By M. 
Victor BERARD, Secretary of the Revue de Paris. Trans- 


lated by H. W. Foskett, M.A. Oxon. 

and Co. 1906. 

Ir Mr. Foskett understood English trade as well as he 
understands the English language, he would never have 
translated M. Bérard’s book. Flagellation of all kinds 
has fallen into disrepute, and no kind more than the 
whipping that is given on the principle that if you don’t 
deserve it now, you soon will, and in any case it can do 
no harm. A few years ago there was a mania for trounc- 
ing the British manufacturer. In season and out of 
season his friends proclaimed his faults, and extolled 
the merits of his rivals. The mania is passing. 
We are getting rid of a bad habit, not only because 
continual public self-abasement is ridiculous and un- 
dignified, but because we are finding—a thing we never 
intended—that we are being taken at our word. When 
we indulge in that insidious form of vanity, depreciation 
of ourselves, we are never more pained and annoyed than 
when we are accepted at our own evaluation. It is pre- 
cisely at that value, but at the standard of five or six 
years ago, that M. Bérard takes us. But since we have 
changed all that, and have regained much of that self- 
confidence that was the making of England of old, his 
book bears the air of an anachronism. 

With M. Bérard’s extraordinary ideas of the partition 
of this land of ours we do not propose to deal, nor do we 
propose to review his diorama—we use the word 
advisedly as expressing something startling and dramatic— 
of our political and commercial systems. Their study 
may be commended as an amusement to those who 
possess sufficient knowledge of the facts to appreciate 
the joke. We shall content ourselves with a few words 
on the last two chapters of the volume, entitled “ British 
Empiricism.” And we select them because they touch 
our own profession, and things with which we are all 
intimately acquainted, thus giving us a standard by 
which we may estimate the accuracy of other parts of 
the work which are outside the scope, more or less as 
his inclination takes him, of the engineer in general. We 
purpose to be destructive; we wish to show by a few 
quotations and examinations that M. Bérard is quite 
wrong in this part of his subject, and we shall allow our 
readers to make the deduction that he is equally wrong 
in others. 

The faults of our author are partly his own and partly 
others. When we read:—‘“ For her public monuments 
England still copies the materials and forms of Greek 
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her ancient cottages. 


municipal buildings, Birmingham consists only 
of wooden houses, semi-Gothic in style with 
their gable ends and timbers, with their staircases and 
frequently their walls made only of wood,” we wonder 


Birmingham than Henley-in-Arden. What can be said 
of a critic whose powers of observation are so distorted, 
























a picturesque village or a few pseudo-ancient hostelries ? 
Had he come to London the only houses he would have 
seen would surely have been the Cardinal’s palace in 
Fleet-street or the old buildings in Holborn! What, too, 
are we to say of the extraordinary ignorance of facts 


railways when Germans have laid steel sleepers in 
Angora? We quote again: “Not having constructed 
any herself, England has naturally made no effort to 
improve the quality of iron buildings.” What is the 
Crystal Palace but an iron building, and what are the 
towers of the Tower Bridge? What are we to say of the 
numerous roofs of iron over halls, stations, and works, or of 
their walls built up round steel columns and joists? Noiron 
buildings! Let our author inquire of the makers of 
corrugated iron in the Midlands, or of the score of 
builders who send warehouses and bungalows to every 
part of the globe. Or, again, on what knowledge of 
English ordnance does M. Bérard base the statement that 
“French and German guns and cannons have been con- 
elusively proved superior to the English weapons ” ? 
Has he forgotten the testimony of Japanese admirals, 
and is he unaware of the radical weakness in the 
carriages of the German guns we unwisely bought a few 
years ago? 

Let us not press the matter further. M. Bérard has been 
deceived in many things by our Consuls, and is not to be 
wholly blamed for the impressions he has received. In Eng- 
land we know the value of consular reports. We know that 


preach, to hold us up to ourselves as horrid examples, and 
we know perfectly well that he only means part of what he 
says. Probably Consuls are the same all the world over. 
The American Consul is, if we may jndge from the 
following abstract from an American contemporary :— 

‘* Much has been said about the doubtful value of some of the 
literature published at Washington in the form of consular reports. 
The admonitions to manufacturers, while given with every 
evidence of good intention and of zeal for the extension of the 
foreign trade of the United States, have a well-remembered 
sameness about them. The home manufacturer is advised to 
study the wants of the people of the country to which he would 
sell his goods—a suggestion that might have occurred many times 
to the manufacturer himself. He is also told that representa- 





prices on his foreign customers in the way that he feels free to do 
at home when his labour and material costs go up.” 


When, therefore, we find our Consuls loading us with 


and we know that the leading and really important 
businesses never go near the Consuls at all, but have 
their own private agents at work in all corners of their 
markets; we know that they understand foreign weights 
and measures, and speak with tongues, and that there is 
nothing about the trade that they do not know; but we 
cannot expect M. Bérard to be acquainted with the 
idiosynerasies of our Blue Books—there is less excuse 
for the translator—and we can only regret that he has 
been misled by them. It is unfortunate, too, that he 
should have set out to look for faults, and have gone to 
the very place where, of course, they are to be found 
most glaringly displayed. Consuls are a sort of sieve 
through which the good things pass unnoticed; they are 
there to catch the bad things, and hence, in studying 
them, M. Bérard has been led to a wholly erroneous 
opinion of British trade abroad. But if we are able to 
say little in praise of his facts, much may be said for his 
faney, which is of a high order. Dealing throughout with 
a dry and tedious subject, M. Bérard has succeeded in 
inparting it with so much spirit and life that it is really 
excellent reading. In a sense, and here and there, notes 
about England and English will be found, which show us 
as we appear to others, or at least to the author; that 
may be useful—it is certainly interesting. The trans- 
lator’s work, too, has been done in a way which deserves 
high praise, for whilst maintaining the spirit and style of 
his author, he has rendered his words into English 
it is a pleasure to read. 
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if he has ever been in England at all, or ever nearer 


tions must be lived up to, that he must not expect to advance | 


and Roman temples; for her houses she has retained | 
even to this day the general plan and wooden fronts of | 
Apart from two or three central | 
streets, and with the exception of three or four religious or | 


that he bases his opinion of English architecture on | 


which blames us for the use of wooden sleepers on our 
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30 HORSE-POWER MOTOR OMNIBUS. 


So great has been the demand for motor omnibuses 
recently, and so strenuous the competition between the 
| several carrying companies, that in some cases vehicles have 
been adopted which were under-powered, and only within 
the last few weeks a service of self-propelled omnibuses has 
had to change its route owing to the hilly nature of the 
roads traversed in the North of London. The Wolseley 
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about 900 revolutions per minute. The four cylinders are ay 
cast separately, with head and jacket in one piece, ang 
are mounted on an aluminium crank chamber. The crank 
shaft is of Vickers’ crank-shaft steel carried in three white 
metal bearings, and the latter are so arranged that the 
bottom cover of the crank chamber may be taken off without 
affecting the alignment, while the chamber is provided with 
inspection doors. The induction valves are mechanically 
operated and arranged above the exhaust valves on the same 














Tool and Motor Car Company, Birmingham, has just 
supplied to the London General Omnibus Company, the 
chassis for a powerful vehicle which is plying between the 
Elephant and Castle on the south side of the Thames and 





it is the duty of a Consul to reproach, to complain, to | 


reproaches for this and for that we know how to take it, | 





Albemarle-street, W, Price 12s, 1.05, 





width being 7ft. 2in. 
and its length over all 16ft. 10in. 
of taper channel section, 64in. deep at the strongest portion. 
The springs are semi-elliptic, the back being 5ft. long, placed 
outside the frame, and the front 4ft. long. The chassis fully 
conforms to the requirements of the Metropolitan Police 
regulations for motor omnibuses, and to the Local Govern- 
ment Board regulations for heavy motor vehicles. 


Cricklewood in the northern metropolitan area. his 
thassis is built to be suitable for a double deck thirty-four or 
shirty-six seated public service omnibus, and to carry a load 
“f 34 tons, which includes all body work, It is fitted with a 
‘our-cylinder vertical engine, placed at the rear of the front 





Fig. 1i—SIDE VIEW OF OMNIBUS CHASSIS 





side of the motor in independentgboxes, an arrangement 
which renders the valves very accessible for examination. 
The cam shaft has its cams solid with it, and is driven from 
the crank shaft by an enclosed fibre gear wheel. The push 
rods for the valves are fitted with rollers. The ignition is 
effected on the low-tension magneto system of the rotary 
type, with fixed point of firing. High-tension ignition by 
means of accumulator and induction coil may be fitted in 
addition. In such a case the high-tension contact breaker is 
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Fig. 2—VIEW ON 


axle immediately beneath the driver's footboard, which is 
specially arranged to be easily removable. This leaves the 
engine completely exposed for examination when desired, 
and renders a large portion of the frame available for body 
space, with a minimum overhang. The distance from the 
dash to the rear end of the frame is 14ft. 7in., and from the 
dash to the centre of the back axle 11ft. llin. The distance | 
from the dash to the back of the driving platform is 3ft. Sin. | 
The wheel base is 12ft., and the traok 6ft. 2in., the overall 
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Fig. 3—TRANSVERSE SECTICN THROUGH 


The width of the frame is 3ft. 10in., 
It is of pressed steel, and | 


The petrol engine, Figs. 4 and 6, is vertical, and has four 


cylinders 44in. bore by 5in. stroke, developing a maximum 
of 33 brake horse-power at about 1050 revolutions per minute. 
The normal working conditions'require an engine speed of 





| governor out of action. 







TOP OF CHASSIS 







of the wipe type, with positive earth return, and is driven by 
gearing from the cam shaft. The timing lever for the high-ten- 
sion ignition is fitted on the dashboard. A slow-speed centri- 
fugal governor is provided, operating a balanced throttle in the 
mixture pipe ; and, if desired, a foot pedal is fitted to cut the 
The carburetter is of the compen- 
sated type, fitted with an auxiliary air valve, and petrol is 
fed to it by pressure from a tank at the rear of the chassis. 
An automatic valve in connection with the engine exhaust 
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DIFFERENTIAL GEAR ON BACK AXLE 







maintains the pressure. For obtaining pressure before start- 
ing a hand-pump is provided. The exhaust valves are pro- 
vided with an ingenious arrangement, shown in Fig. 4, for 
reducing the compression when starting. It is effected 
briefly by providing a second and smaller cam than that 
whith normally operates the valves, and has no effect when 
the engine is at work, but on starting an intermediate 
plunger is lowered from the driver’s seat, and this comes in 
ccntact with the smaller cam until the engine is running 
aga'n. The inlet valves are also provided with a means for 
varying their lift from the steering pillar. This is done by 
surmounting the pivot of the tappet levers shown in Fig. 4 
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Fig. 4—~TRANSVERSE SECTION OF ENGINE 


excentrically, sothat by turning the excentric the degree of 
movement of the tappet lever, and hence the valve, is varied. 

From the dashboard oil is forced to all important bear- 
ings by pumps through independent: pipes, and a separate 
sight feed is arranged to each pipe. The connecting-rod 
big ends are lubricated through hollow crank pins, and are 
fitted with catchers to feed the oil. The cooling water is 
circulated by a gear-driven centrifugal pump, and arrange- 
ments are made for completely draining the water circulation 
when required. The fly-wheel is made exceptionally heavy, 
so as to be suitable for starting a heavy load. The clutch is 
leather-faced, of the cone type, and of large diameter. It is 
fitted with springs under the leather to enable it to take 
up the drive gradually. The clutch is mounted on an 
extension of the crank shaft, with self-contained thrust from 
an external‘ spring, and drives the first shaft in the 
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| type, its jaw ends being forged solid with it. 
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each speed, and the various speeds are positively interlocked. 
The reverse is obtained by means of a separate lever, which 
is also interlocked with the speed lever. The differential 
gear-box—Fig. 3—is of cast iron, and is suspended in the 
frame from three points. The bevel gears are of special 
steel, and the differential gear is of the straight-tooth type. 
From the change-speed gear-box the motion is transmitted 
by a universally jointed propeller to the differential gear-box. 
The back axle is mounted on semi-elliptic springs, and the 
road wheels are driven by chains from the sprocket shafts, 
which are carried well back, so as to keep the chains as short 
as possible, the reaction being taken on radius rods. Thus 
the drive is unaffected by any springing of the frame. The 
front axle is of Vickers’ axle steel of ‘‘I’’ section of the drop 
The back axie 
is tubular, and has the wheels mounted on it on plain 





Fig. 6—VIEW OF FOUR-CYLINDER PETROL ENGINE, SHOWING VALVE GEAR 


gear-box through a short universally jointed propeller 
shaft. The clutch is also provided with a clutch pad for 
arresting its motion. This pad is in the form of a ring, 
and is leather-faced. 

The gear-box—Fig. 5—is divided, having one box for the 
change-speed mechanism, and an independent one containing 
the bevels and differential gear. The change-speed gear-box 
is of aluminium, and is mounted on the secondary frame, 
which carries the engine. It is fitted with ball bearings 
throughout. The gears are of the sliding type, and give four 
speeds forward and one reverse, all direct, the normal forward 
speeds being 3, 54, 8, and 12 miles per hour with a 17-tooth 
sprocket, and the engine running at 900 revolutions per 
minute. The changes of speed are operated by one lever 
ma gate of special form, giving a separate motion for 


phosphor bronze bearings. The steering is irreversible 
through a worm and sector, the worm being at the bottom of 
the inclined steering pillar. 

The vehicle is fitted with two independent systems of 
brakes ;—A double-acting hinged metal-to-metal brake of the 


locomotive type, operating on a drum on the after end of the | 
| second countershaft in the change speed gear-box, actuated by | 


the right pedal. This brake is fitted with a renewable cast 
iron block, and its adjustment is so arranged as to be readily 
accessible and ‘self-locking ; internal hinged metal-to-metal 
expending block brakes operating in drums on the rear 
road wheel sprockets, actuated from the side lever. These 
brakes are equalised to both sides.of the car, and are double 
acting. The radiator is of the gilled multitubular type, 
placed in front of the motor... The radiator frame is of 
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Fig. 5—-SECTIONAL PLAN OF GEAR BOX 


| aluminium, and forms the water tank and front support for 
the short bonnet. A draught of air is induced through the 
radiator by a fan driven from the engine. The petrol tank, 
| placed at the rear of the vehicle underneath the frame, has 
a capacity of 20 gallons. An efficient silencer for the exhaust 
is fitted. The silencer.is placed longitudinally, and has its 
outlet pipe carried to the rear of the chassis. The front 
wheels are 32in. diameter, and the rear wheels 40in. diameter. 
The wheels are of artillery pattern with steel hubs, run in 
hard gun-metal bushes. The rear wheels are suitable for 
4in. twin rubber tyres and the front for 44in. single rubber 
tyres. The total weight of the chassis, fitted with 4in. and 
43in. rubber tyres respectively, is approximately 2 tons 18 cwt. 





TURBINE PROPULSION. 


Tue third lecture under the ‘‘ Keith Trust,’’ on the subject 
of ‘‘ The Steam Turbine as applied to Marine Purposes,’’ was 
delivered in the Hall of the Royal Scottish ‘Society of Arts, 
Edinburgh, by Professor J. H. Biles, LL.D., of Glasgow 
University, on the 4th inst. It dealt with the application of 
turbines to screw propellers in existing ships, and the com- 
parison of these with the reciprocating engine type of screw 
propellers. The lecturer described fully the method of 
obtaining the efficiency of propellers of different diameters 
and blade surface, and the method of obtaining the speed of 
revolution necessary to drive such propellers with a given 
horse-power. He showed in a set of propellers of the type 
experimented upon by Mr. Froude in the Admiralty tank at 
Hasler, that the efficiency falls off with decrease of diameter 
and increase of pitch ratio, and that increase of pitch ratio 
reduces the revolutions very rapidly ; that in a 22-knot 
| steamer having three propellers, each requiring a thrust of 

15 tons to drive the vessel, an 8ft. diameter propeller with 
| pitch ratio of 1, 1°5, and 2 would have efficiencies varying 
; not more than about 2 per cent., and revolutions ranging 
| from 360 in the low pitch ratios to 220 in the higher, while 
| the same type of propeller 7ft. diameter would have variations 
| in efficiencies of 5 per cent., the revolutions for the correspond- 
| ing pitch ratios being 450, 340, and 290. This type of pro- 

peller was one with constant ratio of blade surface to disc 
| area; but more recent experiments than Mr. Froude had 
| published, which have been made in the experimental tank at 
| Washington, had enabled naval architects to determine 
| the effect of large changes in blade area. These experiments 
| were made upon models 16in. in diameter, so that they were 
| not toys, but were one-fourth of the full size of propellers such 
|as those fitted in the Londonderry, the Queen, and the 
Amethyst. 

The field of inquiry into variations in diameter, pitch, 
revolutions, and blade areas seemed now fairly complete. The 
wide range of this experimental work enabled investigators 
to conclude that, within working limits, propeller forces vary 
as the square of the speed of advance—that is, the speed of 
the ship; so that experimental results at only one speed 
were necessary to enable those at other speeds to be deter- 
mined. The results of these experiments could therefore be 
standardised and the general tendency of the various changes 
| seen. One important element in a propeller was its capa- 
| bility of absorbing and giving off efficiently the power of the 
| motor which drives it. The experiments showed that for 
| similar prepellers this power rapidly increases with decrease 

of pitch ratio; that with small pitch ratios the narrow 
| blades absorbed a little more power at low slips than,the 
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wide blades up to a certain point. After this, as the slip 
increased, the wide blades gradually absorbed greater power 
than the narrow ones. For large pitch ratios the wide 
blades absorb slightly more power at all slips. Maximum 
efficiency occurred at lower slips as the pitch and area ratios 
decreased. The value of the maximum efficiency increased, 
as pitch ratio increased, for the smaller area ratios up to 1-2, 
but slightly decreased afterwards. In the larger area ratio 
it continuously increased with increase of pitch ratio. The 
value of maximum efficiency increased between area ratios 
‘075 and +125, but decreased with further increase. These 
results showed the somewhat erratic course of efficiency. 

The application to special cases of these results was shown 
in a large number of examples, the most interesting being 
those corresponding to a Channel steamer of 9000 horse- 
j ower, and an, Atlantic liner of 24,000 horse-power, and a 
 6-knot vessel having four propellers, each of 20,000 horse-power. 
Similar curves were shown for cases having the same total 
horsz-power, but divided in each case between two propellers 
only. It was shown that efficiency of propeller increased with 
diameter and decrease of revolutions, and that the turbine 
efficiency increased with increase of revolutions and decrease 
of diameter of drum. Combining these two tendencies of 
e‘ticiencies, it was shown that in some existing cases better 
e ficiency would be obtained by larger turbines and smaller 
r2volutions, buts¢bat a limit to this increase of size of turbine 
is imposed by the greater weight and the greater losses of the 
larger turbine, though it appears that the maximum 
efficiency of the combination corresponds to a slightly larger 
turbine than has been generally adopted. Instances were 
given of halving the revolutions and doubling the diameter. 

With reference to the matter of the practical economy of 
th> turbine as applied to marine purposes, there was still a 
great deal of conflict of evidence. Several instances 
were given, and it was stated that there were very 
few cases in which a direct comparison under exactly 
similar circumstances could be made. The closest compari- 
sons were those of the Midland Railway boats designed by 
the lecturer, as they were running on the same service and 
were exactly of the same form. The comparative results on 
service were not so favourable to the turbine as those on trial. 
At first sight it might appear that the extra resistance met 
with at sea, as compared with that on trial, caused the 
larger propeller of the twin-screw vessel to be relatively 
less efficient than the small propellers-of the turbine vessel 
on account of the greater size of the former. But from 
results of observations of revolutions extending over long 
periods, it was shown that while the twin-screw vessel had 
a ratio of resistance at sea to that on trial of about 1 to 
1°25, the same test in the turbine vessel made the ratios 
as much as 1 to 2°25. Now, as the sea did not discrimi- 
nate between a turbine and a twin-screw vessel in the matter 
of resistance offered, it seemed evident that the propellers of 
the latter vessel were not delivering a thrust equiavlent to 
their revolutions and size, and that in order to maintain the 
efficiency that the turbine showed on trial, it would be neces- 
sary in future vessels to modify the relation of the turbine 
and the propeller to ensure the best results at sea. It 
seemed that efficiency in trial had been obtained at the sacri- 
fice of efficiency in service, and that the full advantage 
obtainable in the economy of the turbine had not yet been 
attained in sea-going results. 





A NEW METALLURGICAL MICROSCOPE. 


A MICROSCOPE for metallurgical work, which has been 
specially designed by Mr. Rosenheim to meet the require- 
ments of metallographers, and which presents various points 
of interest to all those interested in microscopic examination 
of metallic sections, has recently been introduced by Messrs. 
Beek and Co., Cornhill. The instrument is mounted on a 














ROSENHEIM MICROSCOPE 


wide base, and the limb is jointed on acentre so that the 
instrument is practically in balance from the vertical to an 
angle of about 30 deg.; and in the horizontal position, when 
used for photo-micrography, it is very mgidly supported by a 
cradle which projects from the base. 

The fine and coarse focussing adjustment, as in all the 








more modern types of instruments designed for this class of 
work, is done by the raising and lowering of the stage, and 
the fine adjustment is effected by means of a micrometer 
screw, situated immediately below the object, in the optical 
axis. One special point about this microscope is that the 
vertical illuminator forms part of the tube, and is not detach- 
able. A revolving spindle rotated by a milled-head carries 
reflectors of different shapes and sizes. Into this can be fitted 
as desired either thin transparent glass reflectors, thin silvered 
glass reflectors, or a righi-angle prism. The spindle is 
arranged to move up and down a slide, so that it can be 
placed at different distances from the back lens of the object 
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£14,623, the principal items, £84,572 spent on the Glasgow 
Central Station, and £84,139 on the dock at Grangemouth 
while £38,451 had been expended on the new working stock’ 
The estimate of further expenditure on capital account wags 
£388,000, of which the largest items were £98,000 for ( irange. 
mouth dock, £92,000 for Glasgow Central Station extension 
and £30,000 for working stock. It was expected that the 
company would get the full use of the new dock in a fey 
months, though there still remained much work to be done 
in the way of equipment. It was hoped that the Glasgow 
Central Station would be so far finished by June Ist that al] 
the thirteen platforms would be in operation. He referred 

to the detrimental effect that 

the Glasgow tramways had had 

upon the company’s short dis. 











MICROSCOPE IN HORIZONTAL POSITION 


glass. Attached to the illuminator is an iris diaphragm, and 
this is provided with vertical and horizontal adjustments, so 
that its position can be varied to give the best illumination. 
A special series of object glasses mounted so that their back 
lenses are very close to the body of the microscope, to enable 
the vertical illuminators to be brought near to the lenses, are 
supplied with the microscope. 

For photographic work the final focussing on the screen is 
done by altering the position of the eye piece, which can be 
moved up or down in the tube by means of a micrometer 
screw actuated by a large milled ring near the upper end of 
the tube. This arrangement isan improvement on the usual 
method of focussing by moving the stage by means of the 
ordinary fine adjustment. 

The stage is fitted with the latest mechanical devices for 
movement in both directions, and there is a space of 44in. 
between it and the nose piece at its lowest level, allowing a 
reasonable amount of room for the examination of large 
specimens. 

There is the usual very complete attachment for transparent 
objects, consisting of a mirror, a right-angle prism, an Abbé 
condenser, and iris diaphragm, and the whole is arranged so 
that it can be easily removed and replaced as required; apart 
from stating that the details have been very carefully thought 
out, this does not call for special remark, being similar to that 
generally supplied with high-class instruments. The micro- 
scope, taken altogether, is very well designed from an optical, 
mechanical, and metallographic standpoint, and although it 
does not possess such striking advantages over some of the 
existing best forms of microscopes designed for metallurgical 
work, that we could advise metallographers to substitute it 
for their present instruments, we may recommend those about 
to instal a photo-microscopic outfit to examine it and com- 
pare it with other first-class instruments before making a 
final selection. 


RAILWAY MEETINGS. 


THE GLASGOW AND SOUTH-WESTERN RAILWAY. 

THE half-yearly meeting of the ‘Glasgow and South- 
Western Railway Company was held on Tuesday, the 20th 
inst., in Glasgow. Mr. Patrick T. Caird, the chairman of 
the company, presided. In moving the adoption of the 
report, the chairman stated that, owing to the improved 
state of trade in the district, the directors had been able to 
recommend an increase in the dividend of } per cent., as 
compared with the corresponding period of last year. The 
dividend recommended was at the rate of 4} per cent. per 
annum on the ordinary stock. The amount expended on 
capital account during the half-year was £89,900, being 
£25,700 less than was estimated.. The estimated capital 
expenditure for the current half-year was £117,303. The 
revenue for the half-year amounted to £891,323, and the 
expenditure to £510,292, leaving a balance to be carried to 
net revenue of £381,031. Dealing with the passenger traftic, 
it was stated that the number of first-class passengers had 
decreased by 15,696, the receipts from this source being 
reduced to the extent of £1447. The number of third-class 
passengers had also declined by 183,941. The average fare 
was, however, higher, that for first-class being 25°3d., as 
against 24-24d., and for third-class 8-13d., as against 7-97d. 
There were now three motor cars in. service, and these had 
proved to be useful and economical, and it was stated that an 
extension of the system could be carried out with advantage. 
Lord Glasgow was re-elected as a director. 





THE CALEDONIAN RAILWAY COMPANY. 

The half-yearly meeting of the Caledonian Railway Com- 
pany was held at the Merchants’ Hall, Glasgow, on Tuesday. 
In the absence of the chairman, Sir James Thompson, the 
deputy-chairman, Sir James King, presided. In moving the 
adoption of the report the chairman remarked that £315,750 
had been added to share capital during the past six months, 
and £55,250 to borrowing powers. The ordinary stock had 
been increased by £5128 by the conversion of that amount oi 
convertible preference—1904—stock. The expenditure on 


capital account, £297,799, had exceeded the estimate by 


tance traffic, and said he was 
in hopes that they might per. 
haps have seen the worst, 
There was an increased expen. 
diture of £38,145 on revenue 
account, with the result that 
there was a sum of £1,060,275 
to carry down to net revenue 
account, or £30,197 more than 
there was a year ago. The 
balance available for dividend 
came to £750,277, of which 
£337,630 was absorbed by the 
preference stocks, leaving 
£412,647, which was sufficient 
to pay a dividend at the rate 
of 4} per cent. per annum on 
the ordinary stock, carrying 
forward £20,262, against a 
dividend of 4 per cent. per 
annum and £14,936 carried 
forward at this time last 


THE GREAT NORTH OF 
SCOTLAND RAILWAY. 
The one hundred and seventh 

ordinary general meeting of 
the Great North of Scotland 
Railway Company was held at 
the company’s offices in Aber- 
deen last Tuesday, Sir David 
Stewart, the chairman, presiding. He congratulated the 
shareholders on the satisfactory result of the past six months’ 
working, for it had enabled the directors to declare a dividend 
on the deferred ordinary stock at the rate of 1 per cent. per 
annum, which was 4 per cent. more than was paid in the 
corresponding half-year of 1905. The revenue of the half- 
vear was £254,391 14s., as compared with £251,819 1s. 11d. 
in the corresponding period of last year, being an increase of 
£2572 12s. 1d. The revenue from passenger traffic, exclusive 
of season tickets, had dropped £1543. He was inclined to 
think that the first-class receipts were affected by the in- 
creased use of motor cars and motor bicycles by the well-to-do 
families in the districts served by the railway, while the loss 
in the third-class revenue was caused by the bad weather in 
October and November and by continued slackness of trade. 
In train mileage there was a decrease of 22,290 miles 
as compared with the corresponding period of last year. 
In passenger mileage the decrease was 5045 miles, and in 
goods the mileage decreased 17,245 miles. Sir David Stewart 
expressed disappointment that the project for the amalgama- 
tion of the Great North and the Highland Railway Companies 
had been abandoned, and expressed his belief that the com- 
bination would have been advantageous to the shareholders 
of both companies and to the general public. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
EFFICIENCY OF CONDENSERS. 

Sir,—Your leader on the “ Efficiency of Condensers” deals with 
a subject which has not received the attention which it deserves. 
Condensers in the past have been designed in a more or less hap- 
hazard, rule-of-thumb manner, and without a proper scientific study 
of their action or due appreciation of the effects produced hy 
variation of design. A 

Even in the case of reciprocating marine engines, in which the 
cost of the main condenser is only a small fraction of the total 
cost of the machinery, and in which circulating water in any quan 
tity is obtained for the pumping, the design of the condenser is of 
commercial importance. But when, in the case of turbine power 
stations, the cost of the condensing’ plant is a very considerable 
fraction of the whole power plant cost, and especially when cooling 
towers have to be employed, the design of the condenser, to ensure 
minimum initial outlay and minimum circulating water, becomes 
of supreme importance. 4 

You rightly say that the final temperature of the cooling water 
does not vary directly as the tube length. This is so, generally 
speaking; after a certain tube length has been reached, each 
additional foot added to the length has a less effect than the pre- 
ceding foot. It does not follow, however, that the tubes of a con 
denser should always be short... A condenser should, I consider, be 
designed for the purpose for which it is intended, and to meet the 
conditions under which it is towork. If it isimportant, as is often 
the case, to use as little cooling water as possible, then the tube 
length should be so arranged and the condenser so designed as to 
heat the cooling water to approximately.the same temperature as 
that corresponding to the vacuum.in the condenser. The value of 
this can be seen by considering the figures quoted by you from Mr. 
Roy’s paper read before the Bradford Engineering Society. Fora 
28in. vacuum the weight of circulating water is 132 times the feed. 
This is the figure quoted by you, and refers to an ordinary surface 
condenser. This high figure is due to the fact that the circulating 
water leaves the condenser at 88deg. Fah. The range of tempera 
ture of the circulating water is therefore only 8 deg. Fah., and 
with 1056 British thermal units required per Ib. of feed, the 
circulating water works out, as given above, at 132 times the feed. 

If, now, the condenser is designed to give an exit temperature for 
the circulating water of 96 deg. Fah., the range of temperature of 
the circulating water is increased to 16:deg.:Fah., and the weight 
of circulating water per pound of feed reduced to 66. The effect 
of the alteration of design of the condenser on the cost of the cool- 
ing tower is, therefore, very considerable, while the saving 11 
pumping may also be great. : 

The temperature of 96 deg. Fah. given above is not at all 
impossible for a properly designed surface condenser of a suitable 
type, as has been conclusively proved by Professor Weighton s 
exhaustive experiments at the Armstrong College, Newcastle-on- 
Tyne, on condensers on the ‘‘Contraflo” system. I do not wish to 
discuss these experiments now, as Professor Weighton, I believe, 
intends to go fully into the matter in his paper to be read before 
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the Institute of Naval Architects on April 5th. I think, however, 
that | have said enough to bring out my point, that a condenser 
ouzht to be designed for the special conditions ander which it is 
to W wrk, and that omission to do this, although common practice, 
ig no! jus ifiable either from an academic or from a commercial 
standpoint. R, M. NEILSON, 
Hartlepool, March 19th. 





THE STRENGTH OF BRIDGES. 


Sin, -With our ever-increasing engine loads, many railway 
engineers must be interested in the probable life of the girders 
committed to their charge and the best means of estimating the 
same. 
he .epted notions as to safe limits of stress appear, however, 
to require considerable revision in the case of bearing pressures 
allowable on rivets. The effective area is generally taken as equal 
t> the diameter of the rivet x the thickness of the plate or 
plates through which it passes, If the pressure on this area does 
not exceed 12 tons per square inch—for mild steel—after making 
a suitable allowance for impact, it is considered safe. In many 
plate zirder bridges this limit has been exceeded by 100 per cent. 
year after year without any apparent signsof weakness, such as rivets 
becoming loose, &c. Now, either the factor of safety allowed 
mist be unnezessarily great, the usual addition for impact exces- 
sive, or our methods of calculation wrong. 

Prof. Johnson quotes instances of tests in which plates crushed 
at between 60 and 70 tons per square inch. This would allow of 
a factor of safety of about 5. For very short spans, such as 10ft. 
or 12ft., it has been usual to add nearly 100 per cent. for the 
effects of impact, vibration, and shock,. As to methods of calcula- 
tion for members in direct compression or tension, there is not 
much difficulty, but for rivets, such as those connecting the Hange 
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angles of plate girders to the web, it becomes a little more compli- 
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cated. ; : oie 
The most exact formula | am acquainted with, which is at the 


same time easy to apply, is 


A 
P=Sp jndy ds 
B 


la 


where P = iutensity of bearing pressure in tons per square inch 
on any rivet. 
S = vertical shear at the rivet in question. 
p = pitch of rivets. 
I = moment of inertia of the cross section. 
« = bearing area of rivet. 


A 
| nd y dv = the moment of area about the neutral axis of that 


B 
portion of the cross sectiyn exteriot to the web, and shown shaded 
in the figure. If there was any flange plate it would be included. 

In getting the moment of inertia we multiply each element of 
area by the square of its distance from the neutral axis. For the 
moment of area we multiply by the distance only without squaring. 

The above is, of course, only an analytical form of a well-known 
graphical method, In this latter a curve of total tlange stress is 
drawn. The difference between its ordinates at two successive 
rivets gives the pressure on that one which is furthest from the 
centre. It is not so quick as the one first given. 

If we assume the figure to be the cross section of a girder 9ft. 
span, and take the end shear on one side to be 20 tons, including 
impact, we get : 

p — 20% 1 x 38 _ 
ts 


. . . sp . 
A rough approximation is P = 7 where d is depth between the 
aa 


= 22-3 tons per square inch. 
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top and bottom row of rivets. Using this expression, we get 
p 20 x 4 


oF = 33-5 tons per square inch, 
Ord &X 


2 
33 

This formula gives results largely in excess for shallow girders, 
su:h as the one under consideration. This is because it neglects 
the share of the web in resisting bending moment, and assumes 
the centre of flange resistance to follow the line of rivets. 
Instances have occurred of girders carrying bearing stresses as 
high as 22 tons per square inch—calculated by formula 1—for 
years without showing signs of distress. How can this be ex- 
plained? I have heard it seriously suggested that the stresses are 
in reality much less than the above, because rivets which are 
nearer the centre and less strained assist those which are further 
away, so as to equalise the pressures more or less. 


The advocates of this theory would take the total flange stress | 


at some point, say, quarter span, and then distribute it equally 


over the number of rivets between that point and the end of the | 
girder, As the flange stress is due to the pull of the web through | 


the rivets, and the pull must vary with the shear from point to 
point, I think this view may be dismissed. My own impression is 


that, though we can by formula No. 1 calculate correctly the | 
pressure on any rivet, we cannot tell how much below the crippling | 


point this is by dividing it by the so-called ‘‘ bearing area.” In 
fact, that our factor of safety does not vary directly with this 
area. I shall be glad if some of your readers will give us their 
ideas on the subject. 

BRIDGE ENGINEER. 


WATCH-KEEPING IN THE NAVY. 
Sik,—‘‘ Sorites” wanders far from the point in his last. The 


original grievance was that stokers are to have warrant rank in a 
few cases, and that artificers are to do in future work for which 


they were enlisted. Now, in the last few years the artificers have | 


lone remarkably well by themselves, and grudging the stoker his 
solitary plum is unhandsome on their part, because anyone con- 
versant with the service knows that the ‘‘tiffy ” is as competent to 
look after his own interests as after those of machinery. 

Everything that ‘‘Sorites” has advocated in this direction has 
been directly or indirectly a social or class question. The end of 
the “‘ tiffies” must be kept up at all hazards, because their fathers 
spent more money on their training.. Yet elsewhere he inveighs 
against “‘ favoured classes.” 
_ Of course, the real fact is that every class is a ‘‘ favoured class” 
in relation to the one below it. If ‘‘ Sorites” had recognised this, 
I think he would have viewed the matter a little more dispassion- 
ately, and perhaps concluded that it was hardly worth while 
denouncing an entire administration because two or three stokers 
are going to receive a little well-earned recognition at the- 
inaginary, probably —expense of a more ‘‘ favoured class.” 

In conclusion, f would add that in all these discussions there isa 


tendency to forget that, howeverimportant, engineering afloat is not 
everything. Even in merchant ships, whose primary object is to 
steam, it is not regarded as everything. The primary object of a 
warship is to fight, the motive power to get her there was sails 
yesterday, steam to-day, to-morrow something quite different 
perhaps, As the descendants of sail regard the steam people as 
intruders, so in the future will the descendants of steam talk and 
argue of the new motive power—supposing it to be something as 
different from steam as steam from sail. And the men of the new 
era will have those who will regard the new motive people as 
‘*Sorites” regards the motive department to-day. It isa pity: 
because any one taking a look forward and another look back 


distorted perspective. When it comes to perspective ‘‘ Sorites” 
is, I am afraid, nowhere. He would make a fetish of steam even 
as the men of the old days made a fetish of sail: the brain that 
evolved the ‘‘ New Scheme” was able to see that coming danger. 
Those who oppose the ‘‘ New Scheme” are people who have either 
never served in the Navy at all, or else those who have left it, and 
lack all touch with the Navy of to-day. An efficient Navy is a 
thing of big generalities, not of regarding a certain number of 
nuts as the entire machine. PROGRESS, 
Portsmouth, March 12th. 








STEEL FOR MOTOR CARS. 


Sir,—The subject of the improvement of steels by the use of 
vanadium, &c., is a very interesting and important one, but, in 
considering the application of such steels to motor cars, what we 
want to know is :— 
| (1) What stresses per square inch the steel is carrying. 
| (2) How long it lasts under these stresses, 
| Anyone who has in the least studied the question of endurance 
| of stress knows that you can load any steel with a far higher stress 

than most engineers use if you do not want the parts to run for 

very long, and if you are prepared to put up with a considerable 
| percentage of breakdowns. The ordinary pleasure car runs, 
perhaps, 5000 miles a year, say, 250 hours’ actual work. That is 
to say, it does not run as much in a year as many machines run in 
a fortnight. Many of them after running some 20,000 miles begin 
to give a good deal of trouble from various parts breaking. Omni- 
buses, it is true, run something like the same hours as other 
machinery, but at present they seem to show considerable signs of 
wear, and even to get perceptibly more noisy in a comparatively 
short time. Further, they go occasionally into the repair shops, 
even while comparatively new. 

As to the stresses actually run at, it appears to me that the best 
modern makers of pleasure cars do not allow higher stresses on 
their various parts than is usual in other engineering for ordinary 
mild steel. There has been a great tendency to strengthen many 
of the more important parts of cars lately, until, in such instances 
as | have been able to calculate the stresses, they are by no means 
specially high. In fact, | think some of the highest in ordinary 
use are in the case of steam lurries with axles of good quality 
carbon steel. 

That steel is capable of improvement is pretty certain, and that 
the vanadium steel is an improvement seems also pretty certain ; 
but what we want to know in making a car is, not what it will do 
in a testing machine, but what it will do on the road. In order to 
compare it with ordinary engineering results, we want to know 
what it will do in continuous running fully loaded with a certain 
load. To know that it will stand a certain stress for a very short 
time gives us little comparison. F, STRICKLAND. 

March 17th. 


| 
| 
| 





FRENCH COMPUUNDS ON GREAT WESTERN RAILWAY. 

Sin,—The interesting communication of Mr. Charles Rous- 
Marten, in your issue of the 2nd February, on the subject of the 
French compounds on the Great Western Railway, raises a ques- 
tion as to the suitability of four-coupled engines for express work, 
combined with haulage over heavy grades. As far as one can 
judge from the article, the engine does not seem to have exhibited 
any lack of power on the banks between Plymouth and Newton 
Abbot, but her trials seem to have been solely due toa lack of 
sufficient adhesive weight, and it would seem that had the load 
been somewhat heavier than the moderate one taken on that 
occasion, the services of a bank engine would have been required. 
These engines are, I believe, provided with an auxiliary valve for 
the admission of steam direct from the boiler to the low-pressure 
cylinders; but as Mr. Rous-Marten does not mention anything 
regarding this, it is to be presumed it was not in use, and had it 
been, would only have augmented the slipping. As it would be 
impracticable to increase the weight on the coupled wheels to any 
useful extent without many disadvantages, it is to be regretted 
that one of these engines was not built as a six-coupled, for pur- 
poses of comparison with the four-coupled ; its performances over 
the section mentioned would have been extremely interesting. 
Taking all the circumstances into consideration, I do not think the 
work performed by the simple engine, No. 176, so very poor on 
the occasion mentioned in the article ; if circumstances render it 
necessary to run engines with 6ft. 8in. driving wheels on that 
section, a larger diameter of cylinders than 18in. would probably 
give beiter results, even though the 18in. cylinders have a stroke 
of 30in.; but, as Mr. Rous-Marten very truly observes, that for 
such a heavy section as the Plymouth to Newton Abbot, engines 
with somewhat smaller coupled wheels would be more suitable if 
the circumstances would only permit their use. 


Darjeeling, February 21st. G, A. PAYTER. 





CONCRETE PILES AND STEEL PILES. 

Sir,—In the recent articles on ‘‘ Concrete Piles” in THE ENGI- 
NEER, I was surprised to find no mention of the Raymond pile, 
which was one of the first to be commercially employed, and 
which has been very extensively used for foundations of all kinds. 
In this system a cast steel pile or core is driven, having a sheet 
iron shel! or casing fitted to it. When the pile has been driven 
home bya drop hammer or steam hammer it is collapsed and 
withdrawn, leaving the shell in place. Concrete is then filled in. 
If the foundations are in soft mud, loose ‘‘made” earth, &c., the 
yiles can be made with a wide taper, so as to give exceptional 
sess thag As to the steel piles mentioned at the close of the last 
article, the writer seems to compare them with concrete piles ; 
but the steel piles which he illustrates are simply sheeting piles, 
while those of concrete are ordinary bearing piles ; consequently, 
there is no comparison between them. Concrete sheeting piles, 
reinforced with steel rods and hoops, and driven by a hammer in 
the usual way, are to be used for a new steamship pier ; this pier 
will also be carried by rectangular concrete piles of the same con- 
struction. Steel bearing piles have been used to a limited extent 
in foundation work, consisting of pipes or rolled joists. The 
various forms of steel sheet piling, however, are being used on a 
very large scale for cofferdams, building foundations, and sinking 
mine shafts or foundation wells through quicksand and soft clay. 

Chicago, March 5th. PILING, 





PIPES FOR SEA WATER. 


| Srr,—T snggest that your correspondent might lay cast. iron 
| pipes for protection against mechanical injury and into these thread 
| lead pipes from the shore, the sea @nd being first sunk and the 
lead pipe pushed in afterwards. A roller might be fitted to the 
end of the C.I. pipe line before submergence, and two lugs burnt 
| on to the nose of the lead pipe, and through these an iron bar 
| passed. Before submergence of the C.I. pipes a rope would be 





| threaded through them, the shore end of this rope being hitched | 
| to the bar at the nose of the lead pipe by a long bight, the bight | 


would see the much abused ‘‘ New Scheme” in proper instead of | 





the lead pipe is in position at the finish. The lead pipe could then 
be partly pushed and partly hauled through the er pipes, the 
main purpose of the hauling being to prevent the lead pipe from 
buckling up. ‘he pipe line must, of course, be fairly straight, and 
the joints smooth inside to render this plan practicable. 

If this condition cannot be satisfied, then the pipe line might be 
built up on a series of rafts, the cast iron pipes having flexible joints 
of some form, and the lead pipe inserted before lowering. 

On completion of assemblage of the sea end the pipe line would 
be lowered on to its bed stage by stage from each raft, at a given 
signal each raft letting out slack on its rope to a predetermined 
amount, as decided by previous soundings. 

I may add that the weight of a 9ft. length of 6in. C.I. pipe of 
= metal would be about 4501b., that of middling lead pipe 4in. 

re being about 1441b. The floating power of the rafts must be 
therefore not less than 600 lb., plus the weight of joints and man 
and rope for each 9ft. length. Four 36 gallon casks should serve 
to support this, allowing for a heavy man, ropes, and staging. 

Angmermg, March 18th. Gro. T. PARDOE, 





THERMAL EFFICIENCY OF BOILERS. 


Sin,—With reference to ‘‘ Student’s” query in the current issue 
of THE ENGINngER, I think the following is the information he 
requires :— 

The thermal efficiency of a steam boiler is the ratio of the actual 
quantity of heat transmitted to the water within the boiler, to the 
total quantity of heat available for transmission, and may be 
calculated as follows :-— 

g = “IH -- 32) where 
- 
E = thermal efficiency. 
= pounds of water actually evaporated per pound of coal. 
Jf = temperature of feed-water in degrees Fahrenheit. 
¢ = calorific power of coal. 
H = total heat in steam = S + L, where 
S = sensible heat, and L = latent heat. 
S = T — 32, where T = temperature of evaporation. 

The sensible heat increases with increment of pressure; the 
latent heat, however, decreases as the pressure increases, and may 
be calculated by the empirical formula 

L = 966-6 — -695(T — 212) 
H therefore = T — 32 + 966-6 -— -695(T — 212) 
= 1081-94 + -305 T. 
Consequently, substituting for H in the first equation, 
w [1081-94 + -305 T — (f32)] 


c 


8 
I 





Given the equivalent evaporation from and at 212 deg. Fah., as 
in ‘‘Student’s” case, the above inay be simplified to 


’ e, I 
E=—1", where 
a 


, = equivalent evaporation from and at 212 deg. Fah., 
stated by *‘Student” to be 11-22 lb. of water per pound 
of coal. 

L = latent heat of steam at 212 deg. Fah. = 966-6 British 
thermal units. 

The calorific power of anthracite coal may be taken at 15,225 
British thermal] units per pound. Consequently 
11-22 x 966-6 


“15,225 — 


E= 

= -7123, or 71-23 % efficiency. 

Fairfield, Manchester, PERCIVAL COOKE, 
March 17th. 


Sir,— Replying to “Student's” question in last week’s ENGINEER, 
let H; equal the thermal heat units available for converting the 
water at 212 deg. Fah. into steam at atmospheric pressure, also H, 
the heat units developed in the coal combustion, then the thermal 


efficiency is mn in which, fer 11b. of steam, H, = 966, and for 


11b. of anthracite, H = in round numbers 15,000. Hence, for the 
efficiency of the boiler in percentage of the heat supplied, we have 
31 x 12 x 966 x 11-22 x 100 _ 
31 x 12 x 15,000 
observe the question is answered as he has asked it, but the 
efficiency is close upon high-water mark of a Babcock and Willcox 
boiler, which rarely, if ever, exceeds 76 per cent. 
Manchester, March 21st. 


72-2 per cent. “Student” will 


SPECIALIST. 





THE NATIONAL PHYSICAL LABORATORY. 


THE annual meeting of the General Board of the National Physical 
Laboratory took place at Bushy House on Friday last, March 16th, 
1906. There were present, in addition to the chairman, Lord 
Rayleigh, the following among others :—Sir John Wolfe Barry, 
Mr. Beilby, Mr. Kempe, Mr. R. K. Graye, Colonel Crompton, Mr. 
Hadfield, Mr. Gavey, and Mr. Howard. ’ 

The following abstract of the proceedings has been supplied by 
the Secretary :— 

In opening the proceedings Lord Rayleigh referred to the great 
loss the Laboratory had sustained by the deaths of Sir E. Carbutt 
and Sir B. Samuelson. 

The report of the Executive Committee for 1905 was presented 
and approved for presentation to the Royal Society on the motion 
of Sir J. Wolfe Barry, seconded by Mr. David Howard. The 
scheme of work for 1906 was also approved. The report showed 
progress in all directions. 

Some fourteen scientific papers of importance have been pub- 
lished officially, while members of the staff have contributed nine 
others to various journals. 

The second volume of collected papers is in course of prepara- 
tion. The scheme of work for 1906 includes a research into the 
resistance of materials of construction to impact, the continuation 
of the wind pressure and steam researches, the completion of the 
work with the ampere balance, and some experiments of great 
interest on the effect of the continued application of high 
pressure to insulators. In the metallurgical division a research 
into the properties of aluminium bronze promises interesting 
results. 

The report announced the intention of the Government, com- 
municated to the Royal Society in December last, to grant a sum 
of £5000 for buildings during the year, and the increase of the 
annual grant by £500. It referred also to the very successful 
meeting in the House of Commons last August, under the chair- 
manship of Mr. Haldane, which led up to a petition signed by 
150 members of the House asking that the grants should be 
increased, and the Chairman was able to announce that the 
Chancellor of the Exchequer had recently intimated his intention 
of making the building grant for the year £10,000, instead of 





| £5000, as originally contemplated. It was also stated that the 


Goldsmiths’ Company had very generously made a donation of 
£1000, with the request that it should be devoted to some specific 
object. 

The very cordial thanks of the Board were voted to the Chan- 
cellor of the Exchequer, Mr. Haldane, Sir J. Lawrence, Sir J. 
Brunner, and the other gentlemen who had interested themselves 
in the House of Commons petition, and also to the Goldsmiths’ 
Company. = 

The director gave an account of the proposed additions to the 
buildings rendered possible by the increased grant, and explained 


being long enough to allow the end to appear above water when | the plans which had been prepared by the Building Committee, 
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The suggestion that the work of erecting these buildings should 
now be pressed forward was cordially welcomed, and at a meeting 
of the Executive Committee held later power was given to the 
Building Committee to take the necessary steps. 


The Board then adjourned to inspect the Laboratory and to view | 


the new electrical buildings. These are now approaching comple- 


tion. 


very kindly gave their services, while with marked generosity 


Messrs. Mowlem’s tender was based on the cost price of the | 


buildings. 


It is hoped that they may be opened on June 25th, on the occa- | 


sion of the visit of the foreign guests of the Institution of Electrical 
Engineers. In view'of this ceremony, the invitations on Friday 
were restricted to menibers of the Board and their personal 
friends, the usual annual gathering of friends of the Laboratory 
being postponed until June. 


From a copy of the report for the year 1905 we take the | 


following paragraphs :— 

In the wind pressure research the progress has not been large in 
consequence of the want of wind. Only ten days during the year 
were suitable for observations. Pressure boards containing respec- 
tively 50 square feet and 109 square feet of area have been 
mounted on the tower and a series of observations taken. The 
results appear to show that for the same wind velocity up to 
25 miles an hour the mean intensity of pressure is the same for 
the two boards, while the value of the constant in the formula 
connecting pressure and velocity does not differ much from that 
found for the small models. 

The investigation into the resistance of material to alternating 
stress is nearly ready for publication. A series of tests have been 
made on material supplied by Mr. Hadfield and Messrs. Belliss and 
Morecom, the ratio of the tensile stress to the compressive being 
about 1-4, while the number of reversals was §00 per minute. 
Under these circumstances sufficient data have been accumulated 
to determine, with satisfactory accuracy, the breaking range of 
stress for one million reversals in each of the materials tested. 
A microscopical investigation of the gradual development of the 


slip bands of Ewing and Rosenhain in the specimen under test has | 


also been made. The concluding portion of the research deals 


with the breaking ranges in the cases in which the tensile and com- | 


pression stresses are more nearly equal in amount. 
In the steam research carried on by Mr. Jakeman some definite 


conclusions have been reached. The main source of difficulty has | 


been the efficient control of the radiation ; the method was planned 
to eliminate the radiation losses, assuming them the same under 
the circumstances of two successive experiments. These con- 
ditions have been difficult to secure, but by modifying the method 
of experiment satisfactory results have been obtained, giving the 
specific heat of steam at 4-3 atmospheres pressure, and at tem- 


peratures of from 30 deg. Cent. to 130 deg. Cent. above saturation. | 
Mr. Jakeman hopes now to go on to other pressures and tempera- | 
The Committee are indebted to the Manchester Steam 


tures, 
Users’ Association for funds to help with this work. 

Progress has also been made in a number of researches in the 
Physics Department. Mr. Smith has completed the ampére 
balance, and Professor Ayrton and Mr. Mather have carried out 
with him a series of determinations of the electromotive force of a 
cadmium cell, in terms of the international ohm, and of the 


amount of silver deposited by a current of one ampére in a silver | 


voltameter. The results are highly satisfactory. It is, perhaps, 


sufficient to say that 50 determinations of the electromotive force | 


of the cell have been made, and the greatest difference between 
any two is only 3 parts in 100,000. 

The result for the electro-chemical equivalent of silver depends 
upon the form of voltameter used, and the accuracy attained, 
though not so great as in the case of the cell, is far in excess of 
anything needed for practical work. Mr. Smith is now engaged 
in some subsidiary experiments on the voltameter. It is hoped 
that when these are completed a paper may be prepared giving 
details of the work. 

Among other interesting electrical investigations raay be men- 
tioned Mr. Campbell's experiments in the use of cast iron for 


magnets and on the inductive capacity of paper; uifficulty in | 


obtaining suitable material has led to delay in the hysteresis 
research. This has, however, in a great measure, been overcome. 
Mr. Rayner’s researches into the dielectric strength of various 
insulators, and the distribution of temperature in field coils and in 
transformers, afford valuable data to the electrician, and cannot 
fail to be of use. 

In the Thermometric Division, Dr. Harker has extended his 
work on high temperature furnaces ; his application of the cascade 
principle of heating to these furnaces has proved very fertile. The 
small furnaces first’constructed were described in a paper read 
early in the year before the Royal Society. These led to a re- 
determination of the temperature of the melting point of 
platinum, which was found to be 1710 deg. Cent. + 5 deg. Cent. 
Some experiments by Professors Holborn and Henning, at the 
Reichsanstalt, published in 1905, give the figure 1710 deg. 
it seems clear that the value 1780 deg., usually accepted, is 70 deg. 
too high. 


During the year Dr. Harker also published a research on the | 


spe -itic heat of iron up to 1100 deg. Cent., while another investiga- 


tion, which is now practically ready for publication, is a comparison | 


of the Kew mercury thermometer scale and the hydrogen scale, 
between 0 deg. Cent. and 100 deg. Cent. 


In the Metrological Division, two investigations of great import- | 


ance have been carried out for the Engineering Standards 
Committee. 
Committee desired to know the difference in dimensions between a 
shaft and a hole in which the shaft is intended to run, and the toler- 
ance on cylindrical work actually found in modern practice. A 
number of the most important engineering firms in the country 
very kindly agreed to co-operate, and Mr. Attwell visited their 
works and made a long series of measurements on shafts and holes. 
The result is embodied in a report which will be published and is 
now under the consideration of the Screw Threads and Gauges 
Sub-committee of the Engineering Standards Committee. 

The other inquiry is a similar one relating to screws. In both 
these cases the Laboratory has been able to co-operate in a striking 
manner with manufacturers. 

In the Metallurgical Division, the nickel steel research of Dr. 
Carpenter, Mr. Longmuir, and Mr. Hadfield, was concluded during 
the early part of the year. It was presented to the Alloys 
Research Committee in April, and read before the Institution of 
Mechanical Engineers at the end of the year. The Committee are 
indebted to the Institution for a continuation of their grant of 
£200, which has been employed in accordance with the wishes of 
the Alloys Research Committee in an investigation into the 

wroperties of the aluminium-copper alloys. Good progress has 

een made with this, but this has only been possible on account of 
the help of the Broughton Copper Company and the British 
Aluminium Company, who have provided all the raw materials and 
given every facility for the forging and rolling of the alloys. 
These have been made by Dr. Carpenter and Mr. Edwards in the 
laboratory. 

Dr. Carpenter also read before the Iron and Steel Institute in 
May a paper on ‘“ High-speed Tool Steels.” For this he was 
awarded the Carnegie gold medal of the Institute. 

- In the Chemical Department, Dr. Caspari has continued his work 
on the chemistry of the hydrocarbons of gutta-percha, balata and 
caoutchouc, undertaken for the India Rubber, Gutta Percha and 
Telegraph Works Company. A paper dealing with this was read 
before the Society of Chemical Industry, arid a further research 
into the crystallisable constituents of balata resin has been begun. 

The preparation of the second volume of collected researches 
is in progress, 


They have been erected by Messrs. Mowletmm and Co. at a | 
cost of about £8000 to the design of Messrs. Mott and Hay, who | 


Thus | 


With a view to standardising engineering work, the | 


The additions to the equipment have not been very great durin 

| the year. Among the more important purchases should be not 

| the automatic measuring machine, constructed by the kindness of 
| the French Departmentof Artillery and obtained for the Laboratory 
through the Foreign-office, and a high-pressure pump working up 
' to 5 tons per square inch. 

The work of testing instruments and apparatus has increased. 

Further particulars of the steam research are givenin another 
part of the report, and run as follows : 

The experimental determination of the specific heat of super- 
| heated steam has been continued during the past year, and the 
apparatus has been improved in several details. The steam is now 
thoroughly dried by passing through a gas-heated superheater 
before being used for the experiment. The initial superheat in 
this superheater can be varied from a few degrees only, up to 
| 150 deg. Cent. or more. The steam is then heated a further 20 deg. 
|in the electrically-heated superheater, and the specific heat 
| calculated is the mean for these 20 deg. The specific heat so 
| obtained is taken as the specific heat at the mean temperature. 
The radiation loss has been rendered much more constant by enclos- 
ing the apparatus in an air-tight screen. Notwithstanding these 
| improvements it was not found possible to obtain consistent results 
with experiments lasting from tifteen to twenty minutes, even after 
allowing several hours for the apparatus to settle into a steady con- 
dition. It has, however, been found that if observations be taken 
very frequently for periods of 100 minutes after three to four hours’ 
preliminary heating, the results obtained agree very fairly well ; 
the maximum variation between similar determinations not exceed- 
ing 2 percent. The need for this long period of observation, of 
course, renders the research somewhat tedious ; as, to determine 
completely one value of the specific heat, requires two complete 
sets of observations and a long period between them for readjust- 
ing the current and flow of steam. This makes a very full day’s 
work. The experiments have proceeded steadily during the last 
month, and five points have been determined with a pressure of 
steam of 4-3 atmospheres, one pointat 7 atmospheres, and one point 
at 9 atmospheres. The results obtained are fairly consistent, and it 
is hoped to publish them in detail very shortly. 

The experiments are still proceeding, and the shape of the curve 
at 4 atmospheres will be first settled more closely by several more 
determinations, and the observations made at higher pressures to 
find the variations from the curve produced by increasing the 
| pressure. The reliability of the method appears to be settled now 
veyond doubt ; but, probably, it will be necessary to reconstruct 
the apparatus to obtain an accuracy closer than 2 per cent., and to 
| provide a means of completing the determinations more quickly. 











|THE IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Correspondent.) 

| April Quarter Day. 

THE April iron trade quarterly meeting of a fortnight 
hence will, it is earnestly hoped. show improvement, and if Cleve- 
land goes on improving, it will do. Finished ironmasters are 

| looking keenly after specifications to enable them to make 

deliveries of the orders in hand. There has been a great lack of 
specifications lately, and some of the mills are badly situated in 
| the matter of work. Bar, sheet iron, and strip makers are much 
in the same case in this respect. Common bars are selling down to 
£6 12s. 6d. and £6 15s. in some cases, and merchant bars are 
plentiful at £7 and £7 2s. 6d. It is stated that Belgian and 

German bar iron suitable for iron fencing and for nut and bolt 

making can be bought delivered Birmingham at about £6 8s. per 

ton, which is a long way below the price at which local iron can be 
produced. 


Sheet Iron Trade. 


Sheet iron makers are wanting new orders. and specitica- 
tions or old orders are slow in coming to hand. The result is 
competition amongst makers for the moderate business offering, 
| and prices suffer. Sheets of 24 w.g. are to be had easily at 

£7 15s. to £7 17s. 6d., and sheets of 27 g. at £8 7s. 6d. per ton. 
| Galvanisers are complaining of a scarcity of work, and the Associa- 
| tion price of £12 7s, 6d. is very difficult to command for corrugated 
24 g. material. Spelter is firmer at £25 12s. 6d. per ton. 


Steel. 

Steel occupies the best position on the market, yet Besse- 
mer steel bars have got down to £5 5s. and £57s. 6d., and Siemens 
£5 10s. to £5 12s. 6d. Fortunately, German competition is absent. 
Steel girder plates are £7 15s. to £8, and boiler plates £8 10s. to 
£8 15s. per ton. 





Pig Iron. 

} Pig iron sales are taking place in advance of the quarterly 
| fixtures at 58s. to 60s. for Northampton grey forge metal, 59s. to 
| 60s. for Derbyshire forge iron, and 60s. to 61s. for North Staf- 
| fordshire secondary sorts. North Staffordshire best qualities are 
| 64s. to 66s., nominal. In one instance, 600 tons of high-class 
| Derbyshire iron, for which 65s. was refused a month ago, has this 
week been sold at 62s. perton. There has been no further giving 
way in Staffordshire cinder pig iron prices, which is quoted 55s. 
to 57s, 6d. per ton, but part-mine metal is to be had freely at 
from 60s. to 623, per ton. Pig iron salesmen speak with some 
confidence of a renewal of buying at or immediately prior to 
ironmasters’ quarter-day, and such business will be very welcome. 
Any new business lately has had to be done at a considerable 
reduction in price. All-mine Staffordshire iron is quoted 65s. to 
70s.; best all-mine, 90s. to 92s. 6d.; and cold-blast  all-mine, 110s. 
per ton. 


Electric Overhead Tramways. 

Rapid progress is being made by Sir John Aird and Sons 
and the other contractors in the construction of the new over- 
head electric tramway in Birmingham, and in the electrification 
of the existing steam routes. The work of the contractors is well 
up to time, and on January Ist next the remaining steam cars 
will be replaced by electric cars all over the city. The sudden 
conversion will be one of the largest undertakings of the kind ever 
carried out in this country. [tis no small matter to withdraw a 
large number of steam cars and bring 200 electric cars into 
| service in one night. This, however, is what the Birmingham 
| Tramways Committee intend doing on the date named. It is not 
proposed by Sir John Aird and Sons to disturb the roadways in 
the centre of the city until the new carsare ready for service. 
Messrs. Dick, Kerr and Co. have the contract for the overhead 
equipment, and are pushing the work forward rapidly. The 
Yardley District Council, near Birmingham, are considering the 
advisability of purchasing the tramwaysserving thisdistrict, and they 
have called in Mr. Alfred Baker, the engineer to the Birmingham 
Corporation electric undertakings, to advise them. 


Canadian Tramways’ Lesson. 

The progress of the new electric tramways scheme in 
Birmingham lends interest to some particulars given in Birraingham 
this week by Mr. Peter Ball, the resident commercial agent of the 
Canadian Government in Birmingham, of the tramway system of 
Toronto. The Toronto municipal authorities conceded the tram- 
way rights to a company for twenty-one years, when they could 
be purchased by the municipality. The company’s rent was £160 
per annum per mile, and a percentage of the gross receipts. Up 
to £200, the percentage was 8 per cent., from £200,000 to 
£300,000 10 per cent., from £300,000 to £400,000 12 per cent., 








from £400,000 to £600,000 15 per cent., and from £600,009 
upwards 20 per cent. In 1895, when the arrangement ‘w 
entered into, the city drew in percentage and mile rental] upward, 
of “ee — in 1904 the amount had increased to more than 
£64 . In the nine years so far the aggregate receiy 

been £360,000. ee Sree ae 


Engineering Works Equipment. 

It is reported to be the intention of the High Speed 
Engine Works, Birmingham, before long to enter upon the build. 
ing of steam turbines. Meanwhile, it is gratifying that the works 
management is determined to keep the equipment up to date, 
Everywhere the machinery, the tools, and the overhead cranes 
are electrically driven. Among the latest labour-saving appliances 
are chisels worked by compressed air for dressing the castings 
The high-speed cutting tools for rough turning the crank sich, 
are such as produce very large chips, which come away quite 
blue from the heat. The metal used for the shafts is sampled and 
tested in the works. A cupola has recently been erected at the 
works for experimental purposes, clearly showing the intention of 
ae to keep itself fully abreast of the times in research 
work, 


Sparkbrook Gun Factory. 

The Government gun—or rifle—factory at Sparkbrook 
Birmingham, seems about to enter on a new stage of existence, 
The factory was originally built by a limited company, but after 
chequered career, and after being idle for some time, it was 
ultimately bought by the Government. Nothing very detinite can 
yet be ascertained as to the Government's intentions, but a draft 
prospectus has been in circulation in Birmingham this week for 
new private company with a nominal capital of £250,000 to acquire 
the factory from the War Department, and to run it once again 
under the Joint Stock Act. It is rumoured that the promoters 
have lately visited Sparkbrook, and made an inspectio: of the 
whole of the establishment. Also, that already certain new pro. 
ductive machinery is awaiting delivery on their behalf. Consider. 
able concern exists amongst the operatives to ascertain the truth 
of the existing rumours. 


Gas Workers’ Wages. 

The gas workers employed by the Birmingham Corpora. 
ticn gas department are about to apply for an increase in the wages 
of the labourers of 2s. per week, bringing the minimum up to 2s, 
So far as the stokers are concerned and the men employed in the 
retort houses, the wages paid in Birmingham are as high as any. 
where, but this does not apply to the labourers. The men state 
that in London, for instance, the labourers are paid 5s. a week more 
than the existing Birmingham minimum. In other places the 
wages have been increased as much as 4s, a week, and such centres 
as Manchester, Liverpool, Sheffield, and Newcastle-on-Tyne are 
above the Birmingham scale. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, March 21st, 
Future Prospects Uncertain. 

THE pig iron trade continues irregular. The attendance 
on the Manchester Iron 'Change on Tuesday was rather better than 
usual, There were many symptoms of a better state of things on 
the previous Friday, but this idea has been dispelled somewhat by 
subsequent events. Warrants have been a variable quantity, and 
there has been a considerable amount of ‘‘ undercutting” both 
amongst makers and merchants. This has again made the position 
most uncertain. Another official reduction took place in Lincoln- 
shire last week end, but this has had no effect when Cleveland is 
much below its quotation, and so far as this market is concerned, 
is better value even on the same basis price. Derbyshire keeps 
steady, but Lancashire was forced down Is. to 2s. in consequence 
of other makes being less, while Scotch followed suit, though not 
to the same extent. Hematite iron remained fairly steady, but 
there was little demand. It was stated here that the German Pig 
Iron Syndicate had ety reduced prices for certain deliveries, 
so as to keep out Cleveland, and there is some warrant for this, 
seeing that exports, both from the East and West, Coast, were in 
excess last week. Forge iron remains unchanged. 


Finished Iron and Steel. 

There is a steady feeling, and prices for finished iron are 
unchanged. In steel plates the demand continues good, but 
billets are quiet, and, owing to the larger offerings of German, 
there is a rather downward tendency displayed. 


Manufactured Copper. 
Owing to the steadiness in the raw material, the manufac- 
tured article maintains full rates, though there is no great pressure 
in regard to delivery. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 63s.; Lincolnshire, 
58s. 6d.; Derbyshire, 62s. 6d.; Staffordshire, 58s.; Middles- 
brough, open brands, 57s. 10d. to 58s. 1d.; West Coast hematite, 
73s. 9d. to 74s. 6d.; East Coast ditto, 77s. 10d. Scotch: 
Gartsherrie, 66s. to 67s.; Glengarnock, 64s.; Eglinton, 62s. 3d.; 
Dalmellington, 61s. to 62s. delivered Manchester. 
Delivered Heysham: Gartsherrie, 64s. to 66s.; Glengarnock, 
62s.; Eglinton, 60s. 3d.; Dalmellington, 60s. 3d. Delivered 
Preston: Gartsherrie, 65s.; Glengarnock, 63s.; Eglinton, 
61s. 3d.; Dalmellington, 60s. 9d. Finished iron: Bars, £7 5s. 
to £7 10s.; hoops, £7 17s. 64.; sheets, £8 10s. to £8 15s. Steel: 
Bars, £7 10s.; hoops, £7 15s.; boiler plates, official, £8 12s. 6d.; 
plates for tank, girder, and bridge work, £7 12s. 6d. to £7 1ds.; 
English billets, £5 7s. 6d. to £5 12s. 6d.; foreign ditto, £5 to 
£5 2s. 6d.; sheets, £8 17s. 6d. yey ot Sheets, £93 to £95 per 
ton; seamless copper tubes, 114d. to 11$d.; brazed, 11}d. to 11}d. 
brass tubes, 83d. to 9d.; condenser, 9#d. to 10d.; rolled brass, 84d.; 
brass wire, sk brass tubes, 9d. per lb. Sheet lead remains 
steady at £1 


Lancashire Coal Trade. 

The better feeling continues, and in regard to gas coal 
contracts there is a prospect that they can only be renewed at 
somewhat higher prices than ruled last year. House coal and 
engine fuel maintain late rates, but shipping demand is the shade 
quieter. There is no change to record in last week’s quotations. 


10s. per ton. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is steadiness in the hematite iron market so far as 
prices are concerned, but there is not much business doing. There 
are very few buyers and very few sellers at present prices. The 
warrant market has brought prices down to 64s, 14d. per ton net 
cash sellers, and, with raw material firm and unchanged in quota- 
tions, makers claim they cannot make iron to sell at a profit. 
They are, therefore, not selling in any great quantity, and they 
are in all the better position to take this stand by reason of the 
fact that they are well sold forward, some makers being well off 
for orders for some months to come. There has, however, been 
check to the downward tendency in prices, but before any 
improvement can take effect it will be necessary to clear off some 
of the stock of iron which has accumulated in warrant stores. 
Stocks have remained stationary during the week at 78,534 tons. 
Makers practically hold no stocks worth mentioning. The charcoal 
furnace at Haverthwaite, which has been in blast for nearly two 
years, has been blown out, because the supply of fuel has run short, 
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and because it has been found necessary to make certain improve- 
ments in the furnace which will make it work more efficiently in 
the future. There are two furnaces on ferro-man, anese, the 
demand for which is well maintained, and it is possible another 
furnace will be put on to the manufacture of this class of iron at 
an early date. Spiegeleisen is in fair request, but only one fur- 
nace is required to meet the demand. There are 34 furnaces on 
hematite iron. 


Steel. 

The tone of the steel trade is unchanged. ‘The demand 
for shipbuilding classes is well maintained, but the mills have 
lately been working only four and a-half days per week night and 
day,. although very largo orders are held. There is every 
prospect of good orders in the future, not only from local but 
from other sources. Prices are steady at £7 10s, for ship plates 
and £8 12s. 6d. for boiler plates, net cash. The steel mills are 
employed only on the day shift, and orders are not well held, 
although a rather better inquiry has been experienced of late. 
Prices are firm at £6 10s. to £6 15s. per ton for ordinary specifi- 
cations. Merchant steel is quiet. 


Shipbuilding and Engineering. 
The Peruvian cruiser Almirante Graco, built by Vickers 
Sons and Maxim, will be launched at Barrow on the 27th by her 





Excellency Lenora Clotilde A. de Candamo, wife of the Peruvian 
Minister to Great Britain and France. A second cruiser for the 
Peruvian Government is being built at Barrow. Engineers are very 
well employed. The Furness Railway Company and Vickers, 
Sons and Maxim have come to terms about widening the entrance | 
to the Buccleuch Dock at Barrow from S80ft. to 100ft. | 


Shipping and Coal. 

The shipping trade shows more life at West Coast ports. 
Last week's exports included 12,943 tons of iron and 9801 tons of | 
steel, a total of 22,744 tons, in contrast with 10,446 tons in the | 
corresponding week of last year, an increase of 12,298 tons. The 
aggregate shipments this year have reached 163,066 tons, being a 
decrease of 16,030 tons on the corresponding period of last year. 
Coal and coke are very firm. 


important work is being done in ordnance and ‘its accessories, as 
well asin other departments. In certain marine specialities the 
manufacturers are satisfactorily employed, but, generally, more 
could be done in this way, the capacity for output having been so 
largely increased of late years in this and othes respects. The 
railway material firms report increased business, chiefly on orders 
for distant markets, the requirements of the home companies 
being still disappointingly small. The principal work now 
being arranged for is on account of Indian railways, which 
are asking tenders for whéels and axles, laminated bearing 
springs, spring steel, and other railway stores. South 
America and the Argentine Republic have yielded some 
good orders in railway material for British firms, and this dis- 
trict has had its share. Further railway developments in South 
America are expected to bring other good business before long. 
Wagon-builders are generally well employed, and we hear of 
several of the larger type of wagons being in course of con- 
struction for one of our principal home companies. 


Hadfield’s Steel Foundry Company, Limited. 

The annual meeting of the shareholders of this com- 
pany was held at Sheffield on the 19th inst. Mr. R. A. Hadfield, 
the chairman, in moving the adoption of the report and balance- 
sheet, and that the dividend and bonus proposed therein be 
approved, said the directors were very glad to meet the share- 
holders with such a result, which was in every way satisfactory. 
As regarded the future of iron and steel for this year, of course it 
was very difficult to say anything definite, but there had no doubt 


| been a slight lull during the last month. He did not think that 


was to be taken as a sign of any alteration or falling off in trade ; 


| it was a merely temporary cessation of demand, such as very often 


oceurred just about the beginning of the year. The world’s out- 


| put of pig iron now amounted to the immense total of 55 million 
|tons per annum, and he thought they might realise from 


that great figure the remarkable condition which the iron and 
steel industries had arrived at. In America the consumption of 


| pig iron,was now equal to 620lb. per head of the population, as 


compared with only 741b. about twenty-five or thirty years ago. 
He was glad to say that Hadfield’s was realising some of the 
benetit of the enormous increase in production. The —o 

1 


| was developing several new and important lines. Like 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THe trade throughout the district continues to be good, more 
especially in the heavy departments of Sheffield work, and in | 
the coaltield of South Yorkshire and adjoining localities there is | 
more activity than is usual at this season of the year. The 
lighter staple industries of Sheffield, except in several special | 
lines, leave room for considerable improvement, both the home 
and distant markets being languid, particularly in the silver and | 
plating trades. 


House Coal. 
Though the weather has been remarkably variable, cold | 
and stormy conditions have prevailed for the most part. This, as 
was anticipated last week, has kept the call for domestic fuel fairly 
brisk. Both Silkstone and paheee. qualities have been forwarded 
in fully average weights to London and the South, while the 
Eastern Counties demand has been maintained quite up to the 
average at this period. The land sales have also been satisfactory. 
Values, therefore, are not likely to be affected just yet. Hand- 
picked Silkstone coal fetches, in best sorts, 12s. 6d. per ton ; 
secondary descriptions, from lls. to lls. 3d. per ton. Barnsley 
first quality ‘‘softs” areat 11s. per ton, other qualities from 8s. 3d. 
to 8s. 6d. - ton at the pits. The principal thick seam collieries 
in South Yorkshire have no difficulty in giving their men full 
employment, 


Railway and Gas Coal. 

The South Yorkshire collieries are reported to have done 
better this season in orders for foreign markets, having succeeded 
in securing a considerable share of several of the contracts which 
have usually gone to the North. The Danish State Railways 
contracts, amounting to 150,000 tons, have yielded to the York- 
shire coalfield a very substantial amount, the balance going to 
Scotland, Wales, Germany, and Newcastle. The Great Northern 
Railway Company has had tenders sent in for a renewal of its 
contracts at 8s, 6d. per ton, the price fixed by the associated 
owners, Nothing definite has happened in camel to other railway 
contracts for home companies in this district; but the demand for 
steam coal is well maintained, and coalowners are confident 
of finding a market for their output at-the quotation given. The 
business with Hull, Grimsby, and Goole is fairly active, considering 
the increased production and the season of the year. A heavy weight 
of steam coal is being sent away on unexpired railway contracts at | 
8s, 3d. to 8s. 6d. per ton. In gas coal, South Yorkshire is understood 
to have fared very well in contracts recently allotted at home and 
abroad, For one large London gasworks—South Metropolitan— 
the weight already arranged to be taken from South Yorkshire 
pits is put at 200,000 tons, a further 100,000 tons having been 
placed in the North. The bulk of the quantity required has yet 
to be placed, and is now under negotiation. Of the Amsterdam 
gas works contract for 200,000 tons, 25,000 tons have been allotted 
to Yorkshire, 175,000 tons having gone to Westphalia. Another 
continental contract for 90,000 tons is in the market. The great 
mining disaster and the strike in France have caused an increase 
of business in Yorkshire coal for French ports, 


Coking Slack, Smudge, and Coke. 


The satisfactory business formerly noted in coking slack 
and smudge, in the best samples, is continued, the bulk of the 
product being taken by the rapidly-increasing by-product ovens 
in the South Yorkshire and Derbyshire coalfields, The price 
remains at 4s. 9d. to 5s. per ton at the pits. For Lancashire and 
Yorkshire textile districts the demand for ordinary slack and 
smudge is not quite equal to the output. Coke for steel-smelting 
purposes is in good request, but blast furnace qualities are not in’ 
such urgent demand. Good ordinary smelting coke is quoted at 
10s. 9d. to 11s. 6d. per ton, snahet samples fetching 12s, to 
12s. 6d. per ton. 





Iron and Steel. 


The easier tone in the iron market, which has existed now 
for some time, has not changed. Business in the consuming centres 
continues as brisk as ever, but the tendency in hematites and other 
irons since last report has been somewhat weaker. West Coast 
hematites can be bought here this week at 76s. to 76s. 6d. 
per ton, and East Coast 73s. 6d. to 74s., both less | 
24 per cent. at Sheffield and Rotherham. Lincolnshire irons | 
are again lower, current quotations at Sheffield being as | 
follows :—No. 3 foundry, 56s. 6d. per ton ; No. 4 foundry, 54s. 6d. 


per ton; No. 4 forge, 53s. 6d. per ton; No. 5 white, mottled, and | 





_ basic, 55s. per ton, These figures show a reduction upon last | 


week’s prices of 1s, a ton in Nos, 3 and 4 foundry, and of 1s. 6d. a | 
ton on No. 4 forge. No, 5 white, mottled, and basic are unchanged. | 
lhe Derbyshire iron market is also somewhat weaker, but there is 
a steady consumption. The steel trade, in almost all its depart- | 
ments, js very busy. A gratifying feature is the excellent call for | 
tool steel of the best grades. “Inquiries elicit satisfactory reports 

from all the large steel-making establishments, and there is every 

nearer of abundant employment for a considerable time to | 
ome, 


The Heavy Trades. 


x There is no falling off in the activity previously reported 
in the large iron and stee] establishments. In military material 


pioneer wor, it took some time to get these developments into 


| thorough working order, but he was glad to be able to tell them 


that they had received special commendation officially from certain 
Government quarters, and in new lines for which they hoped there 
would be a very large and important demand in the near future. 


| The resolution for the adoption of the report and balance sheet 


was passed unanimously. General Sir Henry Brackenbury was re- 
elected a director of the company. Atan extraordinary meeting 
afterwards held, in accordance with the special notice issued to 
shareholders, a resolution was to increase the capital of the 
company by £100,000, in order to provide for further extensions 
of works. 


Cammell, Laird and Co., Limited. 

The report for the year ended December 31st, issued this 
week, states that during the year the works of the company have 
been actively employed, and the outlook is favourable. Important 
improvements have been carried out at the Sheffield works, and 
further changes, with a view to increasing the capacity of the 
works and bringing the plant into a condition of greater efficiency, 
are in progress. The report, after dealing with other matters, 
states that the disturbances in Russia greatly prejudiced the 
operations of the Russian Cammell File Company, Limited, in 
Odessa, and after careful consideration the directors deemed it 
inexpedient and unprofitable to manufacture there. Measures 
have accordingly been taken to place the concern in liquidation, 
and with the further appropriation from profits made this year, 
this item is entirely written off the books of the company, and 
the assets will be realised at the first favourable opportunity. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The General Situation. 
ALMOosT everything is in favour of better trade ang higher 
prices, and the tone altogether is distinctly optimistic, a fact 
which has led to more active buying, for the chances are that 


| little will be gained by waiting. The most satisfactory features of 


the trade are the steady decrease in the stock of Cleveland pig 
iron in the public warrant stores, and the very heavy shipments. 
About 15,000 tons have been taken out of Connal’s stores since the 
5th inst., and at last it may be reported that the consumption of 
Cleveland pig iron is equal to the production, a circumstance 
which has not been recorded since the autumn of 1904. It must 
be stated that the production of Cleveland pig iron has been 
reduced by the output of three furnaces—about 2700 tons per 
week—Messrs. Bolckow, Vaughan and Co. having changed three 
of their furnaces to basic iron, a larger quantity of which they 
need for their rail trade. Thus, while the production of ordinary 
Cleveland iron is reduced, the total output of pig iron in the dis- 
trict is maintained. Confidence all round is being steadily 
regained, and the fluctuations in the warrant market has less 
influence on the general market than they have had for some 
months. 


Cleveland Pig Iron. 

The demand shows marked improvement, especially on 
continental account, and producers keep their quotations 6d. or 
more above the price of warrants. Makers have been queting 
49s. 3d. to 49s. 6d. per ton for early f.o.b. deliveries of No. 3 
Cleveland G.M.B. pig iron, but second hands, after being at 
49s. 3d. on Tuesday, sold at 48s. 94. on Wednesday, for warrants 
went back about 7d. per ton. No. 4 foundry has been sold gene- 
rally at 48s. 6d.; No. 4 forge, at 48s.; mottled, at 47s. 9d.; and 
white, at 47s. 6d. A report has been in circulation that 10,000 
tons of Cleveland pig iron had been sold within the last fortnight 
for delivery in the United States to works on the eastern sea- 
board, but that is not the case. Cleveland producers just now 
cannot compete successfully for orders for iron wanted on the 
eastern seaboard of the States, but they can where the iron has to 
be sent to the West Coast of America, and some has recently been 
sold for delivery in the San Francisco district. 


Hematite Pig Iron. 

This branch of the pig iron industry in this district con- 
tinues busy, with the production hardly equal to the requirements. 
The weakness shown on the West Coast has practically disappeared, 
and the make there is no longer in excess of the requirements. 
That has strengthened the position for East Coast makers, and 
how satisfactory it ismay be judged by the fact that the producers 
can keep the price of mixed numbers about 20s. per ton shies that 
for No. 3 Cleveland pig iron instead of 10s. only, and about 4s, a 
year ago. The price of mixed numbers has been raised to 69s. per 
ton by second hands, and now not less than that will be taken 


| either by makers or merchants. There is no business in East Coast 


hematite pig iron, and they are never quoted. As a matter of 
fact, only 884 tons are now held by Connal’s, the quantity having 
dropped from 3396 tons since the latter part of last month. 
Rubio ore is maintained at 20s. per ton, delivered ‘at wharf on 
Tees or Tyne. 


Stock of Cleveland Pig Iron. 
The most remarkable feature of the market is the con- 
tinued decrease in the stock of Cleveland pig iron in Connal’s 
warrant stores. That is one of the chief factors in bringing about 





the upward movement in the local pig iron industry, as it was 
expected it would be. The change has been very complete, for 
while prior to the 5th inst. there had not been a single day for 
eighteen months when some increase had not been reported, eve 
day since that date a decrease has been recorded. . The stoc 
rose from about 100,000 tons to 750,095 tons uninterruptedly, and 
since 5th inst. it has declined uninterruptedly to 735,715 tons on 
21st. The stock then held consisted of 686,521 tons of No. 3; 
48,694 tons of iron deliverable as standard, and 500 tons of iron 
not deliverable as standard. 


Exports of Pig Iron. 


The extraordinary improvement that is reported this 
month in the shipments of pig iron from the Cleveland district is a 
source of much satisfaction, and there is every reason to believe 
that they will continue good for some weeks—in fact, over the 
spring months. Some of the producers have difficulty in satisfying 
the demands made upon them for shipment, Germany, Belgium, 
and France taking more than for the last five years. The total 
shipments of pig iron from Cleveland this month to 21st have been 
88,278 tons, as compared with 60,521 tons last month ; 49,395 tons 
in. March last year ; and 66,808 tons in March, 1904, all to 2lst. 
To satisfy the heavy demand it has been necessary to draw iron 
out of the public warrant stores. . 


Manufactured Iron and Steel. 

There is no lack of work at the finished iron and steel 
manufactories, and the orders booked ensure full operationsat most 
places for the greater part of this year. Some further improve- 
ment is reported in the steel rail trade, and the producers now ask 
£6 7s. 6d. per ton net f.o.b. for heavy steel rails. No alterations 
have been made this week in the quotations for any other descrip- 
tion of manufactured iron and steel, and probably prices will be 
adhered to for some time yet. When any change is made, it will 
probably be upwards, as prospects are very good all round. 


The Engineering Industry. 

A very fair business is being done in all branches, and 
works are nearly all fully employed. At the annual meeting of 
Messrs. Robert Stephenson and Co., Limited, it was stated that the 
company had on their books orders for fourteen steamers and 
locomotives. It is reported that the new capital which is forty 
being subscribed by the shareholders in Sir W. G. Armstrong, 
Whitworth and Co., Limited, is required for the erection of 
steam turbine works at Scotswood-on-Tyne, adjoining the 
Elswick Works, and for the establishment of cordite works in 
Japan, in conjunction with the Japanese Government. Messrs. 
Cammell, Laird and Co. are stated to be looking out for a site on 
the Tyne or Tees for the establishment of new works, practically 
as extensions of their existing manufactories. The Tees Con- 
servancy Commissioners have directed their attention to various 
sites on Teesside. In the Teesside papers certain capitalists have 
advertised for offers of sites of 30 to 40 acres of land on which to 
erect works. The Castner-Kellner Company is to establish new 
chemical works at Wallsend-on-Tyne, and has arranged with the 
Newcastle Electric Supply Company to take 13,000,000 units per 
annum of power. The works will be devoted to the production of 
certain chemical specialities by an electric process of which the 
company has the, patent rights, and it has found it can get 
electric power very cheaply on Tyneside. 


Armstrong College, Newcastle. 

It has been decided to establish at once in the Armstron, 
College—late Durham College of Science—a professorship of nava. 
architecture, with a salary of £800 a year guaranteed for five 
years. The holder of the professorship will be at full liberty to 
engage in consulting practice, in addition to fulfilling the duties 
of the chair. It is expected that the work of the department 
will commence from the beginning of next session. Messrs. 
Richardsons, Westgarth and Co. have presented a Contraflo con- 
denser with the necessary plant for its working to the Arm- 
strong College. Professor Weighton is exhaustively testing the 
apparatus, and the results of his investigations will be commu- 
nicated in a paper which will be read by him at the next meeting 
of the Institution of Naval Architects in London. 


Coal and Coke. 

The coal trade has become very animated, and prices have 
improved nearly all round. The demand is so active that it is 
with difficulty that it is fully satisfied. The strike in the Pas-de- 
Calais has led to a heavy demand from the North of France, and 
there will be large shipments from Northumberland and Durham 
during the next few weeks to Calais, Dunkirk, Boulogne, and 
Rouen. Best steam coals have been raised to 11s. for prompt and 
lls. 6d. for the Baltic season ; seconds are 2. 10s., and smalls at 
6s. Gas coals are dearer, best being now at 10s. for prompt and 
9s. 6d. over the season. The London gas companies have bought 
about 600,000 tons of coal—about half of what they need—and 
they have had to pay close upon Is. per ton more than they gave 
when they bought a year ago. The Durham colliery owners have 
shown themselves extrordinarily firm, but there has been a large 
demand of late for export. The coke trade has not improved, 
though the pig iron trade is better, for there is too much offering. 
Medium qualities can readily be bought at 17s. per ton, delivered 
at the Middlesbrough furnaces, but some business has been done 
at 16s. 9d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE position of trade generally is undoubtedly favourable. 
There may not be so much fresh business coming forward as could 
be desired, but there are fair inquiries and some good contracts 
are being arranged in various departments, while the amount of 
work on hand is, in many instances, above the average. It is also 
gratifying to note that the markets have now a more settled aspect. 
No doubt values of raw material have fallen considerably, but this 
may operate in favour of the manufacturers, and so prove bene- 
ticial in the end to trade as a whole. The prices of iron and steel 
have been falling abroad as well as at home, but our shipments of 
raw material, so far, are somewhat better than usual, 


The Warrant Market. 

There has been a steadier feeling in the warrant market, 
and prices have now and again shown a little improvement. There 
appears to be an impression on Change that values have touched 
the lowest point for the present, but this, of course, remains tobe seen. 
Business has been done in Cleveland warrants at 48s. 44d. to 48s. 8d. 
cash, 48s. 104d. fordelivery in twenty days, 48s. 84d. to49s. one month, 
and 49s. 6d. three months. Scotch warrants are steady about 
56s. 3d., and Cumberland hematite is about 64s. 3d. cash, while 
standard foundry pig iron is quoted 48s. 6d. per ton. 


Hematite Pig Iron. 

There has been a somewhat easier feeling in hematite pig 
iron, but the fluctuations have not been very great. A large 
amount of this class of iron is going intv consumption, but the 
supply seems quite equal to the demand. Merchants quote 
Scotch hematite 71s. 6d., free on railway trucks at the West of 
Scotland steel works. 


Output and Stocks of Pig Iron. 
There are 89 furnaces in blast in Scotland, compared with 
86 at this time last year. Of the total now blowing 45 are making 
hematite, 38 ordinary, and 6 basic iron. The output of ordinary 
iron, and also of pig iron, is just about equal to what it was twelve 
months ago, but the production of hematite appears to be greater 
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now than at this time last year to the extent of about 1000 tons 
per week. Makers are disposing of good quantities of ordinary 
and special brands of iron, and the stock in the public stores shows 
a small decrease week by week. It is now about 2000 tons less 
than at the beginning of the year. 


Prices of Makers’ Iron. 

Prices of Scotch makers’ iron are in some cases 6d. per ton 
lower than last week. G.M.B. No. 1 is quoted at Glasgow 58s.; 
No. 3, 56s.; Monkland, No. 1, 58s. 6d.; No, 3, 56s. 6d.; Carnbroe, 
No. 1, 64s.; No. 3, 60s.; Clyde, No. 1, 67s.; No. 3, 62s.; Gartsherrie 
and Summerlee, Nos. 1, 67s. 6d.; Nos. 3, 62s. 6d.; Calder, No. 1, 
67s. 6d.; No. 3, 63s.; Langloan, No. 1, 70s.; No. 3, 65s.; Coltness, 
No. 1, 74s.; No. 3, 64s.; Glengarnock, f.a.s. at Ardrossan, No. 1, 
67s. 6d.; No. 3, 62s. 6d.; Dalmellington at Ayr, No. 1, 64s.; No. 3, 
59s.; Eglinton at Ardrossan or Troon, No, 1, 61s. 6d.; No. 3, 59s. 
Shotts at Leith, No. 1, 67s. 6d.; No. 3, 63s. 6d.; Carron at 
Grangemouth, No. 1, 68s.; No. 3, 63s. per ton. 


Shipments of Scotch Pig Iron. 

The quantity of pig iron shipped during the past week has 
been considerably larger than usual, amounting to 8363 tons, 
compared with 5086 in the corresponding week of Jast year. There 
were despatched to the United States 1450 tons—the largest weekly 
shipment this year—Canada 149, South America 125, India 311, 
France 13, Italy 2920, Germany 315, Holland 310, Belgium 45, 
Spain and Portugal 35, other countries 265, the coastwise ship- 
ments being 2425 tons, against 2622 in the same week of last year. 
The total shipments since the beginning of the year are 48,964 
tons, compared with 55,963 in the corresponding period of last 
year. 

Arrivals of English Iron. 

A slight improvement is reported in the finished iron 
trade, and the works are well employed, although, generaily 
speaking, there is no great pressure. It is notable that some fair 
orders have been received on Canadian account. Thesteel makers 
are very busy, chiefly with material for shipbuilding. The demand 
for delivery by the shipbuilders is now very pressing, and it is 
stated that on some railway lines there is nota little difficulty in 
obtaining sufficient facilities for forwarding the material to the 
shipyards. At the same time, the railway authorities appear to 
be doing their utmost to meet the demandsof the trade. It is 
interesting to notice that the Clyde Bridge Steel Company. of 
Cambuslang, near Glasgow, has ordered what is understood will be 
the largest mill for rolling steel . plates in Great Britain. 
The contractors for the mill are Messrs. B. Tennent, 
Limited, Coatbridge. and it is said that the mill will 
finish plates 13ft. wide. The Clyde Bridge Steel Com- 
pany has obtained the contract for the plates required 
for the King’s yacht, now being constructed by Messrs. 
Inglis, of Glasgow. Among the other steel work recently arranged 
is that for the erection of Messrs. Yarrow’s new works at Scots- 
toun, Glasgow. This contract has been placed with Sir William 
Arrol and Co. A large amount of steel work will be required, 
because, in addition to the roofing of the engine, boiler, and other 
shops, the dock will be covered with a roof, so that work may 
be continued on board yessels irrespective of the state of the 
-weather. 


The Tube Trade. 

There is great activity in the tube trade of this district, 
but a good deal of disappointment is felt that negotiations which 
have recently been in progress for the regulation of prices have 
fallen through. Itis stated that the cause of the failure has been 
the difference of the conditions of the home and export business. 


The Coal Trade. 

There has been a fair business in the coal trade. The 
shipments are not quite so good as in the preceding week, but 
they show a large increase, compared with those of the corre- 
sponding week of last year, amounting to over 30,000 tons, and 
the aggregate shipments since the beginning of the year are 
fully 100,000 tons larger than in the corresponding period of last 
year. The demand for household coal for home use continues 
very brisk, and prices are steady. Shipping coals are quoted at 
Glasgow without much change. Steam coal is at 8s. 9d.; ell, 
8s. 6d. to 9s. 3d.; and splint, 9s. per ton. A large business is 
being done in manufacturing coals at steady prices. 








WALES AND ADJVINING COUNTIES. 
(From our own Correspondent.) 
State of the Steam Coal Trade. 

My surmise, that prices for best steam coal at Cardiff 
would touch 15s. has been realised, and through occasional falling 
off in vigour, on account of the severe weather, the trade has 
maintained a firm character, and prices continually show a harden- 
ing tendency. One assuring feature of business is the firmness of 
best seconds. One day last week it was reported on Change that 
best seconds were almost as scarce and as much inquired for as 
best, a condition of things which old authorities say is often 
followed by a distinct advance in most qualities, and by satis- 
factory trade generally. The disturbing features of business have 
been the storms, which have told some days strongly on dock 
despatch. Saturday last was the occasion, for example, of a 
wretched export of some ten cargoes, but on Monday the 
despatch was twenty-five steamers, with an aggregate of 
about 60,000 tons; and the next day twenty-nine vessels, 
with nearly 80,000 tons, five steamers going to Genoa. The 
great colliery explosion in France has not had much efféct on 
the Cardiff market so far. Inquiries from the north of France 
have increased, and it is believed that a continuance of the strike 
must lead to the placing of orders. Welsh colliers have expressed 
the fullest sympathy with the mourners, and practical results are 
certain. Not only this, but it is suggested that the St. John’s 
ambulance trainmg shall be put into service. and trained students 
form a brigade, which shall be effective on the occurrence of 
colliery disasters. The immunity some time enjoyed here is known 
by experts to be delusive. As oncé expressed in this column by a 
leading mining engineer: Coal, like a living organism, givesoff from 
the face a certain percentage of gas constantly, and this may at 
any time, through neglect or accident, bring about disaster. Mid- 
week on ‘Change the coal market was reported strong, and this 
side of Easter no falling off in price is likely. Small steams are 
particularly in demand, 


Latest Cardiff Coal Prices. 

The following quotations are firmly held, and best steam 
is likely to see higher figures :—Best, 14s. 9d. to 15s.; best seconds, 
lds, to 14s. 6d.; seconds, 13s. 3d. to 13s. 9d.; drys, 13s. to 13s. Od.; 
very best smalls, 9s. 9d. to 10s.; best ordinaries, 9s. to 9s. 6d.; 
seconds, 8s. to 9s.; inferiors, from 7s. 9d. Monmouthshire semi- 
bituminous coal: Best large, 13s. 9d. to 14s. 3d.; best ordinaries, 
13s. to 13s. 6d.; seconds, 12s. 9d. to 13s. House coal: Best, 16s. 
to 16s. 6d.; steadier and better demand ; best ordinaries, 14s. to 
15s.; seconds and other kinds, 1ls. to 13s.; No. 3 Rhondda, 
14s. 6d. to 14s. 9d.; brush, 12s. to 12s. 6d.; smalls, 10s. 6d. to 
10s, 9d.; No. 2 Rhondda, 12s. 3d. to 12s. 6d.; through, 10s, to 
10s. 6d.; small, 8s. 6d. to 9s.; patent fuel, 14s, 6d. to 15s. 6d.; 
coke furnace, 16s. to 16s. 6d.; foundry, 18s, to 18s, 3d.; pitwood, 
18s, 3d. to 18s. 6d. 


Swansea Coal Prices. : 
. Steam coal is in better demand and prices firmer, though 
prices continue lower than at Cardiff. Latest steam coal quota- 
tions are 13s. 6d. to 14s. 6d.; seconds, from 11s.; bunkers, 10s. 3d. 


to 10s. 6d.; No. 3 Rhondda, 18s. 9d. to 14s. Anthracite, trade 
quiet: Best malting, 18s. to 19s.; seconds, 15s. to 16s.: big vein, 
11s. to 11s. 6d.; red vein, 10s. to 10s. 3d.; cobbles, 15s. 6d. to 16s. ; 
nuts, 17s. to 18s.; peas, 11s.; culm, 5s. to 5s, 3d.; duff, 3s. 6d. to 
4s. Patent fuel, 11s. 9d. to 12s, 


Iron and Steel. 

Imports of the week at Newport include 500 tons billets 
from Liverpool, 1133 tons billets from Antwerp, and large 
quantities of pig iron from Ayr, Grimsby, and Middlesbrough. 
One of the items of cargoes received at Swansea this week was 
from Malta, and consisted of old shells, a variant from broken 
cannon which find their way to the furnace. There has been a 
marked increase in the arrival of iron ore to the leading ironworks. 
Some cargoes of large size were from Seville, consigned to 
Blaenavon. In local circles the extensively circulated rumour to 
the effect that a branch of Cammell’s great industry would be 
placed at Swansea is now qualified, and Port Talbot is believed to 
be the possible destination, though nothing official is yet forth- 
coming. Fuller credence may, however, I think, be placed in a cur- 
rent statement that the Talbot steel furnace system, which has been 
on effective trial at Dowlais, Cardiff, is likely to be more strenu- 
ously develope}. It is now reported that a Middlesbrough firm 
has been commissioned to construct six large steam-driven blowing 
engines for use at various works, among which Guest, Keen and 
Co. and the Ebbw Vale Company are named, together with the 
Pyle and Blaina Works. Leading works continue occupied on 
steel rails, principally heavy, for home and foreign contracts, and 
also upon steel sleepers. Small goods are also largely in demand. 
In the Swansea Valley complalnt exists that there is a falling off 
in steel output. In tube, spelter, and copper works are very 
busily engaged. On ’Change, Swansea, this week, Bessemer pigs, 
mixed numbers, were quoted at 64s.; Middlesbrough, 48s. 6d.; 
Scotch, 56s. 3d. Siemens steel bars £5, and Bessemer £5. Iron 
ore rules from 18s. 9d. to 19s. 


Tin-plate. 

Indications are becoming very apparent that the tin-plate 
trade is likely to enter upon one of those periodical depressions 
which have been features in its history. At present it is evident 
that the make has been too great for demand, with a result that 
makers are at the mercy of buyers, who control prices. A report 
issued by the secretary to the Tin and Sheet Millmen’s Association 
puts the case strongly, to the effect that a dozen works are on 
notice, and a few entirely closeddown. ‘‘There are more plates,” he 
adds, ‘‘manufactured to-day than are required. In fact, the 
market is glutted.” The secretary adds ‘that manufacturers may 
rely upon the men giving twenty-eight days’ notice on the first 
Monday in next month, to stop for a week or a fortnight in all the 
works outside the Association, and the very fact of mentioning this 
would bring about a relief in the price of raw materials, and also 
have a tendency to stiffen the selling price of tin-plates.” 
Stocks now consist of 203,963 boxes. Last week’s make 
was 68,724 boxes, and the shipment only 46,323 boxes. Notice 
has been received in the Welsh tin-plate districts that an 
agitation has been started in America against adulterated tin, by 
which means canned goods are injuriously affected. The Missouri 
Packers’ Association has passed a resolution in favour of a Federal 
Act, forbidding the make of tin-plate cans with less than 2}1b. to 
the base. Makers in Wales are satisfied that in their case tinning 
is carried on with care. In the Swansea Valley there is a canister 
works producing millions annually, in the manufacture of which no 
solder whatever is used. If, as some contend, foreign bars prove 
to be the source of defective tin-plates, the dumping of bar from 
Germany will be affected, as at present a great deal of the make 
of tin-plate is produced from bars supplied to Newport from Ant- 
werpand Rotterdam. Home work in some districts has been brought 
almost to a point of stagnation. Prices have been again reduced, and 
makers say that sales cannot be effected except at serious loss. 
The question of a temporary stoppage may be expected to be 
urged in leading quarters in order to relieve the condition of things 
in the tin-plate trade. At the same time, as urged by theauthorities, 
it is but an artificial resource, and cannot be of any permanent 
benefit. The ordinary size I.C. 20 by 14, 112 sheets, 108 lb., 
Bessemer primes, is quoted at 12s. 6d. to 12s. 74d.; wasters, 
lls. 10}d. Siemens primes, 12s. 9d. to 12s. 104d.; wasters, 12s. 
C.A. roofing sheets, £9 10s. per ton. Big sheets for galvanising, 
6ft. by 3ft. by 30 gauge, £9 15s. per ton; finished black plates, 
£9 12s, Block tin is at £167.10s., lead £16 8s. 9d., copper £81 5s. 
Silver 30), per oz. Spelter £24 lds. 


The Lianhilleth Strike. 

There is a strong probability that, failing the acceptance 
by the colliers of the final conditions given by the proprietary 
there is a prospect that the colliery will be closed down. This 
would mean the ruin of the district. The colliers would in most 
cases find employment elsewhere, but the shopkeepers, who have 
had a long disastrous time, would have no alternative but to close. 
It is urged by one of the leading miners’ agents that the principle 
of conciliation is defective unless parties in dispute agree to an 
independent arbitrator. Mr. Brace suggests that the services of 
Lord St. Aldwyn should be requisitioned, 


Electric Lighting at Cardiff. 

Considerably increased expenditure was arranged by the 
Corporation Committee this week. The figures are £19,070, as 
compared with £17,480 last year. 

Cardiganshire Railway Change. 

A good deal of interest is given to the Bill now before the 
House for the leasing of the Manchester and Milford Railway by 
the Great Western Railway. Running powers are sought by rail- 
ways interested. The Bill is now before the House of Lords, 


Local Action under the Truck Act. 

A renewal of this once prominent measure of repression 
has just been witnessed in the House of Lords. Jacob Williams 
and six other hauliers of North Navigation absented themselves 
from employment at the colliery upon a certain date, and were 
in due course summoned by the company, and fined 30s. This led 
to an action in the Appeal Court, where the miners’ contention 
was disallowed ; but this week, in the House of Lords, the deduc- 
tion of the damages was decided to be illegal, and the verdict 
reversed. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Firm Tone in the Iron Trade. 

THE reports that come in from the Silesian iron and steel 
market state the position all round to be exactly as in previous 
weeks ; active employment continuesat the various establishments, 
and the order books are well filled. This accounts for a certain 
reserve that was noticeable last week with regard to the placing of 
fresh contracts. Makers and manufacturers, being so well pro- 
vided with work, do not care to take in more orders for the present, 
as they are sure to be regularly occupied till into the second 
quarter of the present year ; prices are firm, with a tendency up- 
wards. Export, generally, continues fairly strong; only trans- 
marine sales have shown a falling off quite recently. 


Rhenish-Westphalian Iron Business. 

What has been said of the Silesian iron market may also 
go for the Rhenish-Westphalian district, for after a period of 
extreme briskness in nearly all trades, a more quiet tone is now 
prevailing generally. Few large contracts have been placed in the 
course of the past week, consumers and dealers having purchased 





very freely a few weeks ago, and, as in Silesia the shops are now 


busy executing the orders previously obtained. The tone all round 
is very strong and healthy, and quotations tend upwards in many 
departments. Pig iron continues well inquired for. In scrapiron, 
on the other hand, offers increase, and the tone is getting dull, 
consumers showing an unwillingness to buy largely, and they do 
not care to pay the prices formerly quoted. For finished iron a 
regular demand has it coming in during the week. 


Coal and Coke. 

The demand last week for engine fuel was strong in 
Silesia, while in house coal less was done, but the position all round 
is just as stiff and healthy as before, and pretty large sales have 
been effected on foreign account, Austria buying freely. Coke is 
in good request both for industrial and house-fire purposes. [In 
Rheinland- Westphalia the coal market is brisk as before, and the 
frosts of the past week have caused the inquiry for house coal to 
increase perceptibly. Deliveries from the Rhine harbours are 
lively. From France, Holland, and Belgium a strong demand for 
Ruhr coal is coming in, and the pits, in a good many cases, are 
unable to satisfy their customers. To South Germany rather less 
coal has been sent than previously. 


Austro-Hungarian Iron Industry. 

No material change cn be noticed in the various dey art. 
ments, the majority of the shops being satisfactorily o:cupied. 
The orders placed by the North Railway have been followed by 
others, given out by the Aussig-Teplitz Railway, which ordered 
ninety coal cars and eleven load wagons. The position of the 
Austro-Hungarian coal market is satisfactory, demand an | inquiry 
for engine and house coal remaining lively as before. In the 
Bohem‘an brown coal industry an abatement in activity can be 
noticed. The State Railways, having previously covered their extra 
requirements, are buying normal quantities now, and the iron 
industry, which had been purchasing heavily before in order to 
be well provided with fuel in case of a strike, has ceased to place 
heavy orders. Still, a fairly strong tone prevails, and quotations 
are the same as before. . 


Irregular Trade in Belgium. 

In the iron and allied trades of Belgium the tendency last 
week was rather less lively than before, and a moderate amount of 
buying is going on in most departments. Pig iron is firm, and in 
good request. Girders are more quiet, and the plate market, 
though pretty lively, has not improved as was expected. The 
construction shops are well off for orders, and keep up a brisk 
activity ; numerous orders, also from abroad, have recently been 
secured, one for 1900 wagons for Roumania. For coal and coke a 
steady demand comes in and prices are stiff. The tenders for 
the State Railways, at which the official prices are generally fixed, 
are not likely to cause any change, and the quotations now 
ruling, 13f. p.t. for dry coal, 11f. to 15f. p.t. for steam and Flénu 
coal, will be maintained till September. House coal is unchanged, 
the better sorts realising M. 30 p.t. 


Firmness on the French Iron Market. 

An uncommonly strong tone characterises the iron and 
steel trade of France. Brisk activity prevails in all departments, 
and is likely to increase, as orders for the Indo-Chinese Railways 
are holding out. 


Colliers’ Strike in France. 

The fearful explosion in the Courritres coal pits, which 
caused the death of 1150 men, is leading, it appears, to a general 
strike. The Colliers’ Syndicate is reported to surprised at the 
sudden movement, considering that the present time is not at all 
favourable for a strike. On the 15th inst. the numberof strikers in 
the districts of Ostricourt, Bourges, and Courritres (Pas de Calais), 
was about 4000, and on the 18th inst. their number had increased 
to 26,000. The demand is a rise of the premiums from 30 to 40 
per cent., and control of the wages books by the Colliers’ Syndi- 
cate. A meeting is to take place in Paris on the 18th inst., and if 
an agreement cannot be arrived at then between employers and 
employed, the leaders of the movement have threatened to go to 
the Nord district, and proclaim the strike there too. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


THE International Electrical Engineering Company, of London 
and Litge, have appointed Messrs. Oxley and Wilde, 37, Surrey- 
street, Sheffield, to be their sole representatives in the Midlands. 

Mr. G. 0, Donovan, M.I.E.E., has resigned his ition as 
works director of the Electrical Trades Supply, Limited, Birming- 
ham, and has started the firm of Donovan and Co., 12, Berwick- 
street, Birmingham, electrical manufacturers and suppliers. 

Mr. Louis P. CASELLA, whose business has now become Casella 
and Co., scientific instrument makers and mechanical engineers, 
informs us that the offices have been removed from 147, Holborn 
Bars, E.C., to 11-15 Rochester-row, Victoria-street, S.W. 

Tue Liverpool Engineering and Condenser Company are making 
the distilling and condensing machinery for the two new Cunard 
vessels, Luisitania and Mauritania. Each plant will be capable of 
producing 350 tons water per day, and will be the largest yet made 
for any steamship. 

THE British Prometheus Company, Limited, formerly of 
Kingston-on-Thames, advises us that it has this week removed its 
head offices and works to Birmingham, and that all communications 
should be now addressed to Salop-street Works, Highgate, Bir- 
mingham. ‘The firm’s London showrooms are at 27, Ely-place, 
Holborn-circus, E.C, 

At the Lansdowne Restaurant, Glasgow, on the 17th March, Mr. 
J. Windle was the recipient of a handsome testimonial from the 
officials and workmen of the Blockairn Works Steel Company, of 
Scotland, on his leaving after thirteen years’ service as tyre 
mill manager, to take up a similar position with Messrs. J. Baker 
and Sons at their Kilnhurst Steel Works, 

WE are informed that Mr. R. W. Gauntlett has resigned his 
position as West of England representative for the British Westing- 
house Electric and Manufacturing Company, Limited, and joined 
the staff of Messrs. Bruce, Peebles and Co., Limited, whosé repre- 
sentative he will be in the above district and also in London, the 
Southern, South-Eastern, and Eastern Counties. 

Messrs. R. E. W. BERRINGTON AND SON inform us that they 
have taken into partnership Mr. Alick G. Martin, who has been in 
their office for the last three and a-half years, and that they will 

ractise in future under the title of Berrington, Son and 

artin, with offices at 28, Victoria-street, Westminster, S8.W., 
where a partner will always be in attendance, and at Wolver- 
hampton. 

Messrs. STEEL, PeECH AND Tozer, Limited, of Phcenix Special 
Steel Works, The Ickles, Sheffield, inform us that, having recently 
started a new steel furnace, they are now in a position to offer 
ingots and rolled billets of all the running sizes as used in the 
seamless steel tube trade, both in rounds and squares, as well as a 
special quality of forging ingot made by the same process. They 
have appointed Mr. C. J. Doré, of Little Perdiswell, Worcester, 
their sole agent in this branch. 


] 








Unper the terms of their contract, the New Zealand 


Government intend, says the Times Wellington correspondent, 
taking over the Manawatu Railway, in which British capital is 
invested, after November, 1907, thus saving the 10 per cent. com- 
mission for which they would be liable if they took the railway 





before, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 14th. 


‘uy industrial situation threatens to be seriously complicated by 
failure of the mine owners and the mine workers in the hard 
and soft coal regions to come to terms. A strike is now threatened, 
and which will involve over a half million miners, and which will 
occur unless peace is made on April Ist. The anthracite operators 
have taken snap judgment on the miners by refusing to listen to 
their reasons for an advance, They have, perhaps, good reason 
for so doing, as the miners are well equipped with strong reasons 
to sustain the position they have takenin making their demands. 
The possibilites of such a general. strike has sent a shiver of 
apprehension throughout the coal-using interests, manufacturing 
and domestic. While there are enormous quantities of coal, the 
supply is far from sufficient for a strike, which the miners 
are able to put up. At present appearances it looks as though 
the country would have to face the greatest strike ever inaugurated. 

There isa very urgent demand for all kinds of structural material 
forrailroad consumption ; structures forcommercialand manufactur- 
ing purposes, and buildings forall kindsof business purposes, Thereis 
also an active demand for the construction of material for electric 
lines. Shop capacity is being increased, particularly an 
capacity, car shop and locomotive capacity, and, in fact, all kinds 
of capacity engaged in the manipulation of iron and steel for 
machinery and manufacturing purposes, 

The American Car and Foundry Company has arranged to build 
asteel plant at St. Louis to manufacture steel cars, involving an 
outlay of about 1,000,000 dols. In this city a great deal of con- 
structional work is arranged for, but the contracts have not yet 
been placed ; terminal requirements will call for very large quanti- 
ties, The railroads in all sections of the country have inaugurated 
schemes of improvement which will call for much material for 
delivery during the third quarter of the year. Naturally under 
such a condition of things prices are high, and concessions are not 
asked for, but rather premiums are sometimes paid in order to 
assure delivery at fixed rates. The demand for steel rails has 
temporarily fallen off, The Pennsylvania Railroad Company is 
now beginning to receive batches of its 36.000 freight cars, and as 
fast as they come in old cars of 60,000 Ib. capacity will be thrown 
into the dump heap. 

The copper situation is not eer, anged ; exports have 
fallen off, and are now averaging 15, tons per month. The 
domestic production ranges from 45,000 tons to 50,000 tons per 
month, including imports. This indicates an inevitable accumula- 
tion of stock, which, unless carefully manipulated by powerful 
interests, points to a decline in copper, which will be permanent 
unless the Asiatic demand should assume large proportions, which 
is a very extreme supposition. The Chinese demand has fallen off, 
and without this demand there is no escape from the conclusion 
that the copper situation, as regards high prices, is unsettled, to 
put it mildly. 


the 








Contracts.—Messrs. C, A. Parsons and Co., of Heaton Works, 
Newcastle-on-Tyne, have just received an order from the Consett 
Iron Company for two turbo blowing engines, These engines will 
be complete with surface condensing plant, and will each be 
capable of blowing 21,000 cubic feet of free air per minute at a 
normal speed of 3009 revolutions per minute. They will be 
designed for blowing against pressures ranging from 5b. to 15 Ib. 
per square inch, with a steam pressure of 120 !b., and they will be 
similar in form and construction to the turbo blowing engines 
which are at the present time working at Messrs. Sir B. Samuelson 
and Co.’s, Messrs. Wilsons, Pease and Co,’s, and the Blaenavon 
Company's Ironworks.—-The Great Central Railway Company has 
decided to equip its running sheds with pneumatic installations, 
and the order has been entrusted for the equipment of the running 
sheds at Gorton, Mexbrough, Annesley, and Woodford, to tke 
Pneumatic Engineering Appliances Company, Limited, which 
company has also received an order from the Bengal Nagpur 
Railway Company for a large complete pneumatic plant. “The 
Stirling Boiler Company, Limited, of Motherwell, has received a 
repeat order from the Newcastle and District Electric Lighting 
Company, Limited, for two large Stirling boilers, each of 
5770 square feet of heating surface, fitted with chain grate stokers 
and superheaters of their own manufacture.—An artesian well has 
just been bored at Baltic House—the large buildings just com- 
pleted in Leadenhall-street—and a good supply of pure water 
obtained. ‘The well was carried to a depth of 450ft., and beds of 
yellow, blue, and variegated clays, also sand and pebbles, were 
Semen through before the chalk was met with. An electric bore- 

ole pump raises the water to the top of the building at the rate 
of 2500 gallons per hour. Messrs. Alfred Williams and Co., of 
Artesian Works, Bow, were the engineers.—The Horsfall Destruc- 
tor Company, Limited, of Leeds and London, has recently been 
given a contract for the ore of a four-cell Horsfall patented 
destructor for the Municipal Commissioners of Singapore, Straits 
Settlements. This destructor, which will be of the latest type, 
is an extension to an existing plant erected many years ago in 
the city of Singapore. The same company has also secured the 
contract for a four-cell destructor, with two Babcock and Wilcox 
boilers, ae and chimney complete, for the burgh pf Dunoon. 
—The tender of Triumph Stoker, Limited, of London and Leeds, 
has been accepted for mechanical stokers for the four new Galloway 
boilers for the Corporation electricity works at Hylton-road, Sun- 
derland.—The Chain Belt Engineering Company, Derby, recently 
installed a coal-handling plant at the extensive Manningham Mills, 
of Messrs. Lister and Co., Limited, Bradford, and has now received 
instructions to proceed with a second boiler-house plant for the 
same mills, The Derby firm also has in hand a complete coal- 
elevating and conveying plant for the Grimsby Corporation 
Electricity Works.—Mason’s Gas Power Company, Limited, has 
received instructions to proceed with the erection of a 2400 brake 
horse-power bituminous coal gas power plant required to work in 
connection with seven Oechelhauser gas engines of 350 brake 
horse-power each. At the Swanscombe Works of the Associated 
Portland Cement Company, Limited, the gas plant will consist of 
three gas generators each of 800 brake horse-power with the 
necessary cooling and cleaning plant.—We are informed ‘that 
Messrs. Doulton and Co., Limited, of Lambeth, S.E., have been 
selected to supply the sanitary fittings for the new Cunard express 
boat now in course of construction at Wallsend.—The Power-Gas 
Corporation, Limited, of 39, Victoria-street, Westminster, 8. W., 
and Stockton-or-Tees, has obtained the order for the power-gas 
installation for the shipyard of the China Steam Navigation Com- 
pany at Hong Kong. he gas plant is to be capable of producing 
300,000 cubic feet of gas per hour, 75 per cent. of which will be 
specially cleaned for use in four gas engines—having a total 
capacity of 3300 brake horse-power—25 per cent. will be used in 
furnaces and other heating appliances. ‘The installation includes 
three producers of the Mond patent type, but it is arranged to 
allow of future extension. Eastern fuels of a bituminous character 
are tobe used. The engines are of the Cockerill type, made by 
Richardsons, Westgarth and Co., Limited—the main contractors— 
and will be oe to Dick Kerr dynamos.—At Messrs. 
Richardsons, Westgarth and Co.’s works at Middlesbrough, orders 

ave lately been booked for six Talbot steel furnaces—two for Pal- 
mer’s Shipbuilding and Iron Company’s Jarrow Works, and four for 
the South Durham Steel and Iron Company, who will instal two at 
4 Malleable Ironworks, Stockton, and two at their West Hartlepool 
: orks, Orders for two large steam-driven blowing engines have 
am received from Messrs. Bell Brothers, Middlesbrough, two for 
Messrs, Guest, Keen and Nettlefold, and one each for the Ebbw 


Steel, Coal and ' , , : 
Sonth Wala Tron Company and the Pyle and Blaina Company, 





BRITISH PATENT SPECIF ICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the adverti t of the accept of the complete 
apecification. 

Any person may on any of the grounds mentioned in the Acts, within tro 
months of the date given at the end of the abridgment, give notice at the 
Patent-Offce of opposition to the grant of a Patent. 











STEAM ENGINES AND BOILERS. 


5666. March 17th, 1905.—IMPROVEMENTS IN AUTOMATIC BOILER 
Freepers, Clark E. Finch, 326, Canton-strect, Dallas, Texas, 
U.S.A. 

This invention consists of a feeder for supplying steam boilers 
with water automatically by gravity, so as to maintain the water 
in the boiler at a practically uniform level. There is one figure, 
a vertical longitudinal section. § is a steam boiler provided with 
adcom? Sl. H is the feed-water heater consisting of a casing 
capable of standing the steam pressure, and containing a series of 
return bend pipes P, one end of each of which communicates with 
an inlet chamber P!, and the other ends with an outlet chamber P?, 
The inlet chamber P! receives the exhaust steam from the engine, 
which passes through the coil into the chamber P?, and thence into 
the air or other point of discharge. Water is admitted to the 
interior of the casing H, and surrounds the pipes and absorbs the 
heat of the exhaust steam. The water supply pipe for the feed- 
water heater is provided with a check valve A opening inwardly to 
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the casing H and closing outwardly, so that water will pass into 


the casing when a partial vacuum exists therein, but when a steam | 


pressure is within the casing the check valve will close and main- 
tain such pressure. As the water level falls on the boiler, the 
float F sinks with it and pulls valves B and B? open, and the 
catches C hold them open. The boiler pressure is now in the feed- 
water heater, and is held from —— check valveat A. The 
warm water in the heater then flows by gravity through pipe E 
and valve B? into the boiler, and the heater fills with steam through 
pipes M and E and valve B. As the water level rises, the float 
rises with the water, sliding up along valve stem, and the hub I 
of the float strikes catches C, releasing the valves, which fly up- 
ward from the tension of spring C and re-seat themselves. The 
heater is now partly filled with steam which replaced the water, 
but this steam quickly condenses, and cold water enters through 
check valve A. As the float falls again, the same operation is 
repeated, keeping the water level practically constant. The lower 
ae B? should be slightly larger than the upper one, so that by 
the pressure of the steam the valves will tend to stick until weight 
enough of the float is on them to pull them wide open, so that the 
hooks or catches C will positively engage the shoulder ¢.—Febrv- 
ary 14th, 1906. 


9534. May 5th, 1905.—IMPROVEMENTS IN OR RELATING 
VALVES OR VALVE GEAR FOR STEAM AND OTHER FLUID 
PRESSURE ENGINES, John Storey, 4, Grundy-street, Sandon 
Dock, Liverpool. 

This invention relates to valves and valve gear for steam and 
other engines. There are six figures. Fig. 1 is a part sectional 
elevation of part of an engine. Ina prior patent the valve is made 
in the form of a hollow cylinder adapted to rotate within a bored 
cylindrical chest, and provided with two sets of ports. The 
cylinder is so arranged that it can be slid longitudinally, in order 
to bring one set of ports into action and shift the other set out of 
action, thus reversing the engine. In thisinvention the valve does 
not slide longitudinally, and yet it will reverse the motion of the 
engine so that it can be run in either direction. The hollow 
cylindrical valve A has one set of ports only with two steam ports 
B at opposite sides —_ to open and close the steam ports C in 
the chest, and two hollow cavities or pockets D arranged alter- 
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nately to connect and disconnect the steam ports C with the 
exhaust E. The hollow cylindrical valve A is provided with a 
valve spindle F, and on this spindle near one end there is mounted 
in bearings H a sleeve G on which is secured a skew wheel I gear- 
ing with a similar skew wheel J on the crank shaft K. In connec- 
tion with the sleeve G to which’the skew wheel I is secured there 
is a feather L, which ensures the spindle F being rotated by the 
gear wheels I J and sleeve G, and yet permit of the skew wheel I 
with its sleeve G being slid longitudinally independently of the 
spindle F when required. The valve A and valve spindle F cannot 
be slid longitudinally. A pivoted lever with shifting fork N 
engages the sleeve G, so that by pulling over the lever in one 
direction or the other the sleeve G will be slid longitudinally. By 
reason of the gear wheels I J having their teeth on the skew, the 
sleeve G is bound when pulled over longitudinally to have part of 
a turn imparted to it, and as the sleeve and the spindle on which 
it is mounted have a feather L, this partial rotation of the sleeve 
G is imparted to the hollow cylindrical valve A without im 
any longitudinal movement to it. 


without imparting any longitudinal movement to the valve A itself 
be set relatively to the ports in the chest, so as to give a forward 
motion to the engine, or they can be set relatively to the ports in 
the chest so as to give a reverse motion to the engine, and thus the 
engine can be driven backwards or forwards 

handle of the shifting fork,—February 21st, 1906. 


y operating the 


rting | 
Thus the ports in the valve can | 





TO | open. 


| runs as a compound engine. 


| of their lengths are greater than those at their ends. 








12,450. June 15th, 1905.—IMPROVEMENTS IN OR RELATING TO 
CompounD ENGIngs, Victor Defays, 22, Rue du Monastere, 
Brussels, 

In certain compound engines a special distributing valve has 
been provided, which is displaced by the steam, and permits the 
two cylinders of the engine at predetermined points in the running 
of this latter to operate as high-pressure cylinders. In devices of 
this kind the reversal of the valve charged with altering the 
manner in which the engine operates is obtained by manipulating 
a cock and thus admitting steam into a cylinder, in which, under 
the influence of this steam supply, the piston moves. This 
piston is rigidly connected with the valve effecting the alteration 
in the operation. In opposition to this arrangement, in accord- 
ance with this invention, the reversal of the valve in compound 
winding engines or other compound engines in which the running 
is reversible is effected by means of a governor operated by the 
engine. There are four figures. Fig. 1 is a general plan view of 
the engine. The small cylinder 1 is supplied with steam through 
a pipe 2, with which the branch pipe 3 is connected. A steam 
valve 4 is arranged upon the pipe 2, and constitutes a simply 
acting pressure reducer, being operated by means of the lever 5, 
which permits of starting the engine, stopping it, and of adapting 
the steam pressure to any particular case. The lever 5 acts upon 
an auxiliary shaft 6, which, by means of an arm, displaces the 
rod 8 of the pressure reducer 4. The steam supply pipe 2 is con- 
tinued by a pipe, in which a differential pressure reducer of any 
suitable construction is interposed, and a stop valve, from which 
the pipe proceeds and opens into the intermediate reservoir 13, 
which communicates with the large cylinder 15 of the engine 
through the pipe. The cylinder 1 is provided with the exhaust 
pipe 16. This pipe divides into two branches, 17 and 18, which 
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terminate in a cylinder 19, in which a valve piston 20 moves. The 
distributing cylinder is connected at 21 with the intermediate 
reservoir 13, and at 22 with an exhaust opening, which conducts 
either into the atmosphere or into the condenser. In Fig. 1, in 
the position assumed by the valve piston 20, the exhaust steam of 
the small cylinder which comes through the pipe 17 reaches the 
intermediate reservoir 13 through the passage 21, while the passage 
of the steam to the pipe 22 is interrupted by the valve piston 20. 
When, on the contrary, the valve piston 20 has been displaced, sothat 
it occupies the position 20!, it interrupts all passage for the steam 
between the pipes 17 and-2], but establishes communication for 
the steam between the pipes 18 and 22. In the first case the small 
cylinder 1 is connected with the large cylinder 15, and the engine 
In the second case the large cylinder 
is separated from the small cylinder, and fresh steam may be 
admitted through the pipes 9 and 12, provided the valve 11 is 
The distributing valve piston 20 is mounted upon a rod 24, 
which is connected with a differential piston 25, adapted for dis- 
placement ina cylinder 26, to which the steam is conducted from 
the boiler through a pipe 27. The cylinder 26 is provided internally 
with a small pipe 28, which permits the steam supplied through 
the pipe 27, and acting upon the smallest face of the piston 25, to 
get behind this piston, and at the outer end 29 of the cylinder to 
act upon the largest face of the piston. The alteration in the 
operation of the engine automatically may be effected by connect- 
ing the end 29 of the cylinder with a pipe 30 opening into the air, 
and in which a valve 31 is arranged, upon which a lever 32 act-, 
which rotates on a shaft 33, and isconnected by means of a systen: 
of levers with the rod of the governor 35, which regulates the 
variable expansion in the small cylinder. Upon the rod 24 of 
the distributing valve piston 20 is keyed an arm 36, which moves 
with the rod 24, and effects, by means of lever transmission 37, 
the opening and closing of the stop valve 11, and by lever’ trans- 
mission on 38, 39, the adjustment of the parts which regulate 
— of steam to the large cylinder 15.—February 21st, 


bs . 


13,960. July 6th, 1905.—IMPpROVEMENTS IN STEAM SUPERHEATERS, 
Clarke, Chapman and Co., Limited, and William A. Woode- 
son, Victoria Works, Gateshead-on-Tyne. 

It has been proposed to construct superheaters, in which the 
steam passes through tubes bent into a U or like shape, connecting 
two tube-boxes, and in such superheaters tubes of different lengths 
have been used so that the spaces surrounding them at the middle 
In this 
invention the boxes to which the tubes are connected are relatively 
small and formed with flat tube-plates, which enable the tubes to be 
easily attached. The construction of the superheater also admits 
of an arrangement whereby the ends of the tubes can be inspected 
or repaired without breaking any joint except that between the 
tube-box and the tube-box cover. There are eight figures. Fig. 1 
shows a cross section in the plane of the tubes. 1 are the tubes in 
which the superheating takes place, here shown as bent to U shape, 
and extending into the furnace or flue space of the boiler. They 
are attached either , expanding or other means to tube-boxes 2 
and 3, arranged side by side outside the furnace of flue space of 
the boiler. The tubes 1 are of different lengths, so that the 
middle or bent portions of some tubes are further from the boxes 
2 and 3 than the others. In this example the tubes of each row— 
as seen in section—are alsv of different lengths, and the arrange- 
ment is such that the tubes will occupy or be distributed through 
a considerable area of the furnace or flue space of the boiler. The 
tube-boxes may be made of cast or forged steel. The tube-box 2 
is provided with a steam inlet 4, connected to the steam space of 
the boiler, and an outlet 5 which leads to the engine using the 
steam. Two internal partitions6 separate the box up into com- 
partments 7, 7a, 7). A cover 8 for the box is provided and is so 
arranged that when it is off easy access is obtained to the ends of 
the tubes 1. The tube-box 3 is provided with a partition 10 
dividing the box up into compartments 10a, 10), and has also a 
cover 11, which when removed admits of access to the tubes 1 for 
construction, inspection, or repairs. In the tube-box cover 11 is 
arranged a by-pass valve 9, which, when opened, allows steam to 
pass through it from the inlet 4 to the outlet 5 without having to 
pass through the tubes 1, thus enabling any degree of superheat 
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to be obtained. The partitions 6 and 10 are formed partly in the 
boxes 2 and 3 respectively, and partly in their covers, and the by- 
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pass between the compartments 7 and 7) is cast ih the cover of | 


the box 2.—February 21st, 1906. 
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INTERNAL COMBUSTION ENGINES. 


21,665. 


October 24th, 1905.—IMPROVEMENTS IN OR RELATING TO | 


mounted-as usual in the smoke-box a® forming a vertical blast 
pipe, the outlet of which is generally situated at the same height 
| as the upper row of the smoke pipes. The blast pipe J! carries a 
| regulator, the operating axis ¢ of which is shown, and can be ope- 
rated by the driver at pleasure by means of the rod c! and the 
| lever c2, At the bottom of the exhaust column J! a tube d is 
joined, having an operating valve d! operated by the driver by 
means of the arm d?, rod. d3, and lever d+, The tube d preferably 
| opens into a reservoir e to prevent fluctuation. At this reservoir 
| two tubes e! start, which open respectively into suction ejectors /}, 
| specially contrived for the use of steam at low pressure. Of these 
| tubes one is placed on each side and in front of the ash-box a+, 


N° 14,563 











Thus, while the engine is in motion, the velocity of the locomotive 
increases the velocity of the air suction produced at f by the 
passage of the steam through the ejectors. The air thus aspirated 
is then forced into the nozzles g, which may be arranged in front 
| of the ash-box a4, the trap door of which is kept closed while the 
| locomotive is in motion, From the cock A for the admission of 
steam in communication with the boiler leads a tube 4}, which is 
| connected by means of a three-way distributor ’, on the one hand, 
to the steam blower fixed inside the funnel over the blast pipe by 
means of the tube j, and, on the other hand, by means of the tube 
| k to the connecting pipe m, which is joined to two other ejectors 
| ml, which are worked by live steam, and are also used for aspirat- 
ing air at f, forcing the air into the same nozzles g.— February 213t, 


CARBURETTERS FOR EXPLOSION ENGINES, Adé/e A. Longue- | 1906 


mare, 12, Rue du Buisson St. Louis, Paris. 
This invention relates to a carburetter in which the introduction 


of a quantity of fresh air required for the proper formation of the | 


explosive mixture is effected, for the initial formation of the 
mixture, by means of a valve surrounding in an annular manner 


the ordinary air inlet nozzle, the lift of which valve for supple- | 
mentary admission of air can be regulated by means of a stop | 


operated as desired. There are four figures. Fig. 1 is a vertical 
section of the carburetter, the regulating part of -the su 


pple- 
mentary air inlet valve being shown in the position shieetlon, | 


to that of complete closing of the valve. The double-conical con- 
tracted channel tube a of well-known construction, in the interior 
of which the combustible mixture is produced, is combined with a 
valve ) surrounding in an annular manner the double cone a, so 
that it can slide with a slight amount of friction in the cylindrical 
body / of the carburetter. The double cone « is provided at its 
large lower base with a sleeve m surrounding the tubular body x 
of the atomiser pipe /, and the large base is provided with a series 
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of holes ¢ freely admitting into the interior of the double cone a, 


RAILWAYS AND TRAMWAYS. 


10,358. May 17th, 1905.—IMpPROvEMENTS IN RarLway CHAIRS 
AND FASTENINGS, James Bell, chief engineer to the North 
British Railway Company, 23, Waterloo-place, Edinburgh. 

This invention relates to chairs and supports for railway rails at 
or near their joints, for the fish-plates connecting the rails. There 
are seven figures. Figs. ] and 2 are a side elevation and a trans- 
verse vertical section. The girder plate A connecting adjacent 
chairs is at its ends A! of the contour of the chairs B, and is 
| arranged beneath them, and it and the chairs are secured together 

} in place on one of the sleepers by the usual spikes or other fasten- 











ings which pass through both chairs B and the ends A! of the 
plate. Between the chairs the plate is made with a portion A 
rising up to and forming a support for the bottom of the rail B!, 
and provided with longitudinal ribs upon its under side to increase 
its strength. The fish-plates C are, as usual, shaped to the con- 
tour of the rail, but have parts C! laterally extending at the level 
of the bottom of the rail B!, and resting upon the raised portion A 
of the girder-like plate. The fish-plates C are secured to the 
} aregped yo A by bolts D passed through their lateral exten- 
| sions Cl and through the edges of the raised portion A of the 
| plate. By this construction great strength and resistance to dis- 
} — and creeping of the rails are obtained.— February 21st, 
6. 





ELECTRICAL APPARATUS. 


| 3088. February 14th, 1905. —ImMprovemMENTS IN COMBINED 
| ELECTRIC. SWITCHES AND Fuses, Arthur J. Fuller, 13, Chip- 
stead-street, Fulham, London, S.W. 

| This invention consists of two washers or rings of insulating 
| material applied to a combined electric switch and fuse. There 
| are two figures. Fig. 2 shows a horizontal section through switch 
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air which penetrates into the carburetter through the bottom | 


openings » made in its corresponding plate. 


The seat surface of | 


the additional valve } is constituted by the angles formed by a | 
reduced cylindrical portion d. In the position of rest of the valve J, | 


the a 


le rests against the outer circumference of the double cone. | 


The valve b is forced against its seat by the tension of a weak spring ¢. | 
In the annular hollow space left between the two collars of the | 
valve }, and at a point of the annulus or reduced portion d, is an | 
arm ¢ secured to one of the ends of a pin /, which is mounted in a | 


plug p screwed into the body / of the carburetter, and carries at its 
outer end another arm g. In its vertical downward position, the 


arm ¢ rests with its end against the bottom collar of the valve 4 so | 


as to hold it closed against its seat /. 


The arm e placed obliquely | 


enables the valve / to lift to a limited extent under the influence | 


of the suction, but placed horizontally the valve ) acts in an 
automatic manner under the action of the suction, from its closing 
up.to it: maximum opening. «Finally, the arm placed vertically 
upwards maintains the valve in its maximum opening position.— 
February 21st, 1906. 


LOCOMOTIVES. 


14,963. July 20th, 1905.—ImMPRovEMENTs IN BLAST APPARATUS 
FOR LOCOMOTIVE AND OTHER FURNACES, Alerandre H. 


| 


| 


| 


Mazeraud, 38 bis, Rue Vivienne, Paris.—Date under Inter- | 


national Convention, 25th July, 1904. 

This invention relates to means for utilising waste steam in 
order to improve the conditions in which the artificial draught is 
effected in boilers in an economical and practical manner. In the 
arrangement usually employed for boilers of the locomotive type 
all the exhaust steam is discharged through the blast pipe in the 
smoke-box, so as to form a jet whereby a draught is caused 
through the fire and through the boiler tubes. 
the improvement of the draught of the locomotives is realised by a 
new utilisation of the waste steam in producing ‘a blast beneath 
the grating by means of this steam. There are fifteen figures. 
Fig. 1 is a sectional elevation showing the apparatus applied to a 
locomotive; On leaving the cylinders the exhaust arrives in the 
usual way at ) at the bottom of the exhaust column 5!, the column 


In this invention | 


Fig. zy 


and fuse. Ihe arrangement is such that one washer or ring A can 
| be fixed to any suitable base, while the other washer or ring B is 
made to rotate across the face of the fixed washer by means of a 
spindle C actuated mechanically or by hand. Each washer has 
four or more contact pieees D to form the connecting contacts. 
In the case of the fixed washer, the contact terminals can be 


of poles required. The loose washer may be held against 4, 

fixed washer. The fuse portion of the sopecees is formed = 
connecting the fuse wire or strip to one of the terminals at th 
back of the loose washer, passing it through the washer by taeens 
of a suitable passage E formed in same, across the inside face of 
the washer, and then back through another paomage to the second 
terminal of the switch fuse, or the fuse may be connected straight 
across the back of the washer.— February 21st, 1906. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


812,833. Toot ror BONDING RAILs, 
1H,—Filed August 15th, 1908. 
This is a tool for bonding rails by axially compressing the 
bonding wire. Its mode of action will be easily understood from 
the drawing. The jaws are worked by a toggle at the top. The 
wire is held in a two part tapered clamp loosely extending through 


FC. Arey, Chicago Heights, 


812,803] 


a tapered opening in the lower end of one jaw having grooves 

between which a portion of the wire is gripped. A spring is inter- 

posed between the two parts of the clamp, and a die carried by the 

second jaw adapted to engage the end of the wire. There are six 

claims. 

812,811. Process oF TREATING MANGANESE STEEL, W. Brinton, 
High Bridge, N.J., assignor to Taylov Iron and Steel Company, 
a Corporation of New Jersey.—Filed May 5th, 1904. 

There is no illustration to this patent. There are thirteen 
claims. The last adequately describes the invention—a method of 
toughening manganese steel, which consists in first casting the 
steel into its final finished shape, then permitting the same to 
solidify to a point where it can be handled, then treating the 
article by covering it with sand to check the cooling thereof and 
maintain therein a part of its original temperature, determined by 
the size, character, and design of the article and ranging above 
normal atmospheric temperature and below substantially 1000 deg. 
Fah., then placing the article in a furnace heated to a temperature 
substantially corresponding to the temperature remaining in the 
article and tres the same rapidly up to a predetermined high 
heat, and then immersing the article in water. 


812,831. Om AND FEED-wATER SEPARATOR, G@. R. Davidson, 
Lenox, Mich.—Filed March 9th, 1905. 

There are five claims to this specification. Thefourth adequately 
describes it. The combination with a one ha¥ing near its lower 
end an inlet for the liquid to be separated, ‘aid inlet having a 
downwardly-turned discharge mouth, a submerged funnel-shaped 
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deflector arranged within the casing and having its widened inlet 
mouth near the upper portion of said casing, a water discharge 
near the lower end of said deflector, an upper oil chamber forming 
an extension of the main casing, and to which the ‘oil flows by 
gravity, a sight glass for determining the quantity of oil in said 
chamber, and means for drawing off the oil. 


813,278.—PROcEss OF COMBINING TITANIUM WITH OTHER METALS, 

F. E. Canda, New York, N.Y., assignor to Chrome Steel Works, 

Chrome, N.J., a Corporation of New Jersey.— Filed January 28th, 
905. 


5 
The invention consists in melting ferro-titanium by an electric 
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arranged to receive the cables for taking in and conveying out of | current, and then adding it to a saturably melted iron or steel 


the current. 
terminals are used to connect the fuses, according to the number 


In the case of the loose washer or ring, the contact | during the act of 


pouring the latter into a ladle. There are six 
claims, : 
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THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HEeNnry SPENCER. 
No.1, 

Tye immense importance of an efficient and comprehen- 
sive system of commercial organisation throughout the 
Jeng 
rita : 
aa demonstrated by the testimony and experience of 
each eminent writers as the late J. Slater Lewis and 
H. L. Arnold. ie 
point of economy in the general administration of the 
factory, that it may be stated without fear of contra- 


diction that the tardiness of its recognition has pro- | 


duced more obituary notices for the London Gazette 


than financiers have ever suspected. Not that there has | 


necessarily been any lack of system with the deep-rooted, 
time-endeared customs of an earlier day, but that there 
has not been that conformity with latter-day engineering 
practice in both office and factory, nor the necessary 
cohesion between the departments of production and dis- 
tribution, the consolidation of which alone will present 
that combative force so essentially a product of a well- 
adapted system of organisation. Mae 

In the following articles, in which is described the 
whole commercial routine of an engineering factory, 
apecial attention is directed to the principles of organisa- 
tion which underlie the methods adopted by a present-day 
administration. It will immediately be observed that 
the routine is separately outlined for each department, 
each of which is a distinct unit of a homogeneous whole, 
and that the duties involved are such as may be 
efficiently performed by the existing staff of any large 
undertaking under capable direction. Formidable though 
such a description of commercial routine may appear to 
the student of modern engineering methods, the system 
ig not more overwhelming than an imperfect, if less 
elaborate contemporary system would appear if described 
in similar detail. 

The ultimate goal towards which this assembling of 
forces is directed is, of course, the establishment of an 
ever alert, adjustable, though incisive system of inquiry, 
whereby a constant flow of intelligence is maintained 
between the field of operation and the source of its con- 
trol. Itis a system which has for its immediate objec- 
tive the regulation of that creative energy derived from 
the combination of mechanical movements with human 
effort and skill. 

The assembling of records and the comparison of facts 
which a perpetual system of inquiry brings to light is, 
therefore, merely a bridge over which is ultimately to 


. pass that regulating influence by which economies are to 


be effected, existing energies developed and directed into 
useful channels, and the sources of leakage and waste 
effectively closed. The necessity is one that is demanded 
by an age of highly-specialised equipment, the coming of 
which has entirely changed and transformed the old 
order of things, and by rendering possible a greater 
degree of accuracy with increased output in all depart- 
ments, signalised the dawn of keener competition in 
trade. In so far, then, as it is a question of grouping 
and presenting statistics as a means of furthering the 
possibilities of more economie control and increased out- 
put, the situation is a problem that may only be met by 


a highly-specialised system of accounting; but for the | 


effective application of those statistics to the principles 
of manufacture and factory control, there must be a 
combination of accounting experience with engineering 
administrative ability in close, active co-operation. 


CORRESPONDENCE DEPARTMENT. 


Inward Letters.—The duties of the organising account- 
ant may rightly be said to commence with the receipt 
and dispatch of correspondence incidental to the conduct 
of the firm's business. 

Dealing first with the inwards letters or correspondence 
received from outside sources, the custom of arranging 
with the postal authorities for the delivery of all letters 
to a special messenger from the firm, instead of through 
the ordinary medium, is first worthy of comment. By 
this means the risk of pilfering from letter boxes and of 
delayed delivery is avoided. The practice is to provide a 
leather bag fitted with a lock having duplicate keys, one 
of which is retained by the postmaster. os 

Among the numerous methods adopted for the preser- 
vation of inwards correspondence, there is none that more 
deservedly commands the attention of its ever-widening 
field of advocates than that known as the “Card 
System.” Wherever records are to be filed for future 
reference, whether in the industrial, commercial, or pro- 
fessional world, its ready adaptability and the value of its 
immediate access for information, demonstrate its worth 
as an economist in the highest sense. 

But the success of its adoption is greatly dependent 
upon the suitability of the outfit obtained at its installa- 
tion, and nothing compromises its successful working so 
much as does the substitution of cheaper cards and 
unsuitable storage provision, for the appliances that are 
specially manufactured, under expert management, by the 
lirms whose speciality is the installation of the “Card 
System.” The cards should be strictly uniform in size, 
with a good writing surface and true shear-cut edges that 
will not split with handling. They. are contained ina 
drawer-cabinet, as described in a subsequent paragraph. 
‘ Simultaneously with the preliminary perusal of the letters 
dy the secretary, or other official authorised to open the 
mail-bag, the chief correspondence clerk writes up the 
postal register arranged as in Fig. 1. 

F Each letter should be endorsed immediately on 

gg with a self-dating rubber stamp similar to 

pi = should then be handed to the correspond- 

e: ¢c er for entry in the postal register, when columns 

inte C are completed by insertion of the required 

of th nation, and each letter endorsed with the number 
‘he file to which it is to be ultimately relegated. 


th and breadth of the factory, with its resultant | 
lity in the general tone of all departments, has been | 


| 


Indeed, such is its value from the view- | 


| 





Having registered the receipt of all letters, telegrams 
and postal packages in this manner, the secretary then 
takes charge of the same, and after filling in columns D, 


Fic. 1.—Postal Register. Size, F’cap. 
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EK, F in the register, and the name of the department in 
the space provided by the stamp impress on the face of 
the letter, passes the correspondence forward to the 
departments concerned for attention. 


Fic. 2.—Self-dating Stamp. 
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It will be observed that a complete record of each 
day's letters, &c., and their deposition now appears in the 
postal register, and as it is essential that prompt atten- 
tion shall be given to the various communications, any 
delay will be at once apparent by a vacant space in the 











| column provided for date of return from the respective 


departments. 

Following the transfer of letters to the officials in 
charge of the various departments, a card index as shown 
by Fig. 3 is compiled by reference to the register. 


Fic. 3.—Correspondence Index. Size, 5in. x Bin. 
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Name or title 
Postal address 





Telegraphic address... 
Telephone No. Santa 




















These cards are numbered in the top right hand corner, 
the number of the card being identical with that already 
given in the register to letters received from the various 
firms enumerated. Care should be taken that one 
number only is given to each firm, no matter how ex- 
tensive or frequent their communications may be. 

The correspondence index cards are filed vertically in 
drawer-cabinets, in alphabetical order according to name 
of firm, and form a most useful source of information, 
particularly as they may be employed to carry informa- 
tion relating to pay-day for settlement of accounts, 
financial standing, name of bankers, trade references, &c. 

When necessary to refer to any communication, the 
number of the index card will indicate the locality of the 
letter file in which the letters have been filed, which is 
illustrated below. This simple form of file, or binder, is 


Fic. 4.—Letter File. 














a plain sheet of stout Manilla paper, folded in such a 
manner as to allow the back, bearing the correspondence 
number, to project about half an inch for ready location. 
These wrappers are filed on end, similarly to the cards, 
in a cabinet of drawers with an inside capacity of about 
30in. deep. 

Should it be found desirable to dissect the corre- 
spondence with certain firms, so as readily to turn up 
communications regarding any specific subject—e.g., 
accounts, quotations, orders, &ce.—the practice is to apply 
the decimal system to the letter files in which such 
letters are contained. For example, by reference to the 
card index, it is ascertained that No. 1 is the file which 
contains the general correspondence with Jones, Brown 





and Smith, this card being placed in the section com- 
prised under letter J. Turning to the letter-filing cabinet, 
the drawer containing file No. 1 is withdrawn, and the 
required correspondence is immediately accessible. Should 
letters from Jones, Brown and Smith, bearing on matters 
relating to their account, be kept separate from the 
general correspondence, the card index will refer to 
file 1.1, which will be found immediately behind the 
general correspondence file No. 1. 

It should be noted that, when the letter is returned 
from the department which has dealt with the matter, a 
carbon copy of the reply is attached to the letter received 
from Jones, Brown and Smith, and both are filed in datal 
order in the letter file. By this rule, the whole of the 
correspondence is at once brought under notice. The 
utility of this practice will be immediately apparent, and 
its superiority over the old system of press-copy letter 
books, with the much-laboured reference from inwards file 
to letter book, and vice versd, is too patent for words. 

Outward letters.—The next subject for consideration 
is the mailing of replies. The heads of the various 
departments having checked and signed their respective 
letters, will pass the same forward, together with the 
duplicate copies, addressed envelopes, and enclosures, if 
any, to the correspondence office. In order to ensure the 
proper despatch of documents intended for enclosure with 
letters, it is desirable to employ the “enclosure slip,” 
illustrated by Fig. 5. This form should have a gummed 


Fic. 5.—Enclosure Slip. 





For enclosure to 











edge. On reaching the correspondence office, the 
work of sorting the letters into alphabetical order with 
the aid of one of the various stationers’ devices available 
for the purpose, and the stamping of the letters, parcels, 
&e., for entry in the postage book, illustrated by Fig. 6, is 
now proceeded with. 

This important duty is one that is all too frequently 
left to the care of an irresponsible junior clerk, often a 
mere boy, with the most vague ideas of the necessity for 
method and care. A very large percentage of the mistakes 
arising in the mailing department are certainly due to 
the lateness of the hour at which the work is often per- 
formed, and the consequent haste to get away to outside 
appointments. Too much stress cannot, therefore, be 
laid on the importance of dealing with the correspondence 
early in the day, so that only a small proportion will 
remain for mailing at closing time. 

In large establishments it is usual to distribute this 
work among all the clerks, two being told off by the chief 
clerk each day for the purpose, and a chart is hung inthe 
office setting out the postal arrangements in each week, 
and the system has much to commend it. In this case 
the folding and stamping is undertaken by the elder clerk 
in charge of the work, who checks the enclosures and 
calls out the necessary particulars for the other to write 
up the “ Postage Book,” of which the form is illustrated 
below. 

Fic. 6.—Postage Book. 





= | time and place Descrip- seena mount of|| Clerk’s 
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In order to check the value of stamps on hand with the 
total amount credited through the above register, a balance 
is struck at the close of each day and carried forward to 
the following day’s account. The importance of exercising 
a careful supervision over the postage stamp accoynt is 
too self-evident to call for special comment, and access 
to the stamps should only be given to the person 
responsible for their custody. 

The card index.—The next point for consideration is a 
ready location of the index card and the letter file 
respectively. It will be observed that not only is the 
necessity for re-writing and transcription, so often de- 
plored in book records, obviated by the elasticity of the 
“card system,” but the facility for ascertaining the 
required information is immensely greater than in the 
system of indexing by means of books. And who does 
not recall the irksome task of frequent transcription of 
records carefully committed to bound indexes, which 
have eventually been found of altogether insufficient 
capacity, in spite of the care taken that “B” should have 
twice the number of pages allotted to “ Y,” and so forth. 
But with the introduction of the “card system” this 
necessity is a thing of the past. For a system of “ bind- 
ing” in drawers knows no limit of capacity, and the 
arrangement of names in alphabetical or numerical order 
by means of loose pointers calls for no transcription. 

These pointers, or guides, as they are more frequently 
called, are tinted boards of the same dimensions as their 
respective index cards and letter files, with the exception 
that they are arranged with a projection of }in. to }in., 
extending from one-fifth, one-third, or one-half of their 
whole length, so that five positions are obtained by the 
use of the first, three by the second, and two by the last- 
named. The guides are distributed over the index cards 
in the proportion of one of the former to ten of the latter, 
and in such a manner that no two guides of one position 
are permitted to follow each other. The “guide” carries 
the name of the firm whose index card it precedes, typed 
or written on the point of projection, being inserted in 
order of sequence, according to “position” of projecting 
tab. 

In houses where it is desirable periodically to circu: 
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larise clients in order to bring before their notice special 
lines of produce peculiar to their respective trades, the 
use of the coloured index cards for each business is found 
to be most valuable. By the employment of separate 
tints for each industry or profession, the utility of this 
distinction is particularly appreciable. An excellent 
substitute for the distinctive tint in this connection is 
obtained by the use of tab cards on the numerical system 
of “pointers,” a separate number being given to each 
trade. The “guides” used in conjunction with the letter 
files differ from those in the card index in that they are 
endorsed with the number of the file, the position of 
which they fix, instead of with the name of firm. 

lor the purpose of following up inquiries received 
from prospective buyers, it can .be said, without fear of 
contradiction, that the cards present a most valuable 
solution of the problem in the proverbial nutshell. The 
importance of keeping in touch with an inquiry, and of 
pressing the same forward to successful finality, is a 
question that admits of no controversy. Nor is it a less well 
established fact that the number and aggregate value of 
business effected by a methodical and carefully-planned 
“follow-up” system, are far in excess of that accruing 
from the more expensive, though very necessary and 
desirable, system of reference to district agent and per- 
sonal calls. 

The adaptation of the card system, in keeping touch 
with inquiries, is illustrated by Fig. 7. This card shows 
the various dates of calls, the name of representative of 
the firm having the matter in hand, with brief notes as 
to what arises in subsequent correspondence. - It is filed 
in front of the tab-card bearing the date of the month on 
which it is intended a call shall be made, and classifica- 
tions of the cards under the names of the various 
travellers or agents may be made by the employment of 
different colours for~ the respective representatives. 
Reference is made daily to the inquiry index, to ascertain 
what has been put forward for attention, and the guide 
card is taken forward to the rear of the drawer until again 
required. 

If desired, inquiries may be classified under their 
respective districts by the use of “ guide cards,” bearing 
the names of towns, behind which is filed the particulars 
of any inquiry, which is either in abeyance or waiting a 
personal call. 


Fia. 7.—‘‘ Inquiries Index Card,” 
Size 5in. x 3in. 





LS ee called... 

Printed Matter sent 

Other letters following up 1 Date 
Oo J Reply 
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Date. | 














Filing.—The careful preservation of correspondence 
received, and the replies thereto, is a duty that permits 
no laxity or delay if there is to be due accessibility for 
future reference. 

Pending an opportunity for placing the matters in their 
respective files, which should be done within twenty-four 
hours at the latest, it is advisable to provide wicker-work 
trays for their temporary custody to prevent their being 
lost or mislaid. To facilitate the work of filing it is 
customary to employ the number of the file, which is 
identical with that on the correspondence index card, as 
a reference to be typed at the head of the letter. 

Reference to past correspondence.—Whenever the 
necessity arises to refer to the files for information, the 
department requiring the correspondence should send a 
written request to the correspondence office on Fig. 
8. This will be retained as a receipt for the file 
withdrawn, so that it can be readily traced, if required, 
by another department before its return, and will be 
exchanged for the file on its subsequent return. 


Fic. 8.—Requisition for File. 














Telephone messages.—The necessity for recording 
telephonic conversations with outside firms is such as 
to demand recognition in a work on Commercial Organi- 
sation. The urgent nature and importance of the duties 


that fall to the operator in the transmission of such 
messages cannot be regarded too seriously, and much 
that is deplorable in the misuse and abuse of this 
valuable means of inter-communication would be entirely 
removed if the need for promptitude, intelligence, and 
method were more generally recognised.’ As a means to 
this end, telephone messages should be committed to 
writing, and if the operator cannot himself reply to 
messages received, particularly those from distant 
exchange areas, "ig. 9 will be found of considerable utility 
in dealing with inquiries. 


Fra. 9. 








Loudon. 
Te lephone Message Now ...... 06 
Received at 


...0'clock, ...... day, 


Please reply on th: back of this form. 
(Sign ed) 











A record of all messages received and! transmitted 
should be kept on a sheet similar to Fig. 10, and care 
should be taken that the same are duly confirmed by 
post, except in occasional instances when confirmation is 
uncalled for. 


Fic. 10.— Telephone Message. Siz x F’cap. 


| 293-301 
| engines with which I am now about to deal—Nos. 271, 292, 





day, March 31st, 1906. 


| 
No. | Time. | Message, from or to. Reply. Confirmed by. 





Callers.—The question of visitors’ calls is one that may | 
not be passed unnoticed, inasmuch as an efficient admini- | 
stration demands that such calls, whether by appointment | 
or promiscuous, shall receive just the measure of atten- | 
tion and consideration that their varying importance 
demands. It is a generally accepted fact that much | 
valuable time is wasted, and more important business | 
neglected, by an injudicious extension of courtesy to | 
casual callers; and the situation is one that calls for care- | 
ful discrimination and managerial surveillance. As a 


Fic. 11.—‘ Caller’s Slip.” 








Remarks: 











means to this end the use of the “caller's slip”—Fig. 11 
—is customary and frequent. This is handed to the 
visitor desiring an interview with the firm’s representa- 
tive, and on being filled up is passed forward to the official 
interested. The date and time are filled in by the person 
who first received the call, and the slip eventually finds 
its way to the general manager or his deputy. 
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THE LATEST GREAT NORTHERN ENGINES. 
By CHARLES Rovs-MARTEN. 
No. I. | 

In the issues of THE ENGINEER of May 29th last and | 
January 26th this year there appeared illustrations and | 
dimensions of two express locomotives of the “ Atlantic ” or 
4-4-2 type, which have been built for the Great Northern | 
Railway. One, No. 292, is a four-cylinder balanced com- 
pound designed by Mr. H. A. Ivatt, chief mechanical engi- 
neer of the Great Northern Railway, and constructed at the | 
Doncaster works of that company. The other, No. 1300, | 
is also a four-cylinder balanced compound, but not of 
Mr. Ivatt’s own design, it being as a matter of fact onthe 
de Glehn principle and constructed by an outside firm, | 
the Vulean Company, Newton-le- Willows, with Mr. Ivatt’s | 
concurrence and also with his assistance as regards | 
various minor details, as in the case of the de Glehn 
engines, Nos. 102, 103, and 104, similarly built for the | 
Great Western Railway by an outside firm at the instance 
of Mr. Churchward. 

1t is not my purpose on the present occasion 
to deal with the latter Great Northern locomotive | 
and her work, for, in the first place, No. 1300 was 
disabled by a slight mishap at the time of my experiments, 
and secondly, she is, as I have just mentioned, not really 
of Great Northern design at all, as No. 292 is. On the 
other hand, there are two relatively new Great Northern 
“ Atlantics,” both designed and built by Mr. Ivatt, which 
differ in certain respects from all the rest of their class 
and also markedly from one another. These are Nos. 
271 and 294; the former a four-cylinder single-expansion 
engine; the latter a two-cylinder single-expansion, carry- | 
ing a higher steam pressure than any of the other | 
non-compound Great Northern “ Atlantics.”’ With each of 
these three Ivatt locomotives, the compound and the two | 
non-compounds, I have recently had some interesting | 
experiences as regards actual work done in the regular 
normal course. | 

When Mr. Ivatt, in 1898, brought out the first loco- 
motive of the “Atlantic” or 4-4-2 type ever seen on | 
British metals, viz., No. 990, I duly described in these | 
columns both the engine and her work. | 








It will be remem- 
bered that she had outside cylinders 18%in. by 24in. ; four | 


| lines. 


ieee 


coupled drivers nominally 6ft. 6in. in diameter, op 
6ft. 74in. with new tires, and 1444 square feet of heating 
surface. The “sample” engine, No. 990, proved on 
efficient and successful, that twenty sister engines were 
built—Nos. 949, 950, 982-989, 250, and 252-260. But the 
question arose whether greater boiler power might not 
render these excellent locomotives still more efficient: 
and so No. 251 was built with one of the vastest boilers 
yet seen in Britain, 5ft. 6in. in diameter, and providing 
2500 square feet of heating surface, the laterally-extended 
Wooten fire-box being employed and an extended smoke. 
box fitted. The superiority of No. 251 to the other 
forty-one “ Atlantics ” when any case of specially heavy 
hauling at high speed had to be performed was quickly 


so manifest, that Mr. Ivatt once more added twenty 
| sister engines to the sample one, No. 251, these being 


Nos, 


three 


numbered 272-291. Later he built twenty more 
and 1400-1410. Adding.to these the 


and 294—and No. 1800, with which I shall deal later, 
the total number of “ Atlantics”” on the Great Northern 
Railway is sixty-five, or twelve more than ever existed 
of the once famous but now fast disappearing Stirling 
8ft. single-wheelers, of which ten years ago there were 
fifty-three, but of which only eighteen now remain. 
Several years ago, when describing No. 990—the Great 
Northern pioneer of the “ Atlantic ’’ class—and her work, 
I set forth in detail the circumstances and conditions 
which brought about the genesis of this type on that 
line, Increased power was urgently needed. In accord. 
ance with the fashion of that decade, the machinery of 
transmission, viz., cylinders, &c., had been enlarged to 
culminating point in the late Mr. P. Stirling's last 
engines, the 8ft. single-wheelers of the “1003” class, 


| whose cylinders were given the enormous dimensions of 


19}in. by 28in., although the total heating surface available 
was only 1031 square feet. The adhesion weight had 
also been carried to a ne plus ultra, close upon 20 tons, 


| which, indeed, proved too much for the road, and broke 
| it up on one occasion, the result being the St. Neots acci- 


dent. Accordingly, Mr. Ivatt, in bringing out an abso- 
lutely new design, aimed specially at greater boiler power 
and larger adhesion weight than could with prudence or 
safety be placed on a single pair of drivers. He has 
always favoured a short piston stroke, for, although in his 
“400” and “1321” classes he continued the 26in. piston 
stroke previously possessed by the “Stirling” 6ft. 6in. 
coupled class, the new engines were little more than a 
moderate development of that class, having leading 
bogies and larger boilers. In No. 990, however, Mr. Ivatt 
brought out a type which was new not only to the Great 
Northern, but to the entire United Kingdom. For 
1444 square feet of heating surface, cylinders 18%in. by 
24in. seemed small in view of the fact that on certain 
other British lines cylinders 19}in. by 26in., and even 
20in. by 26in., were supposed to be adequately supplied 
by 1198 square feet and 1216 square feet. Judging from 
the prevalent practice of the “nineties,” it might have 


| been anticipated that Mr. Ivatt would take an early 
| opportunity of boring out his cylinders to a much greater 


diameter even if he did not’ increase the piston stroke 
from 24in. to 26in., as had been done on various other 
Herein is to be seen the first noteworthy feature 


in his later departure, beginning with No. 251. Instead 


| of increasing his cylinders to the ordinary ratio to boiler- 


heating surface, he took practically the opposite course. 
He did not reduce the size of his cylinders, it is 
true, but he still further increased what, according 
to prevalent practice, was the already extreme size 
of the boiler, namely, to 5ft. 6in. in diameter, having 
a total heating surface of 2500 square feet. No fewer 
than forty-three engines have now been built with these 


| exceptionally large boiler dimensions, two of these being 


compounded on the four-cylinder principle in two different 
designs. But Mr. Ivatt also built an additional engine 
of the “ Atlantic ” order with a “990” boiler, 7.e., having 
1444 square feet of heating surface. To this engine, No. 
271, were given four high-pressure cylinders—two placed 
outside the frames, two inside—all working on the front 
pair of coupled wheels. Each of the four cylinders was 
15in. in diameter, and the exceptionally short piston 


| stroke, 20in., was adopted, this being the same as that 


possessed by the first fifty engines supplied to the Great 
Northern Railway about the end of the “forties,” the 
well-known “Little Sharps,’ numbered 1—50. Four 


| cylinders, 15in. by 20in., are, of course, approximately 
| equivalent to a single pair, 2lin. by 20in. 


It would be 
assumed «@ priori that such cylinder power so disposed 
would give an exceptionally swift engine with excellent 
balance of the working parts, but perhaps of doubtful 
economy, when the extra cost and upkeep of four sets of 
cylinders, &c., instead of two, and the smaller capacity 


| for steam expansion afforded by their short piston stroke, 
| are taken into account. 


How far such theories are borne 
out by practical experience, No, 271 has not yet been on 
regular duty long enough to show with any satisfactory 
conclusiveness. But what I have to say about her actual 
work will at least show that the anticipation of speed 
capacity, at any rate, has been verified. Her tractive 
force, moreover, is 111 lb. for every lb. of effective 
pressure on the pistons, practically the same as that 
possessed by engines of the ordinary type with cylinders 
19in. by 26in.; and 7ft. driving-wheels, or 18}in. by 26in., 
and 6ft. 6in. driving wheels, of each of which there are 
many instances to be found in this country, The 
question to be solved by experience is whether the special 
advantages possessed by the “271” design are, or are 
not, purchased at too high a cost. And that still rests 
with the future to determine. 

My first run with No. 271 was made on the Leeds— 
London breakfast-car express, which is booked to run 
from Retford to King’s Cross, 188} miles, without stop, 
in 2h. 33 min., thus averaging 54°3 miles an hour from 
start to stop. The load was approximately 230 tons 
behind the tender. Starting punctually from Retford, 
No. 271, driven by Parkinson, climbed the four miles 
up grade at 1 in 178 to the Askham tunnel in 6} min., 
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Tuxford, 6} miles, in 9 min. 22 sec, from the 
A rapid descent of the moderately falling grade to 
followed, a speed of 80°3 miles an hour being 
attained near Crowpark, and a minimum of 69°2 being 
maintained on the level thence to passing Newark, 
‘ting when the resistance of the water in the track 
trough lowered it somewhat. The 12 miles between 
Tuxford and Newark were covered in 10 min. 22 sec. 
The subsequent rise toward Grantham was ascended at 
a steady rate of 60 to 64 miles an hour, but adverse 
signals brought us nearly to a stand just outside Grantham 
Station, after the 14} miles from Newark, nearly all 
uphill and much at 1 in 200, had been run in 
14min. 7sec. Thus almost a fresh start had to be made 
frou Grantham, whence there is a continuous rise at 
1 in 200 to the Stoke summit. The speed steadily rose 
from a walking pace to 40, 45, and finally 50 miles an 
hour, and was still rising when the summit was reached, 
7min. 28sec. from Grantham. Then came the long 
down-hill stretch from Stoke box to Peterborough, and 
here there was a steady, though not specially rapid 
increase of speed, until near Essendine a maximum of | 
over $0 miles an hour was attained. At Tallington our | 
rate was still 75, but thenceforward we had to ease down | 
to Peterborough, being considerably in front of booked | 
time. There was the usual dead slowing through Peter- 

borough Station, and soon the climb up the Abbots Ripton 

bank had to be faced, about 5 miles at 1 in 200. The lowest | 
speed up this grade was 51°7 miles an hour. The subse- 
quent descent to Huntingdon was made quite leisurely ; so, | 
indeed, was all the remainder of the journey to London, 

where we finally arrived more than 3 min. in advance of 

booked time, having performed the journey from Retford 

in 2h. 29 min. 49 sec. inclusive, or 2h. 27 min. net, most 

of the journey having been made under very easy steam, | 
but having, nevertheless, averaged 55 miles an hour 
on the travelling time from start to stop, or 56°5 on the 

entire net time occupied, without allowing anything for 
the long slow into Peterborough due to our being so much 

before time. 

With No. 292 I made, inter alia, two special test 
journeys, one with the 1.30 p.m. down fast Leeds express 
from King’s Cross to Doncaster, the other on the up 
dining-car Leeds express from Doncaster to London, due 
at 9.25 pm. In THE ENGINEER of 19th May last will be 
found a double-page illustration of No. 292, as well as an 
outline drawing and some of the principal dimensions. For 
the benefit of readers who have not the opportunity or the 
leisure to refer back, I may say briefly that No. 292 is a 
four-cylinder balanced compound constructed on a prin- 
ciple designed by Mr. Ivatt himself and possessing several 
special features. To the vast size of the boiler I have 
already adverted, but I may mention that it is 16ft. in 
length and 5ft. 6in. in diameter, and contains 248 2tin. 
tubes. From these figures it will be observed that, in 
accordance with the designer's usual practice, there is 
abundant spacing and no crowding of tubes in order to 
obtain a merely ostensible increase of heating surface. 
The mechanical arrangements of the engine are officially 
described as follows :—‘It can be worked either simple 
orcompound by means of a change of valve placed over 
the steam chest of the inside cylinders. When it is 
working simple the change valve stands so as to admit 
high-pressure steam to both sets of cylinders, and to dis- 
charge the exhaust of the outside cylinders into the blast 
pipe. When the change valve stands in the other posi- 
tion, it cuts the boiler steam from the inside cylinders 
and turns the exhaust from the outside cylinder into the 
inside steam chest, the steam, on its way, passing 
round the inside of the smoke-box. The change valve 
is worked by a small auxiliary steam cylinder in con- 
nection with a water dashpot, which is arranged so 
as to lock it in either the simple or compound 
position. The valves on the outside cylinders are 
Richardson's, balanced with the back cut out between 
the strips, so that the exhaust goes straight through. 
The inside cylinders and crank axle, motion, &e., are 
similar to those on the Great Northern standard coupled 
engines. The steam chest is between the cylinders, and 
the valves are balanced by strips working against a 
rubbing plate placed between them. There are two | 
reversing levers with sectors; they stand close together | 
on the foot-plate; the outside one works the outside | 
‘Walschaert’ gear, and the inside one works the revers- 
ing shaft for the link motion of the inside cylinders. | 
Each reversing shaft can be locked from the foot-plate 
by means of a vacuum lock placed on the middle of the 
shaft.” But it is in the dimensions of the cylinders, 
especially in their relative aspect, that the most excep- 
tional feature of this locomotive is found. The two high- 
pressure cylinders, placed outside the frames, are of 
curiously small size, viz., only 13in. in diameter with 20in. 
piston-stroke. The low-pressure cylinders, placed inside 
the frames, are also of exceptionally small diameter, viz., 
16in., but have 26in. stroke. Thus, supposing the engine 
to be working non-compound, the four cylinders would 
approximately represent the equivalent of two cylinders, 
each 203in. in diameter, which so huge a boiler ought to 
be able easily to fill with live steam in the case of pro- 
longed single-expansion working being necessary. The 
steam pressure is 200]b. per square inch. The driving 
wheels are 6ft. 8in. in diameter, with new tires. The 
outside high-pressure cylinders drive the rear pair; the 
inside low-pressure cylinders the front pair. The bogie 
and trailing wheels are 8ft. 8in. in diameter. Each pair 
of driving wheels carries a weight Of 18} tons—giving 
36} tons total adhesion—the bogie wheels 18} tons, the 
trailing wheels 14 tons, making the total weight of the 
cugine, exclusive of tender, 69 tons. 
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T RENCH railway companies are enjoined, by an order 
emanating from the Ministry of Public Works, to bring speed 
recorders on locomotives into general use 2s soon as possible, 
ecause, in case of accident, they aid in fixing the responsibilities. 
ventions calls upon the companies, in accordance with con- 
““ntions in 1883, to increase their rolling stock before each new 
ened in proportion to its length. 


Another order 


Ine is of 


GEOLOGY IN RELATION TO ENGINEERING. 
By SvanLey C. BAlLey, Assoc. M. Inst. C.E. 
No. I1.* 

Heavy railway embankments which cross boggy or 
peaty ground, that is not capable of sustaining the weight 
of the bank, are very liable to settle considerably in the 
centre, and so force the ground out on either side as 





represented in Vig. 12, unless precautions are taken to | 


prevent it, by putting a thick layer of brushwood fascines, 
crossed and recrossed over the ground before tipping the 
bank, and so distributing the load more uniformly. A 
settlement such as this does not always occur until after 
the railway is completed, and the heavy traffic comes 
over the bank, setting up considerable vibration, the im- 
portance of attending to it therefore during the construc- 
tion of the embankment is emphasised, otherwise the only 
alternative, short of the reconstruction of the hank, is to 
cut deep trenches along each side, some distance away 
from the bank, and so drain the land well, or else to drive 
a row of sheet piling along each side, parallel with the 
mound, to limit the movement; but, unless the piles are 


| carried down to solid ground, they will be of little use. 


The fact of putting a flatter slope than the usual 2 to 1 


Section 
Lae 








to the bank will not help to prevent a settlement, because | 


in loose material, such as that used in the construction 
of embankments, the weight on the ground is in propor- 
tion to the height of the bank, and the load is not dis- 


tributed uniformly ; this can only be attained by pugting | 


a rough timber grid under the embankment. 


The quantity of additional material which will require | 
to be tipped into a bank resting on soft ground, in order | 
to allow for settlement of the subsoil, is from 5 to 7 per | 
cent. of the cubic capacity of the bank, in addition to | 
the usual allowance for the consolidation of the material | 
in the bank itself. The following additions should be made | 


to the cubic capacity to allow for the shrinkage of railway 


banks caused by compression and the percolation of | 


water :— 
Per cent. 


For banks up to 10ft. high allow — > 
os ;. from 10ft. to 20ft. high allow 4 
, 20ft. to 30ft. ,, PS 3 
“ », B0ft. tod0ft. ., a Pe 
The increase in volume of various soils after excava- | 


tion is as follows :— 


Per cent. 

Sand and gravel a © 
Sandy loam seat atte oben ee 9-4 
Sandy loam and clay mixed ... 10 
Dredged mud 10-4 
Earth ... 20 
Earth or clay 25 
Stiff mud 40 
Rubble rock 50 
Chalk f 72 
Solid rock ... 80 to 90 


In sand dredging the quantity measured in the barges is 
from 27 to 32 per cent. less than that measured in siti, 


OS 


this is due to a large amount of the sand being suspended | 


in, and carried away by the water currents. In hard 
boulder clay a cubie yard in siti# represents 1°48 barge 
tons, and in soft mud 1°58 barge tons. 


Fig. 13 illustrates a case where a railway embankment | 


on side-long ground was undermined by the surface water 


| flowing down the hillside, and so causing the bank to slip 





Fig. 13 


| bodily; this was overcome by cutting a ditch along 


the uphill side of the bank near the top at (A) parallel 
with the railway, and then tunnelling through the bank 
at intervals, and constructing culverts in connection with 
the ditch, in order to drain off the water to the lower side 


but if dried and then exposed to a wet atmosphere will 
fall to pieces quickly. Sandy clays, weighing 113 lb. per 
cubic foot, when dry will readily absorb water, running to 
sludge or slurry with an angle of repose not exceeding 
16 degrees. Argillaceous silt will absorb 53°5 per cent. of 
its volume without altering its form, but after absorbing 
78°5 per cent. it disintegrates and becomes a slurry. 
Blue lias clay will often not stand at slopes of 4 and 5 to 


-—— Onigiaal 
* ee Slope 





Cutting 








Fig. 14 


1 when saturated with water, and plastic clays at slopes 
of 7 to 1. 

The following approximate analyses of silt and clays 
are interesting for comparison :— 


White London 

Silt. Blueclay. Chinaclay. Lozm. Clay. 

percent. percent. percent. percent. percent, 
ee ee eae” ee Tee 
Alumina 56 19 38 27 ww §6=k 
Tron = _ ] | Lees 8 
Lime .. * 3 7 1 - 1 
Magnesia ... we eee 2 ae 5 
Sulphur | ere ei wi “= 
Organic matter aa 13 i) 2 
Water loss... 7 7 a 
100 100 100 100 100 


The natural slopes of various kinds of scils with refer- 





Fig. 15 


ence to the hcrizon is skown in tle acecmpanying 
table :— 
Chalk rock 
ey honk Oo oo ag 
Dry sand mixed with earth 
Sand, fine and dry 
Sand, fine and wet 
Sand, very wet ... ... ... 
Shingle mixed with gravel 
Loose shingle acd Hass 
GION aac ats) see cai <a 
Gravel mixed with sand ... 
Damp clay, drained ... 


3 tol. 

1 tol. 

14, 14 and 23 to 1. 
14, 14 and 1g to 1. 
2 to 

14 to 1. 

rd and 13 to 1. 

1} and 1# to 1. 

1, 1} and 13 tol. 
14 and 2 tol. 
ltol. 


Wetclay ... ... 3 and 4 tol. 
Dry clay 13 and 2 to 1. 
Peat sa Lien ba ae land 4 tol. 
Vegetable earth, moist # and 1 tol. 
be dry... agency, | Se 
very wet oad) jeex, 


# and ltol. 


Compact earth 
i 4 and 5 tol. 


Plastic clay, dry 


a ee een 10 and 16 to 1. 
Earth and clay, drained ... 1h to}. 

99 wet ... 2tol]. 
London clay, wet... 3 to}. 
Stiff clay and dry mud 1 tol. 
Hard chalk... ... . Vertical and } to 1. 
SONG GGE nse sie. ee ? tol. 


An instance has occurred in Germany where a railway 





Fig. 16 - 


of the slope. One would scarcely expect a bank such as | cutting passed through sidelong ground, consisting of 
this to give way with the strata indicated in the illustra- | alternate layers of sandy gravel and clay, as illustrated 


tion, consisting of loam, gravel, and sand, with blue clay | jn Fig. 15. 


The surface drainage, after heavy rains, 


below, as a large portion of the water would naturally | passed down the uphill slope B into the ditch without 


soak away into the ground. If the surface had all been 
of a rocky nature, the probability of a collapse of the 
embankment would have been much greater. 

The portion of railway or road which runs through 


| cuttings made in clays which are apparently very stiff 


when dry or nearly so, and will stand at slopes of 1 to 1 
or 1} to 1 when freshly cut, but which when exposed to the 
action of the weather for some time, turn into a slurry, and 
will then be only stable at slopes of 3, 4, or 6 to 1, are 
probably the most troublesome with which engineers 
have to deal. The only alternatives are either to buy more 
land, and put a flatter slope to the sides of the cutting, to 
excavate a large portion of the bank and burn it into 
ballast, replacing it again, or else to drain the slope by 
cutting deep “grips,” headings, or channels into the slope, 
and to fill them in with hard chalk or rubble stone, after- 
wards forming the bank to its original or a flatter slope if 
possible. The way in which the slopes of such a cutting 
will slip is shown in Fig. 14. 

Some clays if saturated with water will hold together, 





* No, I. appeared March 16th. 








doing any damage, but on the downhill side A it per- 
colated through the sand and gravel beds, and so saturated 
them that this side slid into the cutting, leaving a natural 
slope of 1 in 10. In some cases it has required as much 
as forty years to bring about this result. 

Cuttings made for railways and roads through sidelong 
ground, in formations such as _ the lias, which consists of 
alternate layers of rock and shale, &c., and which may 


| be dipping at a steep angle, should be carefully watched 


for landslides, which are very liable to oecur, especially 
after hard frosts, rain, and snow. The water percolates 
through the fissures, freezes and swells in the shale, 
causing disintegration, with the result that the rock 
above, losing its support, breaks away and slides into the 
cutting, as represented in Fig. 16 at ABC. The vibra- 
tion of passing trains is sufficient to cause a landslide in 
similar circumstances. During the excavation of the 
cutting a cross-section of the strata should be plotted, 
by observing the height of the corresponding layers of 
stone, &c., on either side of the cutting above formation 
level; the angle of dip can then be measured. A land- 
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slip very similar in character to that described recently 
took place in Somersetshire. 

Fig. 17 represents an instance in which the spoil bank, 
constructed from the material excavated from a deep 
cutting, was placed too’ near the banks of a river, that 
were not capable of sustaining the extra weight at a 
time when. the sub-soil became saturated with water 
during a severe winter in which there was a good deal of 
frost and snow. A large part of the river bank suddenly 
gave way, and forced up the bottom of the river, causing 
considerable obstruction. This was no doubt due to the 
disintegration of the natural ground, set up by the frost 
and the percolation through the soil of the water from 


the river and the melting snows, thus converting it into 
more or less of a slurry. 

Cases have oceurred in which dock walls have slid 
forward bodily without overturning, even when the 
foundations have been constructed on piles. This has 
generally been caused by the sliding of the strata when 
saturated with water. In one particular instance a dock 
wall resting on plastic clay was forced out into the dock 
by the pressure of heavy stacks of coal, mineral ores, and 
other materials placed on the wharf; the wall did not 
overturn until the saturation of the sub-soil had reached 
its maximum. 

When the dock wall merely rests on plastic clay, 
inclined as shown in Fig. 18, the wall is very liable to 
slide into the dock, on account of the great reduction in 


the coefficient of friction, and the pressure of the water- 
logged backing, which would weigh about 130 1b. per 
cubic foot, as against the water pressure of 64 lb. per 
cubic foot in the dock. 

On the lake of Zug, in Switzerland, in 1887, a serious 
landslip occurred, resulting in the loss of many lives and 
great damage to property. A new quay wall had been 
built on piles, and the ground at the back filled in to a 
height of 2ft. 6in. above the water level. Soon after the 
work was completed the whole slid into the lake for a 
distance of from 200 to 300 yards. Many of the build- 
ings near the lake sunk vertically to a depth of 25ft. The 








Fig. 19 


strata consisted of a top layer of earth, sand, and gravel 
from 5ft. to 23ft. deep, resting on a muddy quicksand 
from 65ft. to 100ft. in depth. The cause of the disaster 
was traced to the squeezing out of the lower stratum of 
muddy sand caused by the weight of the quay wall, 
embankment, and houses. The lower stratum consisted 
of 38 per cent. quartzose sand, and 62 per cent. of fine 
stone dust and mud, and was saturated with water. 
When constructing breakwaters of loose rubble stone, 
or. pierre perdu, on sandy or muddy foreshores, or 
where the formations are of glacial origin, a large amount 
of settlement is likely to take place, as indicated in 
Fig. 19, due to the ground being incapable of sustaining 





“Lias Limestone. 


Fig. 20 


the extra weight. The amount of stonework which must 
be added to the breakwater mound to make up for this 
settlement varies with the quality of the strata, but it 
may be taken approximately at from 20 to 25 per cent. 
of the volume of the mound. 

A case is illustrated by Fig. 20 in which the abutments 
of a railway bridge collapsed by sliding into a river. 
The abutments were founded on stiff brown clay over- 
lying a stratum of blue clay resting on a layer of peat. 
Previous to the construction of the bridge borings had 
been made on each bank, but not in the bed of the river; 
and after the collapse of the structure it was found that 
the river bed consisted of quicksand and mud. It was 





surmised that when the river was in flood the abutments 
of the bridge were undermined by the water which passed 
through the quicksand. The foundations were after- 
wards satisfactorily piled. 

When selecting the site for a reservoir great care 
should be exercised in surveying the ground and noting the 
geological formation, as instances have occurred in which 
the dam of a reservoir has been subjected to considerable 
uplifting pressures due to the upland water, and that 
stored inside the reservoir finding its way under the 
foundations of the dam through a pervious stratum, as 
shown in Fig. 21 at A. Through leakage in this way the 
water level in the reservoir may be lowered considerably ; 
this can be prevented to a great extent by cutting out 


Top Water Level 





the pervious stratum at its outcrop to a depth of several 
feet, and filling in with clay puddle or concrete, and 
stopping up all crevices and fissures with these materials. 

In the case of railway cuttings which run through 
strata dipping, as represented in Fig. 22, and in which 
each side of the cutting is protected by retaining walls, 


there is not likely to be so much pressure on the wall at | 


as there will be on that at A.. Consequently the 
former can be made of. thinner section than the latter. 
The wall on side A may have to sustain considerable 
pressure from the surface water percolating through the 
strata, and there will also be a tendency for the strata 
comprising the formation to slide one upon the other 


towards the wall; but as the inclination of the formation 
is away from the wall on side B, the surface water will, 
to a great extent, drain away from the wall, and there 
will be little tendency of the strata to press against the 
back of the wall, unless it is considerably fissured. 

Boulder clay is one of the most troublesome formations 
that the engineer is called upon to deal with, especially 
when driving piles or sinking steel cylinders and caissons. 

In the latter case, when the boulders are large the 
only alternative is to get them out in pieces by blasting, 
but this is liable to cause damage to the cylinders if not 
carefully done. 

To ensure caissons and cylinders sinking regularly, the 


sides should be parallel throughout and not tapered to a | 


larger diameter at the bottom, nor should the bottom be 
splayed out where it passes into the ground to a larger 
diameter, as shown in Fig. 23, because this causes con- 
siderable loosening of the soil round the caisson, and 
it is difficult to keep it vertical, also, should an obstacle 
be encountered, the caisson is more liable to tilt over to 
one side. 





ACCIDENTS TO SERVANTS ON AMERICAN 
AND BRITISH RAILWAYS. 


Many American railway officers, in order to explain | 


away the large number of fatalities on their lines, are 
fond of the argument that most of these accidents occur 
in the handling of freight trains. They point out that 


American roads have a larger mileage than Great | 


Britain, that distances are greater, and that they carry a 
much larger tonnage. 
fact that our lines are congested and generally densely 


crowded, and that our stations and junctions—and there- | 
fore the points of danger—come close together, is all in | 


our favour, as, to quote the proverb, “the greater the 


danger the greater the safety.” American railroad officers | 


contend that the close proximity of station to station, 
junction to junction, calls for constant watchfulness, and 
consequently British trainmen are always on the alert 


They also point out that the very | 


Ls 


and on the look out for danger. Again, our contines 
being much narrower, we are able to exercise a greater 
supervision and to secure that discipline it is notorious 
the American railways so sadly lack. 

There is much to be said in favour of these arguments, 
We admit the greater millage, longer distances, and 
higher tonnage. Further, there would seem to be some 
sort of an association between railway accidents and 
goods trains, as we find that out of the seventeen prom- 
inent collisions commented on in the report of the Inter. 
state Commerce Commission for the quarter ending 
June 30th last freight trains were concerned in fifteen 
collisions. It must be further borne in mind that in 
America freight trains are not run on schedule tine, 
They are all run as “specials,” and have no fixed times 
for running, nor instructions as to shunting at certain 
points for other trains to pass. Consequently other 
trains on the road are to some extent unaware of their 
presence, and possibly do not make that provision jn 
their own movements and operations that would be 
effected were the trains run on some some sort of a pro- 
gramme, such as is laid down for 95 or 97 per cent, 
of the goods trains in Great Britain. Whilst not exactly 
apropos of this subject, it may here be stated, as indica- 
tive of the care shown in the working of British railways, 
that in the Great Western “working time-table "—/\,.,, 
| the book containing the times of goods as well as pus- 
|senger trains—provision is made for certain times at 
| which special trains can be run, if such be necessary, 
| as, for example, special coal trains from South Wales, 
| Should these trains have to be run, they are started at 
| the times laid down, and then it is found that a “road” 
| is made for them. 

It is also contended by American railroad officials that 
| the Interstate Commerce Commission, with a view to 
secure an increase in their powers over the railways, tind 
a delight in magnifying mishaps, and like the wicked boy 
and the old lady in Punch, to make the flesh creep. How 
far this contention is true we cannot say, but we are 
free to observe that, modify the facts as much as any 
opponent of the Interstate Commission may desire, they 
are very bad reading. Granting all the arguments 
American officials can advance as to greater mileage, 
| longer distances, higher tonnage, heavier trains, more 
| servants employed, less supervision, and even conceding 
| that the American railwayman takes more risks, the com- 
| parison between the number of fatalities there and in 
| Great Britain cannot be accounted for satisfactorily. 

| Toarrive at any comparison it is necessary to study 
the annual general report on railway accidents in the 

United Kingdom for the year 1904 (Blue book Cd. 2605), 
and the annual report of the Interstate Commerce Com- 
| mission for the year ending June 30th, 1904. Such 
| literature is dry reading as a rule, but we will endeavour 
| to present the main features in as attractive a form as 
possible. To get an idea of the extent of the operations 
of American railways the following figures should be 
borne in mind:— ‘otal railway servants, 1,296,121; 
|number of passengers carried, 715,419,682; passenger 
mileage, 21,923,213,536; tons of freight carried, 
1,309,899,165; ton mileage, 174,522,089,577. Of the 
total servants there are 253,834 trainmen in the following 
grades:—Enginemen, 52,451; firemen, 55,004;  con- 
ductors (passenger and goods guards), 39,645; other 
| trainmen, 106,734. Of the men engaged in the move- 
|ment of trains, such as switch tenders (pointsmen), 
| crossing tenders, and watchmen, there are 46,262. It is 
| unfortunate that our returns do not give the same full 
| information as is vouchsafed in the American figures. 
| We do not know the total number of railway servants, 
| the total passenger mileage, number of tons of goods con- 
| veyed, nor the number of ton-miles. We only know that 
| 1,198,548,000 passengers were conveyed in the United 
| Kingdom during 1904, and that 325,868 servants “ were 
| exposed to danger”’; also that there were 71,007 trainmen 
in the following grades :—Enginemen, 25,042; firemen, 
23,242; passenger guards, 7601; goods guards and 
brakesmen, 15,122, 

The principal object of this article is to refer to acci- 
dents to servants, but it is desirable to take advantage 
of the opportunity to point out the greater security en- 
joyed by the general public in Great Britain. From acci- 
dents to trains the figures are as follows :— 











1 Passenger 
injured in 
every 


1 Passenger 
killed in 
every ' 
Great Britain... 6 5BA 199,758,000 2,244,472 
America ... 262 4798 2,730,609 149,107 
In addition to train accidents, a number of passengers 
were killed by the movement of trains and railway 
| vehicles. The figures of these are:—Great Britain, 109 
killed, 2135 injured ; America, 179 killed and 4133 injured. 
Particulars of the 109 killed and 2135 injured on British 
railways will be instructive, not only as showing the 
mishaps that occur to passengers, but how the Board of 
Trade exercise supervision over our roads, as these figures 
are presented to them in accordance with their statutory 
requirements :— 


Killed, 


Injured. 


Killed. Injured 





(1) When entering trains... ... 7 
(2) When alighting from trains ... ... ... 6 
From falling on to platforms, ballast, &c.— 


From falling between trains and platforms— 


67 


105 


(1) When entering trains ... ... .. .. 1 
(2) When alighting from trains Saad ase 
From falling off platforms and being struck or 
TUR OVER. OF TEAEIB 6 sie; snd. Seda” sae eee? ase 
Whilst crossing the lines at stations— 
(1) Where there is either a subway or foot- 
| RS ES a ae eer 
(2) Where there is neither a subway nor 
SOOO nix 40s sen, sad) ene aa 
By the closing of carriage doors... ... 1.0... > 
From falling out of carriages during the 
running of trains... oo 
By other accidents 


2 
488 
63 


280 


33 
21 

In addition to these accidents there are casualties to 
the public going to or from the station, crossing the line, 
trespassing, &c. Railway companies in neither country 
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we to be held to blame for most of these, but they are 
mesure’ as happening in connection with railways. 
These figures are :-— pores : 
These figu Great Britain. America. 

Killed. Injured. Killed. Injured. 


From train accidents, not as 





2 
PASSENGOrS — see vee see ont eS 

Passing over railways at level = fe, ee 
COSSIDGS wee cee ore tees 67 23 597 3* 7977 

Trespassers, including suicides 425 132 

On business at stations and om 
others not included above 49 126 


‘Includes 5105 trespassers killed, aiso suicides, and 5194 tres- 

passers injured, : i 
Turning now to casualties to servants, and taking 

There were 3682 killed and 67,067 injured 


America first. 
Details cf these are: 


in various Ways. 





Killed. Injured. 
By collisions and derailmeats 
A ear sy aay 
Trainmen neath A 613 4,337 
Switch tenders, &ec._... CLG eS 138 
Other servants 20 854 
Total 723 5,329 
By coupling casualties— F 
“  'Trainmen... s. 269 3,506 
: ‘ on 
Switch tenders, &c. 23 420 
Others servants 15 93 
Total CF ic: ce SO 
By falling from trains, locomotives, or 
“cars in motion ie si 
Trainmen : apie H 7 4,757 
Switch tenders, Xc. 25 301 
Other servants 75 570 
Total asa ae 5,628 
Ry jumping on or off trains, locomotives, 
or cars In motion 
Trainmen Pei 116 3,926 
Switch tenders, &c. 14 278 
Other servants 61 506 
Total 19] 1.710 
The total casualties are as follows 
Trainmen : 2114 29,275 
Switch tenders, &c. 229 2,070 
Other servants 1289 3,722 
Total 3632 67,067 


The net result is that in America one servant in every 
857 was killed and one in every 19 was injured. Of the 
trainmen—enginemen, firemen, conductors, brakesmen, 
&e.—one in every 120 was killed and one in every nine 
injured. 

Turning now to the casualties amongst railway ser- 
vants in Great Britain, we find that from all causes there 
were 416 killed and 6590 injured. These are accounted 
for as follows :— 

Killed. Injured, 
By train accidents ... 0 won : 7 114 
While coupling or uncoupling vehicles . 10 542 
By coming in contact, whilst riding on vehicles, | 4 97 
with other vehicles standing on adjacent lines / si 


While passing over, under, or standing onbuffers 2 10 
When getting on or off, or falling off engines,| - 216 

wagons, &c., in shunting ... 0.0... .. Sie iat 
While braking, spragging, or scotching wheels 7 102 
While attending to ground points... . 2) a 93 
While moving vehicles by capstans, turntables, | 12 139 

props, levers, &c. oe i rs 
By other accidents in shunting not referred to | .. 102 

inthe preme@ige cc, ak. * cs oka.) sce ‘em ns 
By falling off trains, engines, &c., in motion 10 72 
When getting on or off engines, vans, &c.,| 4 199 

during the running of trains abs pia reed é 
By coming in contact with overbridges or erec-| 

tions on the side of the line nen ee i 
While attending to the machinery, X&c., of | 1 0) 

ONgINOT TN nears seal Ease aes SS " 
While working on the permanent way, sidings, | eI 131 

ac, eee .- vee see eee eee eee ae ‘ 
Whiie attending to gates at level crossings —.. ; 2 
While walking, crossing, or standing on the line 

on duty 
(1) At stations 0 220 


(2) At other parts of theline . ... ... ... 53 51 


From being caught between vehicles... ... ... 15 8) 
From falling or being caught between trains, and | 11 @ 
platforms, walls, &. ...0 00.0 0.20 we oes 
While walking on the line to or from work 30 
Miscellaneous 23 390 


Details of the duties of those killed in train accidents 
are as follows :— 


Proportion Proportion 


Occupation. iadtenh Killed. Injured, killed. | injured. ; 
bee 7 in every 1 in every 
Engine drivers ... 25,042... 4 ... 24 ... 6,260 1043 
Firernen a oe. ene ss 830 
Passenger guards 7,601 ... <r cee. 507 
Goods guards and 

brakesmen , 15422... 1 28... 15,122 540 


Average, 1 trainman in every 10,144 killed and 1 in every 
747 injured by train accidents. Taking the number of 
servants exposed to danger as 325,868, of which 395 were 
killed and 8781 injured in other than train accidents, the 
proportion for 1904 is 1 killed for every 825 and 1 injured 
for every 86. The following are the averages of those 
killed in preceding years :—1889, 1 in 5384; 1895, 1 in 642; 
1898, 1 in 650; 1901, 1 in 674. As in 1896 amended 
Instructions were issued as to the reporting of non-fatal 
accidents, it is not fair to give the average of those 
injured prior to that year. In 1898 1 in 77 were injured, 
and in 1901 1 in 80. During 1904 eight grades of servants 
contributed 280 killed and 8008 injured in other than 
train accidents as follows :— 


3 Average for 
1 casualty 8 years, 

Occupation, i 1896-1903, 

1 casualty 

in every 
Goods guards and brakesmen 17 
Permanent way men A 233 
Engine drivers 59 
Firemen 41 
Shunters .., 14 
Porters 4 82 
Passenger guar.ts 59 
Labourers,,, ... » 275 








In addition to servants killed and injured by the move- 
ment of trains, but not train accidents, 40 contractors’ 
servants met with casualties, making a total of 4216 
casualties from train movements as distinguished from 
train accidents. It will be remembered that the Boafd of 
Trade, through the assisting inspecting officers and sub- 
inspectors—all practical railway men—held inquiries into 
those accidents where servants are killed and injured— 
other than in train accidents—where the circumstances 
appear to call for inquiry. There were 717 such inquiries 
during 1904 as to the casualties to 752 persons, or 16 per 
cent. of the whole. The classification of the casualties 
to the 4216 persons is as follows. In the first column— 
inquired into—the classification is in accordance with the 
conclusion of the inquiring officer. 


ee Inquired Notinquired m ,. 
Cause. oo pee ey Total. 
Misadventure or accidental 147 2256 2403 
Want of caution or misconduct 
onthe partof theinjured person 313 10£0 1393 
Want of caution or breach of 
rules on the part of servants 
other than the injured person 153 ... ... 122 275 
Defective apparatus or defects in 
permanent way, works, &c. ... 23 74 102 
Wantof appliances or safeguards, 
insufficient staff, or unsatisfac- 
tory system of working ... ... 17 5 22 
Neglect or non-observance of 
rules under Prevention of 
Accidents Act See Yi > 1 21 
Total 675 3541 4216 


It must be very gratifying to the railway companies for 
the Board of Trade to remark in this annual report that 
it is difficult to assign more than 145 cases, which resulted 
in six deaths and 139 injuries, to preventable causes. 
Further, that the accidents comprised under the first 
three headings, where the companies themselves are not 
to blame, outnumber the preventable accidents by nearly 
20 to 1. Further, that out of the 717 inquiries only in 
300 cases were recommendations made. The servants 
may derive satisfaction from the increase in the number of 
inquiries held. In 1900,383 inquiries were taken; in 1901, 
458 ; 1902, 560; 1903, 607 ; and 1904, 717. 

As it is more than likely that an effort will be made in 
the new Parliament to obtain further legislation in favour 
of railway servants at the cost of the proprietors of the 
roads, the foregoing figures comparing the happier con- 
dition of British railroad men with those of America 
should be instructive. Not for one moment would we 
suggest that British railway work has not its dangers, but 
as we have endeavoured to prove, only a small proportion 
of the casualties are preventable, and the number of 
accidents, from whatever cause, is insignificant compared 
with those of America. 








NEW VAUXHALL BRIDGE. 
No. Vi.* 

From a practical point of view the cross section of a 
bridge is one of the most important features in its design 
and construction. More especially is this remark true 
when it is applied to an example of the particular class 
before us. A public road bridge, erected for the use, con- 
venience, and service of the community, should be 
thoroughly up to date in every detail conducing to its 
efficiency and utility, and the greatest of these is the 
width between parapets. 
structure being symmetrical witli respect to the longi- 
tudinal axis, it will be sufficient to give one half of it, as 
seen in Fig. 2 in our two-page Supplement. In the 
different cross sections the variable quantity is the length 
of the vertical rolled steel joists, 10in. by 6in. by 
42 lb., acting as stanchions. In the present section 
the main ribs—Fig. 2—are lettered A!, B! F', to 
correspond with the lettering in the half plan—Fig. 2—of 
our last article. Therein we described and illustrated the 
skewbacks bearing upon the abutments, and it will be 
well, before proceeding with the analysis of the cross 
section, to refer to the skewbacks resting on the piers, 
and also to the steel pins composing the pivots upon 
which the principal arch ribs articulate. 

The skewbacks on all four piers are alike in general 
design and construction, but differ a little in dimensions, 
as the centre piers are rather wider than the intermediate, 
and the roadway levels are not quite the same. They 
are shown in part elevation and bearing in Fig. 13, are 
double ended, and extend over the whole face of the piers, 
thus forming a continuous connection between the arch 
ribs and their bearings of the whole five spans of the 
bridge. A sole piece or base plate 30in. by #in. is riveted 
to a pair of webs fin. thick, 4ft. deep, and 1ft. 3in. apart, 
by angles 6in. by 4in. by in., and constitutes the 
bottom of the casing, Figs. 12 and 13. The webs are 
braced together—Fig. 12—by gusset plates jin. thick and 
angles of the same scantlings. A plate 2ft. 2in. by 
lin. covers the upper part of the steel casing which, 
in the shape of a box girder, forms the skewbacks. 
A bearing-plate lin. thick, machined on the surface, 
is attached to the end face plate. It was not 
however, connected to it until the skewback was con- 
creted. Figs. 19, 20, and 21 are sections taken through 
K K, LL, and H H, in Fig. 13. The two former show 
in broken lines a half longitudinal plan of the upper part 
of the skewback, with the manhole for filling in the con- 
crete. When the masonry of the pier has been brought 
up to the proper level, the skewbacks complete, with the 
exception of the end bearing plates, are placed in position, 


| and secured by holding-down bolts two inches in diameter 


—Figs. 12, 13,and19—and subsequently grouted up. When 


| properly set for line and level, the base of the skewbacks is 
| thoroughly well grouted up, and the holding-down bolts 
| tightened. 
| skewback are given in Figs. 14 and 22, and an elevation 
| and section of the joint in the web of the skewback in 


An elevation and plan of the face of the 





* No, VI. appeared in Tae Enarneer, June 30th, 1905. 





The cross section of the new | 


Fig. 5. It should be mentioned that the upper part of 
Figs. 12, 18, and 14 refer to the lower part of the steel 
superstructure, which acts as a combination of strong 
braced frames, extending the whole length of the pier, 
and firmly bedded on the upper part of the skewbacks. 
In Fig. 22 the full circles represent the holes for bolts of 
a diameter of 1}in., those shaded on the upper left are for 
grouting purposes, and those in broken circles are to be 
countersunk. The transverse frames will be described 
when we return to that part of our subject. That the 
skewbacks constitute heavy and important members of 
the superstructure of the design may be inferred from the 
fact that the quantity of steelwork in those attached to 
the abutments amounts to 87 tons. Those bearing upon 
the piers account for an additional 209 tons. 

At the ends of each arch rib are bolted cast steel 
hinges, and similar hinges are fixed to the skewbacks. 
Between their semicircular sockets or jaws are inserted 
steel pins, 9in. in diameter. An elevation of this class of 
articulation is given in Fig. 8, which requires no explana- 
tion. The face of the 12in. collar is machined. At the 
bearings on the arch ribs the hinge bolts, 1jin. in 
diameter, are fitted to 14in. drilled holes, and at the bear- 
ings over the skewbacks, are of the same diameter, 
and pass through jin. holes. In the plan—Fig. 11— 
the face of the castings is machined where the collar of 
the pin bears against it. In a word, these castings have 
all their bearing faces machined, as their perfect bedding 
and accurately adjusted surfaces of contact are of the 
greatest importance. Fig. 7 is a section taken at A A in 
Fig. 11. On the former, the inner socket is struck with 
exactly the same radius as the pin itself, and the outer to 
a radius of 64in. An inspection of Figs. 10 and 17, which 
need no description, will point out that the outside dimen- 
sions of the rib hinge are to those of that belonging to the 
skewback as 2ft. by lft. 8in. to 2ft. 2in. by 2ft. An 
elevation of the forged steel pin— Fig. 18—completes the 
details of the pivoting arrangements. It should be men- 
tioned that the steel pins are machined all over, so that 
they may fit the castings on the ends of the rib without 
any slogger. The general conditions laid down for cast 
iron were held, in so far as they were applicable, to 
govern the manufacture also of the cast steel used. In 
addition, all the steel castings were annealed, and on 
each casting, one test specimen was cast; 32 to 27 tons 
per square inch were the maximum and minimum limits 
of the ultimate tensile strength imposed upon the test 
specimens, with an ultimate elongation of 16 per cent. in 
a length of 2in., or, in 6in., of 13 per cent. The cast 
steel in the 130 pairs of castings for the hinges of the 
arch ribs amounts to 255 tons, and there are 29 tons of 
forged steel in the turned hinged pins. 

teturning to Fig. 2, it may be stated that the details 
of the main ribs have been discussed in a previous article. 
The bracing between each pair consists of a complete 
vertical rectangular panel of framed angle work, ‘rendered 
indeformable by intersecting diagonal members. All the 
angle steels are 8}in. by 3}in. by ;gin., and gusset plates, 
isin. thick, are employed as stiffeners to the webs of the 
archribs. Between the face girder A! and its immediate 
neighbour B! the diagonals of the other bays are replaced 
by web plates ,in. in thickness. 

The duty of the vertical stanchions, all rolled steel 
joists 10in. by 6in. by 42 lb. per foot, is to transmit the 
load received from the horizontal stringers, and principal 
roadway joists, to the upper flange of the arch ribs, to 
which they are fixed by cleats 6in. by 4in. by Jin. 
| Special care is taken that the ends of the stanchions are 


| planed exactly to fit the inclinations of the arch ribs at 
the lower, and of the horizontal stringers at the upper 
extremity. The diagonal bracing is of the same section 
and scantlings as that in the bays between the main ribs. 
In both cases the section is such as will enable the bars 
to act either as tensile or compressive members, accord- 
ing to the direction of the external forces in operation. 
At their junction with the stringers the stanchions are 
further braced together transversely by two horizontal 
angles 3}in. by 34in. by jgin., riveted to the under side 
of the 3in. plates forming their caps. Those stanchions 
which are nearest the springing of the centre span have, 
in addition, a similar horizontal angle brace half-way 
between the ribs and the stringers above, and secured to 
the stanchions by angle cleats. Except where the small 
height of the stanchions renders bracing unnecessary, all 
the transverse lines of stanchions—Fig. 2—are similarly 
braced by double diagonal angles. The longitudinal 
stringers, which, with one exception, are all rolled steel 
joists 12in. by 6in. by 541b. per foot run, are placed directly 
over the capitals of the stanchions, and are centred with 
them and the main ribs, so as to have a common vertical 
axis. Over the end stanchion and face girder—Fig. 2— 
the steel joist is fixed, forming the exception alluded to. 
It is the heaviest used in the whole bridge, measuring 
18in. by 7in., and weighing 75]b. to the running foot. 
Upon the upper flanges of the stringers are carried the 
floor joists, 8in. by 6in. by 35lb. In certain parts of the 
bridge the latter are laid between the stringers, and 
curved and flat floor plates ;%in. thick are fastened to 
them accordingly as each is best adapted for one or 
other of those positions. The floor joists, carrying the 
flat and curved plates forming the decking which sup- 
ports the concrete of the roadway, are 4ft. apart, and 
placed, in the plane of the cross section, above or 
between the horizontal stringers, except at and near the 
crown of the arches, where the decking plates are below 
the upper flanges of the ribs. Upon these lengths, the 
decking rests partly on the plate bracing frames 
| between the ribs, and partly on channel irons 12in. 
| by 3tin. by 8hin. and weighing 301]b. per foot, and 
| placed back to back and riveted to gusset plates secured 
| to the ribs. In addition, the intermediate channel steels 
serve the purpose of stiffeners to the ribs. The neces- 
sity of lowering the level of the floor plates, is due to 
the provision made for the tramway conduits, and for the 
usual mains and pipes, which have a right-of-way across 
all modern bridges quite equal to that of vehicles and 
pedestrians. It should be mentioned that the portion of 
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the roadway, conduits, track, and slot rails for tramway, 
half of which appears in the general cross-section— 
Fig. 2—is not included in the present contract. A detail 
of the junction of the floor plates appears in Fig. 21. 

A few details will suffice to explain the manner in 
which the different members are put together, which 
transfer the loading from the floor plates to the rolled 
steel joist stanchions, by which it is transmitted to the 
arched ribs below.~ A polygonally-shaped gusset front 
plate—Fig. 3—and side plate—Fig. 4—rivets up the 


stanchion with the diagonal and horizontal angle bracing | 
A tin. plate, forming the capital | 


of the adjacent panels. 
of the stanchion, is also riveted to the horizontal leg of 
the angle bracing. 
joist, 12in. by 6in., and between the upper surface of its 
lower flange and the lower flange of the 8in. by 
Gin. floor joists, are inserted stamped steel bearing 
blocks. Rivets connect the flange of 
joists with the steal blocks, into which they are 
countersunk. Angle steel cleats 4in. by 4in. by }in. 
fasten the floor joists to the web of the stringers, 
and over the former are laid the floor plates. These are 
carried flush over the top flange of the joists, to which 
they are riveted—Fig. 4—as well as to the floor stringers, 
Shin. by 3}in. by ;%in., which support them along the 


Over the capital is fixed the stringer | 


the floor |} 


the plate instead of the open web type, and the up and 
down-stream faces of the bridge regarded as a ship's 
sides, the frames might not inaptly be compared to the 
transverse bulkheads of one of our modern marine 
monsters. . 

Each steel superstructure of the piers—Fig. 20—con- 
sists of thirteen single frames, seen in cross section in 
Fig. 23, and braced together both horizontally and 
diagonally. Each separate frame, any two of which, with 
accompanying bracing, form a panel in the elevation— 
Fig. 20—is composed of a pair of pillars or stanchions 
built up of a plate 12in. by }in., and angle steels 4}in. by 
3hin. by din. The lower ends of the stanchions are riveted 
to the top of the skewbacks, and are furntshed at the upper 
:end with flat plates 2ft. by 1ft. 8in., upon which rest the 
ends of the main stringers carrying the roadway. These 
plates act also as sliding plates for the expansion joints, 
a detail to be subsequently referred to. At their upper 
end the stanchions are braced together horizontally 
throughout the entire length of the frame by external 
channel steels 12in. hy 3}in. by }in., and internally— 
| Fig. 23-—by angles 6in. by 4in. by gin. The lower hori- 
| zontal tie is a small plate girder, with 4in. web. 12in. in 
| depth, and ‘angle flanges 8$in. ‘by 34in. by fin. All the 
diagonal bracing in elevation between the separate 
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tough, fibrous, and uniform in character. The bolts 
nuts, and straps are of the best Low Moor, Farnley, os 
S.C. Crown iron. All threads are of Whitworth pattern 
and the heads of all bolts are formed by upsetting the 
iron, and not by welding on. The weight of the wrought 
ironwork is calculated on the basis that one square foot 
of it, one inch in thickness, weighs 40 lb. 

The arrangement for the erection of the arch ribs— 
Figs. 15 and 16—cn situ was supplemented by a staging 
built up of ordinary scaffold poles and boards, and pro- 
jecting about a couple of feet outside the rib in course of 
riveting up. The work was carried on from below, the 
staging being slung from the cantilever beams for 
the use of the workmen. From the workshops at 
Grays the ribs were sent up the river in six segments, 
which were put together, commencing by the two 
central segments, and adding the others towards the 
springings, until each rib was closed up at the hinges, 
In the engraving which we give herewith of the 
steel superstructure, from the springing level upwards, can 
be readily and distinctly perceived the different members 
of the bridge described and illustrated in detail in our 
present article. Skewbacks, ribs, pier frames, longitudinal 
stringers, and the overhead temporary crane road, are all 
included in the general tout ensemble of the view. Two 
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bars between the floor joists. Where the rivets, uniting the 
capital of the stanchions with the tiange of the stringer 
joists, come underneath those countersunk in the steel 
blocks, as already described, the former are countersunk 
in the flange of the stringer. Some of the rivets, connect- 
ing the capital of the stanchions with the stringer, pass 
through—Fig. - 4—an angle cleat 6in. by 3in. by #in., 
across the web of the stanchion. All the rivets in this 
heavy and rather complicated assemblage are jin. in 
diameter. The details of the connection of the main 
arch rib and the stanchions and bracing are given in 
Fig. 9. 

Three different methods were adopted for erecting the 
arch ribs in their permanent position, according to the 
facilities afforded by their respective sites. The simplest 
was employed in the case of the shore spans, in which 
the waterway was closed to navigation. An overhead 
staging was built, supporting strong trestles, which 
carried the ribs while the component sections of the 
central three were iiveted together. The similar 
three ribs belonging to the centre and intermediate 
spans were riveted upon trestles erected on a pontoon, 
and floated and deposited on their bearings during the 
months of February and March last year. The third 
method, which proved very simple and expeditious, was 
devised by Mr. W. Traill, engineer to the contractor, and 
is represented in cross section and elevation in Figs. 15 
and 16. A crane road was laid over the three central 
ribs along the whole bridge, and from their lower flanges 
were suspended whole baulks of pitch pine 12in. by 12in. 
These baulks acted as cantilevers, and upon their free 
end the successive side ribs were put together. As each 
rib was completely riveted up, the timbers were shifted 
outwards to carry the next, and so on progressively until 
the erection of the face girders terminated-the operation. 
Of the sixty-five arch ribs, six were riveted up on staging, 
nine were floated to their respective springings, and the 
remainder built up in the manner described, upon canti- 
levers slung from already fixed ribs. Seventeen ribs 
belonging to the last category were got into place in a 
single month. 

In order to bring the steel work of the bridge up to 
the level of the flooring joists and plates, it is necessary 
to describe the formation adopted for the upper part of 
the piers above the skewbacks. Instead of the usual 
solid facework and backing, these portions consist of a 
framed steel superstructure, extending the whole length 
of the pier, and represented—Figs. 1 and 23—in elevation 
and cross section. Lach of the girders rests upon 
its corresponding skewback, and is bolted’ through 
their base into the solid pier, to a depth of 11ft. 6in., by 
bolts 2in. in diameter. _These bolts are further secured 
at the bottom by anchors of double angle steels, 6in. by 
4in. by jin., and 8ft. in length, and washers half an inch 
in thickness. They pass between the vertical legs of the 
pair of angles, which are fastened together by rivets Zin. 
in diameter, and spaced. one foot apart from centres.. If 
the complete frame panels in clevation—Fig.'20—were of 


frames is of angles 44in. by 3jin. by }in., and at their 
junction with the stanchions and horizontal members, 
the whole assemblage is riveted together through gusset 
plates jin. in thickness. In the cross section—Fig. 283— 
each pair of pillars is united by transverse double angles 
6in. by 4}in. by gin., and by diagonal ties 6in. by 4in. 
by jin. 

It will be seen from the detail—Fig. 2—of the cross 
| bracing between the main arch ribs that the whole of it, 
horizontal and diagonal, consists of angle steels 3}in. by 
3hin. by ;‘;in. Where the diagonal members join up with 
the ribs, they are carried flush over the gusset plates, and 
riveted to the vertical angles. To enable them to be 
riveted to the gusset plate ,',in. thick, a steel packing 
washer is inserted of the same thickness, and shown by 
the dotted lines in the figure. In this part of the steel- 
work the rivets are jin. in diameter. it has been pre- 
viously mentioned that the rolled steel floor joists, Sin. by 
6in. by 351b., are laid at different levels. ‘lhe principal 
meiber in effecting the junction is another rolled joist, 
which appears in section. To the web of this joist, the 
floor plate and floor joists on the lower level are riveted 
by means of a longitudinal angle stringer 3}in. by 3}in. 
by tin., and angle cleats 4in. by 4in. by fin. The joists 
and floor plates on the upper level rest upon the upper 
flange of the larger joist, and are riveted to it in the 
same manner. A terminal plate jin. thick, covering the 
naked ends of the floor plates and joists, completes the 
arrangement. The angle stringers in the upper attach- 
ment are 3in. by 3in. by Zin. In our last article attention 
was drawn to the alteration made in the springing ends 
of the main ribs. It may be here stated that slight 
changes have been introduced in some of the details of 
the steelwork during the progress of erection, but they 
are not of a nature to. interfere with the general design 
and construction of the bridge. In any case, the excel- 
lent mise en scéne in the engraving on page 317 represents 
the work as it actually exists. 

It was originally intended that the Westminster abut- 
ment should be pierced by a couple of arches, one 
designed for a roadway 18ft. wide, and the other for a 
footpath 8ft. in width. These works have not been 
carried out, but the site has been filled up solid, and an 
ornamental balustrade— given above—placed at the 
, road level of the bridge in the Westminster abutment. 
An interior clevation of the parapet—shown above— 
includes the upper flanges of the steel cantilevers. At 
the end of every cantilever are six wrought iron vertical 
bars, forming the balusters of the parapet, which are 
surmounted by a moulded cast iron cap 8f{t. above the 
pavement, and supported longitudinally by wrought iron 
plates 54in. by }in. Midway between the main balusters 
| a lighter intermediate one is placed, being bolted at the 
| lower end between the longitudinal girders, and at the 
upper to the plates carrying the cap. Between these 
| balusters is fixed a plain wrought iron railing, rising 2ft. 
above the cast iron plinth. 

All ‘the wrought iron is of best Crown quality, and 


ORNAMENTAL BALUSTRADE, WESTMINSTER ABUTMENT 


of the stringers can be seen in position in the first span, 
and one in the second, counting from the right of the 
engraving. 

With the exception of the tramway, which the con- 
tractors, Messrs. Mowlem and Co., have already under 
construction, the entire bridge is: practically completed. 
We are indebted for the original photographs of the 
engravings to Mr. W. Traill, the engineer of the con- 
tractors, Messrs. Charles Wall and Co. That belonging 
to the view on page 817 was taken by the Consolidated 
Pneumatic Tool Company of No. 9, Bridge-street, West- 
minster, who kindly placed it at our disposal. The new 
structure will be the first London bridge to carry a tram- 
way across the Thames. Outside the metropolitan boun- 
daries it has been forestalled by Richmond Bridge, and it 
is possible, now that the new departure is fairly launched, 
that similar means of transport may be established else- 
where, forming additional links between the north and 
south districts of the capital. 





PRIVATE BILLS IN PARLIAMENT. 
No, I. 

Comparative statement.—Both in number and in the total 
amount of money to be raised, the Bills deposited for the 
present session relating to railways, canals, “tramways, 
harbour and tidal waters, and the supply of electricity, gas, 
and water exceed those of last year. There are 151 applica- 
tions, as compared with 131, and a required capital of 
£57,949,511, instead of £47,470,914, a very substantial 
increase of £10,478,597. Of this great difference, a sum of 
£8,680,667 is accounted for by the relative disparity of the 
capital amounts proposed for the Bills relating to the supply 
of electrical energy in the past and present Parliaments, the 
respective figures standing at £9,426,998, as against 
£18,107,665. The balance of one and three-quarter millions 
of the ten and a-half constituting the total present sum asked 
for is due to the larger capitals sought by the existing Bills 
promoting tramway, gas, and water undertakings. 

General information.—A rather curious incident, perhaps ul! 
precedented, characterised the commencement of the initial 
proceedings with respect to private Bills in January last. At 
that date the new Parliament had not been elected, and there 
was consequently no Chairman of Committees of the House of 
Commons to confer with his colleagues in the partition of the 
Bills between the two Houses of the Legislature. Fortunately, 
the Chairman of Committces of the House of Lords is a 
permanent official, and, assisted by his counsel and the 
Speaker’s counsel, a nearly equal division was effected 
between those Bills which should originate in the one 
House and those in the other. It is expected that a good 
deal of opposition will be offered to the metropolitan Bills 
originating in the House of Lords. Several petitions praying 
to be heard by counsel have been deposited against the 
Thames Harbour schéme, the London Squares measure, the 
Channel Ferry proposal, the Crystal Palace undertaking, and 
the Kent Electric Power project. Requisitions have been 
lodged by the electric light companies to withdraw their 
opposition: to the Metropolitan District Railway Bill. It 
has beeh announced that the promoters of the London and 
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Brighton Motor Way Bill do not interd to proceed with it 
this session. The Bill embodied a scheme for constructing 
from Croydon to Patcham, in Sussex, a special road from 
which ali horse haulage was excluded, and over which motor 
cars and similar vehicles could be run, on payment of certain 
tolls for certain distances. It is satisfactory to record that 
the amendments for the rejection of the second readings of 
the Midland and of the Great Northern Bills were negatived 
by large majorities in the House of Commons. 

Railway and Canal Bills.—The number of these is 50, of 
which 31 propose to authorise the construction of new rail- 
ways or additional railway works. It should be here stated 
that the above half-hundred include two Bills classed among 
those relating to tramways. In the accompanying table are 
given the particulars, in a condensed form, of the type of 
Bills we are now considering. All those belonging to rail- 
ways may be divided under two heads, the one promoted by 
existing companies, and the other seeking powers to incor- 
porate companies as an integral part of the object to be 
attained. The Bills of existing companies number 41, 
including the two tramway examples, and the proposed 
lines have a total length of 98 miles, compared with 123 
miles in Session 1905, and the amount of new eapital to 
be raised is £6,743,331, against £17,201,666. Powers to 
incorporate new companies are asked for in eleven Bills, 
set against six of last year, together with new lines cover- 
ing 197 miles instead of 53. The respective capitals, 
present and past, are £25,201,000 and £14,682,000. Summing 
up, the Bills of the existing and of new companies together 
number 52, or four more than those of the previous session. 
The mileage, 295 in the aggregate, shows the large increase 
of 119, and the amount of capital is £31,944,331, as compared 
with £81,883,666, giving a small: plus balance of £60,665, 
quite incommensurate with the difference in the relative 
mileages. 

Railways and Canals. 





Proposed capital. 


























Iga) 38 
~ (22) BS 
isu) ae By By 
.-1 . 
°| 38 shares. loan. Total. 
l. Promoted by existing! Miles & & £ 
companies— | 
England and Wales ..| 34 5,070,000 | 1,673,331 6,743,331 
ne ee Ee _— —. > — 
Ireland | 6 8 - - 
Total ..| 89 93 | 5,070,000 1,673,331 | 6,743,331 
If. Promoted by new! | 
companies— | 
England and Wales 7 148 | 16,985,000 5,661,000 | 22,646,000 
Scotland. .. .. ..|—| — _ } —- - 
Ireland .. --| 4/ 49 | 1,960,000 | 595,000} 2,555,000 
Total fan | 197 18,945,000 | 6,256,000 | 25,201,000 
Total for railways and | 
canals. ae ae 50 | 295 24,015,000 | 7,929,331 | 31,944,331 


Under its old title of 1995, the Hammersmith, City, and 
North-East London Railway Bill proposes to incorporate a 
company for the construction of electrical railways, partly 
anderground, from Chiswick to Southgate, of a total length 
of 21 miles. : It also seeks to authorise the company to enter 
into agreements with the London County Council, to run 
over certain lines of the North-West London Company, and 
to make agreements with other companies as to stations, 
working, and the supply of electricity. For the whole under- 
taking the Bill petitions for the “enormous capital of 
£12,000,000. This is one of the four Bills promoting the 
construction of new electrical underground railways or exten- 
sions of existing and authorised. lines in and near the 
metropolis. A very extensive enterprise is embodied in the 
London Outer Circle Railway Bill; comprising the incorpora- 
tion of a company to make electrical railways from Feltham 
to East Ham, vid Wembley, Hendon, -Finchley, Tottenham, 
and Ilford, a totallength of 21 miles. Its capital is scheduled 
at £6,000,000. To save space and avoid monotony, we shall 
not further refer .to clauses which are usually inserted in 
most Bills of this character. The Bill of the Wigan and 
Heysham Railway was read a second time the 26th of last 
month. It seeks to incorporate a company for making a lire 
from Wigan to Lancaster, vid Preston, with a branch to 
Blackpool, and to link up with the Midland and Great Cen- 
tral systems, at an estimated cost of £2,665,000. 

The great main lines.—Among these, the only one of 
importance is the London and South-Western, with a demand 
for a couple of millions, for the building of new lines, to be 
known as the Hampton Court junction, the Exeter deviation, 
and the Redbridge curve. A widening of the tracks of the 
Exmouth and North Devon railways, and at Lambeth and 
Southampton is contemplated. Clauses are introduced in the 
Bill to acquire the Waterloo and City undertaking, and the 
Axminster and Lyme Regis Light Railway. The London 
and North-Western requires £650,000 for 21 miles, the Great 
Western and Rhymney companies jointly ask for £533,332, 
and the Midland limits its expenditure to £400,000. 

Remaining English projects.—An extension of the autho- 
rised line from the Marble Arch to Victoria Station, including 
connections with other tubes, and an increase in the diameter 
of its tunnels from 13ft. to 16ft., are sought for by the North- 
West London Company, together with £1,400,000, to enable 
the work to be carried out. The Mid-Derbyshire Railway 
Company is to be incorporated, with a capital of £1,200,000, 
for the construction of 34 miles of new routes at Hartington- 
Middle-Quarter, Ault Hucknall, North Wingfield, and 
Winster. A sum of £800,000 is to be appropriated by the 
Metropolitan District to a proposed electric line at St. Mary’s, 
Whitechapel, and the company also applies to be authorised 
to supply electricity to the London County Council. The 
Channel Ferry Railway and Quay (Dover) and the Channel 
Railway Ferry (Dover) will be further noticed when the Bills 
affecting tidal waters are before us. The Baker-street and 
Waterloo, the Métropolitan District, and the North-West 
London companies, are the other three concerned with new 
electrical underground lines in the metropolis. 

Trish Bills.—The Emerald Isle appears to have placed all 
hor eggs in one basket. Her parliamentary campaign com- 
prises the incorporation Df no less than four companies for the 
promotion of #ailways, all in the county,and city of Cork. It 
should be mentioned that to three of these the London and 
North-Western and some of the .Irishy companies contribute 
liberal financial assistance,”.To"the k and Fermoy enter- 
prise their joint~contribution is £400,000, which, together 
with its own share, makes a total capital of £880,000. The 
Cork and Waterford; vid Youghal and Shanacoole, furnishes 
£900,000 for their undertaking, and draw from the same 
outside sources £250,000, constituting in the aggregate the 
very respectable sum of £1,150,000. It is proposed in the 


Cork Link Railways Bill to build electric lines in the Cork 
district, to empower the company to make them on the level 
of the rcads and quays, and to authorise the Cork County 
Council and the Harbour Commissioners to guarantee 
portions of the company’s capital, which, with the same 
extraneous aid, does not exceed £300,000. The fourth Bill, 
that of the Ccrk City Railways and Works, is also an elec- 
trical concern, with a proposed provision of a quarter of a 
million, which may be supplemented by authorised subscrip- 


' motor for the latter being situated on the boat 
addition to the above, there are also two small fans 

| lating the cold stores. 

| For the two n.ain-deck circuits there are the followin 
pieces of apparatus, each driven by a separate small motes 

| Viz., as follows:—Port circuit: a dough-mixer, a knife 

| Cleaner, a sausage machine, two dish washers, and a Coffee 

| mill. Starboard circuit: two griddles or hot plates, a servicg 
hoist, and a coffee mill. In addition to these were fitted a 


deck. In 
for venti. 
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HAMBURG-AMERICA LINER 


tions from the Great Western and other companies, and from 
the local authorities already alluded to. 

Notwithstanding that a somewhat adverse discussion was 
raised in the House of Commons when the rejection of the | 
Waterford Corporation and Bridge. Bill was moved, it was 
ultimately read a second time. The primary object in view | 
is to buy up the existing bridge, for which purpose the city 
has plenty of money and does not ask for any outside con- | 
tributions. 

Canal Bills.—No_ new canals or extensions of existing | 
canals are proposed in the present session. It is possible | 
that the result of the labours of the Royal Commission just 
appointed to inquire into the whole subject of our inland | 
navigation and canals, may cause some of the latter to | 
reappear in future Bills. 








ELECTRICITY ON ATLANTIC LINERS. 
F No, Il.* . 
RESUMING our description of. the electrical plant on the | 


Amerika, it is to be noticed that at the distributing points 
of the various circuits there are fitted distributing boards | 


in handsome polished teak wood glazed cases, each contain- | ’ 


ing a number of single-pole porcelain fuses, and the same 
numbcr of controlling switches mounted on white marble 
slabs, each switch and fuse controlling on an average six 
lights. 

The system of ventilation by electrically-driven fans 
is very complete and thorough. In all there 
eighteen motors, either totally enclosed or protected, 
according to their situations, coupled to Sirocco fans 
of Messrs. Davidson and Co.’s manufacture. Of these, 
two motors are coupled to 20in. Sirocco fans, and 
are placed in the fiddleys for ventilating the first-class 
lavatories on awning deck, and run at 600 revolutions per 
minute, taking 24 horse-power. Ten motors, each having a 
runner 35in. in diameter, with speeds of 400 or 300 revolu- 
tions per minute, taking approximately 9 brake horse-power, 
are placed as follows, considerations of safety involving the 
necessity for ventilating each water-tight compartment 
separately, in order to avoid cutting the transverse bulk- 
heads for air trunks:—One in the forecastle,* ventilating 
emigrants’ quarters in No. 1 water-tight compartment; two 
in the fourth-class accommodation on main-deck y ventilating 
Nos. 2 and 3 water-tight compartments. One amidships on 
main deck, ventilating No. 5 compartment ; one in a recess 
at the forward end of the saloon, ventilating-the saloon, with 
controlling switch so placed that the’stewards can regulate 
the amount of air from within the saloon; one in the 
stewards’ quarters on orlop deck, ventilating No. 4 water- 
tight compartment ; and four on the déwer déck, of which one 
ventilates the second-class saloon ‘anid No..6*water-tight com- 
partment, and three at the aft ‘end, ventilating. the second 
and third-class accommodation aft in Nes. 7; 8,‘ and 9 com- 
partments. ; i ere 
~ The remaining six motors are*“smallgr,- and drive 12}in. 
Sirocco fans. They run at 1100 revolutions per minute, and 
are used for ventilating the firemen’s lavatory on ths lower 
deck, the cooks’ and stewards’ wash-placé, the first-class and 
second-class galleys, the bakery, and the smoke-room, the 











* No, I. appeared March 26rd. 
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AMERIKA—ELECTRIC LIFTS 


dougk-mixer in the third-class bakery forward, and hot plates 
| in the restaurant pantry. Electric lifts, not only for carrving 
provisions and stores—lifts of which type had already been 
included in the equipment of other steamers, such as the 
| Cunard s.s. Carmania and Caronia—-but also a lift for the 
conveyance of passengers between the different decks, have 
| been provided. These have been supplied and fixed by 
Messrs. R. Waygood and Co. 

The lifts are worked from the ship’s generating plant with 
continuous current at 100 volts. The passenger lift is 
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ELECTRIC WINCH FOR LIFTS. 


arranged to raise seven persons or 10 ewt., and _travels3from 
the main deck, which is called the Cleveland: deck, to the 
promenade deck, which is called the Kaiser deck; a height of 
35ft. 5in., at a speed of 100ft. per minute. The motor and 
gear for driving the lift are fitted overhead above the lift shaft 
in a motor room. The motor is shunt wound and of the 
enclosed type. It is rated at 74 brake horse-power when 
running at about 900 revolutions per minute, although the 
actual duty is only about 5 brake horse-power.. The winding 
gear consists of a steel worm cut from the solid which is 
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coupled direct to the shaft of the armature of motor. This 
worm gea 7 Seog? 3 

eaaie th built up upon a cast iron centre. 
_— a — poe yee th Viish forms an oil bath, the 
— bgt arranged beneath the wheel so as to be always 
= oil. The thrust of the worm shaft is taken 
ager Taree double-ball thrust bearings which are easily 
Ale " from the outside, and in this respect it is 
hat they have a considerable superiority over the 
type of bearings which necessitate dismantling 
hen they have to be renewed. The worm 


accessible 
claimed that 
ordinary marine 
the machine W 
wheel 
in grooves to 
positively at 
and 


suit the steel wire lifting ropes. Two ropes are 
tached te the drum and connected to the 
two independent ropes are attached to the 


ees and connected to the balance weight, so that 
ine set of ropes coils on the drum as the other coils off, 
the drive in this case being positive and not depending 
upon friction. An outer bearing is provided to take the end 
of the drum shaft. 


The brake 1s electro-mechanical, and acts upon the motor | 


coupling, and is operated by a solenoid arranged so that 
leased when, current is switched on and applies 


it is re : : : 

itself automatically when current is switched off from the 
motor. The controller is entirely electrical, and consists of 
“ up > and ‘*down”’ circuit-breakers controlled by solenoids, 


and arranged so that it is impossible for both to be in action 
at the same time. Magnetic blow-out is _provided to 
extinguish the are when contact: is broken. The contacts 
on the controller are of copper. ~ The rheostat is operated by 
a solenoid, and is arranged so as to cut out the resistances 
automatically at a fixed speed. It is connected with the 
circuit-breakers in such a manner that when the current is 
interrupted from any reason the arm of the rheostat falls at 
once, so that it is impossible for current to be supplied to the 
motor again until the controller has been operated. 
resistance is built up on a frame and is fitted at the back of 
the controller, which is mounted on a slate bed. The lift is 


rs with a machine-cut worm wheel, with phosphor | 


shaft carries a cast iron winding drum which is turned 
| house and engine-room. 


| 


| 


The | 


with an aérial wire stretched between the main and mizzen 
masts. For the purpose of working the apparatus a supply 
of 10 to 20 ampéres is taken from one of the lighting circuits. 


| Nine electric clocks are worked from a primary battery 


situated in chart-room in conjunction with a master clock, so 
that they are all synchronised. The master clock closes a 


| circuit every half minute, and so sends an impulse through 








The | 


controlled by a cylindrical switch, which is fitted in the | 
| This machinery will be placed in the aft end of the engine- 


car, and is worked by a self-centering detachable handle, so 
that when the handle is released the switch automatically 
takes the ‘‘ off’ position, and when the attendant leaves the 
cage he can remove the handle and so prevent anyone from 
interfering with the lift in his absence. 

The possibility of overwinding is guarded against by a special 
automatic cut-off arrangement, consisting of a sprocket wheel 
on the drum, which drives by means of a chain on to a wheel 
on the controller, which is arranged so that when the drum 
has made a fixed number of revolutions in either direction a 
limit switch is opened on the controller itself; this shuts off 
the current and applies the brake and the lift is gently brought 
to a standstill. The apparatus is set so as to act slightly 
above or below the extreme landings, so that it will come into 
action in case of inattention on the part of the attendant in 
the cage. Waygood’s patented slack cable safety switch is 
also fitted in connection with the cage and balance weight by 


| flooded with water. 


a safety rope, so that if the cage or balance weight meets | 


with an obstruction, which alters the respective relation of 
the two, a no-voltage cut-out is operated and the motor is at 
once brought to a standstill. 

The lift is, of course, provided with a safety apparatus, 
which consists of four serrated cams fixed beneath the cage, 
working on turned shafts and connected by suitable levers, 
which are held out of action by suitable springs. An inde- 
pendent safety rope is connected direct on to the cams, so that 
in case of failure of the suspension ropes, the weight coming 
on to the safety rope brings the four cams into action; these 
grip on the runners provided and arrest the descent of the 
cage; at the same time the slack cable switch would stop the 
running of the machine. The guides or runners for the cage 
are of round turned steel so as to give the greatest smooth- 
ness of running, and are fitted to laminated timber backings 
on which the safety gear would grip in case of failure of the 
ropes. The weight of the cage and part of the load is counter- 
balanced by a cast iron weight working between round steel 
guides fixed to the ironwork of the ship. 
with the regulations of the German Government, inter- 
locking arrangements are provided in connection with 
the doors on the different decks, so as to prevent either 
door being opened except when the cage is opposite it, and to 
prevent the lift being started away unless all the doors are 
properly closed. 
in the cage, with a push on each landing and also a bell to ring 


| officer on watch that a breakage has taken place. 
In accordance | 


An electric bell with an indicator is provided | 


to the engine-room in case of the lift being stopped from any | 


cause in the shaft. Indicators are also provided at each level 
to show the position of the lift as it travels up and down. 

In order to prevent the possibility of the cage leaving the 
guides, in case of the ship rolling at an acute angle, additional 
safety guides of planed angles irons are fixed at opposite 
corners of the cage, so that it runs just clear of these guides 
under ordinary conditions. It was found, however, that on the 
first voyage, although the ship encountered some heavy 
weather, there was no defect at all in this respect, and the only 
effect upon the lift was that the current consumption was 
increased slightly—not more than about 2°5 ampéres— 
under the most severe conditions when the ship was rolling. 
During the first voyage outwards about 5500 passengers used 
the lift, which worked without a stoppage or hitch of any 
kind throughout the trip. 

In addition to the passenger lift there are also two electric 
goods lifts, which raise a load of 5 ewt., at a speed of 100ft. 
per minute, one lift travelling 22ft. and the other lift 
82ft. 10in. There is also one electric service lift which carries 
a load of 3 ewt. a height of 25ft. 3in. at a spéed of 100ft. per 
minute, The motors for the goods lifts are rated at 4 brake 
horse-power, the gear being similar in design to the passenger 
lift machine, but of lighter construction. These lifts are also 
operated by electric control with three buttons fitted on the 
outside of the casing on each landing, one button to start the 
lift in an upward direction, the second in a downward direc- 
tion, and the third to stop when required. Electrical 
contacts are fitted to thie doors, so that when any door is opened 
the current is interrupted and the lift cannot be started until 
it is properly shut.- The cages in this case are suspended by 
two steel wire ropes and guided by angle iron runners with 
channel iron runners for the balance weights. The service lift 
hasa two brake horse-power motor, and the gear in this case is 
fitted with a 7 
lifting ropes. 
R As a result of the satisfactory working of these lifts, Messrs. 
oN aygood and Co. have, so we are informed, received an 

der to supply and fix a similar installation on the 


V-grooved winding sheave with two steel wire 


8s. Kaiserine Augusta Victoria, which is being built at | 


Stettin by 
‘«mburg-American Line, 
Wireless telegraphic installation on the ‘Marconi’’ 


the ‘Vulcan Engineering Company for the | 
| connection with the London firm, which was then recon- 


| 
| 
| 


all the auxiliary clocks in series, moving the hands forward 
by simple anchor and toothed-wheel motion. A separate 
installation of fire-alarm bells is fitted up between six points 
distributed throughout the ship in all the important situa- 
tions and communicating with indicator and bell in steering 
Electric bells were fitted in con- 
nection with the water-tight doors dividing the various com- 
partments from one another. Before these doors can be 
closed the bells are arranged to ring automatically for about 
a minute, thus giving anybody who happens to be on the 
wrong side an opportunity to escape. The bells were supplied 
with current from accumulators fitted on the bridge, and 


| charged by means of the lighting current. 


It may be of interest to add that the complete installation 
on board the Amerika absorbed 6 miles of main cables, 48 
miles of branch wire, and 27 miles of bell and telephone wire, 
making in all a total of 79 miles. 

The installation of electricity for all purposes—lighting, 
heating, and power—on board the two new 25-knot Cunarders, 
Lusitania and Mauritania, will, it is said, be even larger and 
more elaborate than that on the Amerika. The fitting of 
the installation into the Wallsend vessel will be done by W. 
C. Martin and Co., electrical engineers and contractors, 
Glasgow and London, while the Clydebank vessel will, ' of 
course, be made complete in this respect by the Clydebank 
firm’s gwn staff of electricians. 

The generating plant of the Wallsend vessel will consist of 
four sets of Parsons turbo-generators, made by C. A. Parsons 
and Co., and each machine will be capable of producing 4000 
ampéres at 110 volts. Altogether this plant—it has been 
stated by way of bringing home its powerfulness—is equal to 
that required for the lighting of the whole town of Paisley. 


room in two separate compartments divided by a water-tight 
bulkhead, and arranged in such a way that the ship would 
remain lighted in the event of either engine-room becoming 
Two switchboards, one in each compart- 
ment, will control the distribution of the electricity through- 
out the vessel. Much of the auxiliary machinery throughout 
the ship will be driven by electric motors. Included in this 
will be sixteen forced draught fans, of 50 H.P. each, for the 
stokeholds, and fans of 60 H.P. for the refrigerating chambers. 
There will be two electric passenger lifts for conveying 
passengers between the six decks, also two large luggage 
hoists, as well as six smaller hoists for dealing with mails, 
stores, &c. Electric motors will raise and lower the lifeboats, 
heave in the sounding line, and drive a variety of apparatus 
in the bakery, galley and pantry, &c. In connection with 
the ventilation of the ship, there will be about sixty large 
electrically-driven fans in association with the Stewart 
system of thermotanks for heating and ventilating the whole 
of the passenger accommodation. The electric lighting of 
the ship will require altogether about 5000 lamps of 
16 candle-power, which is more than double the number 
fitted on the White Star steamer Cedric. In thestate rooms 
de luxe there will be three lamps for lighting each room, 
electric fan, electric curling-tong heaters for the ladies, and 
an electric radiator for heating the room independent of the 
general system. There will be a telephone exchange fitted 
in connection with the first-class rooms and the principal 
officers of the ship, and special telephones from the bridge to 
the wheel-house aft, the forecastle head, and the engine- 
room. On the bridge deck there will be four powerful 
searchlights, and there will be two masthead and two side 
signal lights, fitted with Martin’s patented electric duplicate 
apparatus, which automatically replaces a lamp the filament 
of which has broken, at the same time signalling to the 
All the 
water-tight doors throughout will be closed automatically by 
electric connection from the bridge, while from the same 
vantage point the steam whistle and siren will be operated 
by the same agency. 








OBITUARY. 


CARL HEINRICH VON SIEMENS. 


Cart HErNRICH voN SIEMENS, who died last week at 
Mentone, was born in 1829 at Menzendorf, in Mecklenburg. 
He was the sixth son of a family of eleven sons and three 
daughters. For the greater part of his life he co-operated 
with his brothers Ernst Werner, William and Friedrich, and 
with the first-named two he was instrumental in the develop- 
ment of the firms of Siemens Brothers and Siemens and 
Halske, and of the various undertakings with which the 
name of Siemens is associated. 
not so well known as those of his brothers, but he was a man 
of great energy and perseverance, and made a name as a 
capable administrator and organiser. 

After the death of his father in 1839, he lived for a time in 
Liibeck, and subsequently completed his school days in 
Berlin. Later he became the assistant, in the firm of 
Siemens and Halske, of his eldest brother, the late Dr. 
Werner von Siemens, whom he helped to lay the first under- 
ground wires. In 1848 William, Carl and Friedrich followed 
their elder brother to the war, the last two entering the 
Schleswig-Holstein army as volunteers and remaining till 
the conclusion of the armistice. Carl afterwards entered a 
chemical factory in Berlin, which he soon quitted to assist 
Werner in the maintenance of the telegraph lines. In 1851 
he, with Friedrich, represented the Berlin firm at the London 
Universal Exhibition, and at a later date was appointed 
manager of the Paris branch of the Berlin firm. -In 1852 he 
came to London to take charge of the London office of. his 
brother William, who was then engaged at Birmingham 
on researches in connection with the regenerative steam 
engine. In the same year the Berlin firm was entrusted by 
the Russian Government with important telegraph contracts, 
which resulted in Carl being appointed to take complete 
charge of the firm’s interests in Russia, and it was mainly 
owing to his energy and ability that the Russian business 
grew so rapidly and to such considerable proportions. In 
1855 he took charge of a large branch factory at St. Peters- 
burg, and in the same year married the daughter of Mr. 
Kapherr, the previous representative of the Berlin firm at 
St. Petersburg. In the year 1864 Mr. Halske severed his 


| stituted with the three brothers, Dr. Werner Siemens, of 


system is fitted up in the ‘‘ Marconi Haus”’ on the boat deck, | Berlin ; Mr. Charles William Siemens, of London ; and Mr. 


As an inventor his name is | 








Carl Heinrich Siemens, of St. Petersburg, as partners. This 
business was carried on from the beginning of 1365 as 
‘* Siemens Brothers.’’ In 1869 Mr. William Siemens found 
that his private work was engrossing his time and attention, 
and requested his brother at St. Petersburg to share in the 
management of the London business. Carl had already 
erected all the most important telegraph lines in Russia 
under enormous difficulties, and owing to the expiration of 
the Russian maintenance contracts he was free to comply 
with his brother’s wishes. He worked in conjunction with 
his brother William for eleven years, during which period 
the Woolwich works were gradually enlarged, and a gutta- 
percha factory established there. Amongst other interests 
he took an active part in the laying of submarine cables ; in 
1874 he took charge of the expedition of the firm’s new cable 
ship Faraday on her maiden voyage, for the purpose of laying 
the direct United States cable, the first Transatlantic cable 
made by the firm of Siemens Brothers. In this connection 
it is interesting to record that he was the first who succeeded 
in raising from the bed of the Atlantic a broken submarine 
cable. In 1880 the firm of Siemens Brothers was converted 
into a limited liability company under its present title, Carl 
remaining one of the directors. But about this time his 
health began to decline, owing to the dampness of the 
English climate, and he returned to St. Petersburg, where 
he again settled down, and took over once more the manage- 
ment of the Russian business, which under his control 
gradually developed the electric lighting and power industry 
in Russia, and increased rapidly in size, employing now some 
1000 hands.. When Dr. Werner von Siemens died in 1892, 
Mr. Carl Heinrich von Siemens was called to Berlin to take 
the leadership of the firm of Siemens and Halske, and in that 
year also he was elected to the chairmanship of Siemens 
Brothers and Co., Limited, which position, as stated, he held 
till his death. During his career he received the orders of 
many countries, and in 1895 the Russian hereditary rank of 
nobility was conferred on him. 

Mr. Carl Heinrich von Siemens’ character may best be 
summed up by quoting from the ‘‘ Personal Recollections of 
Werner von Siemens ’’ :—‘‘I should call the next brother 
Charles the most normally constituted of us all. He was 
always to be depended upon, faithful and conscientious, a 
good pupil, an affectionate, attached brother. His clear eye 
and generally cultivated understanding made him an 
excellent man of business, and with his large technical 
knowledge and an excellent tact, an admirable conductor of 
business undertakings. Charles was the true connecting link 
between us four brothers, who differed indeed radically from 
one another, but were bound together for life-long common 
work by all-subduing fraternal love.’’ 








DOCKYARD NOTES. 


CoLomBo has made a new coaling record with the Terrible ; 
1150 tons were got on board at an average rate of 153 tons 
per hour—the best previous. record being 100 tons. Six 
hundred coolies did the work, and when it was over were 
given sweets to commemorate the event! In two of the 
hours a maximum of 180 tons was reached. 








Owr1nac to the damage to the Donegal, which recently 
grounded badly, the Monmouth has been specially commis- 
sioned to relieve the Andromeda on the China station. The 
Monmouth was recently paid off from the Cruiser Squadron, 
so she will have to do a second commission without refit. 





THE battleship Illustrious, having been refitted at a cost of 
£70,000 odd, has been put into commission as a ‘‘ nucleoid.’’ 





Tue Katori will do her trials in April, the Kashima at the 
end of April or early in May. Both ships will rendezvous at 
Portsmouth. It is of interest to note that both officers and 
men have been specially selected as a reward for meritorious 
service during the war. 





Most people have forgotten that Peru was once a naval 
Power of some importance. Like Russia, she went to war 
and emerged fleetless; but, unlike Russia, she has not 
rushed to repair the deficiency. Now, at last, a beginning 
has been made, and Vickers, Maxim have this week launched 
the Almirante Grau, a fast cruiser of 3200 tons, 14,000 horse- 
power and 24-knot speed. The vessel is named after a 
famous admiral, Grau, who commanded the celebrated turret 
ship Huascar in the war with Chili. 








PoWERFUL SHIPBUILDING CRANES.—The shipbuilding works of 
John Brown and Co., Clydebank, concurrently with the building 
of leviathan steamships for the Cunard and other lines, are con- 
stantly undergoing improvements in their internal working 
economy, and especially as regards machinery equipment to deal 
with the heaviest possible work in connection with ships for 
mercantile or naval service. For some time past two electric 
derrick cranes of exceptional height and lifting power have been in 
use alongside the berth on which the new 25-knot Cunarder 
Lusitania is building. These derricks are designed to raise a load 
of five tons toa height of 120ft.. from the ground level, with a 
working radius of 35ft. from the centre of the mast, and with a 
jib slewing through 180 deg. The mast is in each case an open 
lattice work column of square section, 6ft. square at the centre 
and tapering to 18in. at the ends. The platform for the electrical 
gear is at a height of 95ft. from the ground level. Other enor- 
mously powerful appliances at present being made by outside firms 
for the Clydebank yard are undez progress. Two items are a 
powerful stationary derrick crane of 150 tons capacity, which will 
be erected on one side of the company’s fitting-out basin. Another 
is a Goliath cantilever crane, also of 150 tons capacity, which. will 
be stationed on the opposite side of the basin, the basin itself at 
the same time being enlarged. The foundations for and the 
erection of this appliance will be proceeded with at some distance 
back from the present line of the dock, and after the crane is 
erected the dock will be widened throughout its length by cutting 
away the ground to the side of the crane foundations. The crane 
will have an outreach of 130ft., and at the extremity will be capable 
of lifting 60 tons, and at 80ft. out from the céntre the maximum 
of 150 tons. These gigantic appliances are, :Jike the two building 
berth derricks already noticed, béing ‘constructed by Sir William 
Arrol and Co., Limited, in their works at Dalmarnock, Glasgow. 
It is of interest to add that the builders of the other great 
Cunarder, Swan, Hunter, and Wigham Richardson and Co., of 
Wallsend-on-Tyne, are providing themselves with a floating crane 
capable of lifting weights up to 150 tons. The hull of this craft is 
now at Wallsend, and the crane is being erected. The craft will 
be propelled and manceuvred into position by four screws driven 
by separate engines. The ballasting arrangements are such as to 
allow of the heaviest weights being properly and quickly counter- 
poised or compensated for. The capability of this powerful and 
adaptable appliance will receive demonstration in the placing of 
boilers. each weighing 110 tons, on board the huge Cunarder. 
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MOTOR CAR SHOW AT ISLINGTON. 


Ir says much for the vitality of the automobile industry 
that after two large shows in the metropolitan district 
during the past winter such a representative collection of 
vehicles as that at Messrs. Cordingley and Co.’s show at 
the Agricultural Hall, Islington, can again be brought 
together. Although not equal to the Motor Manufac- 
turers’ and Traders’ Exhibition at Olympia as regards the 
pleasure side of the motor car industry, the present 
exhibition will compare very favourably with the former 
in the commercial section, and particularly in the number 
of exhibitors of steam-propelled vehicles. The ranks of 
the builders of steam wagons continue to increase, and it 
would seem that in spite of the fact that some of the 
earlier steam wagon builders are at present devoting 
their attention almost exclusively to a more lucra- 
tive branch of the industry—namely, the motor 
omnibus with internal combustion engines—yet the 
demand for goods-carrying vehicles is sufficient to war- 
rant the confidence with which capital is being diverted 
to their construction. Having so recently reviewed the 
trend of design and most recent features in the pleasure 
car, it would be only retreading old ground to describe 
the various, more or less similar, types of vehicles shown at 
Islington, and we shall, therefore, confine this notice chiefly 
to the commercial section. In this department one of the 
most noteworthy exhibits is the 40 horse-power Critchley- 
Norris omnibus chassis. The designers of this machine 
have had considerable experience, and ought to be 
acquainted with the mechanical requirements of a motor 
omnibus. In fitting a 40 horse-power engine it might be 
considered by many that the power is excessive for the 
work to be done; but a walk through the streets of 
London will help to dispel very largely, if not altogether, 
the idea. For passenger work a quick acceleration is 
desirable, and for this ample power is necessary. In the 
vehicle under notice the Crossley four-cylinder engine is 
fitted, and has cylinders 43in. diameter by 6in. stroke, 
which are said to be capable of developing 30 horse-power 
at 800 revolutions and 42-horse-power at 1000 revolutions 
per minute with a compression of 75 1b. per square inch. 
The special features of the Crossley petrol engine are already 
familiar. The ignition system is the Simms-Bosch low- 
tension magneto with movable firing point. The armature 
of the magneto machine is driven from the same cam 
shaft as that which works the induction valves, and the 
gear wheels are completely enclosed in an oil-retaining 
casing. The usual cut-out levers are fitted to allow rapid 
testing of the firing in each cylinder. The radiator is 
novel, and consists of a central tank for the water. Into 
each end of the chamber are screwed a number of 
inclined tubes. These are sealed at both ends, after 
partial exhaustion, and contain spirit. As the temperature 
of the water rises, its heat is imparted to the lower end 
of the radiating tubes. This vaporises the spirit, and 
the vapour rises to the outer ends of the tubes, where it 
is condensed into spirit again, which falls to the bottom 
of the tubes and cools the water. An advantage claimed 
for this cooling system is that in the case of one of the 
tubes being fractured at the screwed portion, it is an 
easy matter to-unscrew the broken unit and to plug the 
hole up until the first opportunity occurs to fit a new one 
in its place. 

It would appear that the old saw that “ there is 
nothing like leather” applies to friction clutches for 
motor omnibuses. Leather has drawbacks, but it is 
subtle and will yield to treatment. Metal-to-metal cone 
clutches may be more durable, but require an immense 
amount of lubrication to prevent seizing, as the streets 
of London bear witness. After a time, when thoroughly 


ground in, it would seem that even gallons of oil will not 
suffice to give the metal-to-metal cone clutch the desired 
degree of flexibility. On the other hand, leather may 


wear out more quickly, but the practised driver has usually | 
| and the top of the shell is removable for scraping any 


| deposit off the tubes. 


a remedy at hand for either slipping or seizing. Thus it 
is, then, that Messrs. Critchley and Norris have adopted 
the leather-lined. cone clutch. The gears are well 
designed, and the box is constructed in such a way that 
the wheels can easily be withdrawn if necessary. There 
are four gear ratios, and large ball bearings have been 
adopted wherever possible to reduce friction. The 
brake surfaces are much larger tnan is frequently found 
on motor omnibuses. The eprings, too, which have so 
often been found faulty, are long and wide, and those at 
the back are slung outside the frame of the chassis, 
| whilst the front ones are placed beneath the frame. 
A lengthy experience of steam boiler practice tends to 


| «jf. . . . . 
make a critic sceptical concerning all claims of inventors 


Fig. 1—-ST. PANCRAS IRONWORKS COMPANY'S BOILER 


to novelty of design. Indeed, it would almost seem 
beyond the wit of man to devise a new type of steam 
generator. 
many heads are stil] at work endeavouring to produce, at 
any rate, combinations of features with which it is hoped 
to satisfy the examiners in the Patent-oflice. 





Enimneer 


result. The tubes are easy of access for sweeping by 


| detachable door s, and the water space is easily washed 


out. There are three mud holes in the lower part of the 
shell, through which the fire-box sides can be reached, 


The boiler has been tested, and 


| found to be a good steamer, readily responding to the 


Nevertheless, the present show proves that | 


The five-ton steam wagon shown by the St. Pan- | 


cras 
joint patent of Mr. H. A. Neal and Mr. Pye-Smith. 
It is of the vertical fire-tube type, having over 90 square 
feet of heating surface, all submerged. A sectional eleva- 
tion of the boiler is given in Fig. 1, from which it will be 
seen that the horizontal fire tubes are divided into two 


sets by a partition midway in the corabustion chamber, | ; ve 1m 
| it. On the other hand, it has to be borne in mind that the 


and that the gases pass outwards through the lower 


In the upper portion of the combustion chamber a super- 
heater, or dryer, for the exhaust steam is placed. The 
boiler requires no stays, the shell and internal chamber 
being cylindrical, and the fire-box semi-hemispherical. 
The normal water level is 4in. above the top row of tubes, 
but it is claimed that should the level fall below the top 
tube, so efficiently have the lower tubes done their work 
in abstracting heat from the gases that no harm wi 


Ironwork Company, Limited, has a boiler, the | 


| 


severe demands made by long gradients. It is designed 
for a working pressure of 2001b. 

A steam wagon exhibited by Messrs. Bretherton and 
Bryan, Grange-road, Willesden Green, N.W., embodies 
several features of interest. The above illustration is a 
general view of the vehicle, from which it will be observed 
that the boiler is of the top-fired locomotive pattern. It is 
constructed for a working pressure of 180 lb., and has 
75 square feet of heating surface and 3 square feet of 
grate area. It differs from other top-fired locomotive 
type boilers in that the firing tube from the fire-box, in- 
stead of terminating at the wrapper plate, is carried up 
and surrounded by asteam dome, and the two are riveted 
together at the top—Fig. 2. The makers claim 
for this method of construction that the fire-box 


Fig. 2-BRETHERTON AND BRYAN’S BOILER 


crown is very efficiently stayed, and also the usual 
advantage of dry steam when taken from a steam 
dome. The engine is of the horizontal compound 
reversing type, with cylinders Sin. and 7j{in. diameter 
by 9in. stroke, with D-slide valves fitted below the 
cylinders. From the crank shaft of the engine motion 
is transmitted by one of two pinions to gear wheels on a 
countershaft, and from a pinion on this shaft to a spur 
wheel and differential gear on the back axle. The main 
frame of the vehicle is formed of 6in. by 3in. by }in. 
channel, and this is supported at the rear of the fire-box 
by mild steel horn-plates, which are securely stayed and 
strutted. In other wagons of a somewhat similar type 
thé main frame is carried forward and secured to the 
smoke-box end of the boiler, which would appear to be 
a stronger method of construction, but it is contended by 
the makers of the vehicle under notice that their practice 
has been found effective in traction engine design, and 
has stood the severe tests which they have imposed upon 


series, and return inwards again through the upper series. | two instances are scarcely on a par, for the traction engine 


does not carry its load or any part of it, whereas in the 
motor wagon a portion—only small it is true— comes on the 
front axle. This feature apart, the general design of 
the vehicle, will commend itself to enginvers conversant 
with road traction. The gearing is constructed for 24 
and 5 miles per hour, and the gears are of crucible cast 
steel moulded from machine-cut patterns. The com- 


ll | pensating gear is of the bevel pinion type, employing 
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three bevel wheels. It is provided with a locking pin to 
throw the compensation out of gear when necessary ; 
this pin to be so arranged that the gear can be locked 
from the outside of the loose road wheel. The back axle 
is of mild steel, 44in. diameter, and runs in axle-boxes 
of cast steel. The front axle is of mild steel, centrally 
sprung on one laminated spring in a forked fore-carriage 
of cast steel; this fore-carriage gives the wagon a three- 
point suspension. The axle-boxes are sprung on helical 
springs, and fitted to work in horn-plates. The steering 
gear is of the worm wheel and quadrant type, fitted to 
the fore-carriage. 

_ Although it has been on the market for some time the 
Carter steam wagon, built at Oakenrod, Rochdale, has not 
previously been seen at the London motor shows. In 
the design of this wagon the makers have made a notable 
departure from the orthodox practice by the use of a 
vertical engine, and although they have kept well within 
the legal tare limit there is no lack of strength in any 
of the vital parts. The boiler is of the vertical fire-tube 
type, with curved tubes, and is placed just behind the 
centre line of the front wheels, the front axle being curved 
to clear it. It is fired through the top. The engine is of 
the compound inverted vertical reversing type with link 
motion, and is arranged so that the cylinders and piston 
valve and gear are placed above the footplate and within 
the cab. The engine is capable of developing 35 brake 
horse-power at 450 revolutions per minute with steam at 
200 1b. pressure. The boiler has 91°5 square feet of heating 
surface. The motion is transmitted from the crank shaft 
by spur gearing to a second motion shaft, and from this 
to a countershaft by a further pair of spur wheels. From 


 gpane the motion is communicated to the live rear axle 
Y sprocket wheel and chain. The compensating gear 


can be easily locked by means of a clutch contrivance. 
The gear wheels are secured to the shafts by means of 
forged collars, which are machined to form jaw clutches, 
the bosses of the wheels being machined to suit and are 
retained in position by fine threaded lock nuts. This 
method of fixing dispenses. with keying. Ali the gear 
Wheels are turned from solid Siemens acid steel forgings, 
and the teeth are machine cut from the solid. 
2 — are many other firms showing heavy steam 
_ icles, including Beyer, Peacock and Co., Limited, 
Me whose wagon was described in THE ENGINEER of 
ew — last; Messrs. B.S. Hindley and Sons, 
Com we ees The Yorkshire Patent Steam Wagon 
and x. ae nav _Fodens, Limited, Sandbach; Alley 
fully “ane ee) Limited, Glasgow, whose wagon was 
i. = ed in Tur ENGINEER for March 9th last; 
oad ° ‘obertson and Son, Fleetwood; Jesse Ellis 
0, Maidstone; Mann’s Patent Steam Cart 


and Wagon Company, Limited, Leeds ; Savage Brothers, 


Limited, King’s Lynn; Richard Garrett and Sons, 
Limited, Leiston, Suffolk; and Wallis and Steevens, 


Basingstoke. In Messrs. Garrett’s wagon the makers 
have modified their vertical fire-tube boiler by increasing 
the diameter at the top, so as to give greater steam space, 
but the non-reversing engine still remains a prominent 
feature. The Lancashire Steam Motor Company, Ley- 
land, exhibit two types of commercial vehicles, namely, 
those propelled by steam and others by petrol engines 
with four cylinders. The firm of William Allchin, Limited, 
Northampton, is one of the latest of road engine builders 
to take up the lighter form of vehicle, and have adapted 
the purely locomotive type boiler, with side firing, to a 
channel frame, below which are placed a horizontal com- 
pound engine, train of gearing,and chain-driven road wheels. 

In connection with sliding change-speed gears a rather 
ingenious apparatus is exhibited by Messrs. Scowen, 
Limited, and is intended to abolish the usual change- 
speed lever. This is replaced by a dial and pointer in 
front of the driver. The pointer communicates by means 
of a system of rods and levers, and ratchet, with striking 
forks at the side of the gear box, so that by placing the 
pointer in certain positions on the dial, the desired train 
of gears can be brought into mesh on withdrawing the 
clutch by the pedal. Only one pedal is, therefore, required. 

The Exhibition is meeting with a large amount of public 
patronage, and remains open until to-morrow (Saturday) 
night. 

Not the least interesting section of the Exhibition is 
that devoted to aéronautics. It is true to a large oxtent 
that the subject does not appeal togthe general public, 
and engineers, with but few exceptions, have given but 
scant attention to this branch of applied science. The 
reason for this is obvious. Any such investigations can 
only be attempted at a large outlay, and the prospect of 
any return seems but a very faint one. But an exhibition 
embodying specimens of those contrivances which have 
had even a partial success in this direction is bound to 
stimulate interest in the subject. At the same time an 
inspection of the work of others may suggest to some 
mechanical genius a means by which the obstacles which 
have hitherto blocked the way of aérial navigation may 
be overcome. The observations of meteorological phe- 
nomena in the upper strata of the atmosphere by the use 
of self-recording instruments suspended or attached to 
kites, are of considerable interest and importance. We 
should like to have seen a better display of such instru- 
ments at the Exhibition. Nevertheless, this is a praise- 
worthy effort to encourage popular interest, and it may 
be hoped that next year the promoters will continue their 
efforts and be even more successful, 


SIX-SPINDLE BOILER DRILL. 


A SIX-SPINDLE drill, which has been specially designed for 
dealing with Yarrow boilers, is shown in the above engraving. 
This machine was manufactured by Herr Ernst Schiess, of 
Diisseldorf. As will be seen, the drilling heads are arranged 
side by side on a cross beam on which they can be traversed 
in such a manner that the distance between the spindles 
remains the same. At the same time it should be explained 
that if it is required the distance between the spindles can be 
varied, the minimum distance between each being 190 mm. 
and the maximum 380mm. Whatever distance apart they 
are placed, however, they maintain it even though moved 
backwards and forwards along the cross bar. Boilers up to 
1400 mm.—say 5ft. 6in.—in diameter can be dealt with, and 
the holes drilled may have a maximum diameter of 52 mm., 
the diameter of the spindles being 75 mm. 

The spindles are furnished with thrust ball bearings, and 
have a slow conjoint self-acting feed, a quick combined up 
and down motion by hand, and also a quick independent 
backward and forward hand traverse. Each spindle can also 
be thrown out independently, so that any number of spindles 
from one to five can he used as required. 

The self-acting feed is brought about by means of change 
wheels, worm and spur gears, and a common feed shaft. A 
self-opening clutch is fitted to the feed mechanism to prevent 
breakages, and a self-acting knock-off motion is provided, the 
withdraw stroke being brought about by counterweights. 
The feeds are 0:015 mm., 0-2 mm., 0°3 mm., and 0°4 mm., 
and it is possible to change from one feed to the other without 
stopping the machine. The machine is driven from a direct- 
current motor of about 25 k»xrse-power, making from 520 to 
1040 revolutions per minute, through a gearing with which 
from 100 to 200 revolutions per minute of the spindles can be 
obtained. The driving pinions engaging the wheels on the 
spindles are made wide so that the spindle gears can be 
adjusted on their spindles without coming out of mesh. 
Each head carries a vertically adjustable guide bracket with 
a chilled and ground removable bush for the drill to prevent 
the latter running untrue. On the extreme left head is a 
bracket for the pitch pin, which is arranged to fall into the 
last hole drilled. The main or common earriage has a vertical 
motion on the cross beam of 100 mm. and a hand horizontal 
traverse of 2400 mm. 

The standards, the distance between which is 4450 mm., 
are bound together by a tie beam. In front of the machine 
is a table 3000 mm. wide by 1500 mm. long for carrying the 
boiler drums. This table is fitted all round with a trough, 
and slides on the three-webbed bed to which the standards 
are bolted. Its traverse, which is 1600 mm., is worked by 
hand wheels, spur gears, and rack. On the carriage is a 
pump for conveying lubricant to the spindles from a 
reservoir let in to the foundation. The distance of the drills 
from the guides of the cross beam is about 350mm. A platform 
for the attendant is fitted on the standards low down, so that 
the work can be supervised. 
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RAILWAY MATTERS. 


Tue Londor and South-Western Railway Company 
has started a motor omnibus between Mold and Buckley. 


Tue Madras Railway authorities are pushing on with 
the construction of the Cannanore-Mangalore Railway as fast as 
the difficult nature of the country permits. 


ARRANGEMENTS have been made to proceed with the 
construction and completion of the Denver North-Western and 
Pacific Railroad—-the Moffatt short line—to its destination at Salt 
Lake City. 

Tue decision of the Circuit Court has been given in 
favour of the Southern Pacific Railroad against the Western Pacific 
with regard to the Oakland terminals, the effect of which will be 
to shut the Gould party out of this means of entering San 
Francisco. 

Apvices from Cairo state that at Karima on March 8th 
Sir Reginald Wingate opened the Karima-Abu Hamed Railway, 
covering a distance of 138 miles. It has taken eight months in 
construction, and has costa quarter ofa million sterling. This line 
cpens the rich Dongola Province to the Red Sea. 


A company has been formed with a capital of £625,000 
with the object of constructing an electric tramway from the centre 
of Amsterdam to many of the more important towns and villages 
to the north of Amsterdam, having a total length of about 40 
miles. It will have a ten-minute service, and will be an important 
and desirable means of transport for the district. 


Tue House of Lords Committee last week found the 
preamble proved of the Manchester and Milford Railway Bill. The 
promoters are the Great Western Railway Company, who propose 
to lease the line for 999 years, and who now agree to give the 
London and North-Western Railway contingent running powers, 
with the result that the latter’s opposition was withdrawn. 


Tue Board of Trade have recently confirmed the 
County of Middlesex (Waltham Cross and Enfield) Light Railways 
Order, 1906, authorising the«onstruction of light railways in the 
urban districts of Enfield and Edmonton; County of Hertford 
Light Railways Order, 1906, authorising the construction of a light 
railway in the urban district of Cheshunt ; Blagdon and Pensford 
Light Railway Order, 1906. 

Tue contract for the Hull Joint Dock of the North- 
Eastern and Hulland Barnsley Railways has been let to Messrs. 8S. 
Pearson and Son, Limited. Parliamentary powers authorising the 
construction of the dock were obtained as long ago as 1899, and 
the scheme was slightly modified in 1901. The approximate value 
of the contract is £850,000, and the amount of excavation involved 
is about 3,000,000 cubic yards. The works are to be completed in 
the summer of 1910. 


As the result of an inquiry by the directors of the 
North British Railway Company into the condition of the existing 
working stock of the company and its suitability for modern 
requirements, a sum of £13,500 has been set aside out of the 
revenue of the last half year’s working as part of a fund for the 
purpose of providing additional and maintaining the locomotive 
and rolling stock in a thoroughly satisfactory condition and in 
every respect up to modern standard. 


In 1905 the production in the United States of all kinds 
of rails weighing under 45 lb. to the yard, as ascertained by the 
American Iron and Steel Association, shows a decrease of 65,303 
tons as compared with 1904, but the production of rails weighing 
45 lb. and less than 85 Ib. shows an increase of 278,947 tons in 1905 


over 1904. The — increase in the weight of rails in 1905 as 


compared with 1904 was in sections weighing 85 lb. and over, in 
which the increase amounted to 873,902 tons. 


A new trunk line from central and western Pennsyl- 
vania to New York State and the East has develuped out of several 
connecting lines which have been under construction within the 
past few months, says the Railway News. When they are com- 
pleted the New York Central will have its own tracks from Cleve- 
land and Franklin across Pennsylvania to the East. A direct 
connection to this line at Dubois will be afforded the Pittsburg 
district by the Buffalo, Rochester, and Pittsburg Railroai, which is 
closely allied with the New York Central. 


Ir is stated that the Lancashire and Yorkshire Rail- 
way Company is about to undertake the electrification of the line to 
Aintree vidé Marsh Lane, and that two additional stations will be 
erected to tap the traffic between Marsh Lane and Aintree. The 
line hetween the Exchange terminus and Marsh Lane is already 
electrified as part of the Liverpool, Waterloo and Southport 
system. At Marsh Lane the line is divided, a section running to 
the left, and crossing the Southport line by a bridge approached 
by a curved incline. By means of this curved incline and bridge 
the electric system will be extended to Aintree. 


Tue death was announced at Peterborough on Saturday 
of Mr. Mark Markland, late locomotive superintendent of the 
Midland Railway, at the age of eighty-six. He had spent more 
than sixty years in the company’s employ, and was known as “ the 
father” of the Midland Railway. Mr. Markland drove the first 
express run on the Midland Railway, the journey being from 
Derby to Rugby—50 miles—reducing the previous time of three 
hours forty minutes by two-thirds, viz., one and a quarter hour. 
He rose from one position to another, until appointed locomotive 
superintendent for the Peterborough district. This post he held 
for forty-five years. 


In the annual report of the Pennsylvania Railroad the 
plans for a double-track railroad between Pittsburg, Philadelphia, 
and New York, entirely independent of the present four-track road, 
are referred to. The preliminary estimates call for an expenditure of 
£6,000,000, and two years will be required for the work. The two 
additional tracks will not be laid on a section of about 96 miles on 
the middie division, and ona short section between Parkesburg 
and Thorndale on the Philadelphia division, as the low grades on 
these divisions will admit of heavy trains, and, therefore, a smaller 
number of trains. The additional system will comprise 480 miles 
of line, of which 184 miles are virtually completed. 


At a special general meeting of shareholders of the 
Canadian Pacific Railway Company, which was held at Montreal 
on Monday, a resolution authorising an increase of the company’s 
ordinary capital stock from 110,000,000 dols. to 150,000,000 dols. 
was unanimously adopted, and, according to a Reuter telegram, 
it was further resolved that 8,600,000 dols. of stock, previously 
authorised, but not issued, and 11,680,000 dols. of stock, part of 
the increase authorised to-day, in all 20,280,000 dols., should be 
forthwith issued and offered to shareholders at par, on the basis of 
one share of new stock for each five shares of their registered 
holdings when the books close for the purpose on April 20th next. 


A PUBLIC inquiry was held last Monday at Bournemouth 
by the Light Railway Commissioners respecting the application for 
an order for the construction of a light railway from Bournemouth 
to Swanage, vi@ Branksome Park, and across Poole Harbour by 
means of a conveyor bridge of 400ft. span and 120ft. in height, the 
total estimated cost being about £200,000. Strong opposition was 
offered by Bournemouth and Poole Town Councils, Poole Harbour 
Commissioners, London and South-Western Railway, many other 
public bodies and leading merchants. After hearing the case for 
the promoters, who stated that the line would cover about 12 miles, 
the Commissioners decided, in view of the strong local opposition, 
that they were not justified in granting the order. 





MISCELLANEA. 


TuE Local Government Board have refused Tiverton 
Corporation’s application for leave to borrow £13,000 for the 
installation of electric light. 


TuE work of erecting a new station at Pontypridd has 
been commenced by the Taff Vale Railway Company, and it is 
estimated that the new buildings and extensions will cost about 
£150,000. 

A NEW machine for testing anchor and cable chains is 
abcut to be fixed at Devonport Dockyard. The apparatus, 
which has been made by Messrs. Greenwood and Batley, of Leeds, 
will be capable of exerting a maximum pressure of 250 tons, as 
against about 180 tons in the old machine. 


Ow1ne to the erosion at the foot of the sand cliffs, the 
Blackpool borough surveyor recommends the Corporation 
rena. are to een with the extension of the sea wall at 
the Gynn to the boundary of the borough, a distance of 280 yards, 
This will cost £25,000. The question has been referred to a special 
sub-committee. 

WE have been asked to mention that any of our readers 
who may require motor car drivers can obtain well trained and 
really reliable time-expired marines by applying to the Technical 
Committee, Royal Marine Barracks, Eastney, Portsmouth. Sixty 
drivers have so far been sent out, and all have given complete 
satisfaction to their employers. 


AFTER perceptible shocks of earthquake a crevice 
opened on the side of Mount Vesuvius this afternoon some hundred 
yards from the upper station of the Funicular Railway, says a 
telegram to the Times dated March 28th. Lava is pouring out, 
and wreaths of smoke are rising from it to a considerable height. 
The eruption from the principal crater also continues. 


THE amount of capital represented by the syndicates 
applying for concessions to work the coal deposits discovered in the 
province of Limbourg is, according to the Antwerp correspondent 
of the Daily Telegraph, £12,090,000. A Bill now under discussion 
before Parliament grants concessions for a given term, imposing 
conditions for working the mines under penalty of forfeiture of the 
concession. 

AccorpDiInG to the Liverpool Journal of Commerce, 
Messrs. Cammell, Laird and Co., of Birkenhead, are about to take 
up the building of submarine boats. Two designs of boat are being 
considered by the firm, one by Messrs. Forrest, of Wivenhoe, and 
the other the invention of a Northampton gentleman. The pro- 
pelling, steering, and flotation of the latter boat is controlled by 
movable fins. 

A BILL to empower the Mersey Docks and Harbour 
Board to provide additional dock and other acccommodation at a 
cost of about £4,500,000 was passed this week by a Committee of 
the House of Lords after an inquiry extending over three or four 
days. It is proposed at the north or Bootle end of Liverpool to 
construct two entrances from the river, 130ft. wide and 40ft. deep 
—the largest dock entrances in the world. These will give access 
to a half-tide dock, and this again to two great docks, 


A prRoposaL to run motor omnibuses in Accrington 
and district is, it is stated, to be carried into effect by a local 
syndicate. A number of petrol-driven omnibuses are now being 
built, and these are expected to be on the roads early in April. The 
routes to be served have not yet been decided upon, but it may be 
taken for granted, says the Manchester Guardian, that they will, to 
avery considerable extent, compete with the existing steam tram- 
cars which run into Accrington from Rawtenstall, Clayton-le- 
Moors, and Church. 

Ir is stated that Messrs. Vickers Sons and Maxim, 
Barrow, have come to terms with the Furness Railway Company 
for the widening of the entrance to the Buccleuch Dock from S80ft. 
to 100ft. The work is essential for enabling Messrs. Vickers to 
undertake the building of the larger class of vessels which are 
being constructed to-day, including warships and ocean liners up 
to 85ft. in width. The Barrow firm have completed a slipway on 
which a vessel 1000ft. long can be built, and they are considerably 
extending their fitting-up berths, and putting down new electric 
cranes capable of lifting 150 tons. 


THE perseverance of the Lincoln City Council in their 
endeavour to find a new supply of water near the existing works 
at Boultham has at last been rewarded. On March 21st the work- 
men employed in the bore struck the red sandstone, and there was 
immediately a flow of water, and, as far as it is possible to estimate 
at the present time, it is not likely that the quantity will give rise 
to any disappointment. In the opinion of Mr. Percy Griffith, 
M.1.C.E., the expert whom the Corporation called in and who has 
given much time to the task in hand, the fact that the water has 
been tapped right at the top of the sandstone is an indication that 
the ultimate pressure of the water is higher than was anticipated. 


CoNSIDERABLE interest is being taken in American 
engineering circles in the new petrol-electric car which is now 
successfully running on the Delaware and Hudson branch railway 
between Schenectady and Saratoga. This car, which is of the 
same type as those used by the North-Eastern Railway on its 
Filey branch, is, according to the Industrial Motor Review, fitted 
with a 140 horse-power petrol engine made by the Wolseley 
Company, of Birmingham, and is capable of a speed of 45 miles an 
hour. he petrol engine actuates an electric generator, from 
which the current is taken to the motors on the road wheels. It is 
very quick at starting, and is very economical in working. 


THE exodus of shipping from Glasgow for oversea ports 
on Saturday, 24th inst., constituted a record in the matter of 
tonnage sailing on one tide. Within three hours 19 steamers of 
85,276 tons gross passed down the Clyde. Practically no hitch or 
delay of any kind occurred in getting the vessels away. Three 
cross Atlantic passenger liners were amongst the departing vessels. 
The Anchor Line Columbia left for New York with over 1300 
passengers; the Donaldson Liner Athenia for St. John, N.B., 
and the Allan Liner Mongolian for Boston, calling at Halifax to 
land passengers for Canada. Altogether the number of pas- 
sengers leaving Glasgow on the 24th also formed a record. 


By an agreement #ecently come to between the Dundee 
Harbour Board and the North British and Caledonian Railway 
Companies an end has been put to a dispute which has been pro- 
ceeding for years affecting the harbour facilities of the port. The 
companies are to pay an annual sum of £2500 in perpetuity for the 
Trades Lane and Carolina Port Railway, £500 per annum for five 
acres of ground at the east end of the harbour, £3000 towards the 
erection of a new bridge over the railway, and to construct another 
new bridge and approaches farther east. The companies are also 
to work the coal hoist for bunkering purposes, and to work it 
absolutely seven years after Parliament ratities the agreement. 


THe Harbour Commissioners of Warkworth, North- 
umberland, have decided upon a scheme of improvements at the 
harbour, which has been prepared by Mr. J. W. Sandeman, the 
harbour engineer. It is proposed to extend the south jetty to the 
south pier head, and to extend the south pier a distance of 240ft. 
seaward, thus giving 2ft. of water extra on the bar, and facilitating 
the free passage of vessels into and out of the harbour. The bar 
at the entrance to the port, if any remained, would be shifted 
from its position outside the harbour to the inside, and this in 
many ways would be an advantage. In addition, a system of 
groynes is to be established at the north sands, in order to resist 
the — the sea has been making within the past twelve 
months, 


ee 


NOTES AND MEMORANDA. 


THE output of the various freezing works in all parts 
of the world during last year is estimated to have amounted to a] rout 
367,000 tons, of which five-sixths found a market in the United 
Kingdom. 

A LATE weighman under the Swansea Harbour Trust 
has patented a new form of steamship propeller, consisting of g 
single — blade, broader than the type in use, fixed on a cone. 
shaped base. Tests are said te have yielded astonishing results, 


AccorpInG to the approximate traffic returns, the 
receipts of the Manchester Ship Canal last month amounted to 
£33,900, as compared with £28,586 in February last year, For 
the two months the receipts have totalled £70,056, or £9351 more 
than in the corresponding period of last year. 


Tue Deutschland arrived at Plymouth last week from 
New York with the record to her credit of having received and 
transmitted wireless messages to the Lizard Marconi station at a 
distance of 2000 miles. Throughout the whole voyage the 
Deutschland was in communication with the shore by the Marconj 
system. 

A NoveL elevator with a rise of 495ft. has been erected 
to the summit of the Burgenstock, near Lake Lucerne, for sight. 
seeing purposes. The entrance to the car and space for its operat. 
ing mechanism are tunneled out of the rock at the base of the 
cliff, and the shaft rises through solid rock to a height of 143ft, 
whence it continues as a square steel structure, tied to the face of 
the cliff at intervals by structural braces. The elevator is elec. 
trically operated and provided with safety appliances. 


Moror cars in Germany are henceforward to be taxed 
at the following rates per annum :—Motor-cycles, 10 marks, or 
shillings ; motor cars up to 6 horse-power, M. 25, plus M. 2 per 
horse-power ; from 6 to 10 horse-power M. 50, plus M. 3 per horse- 
power ; from 10 to 20 horse-power, M. 100, plus M. 3 per horse. 
power ; and above 20 horse-power, M. 150, plus M. 10 per horse- 
power. Foreigners taking their machines into that country wil] 
have to pay :—For three days M, 3, tive days M. 15, and twenty 
days M. 40. ; 


AccorDING to Sir E. Montague Nelson there are 60 large 
meat freezing establishments in our Colonies and Argentina ; the 
carrying trade is represented by 174 refrigerated steamers, with a 
capacity calculated at no less than 10,000,000 carcases ; and in this 
country there are 28 refrigerated stores in London, and 100 in 
provincial towns for the storage of eat on arrival. These distri- 
bute daily, on the average, over 26,000 sheep and lambs, and 4000 
quarters beef. The total importation of frozen meat into Great 
Britain during 1905 consisted of 8,277,731 carcases mutton and 
lamb, and 1,271,353 quarters beef. 


Iris stated that a well-made maple pulleymay berun with 
safety ata rim speed of 154ft. per second, which corresponds to 
1-75 miles per minute. This may be true, but it is of importance 
only as showing the factor of safety, for at any such speed a belt 
would practically cease to transmit power, owing to the action 
of centrifugal force, says the American Machinist. Laced leather 
belts transmit a maximum of power at about 5250ft. per minute, 
and riveted belts at 6325ft. per minute. Above those speeds the 
power transmitted rapidly falls off, and at 9250ft. per minute 
the power transmitted would scarcely be appreciable, supposing a 
belt could be made to stand such a speed. 


A concrRETE arch bridge was built recently in Ulm, 
Wurtemberg, Germany. It is a street crossing over a railway 
yard, and is a three-hinged arch, with solid filling. The end 
hinges are not at the spring of the arch, but are carried on canti- 
lever brackets 14ft. long projecting from theabutments. The clear 
span between abutments is 215ft.; the distance between end hinges 
is 187ft., and the rise is one-tenth the latter figure, or 18-7ft. The 
hinges are of cast steel. Abutments and arch ring are of plain 
concrete, with a maximum pressure of 570 lb. per square inch in 
the arch ring. The roadway structure, however, is of reinforced 
concrete ; it is 33ft. wide over all, including two 64ft. sidewalks, 
The cost of the bridge was about £9000. Of this, 13 per cent. 
was expended for centering. 


Towarps the close of 1902 the Norwegian Government 
charged Herr G. Henriksen, Inspector of Mines, with studying 
the iron ore deposits in Sydvaranger, Finmarken, owned by Herr 
Anker, and he estimates the quantity of ferruginous material at 
50 to 100 million tons. The ore, like that in Dunderland, is 
schistose, and occurs in alternating thin seams of magnetite, 
hornblende, and quartz, while being practically free from sulphur, 
yhosphorus, and titanium, so far as analysis has yet shown. Asin 
os a so in Sydvaranger, all the ore must be mechanically 
concentrated, shipping facilities being about equal ; and the most 
natural point for shipment appears to be Kirkences ; that might 
be connected by a railway of six miles, easy to make, with two 
large deposits of magnetite 56 yards wide, forming a V figure in 
plan, 


Tue German naval authorities have been making in- 
vestigation as to the time taken in building warships. _It was found, 
says the Army and Navy Journal, that in the case of the battleships 
of the Preussen class, of 12,907 tons and 16,000 indicated horse- 

wer, the time varied from thirty-six to forty months, while the 
arger British ships, of the King Edward VII. class, with heavier 
guns and more powerful machinery, took from thirty-one to thirty- 
three months. The armoured cruiser Roon, of 9350 tons, was 
commenced in August, 1902, and the Yorck, of the same displace- 
ment, in April, 1903, and neither has yet commenced trials. 
They will therefore take three years to complete for commission, 
The three immense British cruisers of the Invincible class are to 
be finished in less than thirty months, and some of the County class 
took only about two years, although they are much larger than the 
German vessels, 


BerorE quitting office the late‘French Ministers of the 
Interior and Public Works agreed upon a new set of regulations 
as to motor cars. Permission to drive will only be granted to 
those producing, in addition to the Corps des Mines certificate of 
capability, one from a medical man declaring that the applicant is 
free from illness or infirmity such as might be a source of danger. 
For automobiles other than those for goods the minimum of age is 
eighteen up to 35 horse-power, find twenty-one above. For pre- 
venting the holder of an eighteen-year permission from driving a car 
of more than 35 horse-power, a plate on the frame must show 
clearly the type and power, with maker's name and address. The 
large number, illuminated at night in front and rear, is henceforth 
to indicate, not the vehicle, but the owner; and aplate, repeat- 
ing the number, will give the owner's name and address, 


Tue Technical Committee of the Paris. Automobile 
Club has issued the following regulations as to the international 
competition for a 1000f. = £40 prize offered by Baron Henri de 
Rothschild for the best odotachymeter, or instrument showing , 
simultaneously the distance traversed and the speed at a given 
moment :—The competition will take place on Ist May next and 
following days, and the prize may be awarded in one sum, or oplit 
up into several. Entries, accompanied by the sum of 50f. = £2 
for each instrument, to cover the expenses of trial, will be received 
up to 15th April next, at the office of the Commission Technique 
de l’Automobile Club de France, 6, Place de la Concorde, Paris. 
If the entries fall short of three, the Committee may defer the 
competition. Competitors must furnish a complete drawing, and 
a description in French, of their instruments, which they must 
submit mounted on automobiles of type approved by the Com« 





mittee, 
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_F. A. Brocknavs, 7, Kumpfgasse, Vienna. 

ELLY AND WALSH, LimrtEp, Shanghai and Hong Kong. 
BoyVEAU AND CHEVILLET, Rue de la Banque, Paris. 
ANY.—ASHER AND Co., 18, Unter den Linden, Berlin. 


AUSTRIA. : 
CHINA.—K 





- F. A. Brocknavs, Leipzic ; A. TwertmMEyER, Leipzic. 
INDIA.—A- J. ComprincE AND Co, Railway Bookstalls, Bombay. : 
ITALY. _LOESCHER AND Co., 807, Corso, Rome ; Bocca Freres, Turin, 
JAPAN. _KELLY AND Watsu, Limirep, Yokohama, 

bashi Tori Sanchome, Tokyo. 





Z. P. MaRnuyA AND Co., 14, Nih 
RUSSIA.—C. RICKER, 14, Nevaky Prospect, St. Petersburg. 
s, AFRICA.—WM. Dawson & Sons, Liurrep, 7, Sea-st. (Box 489), Capetown. 
” Gorpon AND Gortcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown, 
J. G. Jura anv Co., Capetown, Port Elizabeth, Joh burg, 
Bast London, Grahamstown, King Williamstown Stellenbosch. 
Hanpet Hovuss, Limrrep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GorDON AND Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney ; Melbourne 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland ; Cratia, J. W., Napier. 
CANADA.—MonTREAL News Co., 886 and 888, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 
85, Duane-street, New York ; Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE ty anv Wa su, Lirrep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo, 














SUBSCRIPTIONS. 


Tue Excrneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 148. 64. 
Yearly (including two double numbers) .. £1 9s. Od. 
CioTn Reapixe Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THR ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tun Paper Copies. Tuick Paper Coptss. 


Half-ysarly .. .. £0 18s. Od. | Half-yearly £1 Os. 8d. 
Yearly ‘ £1 168. Od.| Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


“a7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. en 
an advertisement measures an inch or more, the charge is 10s. per inch. 


y 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical ipo bu ‘regularity cannot be guaran- 
teed in any such case. All except week advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishi: wiment of the 
Paper are to be addressed to the Publisher, Mr. Sydney ite; all other 


letters to be addressed to the Bditor of Toe ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.’’ 
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STRUCTION, 


number of persons who are not at present included, 
e.g., workmen employed in workshops, in transport 
service, fishermen, postmen, and seamen, and many 
others. It appears that everyone, from the works 
manager downwards, will be entitled to compensa- 
tion. An important limitation, however, is intro- 
duced. It is to be provided that a man whose 
workpeople do not exceed five in number shall be 
| excluded from the operation of the Act, unless the 
| accident was attributable to the use, by the em- 
ployer, of machinery driven by steam, water, 
or other mechanical power, but if the workman 
at the time was employed in the care or manage- 
ment of horses, mining, quarrying, or building 
operations, or in laying or repairing any electric 
line or works, the limit of five shall not apply. 
This clause is to form part of a Bill, one of the 
at the Royal Institution, Colquitt-street. Ordinary meeting. Paper; objects of which is to simplify the present law ! 
“Some Notes on Sewage Purification,” by Mr. A. Stewart Mason. | We welcome the clause, however, so far as it goes, 
2 ited ee tat Akal Bt tt 780 nm gf the | for it involves a try-back from the principle of the 
“Harbour Exigency Works,” by Mr. Frank Latham, M. Inst. C.E. Act of 1897, and inasmuch as that Act is to be 
_ Gmovocisrs’ Assoctation. — Friday, April 6th, at § p.m., at Uni-| repealed by the present Bill, small employers of 
of Flint, and the Question of Bolithie Man,” by Mr. S. Hazdedine | labour may find themselves relieved to a certain 
Warren, F.G.8. extent. The exemption, however, does not extend 

to those who employ agricultural labourers within 

the meaning of the Act of 1900. Another feature 
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MEETINGS NEXT WEEK. 





Roya Institution or Great Brirarn.—Friday, April 6th, at 9p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Physical Basis of 
Life,” by Mr. William Bate Hardy, M.A., F.R.S. 


Liverpoot, ENGINEERING Socrety.—Wednesday, April 4th, at 8 p.m.» 





Civi, AND MecnanicaL Enorxeers’ Socrety.—Thursday, April 5th, 
at 8 p.m., at the Caxton Hall (late Westminster Town Hall), West- 
minster, 8.W. Paper, ‘Steam Turbines,” by Mr. G. D'A. — 
A.C.G.I1., A.LE.E. ° 
Tue InstiruTion oF Civic ENGIngERS: NEWCASTLE-UPON-TYNE Asso- of the new measure 18 a proposal to make employers 
CIATION OF STUDENTS.—Thursday, April 5th, at 7.30 p.m., in the Chemical | responsible for certain industrial diseases—e.q., 
Lecture Room of the “Armstrong” College. Paper, “Points and Cross- | | ti lead : : A o 
ings,” by Mr. Wm. Henry, Stud. Inst. C.E. anthrax, ea poisoning, mercury poisoning, 
Ba ye — i ae, —- 2nd, “ 8 p.m., at John-street, phosphorus poisoning, arsenic poisoning, and 
Adelphi, London, W.C. Cantor Lectures: “ Fire, Fire Risks, and Fire t oan 7 - 4 . 
Extinction,” by Professor Vivian B. Lewes. Wednesday, April 4th, at | anky lostomiasis. Where e a workman is certified 
og Ordlesry mecting. Paper, ‘‘Ramie and its Possibilities,” by | to be suffering from disease, and thereby par- 
Mrs. Ernest Hart. : ° : } 

Tue INsTITUTION oF ELxectricaL EnGIngers.— Thursday, April 5th, | tially P OF totally disabled from earning full wages, 
at 8 p.m., at the Institution J Civil Bagincers, Gress George-street, | and his disease is due to the nature of the employ- 

yestminster. Ordinary general meeting. Discussion, “‘ Electrical Equip- | 2 ° 
ment of the Aberdare Collieries of the Powell Duffryn Company,” sy Mr. ment on which he has _ been engaged during 
re ee —— Considered, Practically and Com- the previous twelve months, he is to be entitled 

srclally, Mr. . C. Mo ain. | e e . ° 

Tae IxstitvTION or Crvit EnGIngERs.—Tuesday, April 3rd, at | to compensation, and this compensation is_ to 
8 p.m. Ordinary meeting. Papers: “‘The Harbours of South Africa,” | be recovered from the employer who last employed 
by Cathcart W. Methven, M. Inst. C.E. ‘On the Resistance of Iron him : sh ; 
and a Reversals of Direct Stress,” by T. E. Stanton, D.Sc., M. Inst. 1m ; but where it can be shown that he was 
C.E., and L. Bairstow. Wednesday, April 4th, at 2.30 p.m. Students’ , , , ; , 
visit to Inspect the Works in Progress at the Rotherhithe Tunnel. employ ed by more than one employer in whose 
Meeting at 8 p.m. Paper, “‘ Variations in Direction of the Wind, and an | Service he might have become infected, all the 
Instrument for Determining them Graphically,” by B. F. Beverley, Stud. employers may be made to contribute This 











Inst. C.E. a ° : * 
= ——neees | Xtraordinary clause, the insertion of which was 
saaien not recommended by the Committee, opens 
On the 27th inst., at his residence, Struan, Richmond-hill, Edgbaston, = . . Whole vista of troublesome litigation. ; 
Wittram Primz MAarswatt, M. Inst. C.E. and M. Inst. Mech. E., in his| Who can say where and when a man first 





89th year, 


THE ENGINEER. 


MARCH 30, 1906. 


became infected with “ phossy jaw,” or anky- 
|lostomiasis, if he has been employed all his 
life in match-making or in coal-mining? Again, 
| suppose a workman refuses to take the pre- 
| cautions which are necessary to prevent risk of 
injury. Must the employer still be held responsible? 
This point will have, to be decided by the Courts if 
| the new Bill does not make it plain. The Bill also 
| provides that the Home Secretary shall have power 
| to add to the list of diseases in respect of which 
| compensation may be claimed. This is a departure 
|from principle for which it would be difficult to 
find a precedent. A Secretary of State, acting on 
his own motion, is to have power to say, “ You” 
—meaning an employer—‘“ must pay compensation 
if one of your workmen becomes infected, say, with 
small-pox while in your service.” We are per- 
suaded that it would have been better to allow the 
law to remain in its present condition in so far as 
infectious diseases are concerned. The Courts have 
already decided that a man who became infected 
with “ anthrax” sustained an accident within the 
meaning of the Act of 1897. Why should not it 
be left to the Courts to say whether ankylosto- 
miasis is an accident ? 

We pass on to consider another change which is 
proposed by the Bill. As the law now stands no 
compensation is awarded for an injury which does 
not disable a man for a period of fourteen days or 
more. It has been considered (a) that a workman 
may be presumed to take the risk of minor injuries, 
servative Patty urged that it should be extended | subject, of course, to his remedy at Common Law 
to clerks and others who are at present ex- | or under the Employers’ Liability Act, and (b) that 
cluded. Possibly the Government would have | to award compensation for minor injuries would 
been content to follow the recommendations for | be to encourage malingering. That this was the 


amendment which were made by a Departmental | View of Sir Kenelm Digby's Committee is clear, 
Committee presided over by Sir Kenelm Digby | from the fact that they recommended no diminution 
some time ago; but those recommendations | of the period of fourteen days. The Government, 
were not sufficiently drastic to appease the | however, propose that two weeks should be reduced 
cravings of the Labour Party, and it has apparently | to one. In this they are clearly pandering to the 
been found necessary to abandon for ever the Labour Party, who desire that compensation shall 
principle of freedom of contract, and to continue a_/| be given forall injuries. “Of course,” said Mr. Glad- 
system which must inevitably give rise to questions | Stone, “this will put a certain increased cost upon the 
and difficulties, the extent of which we cannot at | employer, which has been estimated by experts to 
present foresee. amount to from 25 per cent. up to 50 per cent.” So, 
Let us glance for a moment at the provisions of where an employer is now paying a premium of 
the new measure as outlined in the speech of the | £200 a year to insure against accidents, he must in 
Home Secretary. The term workman is to include | future pay from £250 to £300. To justify this he, 
“any person not a police constable, clerk, out- Mr. Gladstone, offers the consolation that the loss 
worker, domestic servant, or a member of the, Will probably be distributed between the proprietor 
employer's family dwelling in his house, who works | and the customer; “at any rate, it will be distri- 
under contract for wages or serves under appren-| buted upon the resources of the trade, without 
ticeship by way of manual labour or otherwise, and | doing any injury at all to the trade. 
whether the contract is expressed or implied, oralor| The demands upon our space prevent our going 
in writing.” It is easy to see that this definition | into all the changes which are made by this Bill. 
will bring within the scope of the Act a large| There are, however, one or two others of a startling 




















The Workmen’s Compensation Bill, 1906. 


THe Workmen’s Compensation Bill of 1906, on 
the second reading of which a debate took place 
early in the week, is scarcely pleasant reading for 
the employers. Itis true that the Acts of 1897 and 
1900 are to be repealed and consolidated, that the 
object is to simplify the law, and that the Act falls 
far short of universal compensation for accidents ; 
nevertheless it involves changes in the present law 
which must inevitably increase the burden already 
imposed upon employers of labour. Who, it will 
be asked, was the avowed spokesman of the 
employers in the House of Commons? _It is little 
short of amazing that no man from amongst 670 
members of Parliament should be found to raise his 
voice in protest against a measure which, if it does 
nothing else, must inevitably increase the cost of 
output. Indeed, the form which opposition took 
was that the Bill did not go far enough, the Labour | 
Party urging that it should advance further | 
towards universal compensation and compulsory | 
insurance, whilst one of the leaders of the Con- | 
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nature which must be mentioned. Hitherto, com- 
pensation has been estimated upon the basis of a 
man’s average weekly earnings. In future, if a 
man has not worked for two weeks, regard is to be 
had to the earnings which such workman would 
receive in the same trade, in the same employment, 
and in the same district. It is also suggested, not 
without some show of reason, that a youth who is 
earning a very low rate of wages, and who sustains 
an injury which disables him for life, should be made 
the subject of a special rate of compensation. Admit- 
ing, as we are bound to admit, the principle of com- 
pensation for injuries,even where the employer is not 
to blame in any way, it is but fair that those who are 
seriously injured should be adequately compensated. 
One important recommendation of Sir Kenelm 
Digby’s Committee has, in a modified form, found 
a place in the Bill. It was proposed by the Com- 
mittee that, in the case of workmen over sixty 
years of age, or workmen who have obtained a 


certificate of unfitness for work, the employer's 


liability to pay compensation might be very mate- 
rially reduced by agreement between the workman 
and his employer. This proposal was made on the 
ground that old and infirm workmen are likely to 
be kept out of employment by those who are 
younger and more vigorous. Mr. Gladstone has 
accepted this principle with regard to aged work- 
men by inserting a clause to the effect that a man 
over sixty may agree that his employer shall only 
be liable to pay £25 in case of a fatal injury, and a 
maximum of 10s. a week in the case of total 
disablement. It may be remarked, in passing, that 
Sir Kenelm Digby’s Committee suggested that the 
maximum should be ds. per week. 

So much for the main features of this Bill. Were 
it a measure calculated merely to simplify the law, 
and diminish litigation, it would probably have 
been accepted with acclamation by employers. So 
far from diminishing litigation, it might almost be 
described as “‘ the Lawyers’ Relief Bill!” It alters 
the older Acts, introduces a new definition of 
the term “ workman,” adds a clause about diseases 
which will certainly lead to legal proceedings, 
confers the right to receive compensation upon 
a large number of persons who are at present 
not entitled to pursue this remedy in the 
Courts. Everything points to more litigation. 


Experience has shown that when the Legis- 
lature attempts to interfere with freedom of con- 
tract litigation is the invariable result. 


The 
measure under review, even if simplified in com- 
mittee, appears to us to open up new fields of con- 
troversy. 


Railways and Rating. 


Tue fact that a departmental committee has 
been appointed by the Local Government Board to 
investigate the system of keeping accounts by 
local authorities has been passed over without 
comment by most of the principal railways, 
only one or two companies having welcomed the 
inquiry,in the hope that some light may be thrown 
upon the problem of local taxation as affecting 
these undertakings at the present time. The rail- 
ways are certainly very far from being indifferent 
to this important matter, and while they would be 
glad to see the adoption of measures which would 
bring about a reduction in local taxation by the 
checking of wasteful expenditure or extravagance 
by municipal and other local authorities, it is 
possible that they entertain no expectations that 
any such result will ensue from the inquiry into 
present methods of accounts, and from any sugges- 
tions which may be made for showing accurately 
the amounts raised by local taxation and the pur- 
poses for which they are applied. A charge of 
indifference would be strenuously repudiated by 
the companies, the chairmen of which do not fail 
regularly to impress upon the shareholders at the 
half-yearly meetings the seriousness of the rising 
tide of rates and the necessity for resisting demands 
which are considered unreasonable and unjust to 
railway proprietors. The enormous sums paid 
away as local taxation are frequently overlooked 
outside of railway circles themselves, and the 
amounts are astonishing to the uninitiated. For 
instance, the London and North-Western Railway 
Company paid under this heading no less than 
£599,000 in 1905, and the Great Western Railway 
the sum of £592,000 in the same year; while 
several other companies were each compelled 
to pay about two or three hundred thousand 
pounds. Even the Taff Vale Railway had to 
provide £61,000, or twice the amount levied 
as rates fourteen years ago. It is, of course, 
possible for the railways to contest the local assess- 
ments of their property, and some of them have 
taken this course with successful results in connec- 
tion with the recent quinquennial revaluation, but 
they have no remedy at hand for the advancing 
poundage in the rates. 





It will probably be understood from these obser- 
vations that although assessments have remained 
the same in the past year for the railways as well 
as for other undertakings, the poundage has in- 
creased nearly all round, with the result that still 
larger sums have had to be paid than in the pre- 
ceding year. If merely the second half of 1905 is 
compared with the corresponding part of 1904 it will 
be found that the Great Western Railway Company 
has been compelled to pay an increaso in round 
figures of over £15,000, the’ Lancashire and York- 
shire Railway an advance oi £12,000, and the 
London and North-Western Railway an augmenta- 
tion of £9000 in the half-year. These are followed 
by the London and South-Western Railway, which 
exhibits an advance of £5700; the South-Eastern 
and Chatham Railway an increase of £4800; the 
Great Central, £3700; and the Metropolitan Rail- 
way, £2100. The records of other railway companies 
also indicate, with probably a single exception, an 
advance in the amount paid for rates in the second 
half of last year for the railways in England and 
Wales. Notwithstanding these growing burdens of 
taxation, it is regrettable to find that municipal 
authorities actually increase the rates on railways, 
whilst at the same time abstaining from rating their 
own tramways, which compete with the railways. 
This means not only municipal competition, but 
also unfair municipal competition, although the 
point as to non-rating does not apply to London, 
where the tramways are assessed by the borough 
councils. The question of municipal rivalry of the 
kind in question has been referred to by various 
railway companies at different times, the latest 
comments applying to Liverpool, where, according 
to the chairman of the Liverpool Overhead Railway 
Company, it is a “cruel injustice” for the company 
to have to pay rates while the tramways pay 
nothing. 


The railways, as already set forth, have no means | 


of preventing any increase in the poundage of the 
rates, but they have a powerful, and at the same 
time costly, resource in relation to assessments by 


appealing against fresh impositions for the purpose | 


of testing the basis of valuation. In the case 
of the Great Northern Railway it was found 
necessary to test this point as a matter of prin- 
ciple at Grantham and Edmonton, and the com- 
pany succeeded in securing confirmation of its 
contention in regard to the basis of valuation. 
Not only so, but in many cases since the company 
has been able, by agreement with local authorities, 
to come to terms on the lines upon which the two 
cases in question were decided. The London and 
South-Western Railway, which has been assessed 
in an exceptional manner in regard to its pro- 
perty at Southampton, has also contested, and 
won a victory which has not only reduced the 
particular assessment by many thousands of pounds, 
but has brought the amount by nearly three 
thousand pounds below the previous valuation 
upon which rates had been paid. The South- 
Eastern Railway, the Lancashire and Yorkshire 
Railway, and other companies, have been similarly 
successful in securing reductions of rateable value 
on appeal, and it would seem that legal proceedings 
of this kind afford the only means of obtaining 
such a change in assessments as is considered 
equitable by the companies themselves. But the 
fact should not be overlooked that the reduction 
in assessments on appeal, unless the amount of the 
diminution be considerable, is, to some extent, 
being counteracted by rising poundages. This is 
being experienced both in London and in the pro- 
vinces, and unless the railway shareholders adopt 
the advice given by the chairmen of the companies 
to take an interest in local government, it appears 
probable that increasing rates will, in course of 
time, entirely nullify the advantages of the lower 
assessments gained in connection with the recent 
revaluation of the railway property. 


London Electricity. 


Ir would be easy for those who have not followed 
the history of the London Electric Power Bills to 
suppose that the outcome of the debate in the 
House of Commons on Monday was of no great im- 
portance. At first sight it would seem that by 
consenting to the constitution of a hybrid Com- 
mittee to consider the London County Council 
Bill, the Administrative” Bill, and the ‘“ Addi- 
tional’’ Bill, the Government had placed matters 
on a fair and level basis, and that the supply of 
London with cheap electricity would be discussed 
without bias or favour. A little further considera- 
tion will show, we regret to say, that this is far 
from being the case. The position of affairs, put in 
the plainest language, is that the London County 
Council have obtained a position which the oppos- 
ing companies are invited to assault. -They have 
been given a locus standi before the hybrid Com- 
mittee to advance their own claims and to attack 


——— 
This is a far different thing 
from a contest where all start equally, and where th 
best man wins. The Council begins in a strong posh 
tion, and there can be little doubt that, supported by 
|the sympathy of a Radical’ House, it wil] cate 
| strength, rather than suffer defeat, from the attacle 
Kor it will,probably profit by all the good things 
that the witnesses, brought before the Committee 
adduce in favour of the private company—only ong 
will appear—and it will purge from its own Bil] any 
evils which the witnesses expose. So strongly 
does the “ Additional” company feel that nothing 
will be gained by the inquiry, and much money be 
thrown away, that, although it was offered a, /; cus 
stand: similar to that of the Administrative com. 
pany, it has refused to appear before the Com. 
mittee, and has, with a view to saving at any rate 
something from the wreck, decided to throw over. 
board all the powers it sought to supply electricity 
for manufacturing purposes, and seeks now only 
to sell current for the use of railways. The 
scheme it proposes has, to our mind, as we have 
already said—see THE ENGINEER, page 518 
November 24th, 1905—many prominent advan. 
tages, and the company would receive, we under- 
stand, the support of several large railways, but 
we are forced to confess that the outlook for it or 
for any company that comes into conflict with the 
London County Council is gloomy in the extreme, 
It is said, and probably with a good deal of truth, 
that a mistake was made by the opposition in 
opposing the second reading of the County Council 
Bill, and that the other Bills would have stood a 
far better chance of equal treatment had the claims 
of all three to be heard before Committee on equal 
ground been pressed. It may be so, but with the 
present temper of the House it is impossible to 
doubt that the Council scheme will be favoured. 
There is, indeed, no intention to treat private enter- 
prise, where its issues and those of a municipality 
meet, with fairness; the municipality on 
principle, always to receive the preference. 


| those of the Council. 


is, 


It would be fruitless at the present moment to 
discuss again the question of municipal trading, and 
it will be far more to the purpose to see if there 
are any steps which may be taken to check an expen- 
diture, amounting probably to four or five milliors, 
which the majority of thoughtful ratepayers must 
regard with the gravest uneasiness. Towards this 
end there are two things that may bedone. In the 
first place the constitution of the hybrid Committee 
may be scrutinised with care. In this connection 
the Times, in its “ Political Notes”’ of Wednesday, 
gives us a valuable hint. It points out that “such 
a tribunal is, under normal conditions, exempt from 
the rules by which the judicial character of an 
ordinary Private Bill Committee is preserved.” The 
members do not sign the declaration that they, per- 
sonally, have no interests in the Bill, and that their 
constituents have no local interest, and that they 
‘will never vote on any question which may arise 
without having duly heard and attended to the 
evidence relating thereto.” Commenting on this 
peculiarity of a hybrid Committee, our contemporary 
says: “In view of the highly contentious issue 
raised by the London County Council’s Bill, the 
weight of the opposition, and the importance of the 
interests involved, it is submitted that the regula- 
tions applicable to Private Bill Committees should 
be imposed upon this hybrid Committee, as they 
were in a kindred case which occurred during the 
existence of the late Parliament. As showing what 
may happen in connection with the appointment of 
hybrid Committees, it is noted in May’s “ Parlia- 
mentary Practice” that a member of the London 
County Council served on such a body which 
considered the London County Council (General 
Powers) Bill and the London Improvements Bill in 
1893.”” The desirability of havinga perfectly impartial 
Committee in a case of this kind is so obvious 
that it seems only necessary to point out the 
danger to make sure of its avoidance, but it must 
be borne in mind that the House is predisposed 
towards the municipal Bill, and. has powerful 
support from the County Council. It therefore 
behoves those whose duty it is to put every 
obstacle in the way of reckless extravagance to 
see that the Committee is of a kind that may be 
trusted to be impartial. 

That is one thing that may be done. Another 
is to insist on an examination of the financial 
position of the County Council. On this point we 
have invaluable testimony in the report of the 
Finance Committee on this very question. In 
November last Lord Welby, speaking for the 
Finance Committee, said: “The time has arrived 
when the Council must, in their judgment, select 
from the objects of expenditure which it is being 
pressed to undertake those which are necessitated 
by its present statutory duties in order that its 
general financial position may not be prejudiced. 





They are, moreover, of opinion that the Council 
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e further guided in this matter by its | 
position, and that it should not largely | 
gagements during the next 
few years beyond those already entered into.” 
In reply to a question asked in the House on 
Monday, Mr. Lloyd-George said that the Committee 
could call up the Finance Committee of the London 
County Council if they wished to do so. The 
desirability of examining the Couneil on the -ques- 
tion of the finances is clear, but the precise line of 
procedure which should be followed needs careful 
consideration. The Council is resolved to have its 
Bill, and with an exceedingly powerful political 
party resolved to assist it, no stone must be left un- 
turned, no energy left unexpended, in the endeavour 
to check an extravagance as reckless, and likely to 
be us disastrous, as that of the Thames steamers. 
The Administrative Bill will possibly do itself little 
good in pressing its claim, but it, and the “ Addi- 
tional’ company which will hold out to the last 
in its new stronghold, are performing a public 
service in resisting this latest attempt to create a 
huge municipal monopoly «t the risk of rates which 
although alarmingly high, yet offer insufficient 
security to meet the liabilities of the Council. 
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financial 
extend its financial en 


Railway Reform. 

THERE is in existence an institution known as 
The Railway Investment Company. Its object is 
the defence of the interests of railway shareholders, 
an object which is obviously very laudable. Out- 
side a rather narrow circle little is heard about the 
company. Great numbers of shares are held by 
small investors, who, in their isolation, are power- 
less. By the combination of many interests, how- 
ever, it becomes possible to form opinion on such a 
scale that even railway directors may be compelled 
to listen to complaints or consider advice. Such a 
combination is the Railway Investment Company. 
On Thursday, the 22nd instant, a meeting was held, 
with the Hon. George Peel in the chair. He 
delivered an address worth consideration, which 
was fully reported in the last issue of the Statist. 
Much of it falls outside the province of Tur 
ENGIxEER, but a good deal remains of technical 
interest, and about this we propose to say a few 
words. 

Mr. Peel began by pointing out that railway pro- 
perty in the form of shares and debentures had 
fallen off in value. That the railway companies 
did not appear to know how to improve the situa- 
tion, or were too indolent or too conservative to 
attempt it. But by bringing the influence of Mr. 
Spens and the Press to bear, considerable inova- 
tions had been obtained, all of which had proved 
of value. We are, indeed, asked to believe that 
Mr. Spens had, so to speak, forced the hands of | 
various boards of directors, and thus obtained 
valuable changes in policy. A particular danger to 
the railway companies lay in the rise in the price 
of coal from 5s. 104d. per ton at the pits in 1896 to 
10s. 93d. per ton in 1900. There was besides a 
large additional sum to be paid in wages. The only 
way to meet these augmented charges lay in reform- 
ing the system of haulage by running heavier trains 
and fewer of them. From 1880 to 1890 the pro- 








/are in all respects admirable. 
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We cannot bring 
ourselves to believe that there is a railway magnate 
in the kingdom who finds fault with them. On the 
contrary, they represent traffic conditions most 
ardently to be desired. But, having got thus far, 
we may stop to ask how they are to be secured, 
and, having (secured them, what will be the precise 
money value of the advantage gained? Unfor- 
tunately, Mr. Peel had no very precise information 
on this subject to supply. 


The great difficulty in the way is the character 
of the goods hauled. An enormous proportion 
must be transmitted at high speeds, and will not 
keep. With%this reform has taken the shape of 
express goods trains running at greater speeds than 
not a few passenger trains. The big locomotive, 
big wagon, and big train will not do any good here. 
But mineral traffic and heavy goods represent a 
different type of traffic, and in dealing with it it is 
indisputable that change of method was desirable and 
that workingYexpenses admitted of being reduced. 
The Statist publishes certain figures, for the 
accuracy of which, of course, we cannot vouch, 
while we express no doubt that they are true. We 
refer our readers to THE Enainerer for September 
15th and 22nd, 1905, for detailed information. <Ac- 
cording to these, very considerable advantages have 
been gained. Thus, on the London and North- 
Western the train load has been increased 31-8 
per cent., while the train miles have been reduced 
24:1 per cent. This reads very well, but we are 
not quite certain what the figures represent. We 
gather that no direct data exist as to the reduction 
in train mileage, and that the percentage stated is 
obtained from the augmented receipts. That is to 
say, in 1899 the receipts per goods train mile on the 
London and North-Western Railway were 80-90d., 
but in 1905 they were 106‘61d. Therefore it is 
assumed the mileage must have been reduced in the 
inverse ratio of the earnings. 


the amount of that reduction has not been conclu- 
sively demonstrated by Mr. Pecl’s statistics. We 
hope to hear more of him, however, and that he 
will adopt stricter logical methods in his next 
discourse. 


The Truck Acts. 


A case which was decided by the House of Lords 
on March 20th involved a point of no little interest 
in relation to the law of truck. The facts lie in a 
very small compass. Certain workmen employed 
by North’s Navigation Collieries, Limited, had 
unlawfully absented themselves from work, with 
the result that they were prosecuted and fined. 
Failing to obtain payment of the fines direct, the 
employers deducted them from the men’s wages. 
The men then brought this action, claiming an 
injunction and damages, on the ground that this 
deduction was illegal under the Truck Acts. It is 
provided by this Act that shall be actually paid in the 
current coin of the realm, and not otherwise. Having 
regard to this declaration of the law, the House of 
Lords has held the deduction in question to be 
illegal. ‘ It appears to me,” said the Lord Chan- 
cellor, “‘ that an obligation rests upon the employer 
under the Truck Act, 1831, Sec. 3, to pay in coin 
all the money payable as wages, and that in 
ascertaining how much is payable as wages he 
can subtract nothing except the deductions ex- 
pressly sanctioned by Sec. 23.” These deductions, 
it should be observed, include certain rebates on 
account of tools, &c., supplied by an employer to 
his workmen. It was stated by some of the Law 
Lords that the exact point under discussion has 
| never before been decided. It certainly brings to 
| light a curious anomaly in the law of master and 
|servant. A master may subtract nothing from 
| wages, but if he refuse to pay them altogether, and 
|is sued for them in the county-court, it appears 





Our readers must | that he may set off against the claim anything 


judge for themselves how far the argument is justi- | which may be due to him from the workman. 
fiable. If it is sound, then the rates per ton paid | Again, suppose he were simply to make a deduc- 
to the company must be precisely the same in | tion from wages without stating why it was made, 


1905 that they were in 1899. 


Furthermore, it | and the workman sued him for the balance. 


There 


appears that with one or two insignificant excep- | would still be a right of set-off. In the case under 


tions all the railways in the kingdom have been | 


review the employers appear to have delivered an 


augmenting their train loads and reducing their | account showing how the sum paid to the workmen 
mileage. Some of the figures given by our con-| was arrived at. We shall await with interest the 


temporary are, to say the least, curious. Thus we 
find that the loads of goods trains on the Metro- 


|trial of a case in ‘which no such account is 


| delivered. 


politan Railway increased no less than 68-9 per | 


cent., and that of the North-Eastern 54-8. per cent. 


We can very well understand that a line with an | 


enormous mineral traffic like the North-Eastern 
might well effect huge economies in the way 


| suggested, but we cannot think that similar causes 


took effect on the Metropolitan. 

Unfortunately Mr. Peel has attempted to prove 
too much. That economy in working is to the last 
degree desirable we cheerfully admit, and nowhere 
is it move desirable than in the conduct of passenger 
traffic. That a saving has been effected in the cost 
of working goods and mineral trains we can very 
well believe. But we venture to think that the 
figures given are entirely inconclusive on this point. 


|engines is very great, 


| can be stated with any degree of accuracy. 


portion of expenses to receipts of all our railways | For example, we are told that the gross earnings of | 


fluctuated between 51 per cent. and 54 per cent. | 
In 1901 the expenses reached 61 per cent. of the | 
receipts. So far Mr. Peel; let us stop here to con- | 
sider what the figures may mean. 

In the first place, those concerning the price | 
of coal are for the purpose in hand of no value 
Whatever. They were obtained by comparing | 
all “coal” sold in Great Britain of every kind | 
with all the money received for it. Apparently 
Mr. Peel would have his hearers believe that the 
price of coal on the footplate—which is the only 
price which has any relation to the cost of loco- 
motive power—was nearly doubled in round num- 
bers about the year 1902. There is not the 
smallest foundation for this assumption. No} 
railway company in the kingdom ever put coal 
on the footplate at 5s. 104d. per ton. Once the 
London and North-Western got near it with a link 
of engines in the Midlands, but this does not count. 
Even if the price of coal had been doubled, that 
fact would not nearly account for the whole rise in 
Working expenses. That the rise has taken place | 
is indisputable. We are quite at one with Mr. Peel 
and Mr, Spens that economy is desirable, but let us 
have the saddle put on the right horse. Mr. Peel 
_ told his hearers what their proposals for traffic 
are:—* We desired the five following practical 
changes :—(1) An increase in the number of wagons 
behind the engine, to the full capacity of the loco- 
motive; (2) an increase in the load per wagon, to 
be procured by efficient loading up to the capacity 
of the wagon ; (3) the building of engines of greater 
capacity than before ; (4) the building of wagons of 
greater capacity than before; (5) the passenger 
trafic: to be“ handled more efficiently.” To these | 
proposals no valid objection ‘can be offered; they 





the North-Eastern Railway freight trains were in 
1899 6s. 8d. per train mile. In 1905 they amounted 
to 10s. 3d. 
earnings of £99,000, and a saving in expenses of 


In 1905 there was a total gain in| 


£1000, or a gain of £100,000. But this is out of all | 
proportion small as com,ared with the difference of | 


3s. 7d. per goods train mile. It we look a little into 
these figures, however, we find that the comparison 


|is drawn, not between 1890, with its 80d. per mile, 


but between 1905 and 1904, about which latter year | 
we are not supplied with any information what- | 
|occur without experiment; and the other factors 


ever. Taking the figures as they are put forward, 


it would be easy to draw the deduction that a | 


reduction of 6,400,000 in the mileage run only 
secured a pitiful saving of £1000. No doubt Mr. 
Peel does not mean this; but why not make his 


figures complete, and give us the real working | 


expenses per train mile under the old and the im- 


| proved systems ? 


A great deal has been heard in this country 
about American practice. 
season grain trains, which have no analogy with 
any traffic in this country, it may interest Mr. Peel 
to know that the average truck load in the United 
States does not much exceed four tons, and this, 
be it remembered, for 15: and 20-ton wagons. 


Leaving on one side the | 


As for Great Britain, it has yet to be proved that | 


the big goods engine is going to pay for itself. So 
far as experience has gone the upkeep of the large 
locomotive will require an expenditure much greater 
than that of the goods engine hitherto in use. Ex- 
perience is lacking, and it is quite premature to 
assert that an augmentation in train loads must 
effect large economies. ~ A reduction in the cost of 
haulage must follow every increase in the weight 


of the train dealt with by any given engine, but’ 


Rating Petro! Engires. 


Tue confusion which exists amongst motor ear 
engineers with regard to the rating of fetrol 
Hitherto no satisfactory 
formula has been available whereby the power 
At first 
sight this may appear remarkable, but on further 
consideration it will be seen that there are excuses 
for the confusion. Mr. Dugald Clerk, in the course 
of a paper on the subject read before the members 
of the Automobile Club last week, pointed out that 
a formula to be reasonably correct would have to 
include all the main factors for determining power. 
| But of some of these factors little knowledge 
yet exists. Taking, for example, the question 
of mean pressure. This depends on five factors, 
which} may vary in every engine, namely :—(1) 
Upon the ratio of compression in the cylinder ; 
(2) upon the flame temperature of the mix- 
ture of gas and air; (3) upon the temperature 
of the charge before compression; (4) upon the 
cooling surface and its configuration ; and (5) upon 
the time of exposure. The law of the change of 
mean pressure with the compression is, of course, 
well known, but pre-ignition interferes and makes 
it.in many cases impossible to predict what will 


are also rendered uncertain by one cause cr 
another, so that up to the present no adequate 
formula exists. Mr. Clerk suggests that it 
would meet the case fairly well to calculate 
the brake horse-power of one or two-cylinder petrol 
engines up to 12 horse-power on a mean pressure 
of 701b, per square inch for a piston speed of 800ft. 


| per minute, and over 12 horse-power at 1000ft. piston 


speed. These figures are apparently based on the 
results of tests carried out by some of the leading 
English makers of motor car engines. But as these 
show a remarkable divergence as regards mean 


| pressures, the highest being 101°5 lb. per square 
/inch and the lowest 76:4 lb. per square inch, it is 


clear that the degree of accuracy cannot be great. 
There has been a divergence of opinion amongst 
motor car makers as to the most equitable basis on 
which to frame the conditions for the Automobile 
Club’s- Tourist Trophy race, a considerable number 
favouring the “cylinder capacity” basis. The 
above figures, however, confirm the wisdom of the 
executive in retaining the “fuel consumption per 
mile’’ basis, until-more light is thrown on the 
unknown factors mentioned. 
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WESTERN AUSTRALIAN GOVERNMENT RAILWAYS-DINING 


}LOUCESTER RAILWAY CARRIAGE AND WAGON CO., LTD., GLOUCESTER, ENGINEERS 


THE 








DINING SALOON FOR WESTERN AUSTRALIAN 
RAILWAYS. 

EXTENSIVE additions have within the last two or three 
years been made to the coaching stock of the Western 
Australian Government Railways in order that the increasing 
passenger traffie may be carried on with efficiency andeconomy, 
and that additional facilities may be afforded to the travelling 


public generally. In the above engravings we illustrate a 
juxuriously-equipped dining car, which has lately been built 
by the Gloucester Railway Carriage and Wagon Company, for 
service over the Western Australian Government Railways, a 
system having a network of about 1560 miles of line. 

The body of the car is built of teak, and is mounted on steel 
underframes, carried by two six-wheeled bogies. All the main 
bars are of channel section, and the cross bars are pressed 
steel plate. They.are mounted on two six-wheeled bogies, 
built up of steel channel and angle bars, with teak bolsters. 
There are six laminated side-bearing springs and eight coil 
bolster springs to each bogie. The vehicle has been divided 
into a large dining saloon, with tables and seats for twenty- 
four passengers, a waiters’ lobby, kitchen, lavatory, and linen 
store; the whole of the arrangements being complete in all 
respects. The dining saloon is finished in polished teak through- 
out, relieved by decorated lincrusta ceiling panels of a pale ivory 
tint, with similar panels on the upper portions of the sides 
and ends, while hand-carved friezes and mouldings add to the 
appearance of the interior. The metal fittings are all of 
polished brass, being made of a special mixture of metal. 
The frames of the seats and tables are of highly finished cast 
iron designed to match the brass fittings, and are decorated 
in colour and gilding, The seats aré made to lift, but tha 
seat backs are fixed. They are fitted with spring frames, and 
are covered with dark maroon leather. The waiters’ lobby is 
fitted with sideboard, glass rack, ice chest, and wine lockers. 
The kitchen is fitted with a large range and coal bunker, carving 
table, meat safe, and duplicate sets of every modern culinary 
appliance. ‘Two sets also are provided of all cutlery, glass- 
ware, and crockery for serving no fewer than forty persons. 
The cars are lighted by electricity, and are furnished with an 
elaborate system of ventilation. Double roofs, with air 
troughs between them, and large electric fans, also assist to 
keep the interior cool. The vehicles have a length over end 
platforms of 58ft., and a width over mouldings of 8ft. 93in., 
the gauge of the railway being 3ft. 6in. The wheels have 
open-spoke wrought iron centres, with steel tyres and axles, 
and 7}in. by 4in. journals. The bearings are of bronze, with 
oil lubrication. These dining saloons, several of which have 
just lately been built at Gloucester, are equipped with the 
automatic vacuum brake acting on eight wheels, and each 
vehicle has a total weight, not reckoning the passengers, of 
33 tons. 








RAILWAY MEETING. 
NORTH BRITISH RAILWAY COMPANY. 


THE half-yearly meeting of the North British Railway | 


Company was held on the 22nd inst. in Edinburgh, the 
chairman of the company, Lord Dalkeith, presiding. The 
report of the directors recommended a dividend of 3 per cent. 
on the ordinary stock. In moving the adoption of the 
report the chairman remarked that they had spent on capital 
account £294,262 as against an estimate of £285,420; in 
addition there had been a nominal increase by the conversion 
of stocks of £69,900, so that the total addition to the capital 


account of the future was £364,170. Under the revenue | 


account there was a net improvement on the credit side of 
£50,173. The coaching receipts had yielded 43-12d. per 
train mile against 44-04d. in the corresponding period of 
last year; whilst merchandise receipts had yielded 80-02d. 
as against 76°62d. last year. The number of passengers 
carried had decreased to the extent of nearly 37,000, but 
113,000 tons more goods had been conveyed, and 875,000 tons 
more minerals. On the expenditure side there was an 
increase of £28,628, which was entirely due to maintenance 
of ways, locomotive power, carriage and wagon repairs, and 
traffic expenses. 


Deducting the increased expenditure from | 


| after a breakdown. 
|} turned back from St. 


the increased receipts and the result was an increase in the | 


balance available and the net revenue account of £21,545. 
‘the chairman, answering a question relating to third-ciass 


| Putney. 











BREAKDOWNS ON ‘THE DISTRICT.” 
(From a Correspondent.) 


Breakpowns on the District Railway are becoming of 
rather monotonous frequency, and the public, if not alarmed, 
are growing somewhat indignant. Questions are being asked 
in Parliament, and if matters do not improve soon no doubt 
the case will assume a serious aspect, which may very greatly 
affect the financial condition of the line. The public dissatis- 
faction gave itself voice some time ago, but further action 
was stopped by the announcement that Sir George Gibb had 
taken up the chairmanship, combined with the duties of 
managing director. The improvement then expected has not 
resulted; indeed, matters are rather worse, though the over- 


| crowding is not quiteso bad. But the delays due to breakdowns 


are more serious than overcrowding, and while the public may 
growl but put up with the one, they will not long put up with 
the loss of business and time caused by the other. 

What, then, are these numerous breakdowns to be attri- 
buted to, and does there seem reasonable probability of 
matters being remedied? The worst of them lately have 
been due to three causes: First, derailments; secondly, 
failure of axles; thirdly, failure of the motors or electric 
fittings on the stock. Do the first point to imperfection of 
the permanent way, or to its being overstrained and unfit to 
carry the increased number of trains now running, or do they 
point to overstrain of the men in the signal-boxes at junctions 
which are still worked manually? The conditions existing 
on the Central London, which is also worked by manual signal- 
ling, are not the same as on the District, with its complicated 
junctions. And does the frequent occurrence of the second 
and third class of accident point to inferior quality of 
material and workmanship in the rolling stock supplied from 
abroad? These are conditions which, if they exist, cannot be 
remedied at a moment’s notice by the ablest of men, and Sir 
George Gibb, in such case, is not to be blamed for, or congratu- 
lated on, the legacy left him by his predecessor. Butif theseare 
causes which must take time to be remedied, probably, after 
inquiry by experts appointed by the railway company or the 
Board of Trade, there is another side to the question, which 
should be, and could be, remedied at once. We allude to the 
inconvenience to the public generally, and business men in 
particular, by being ‘‘held up’’ in a tunnel with no means 
of exit for periods extending to an hour ata time. We have 
had personal experience on more than one occasion of such 
breakdowns, but will take one as an example. On Friday 
evening, 23rd March, a train failed somewhere near Victoria, 
and three trains were ‘‘ held up’’ as far back as Westminster 
Bridge. It took from 5.20 p.m. to 7 p.m. for atrain to reach 
West Kensington from Mark-lane, and this train stood in the 
tunnel short of St. James’s Park Station for very nearly one 
hour. No endeavour was made to release the passengers 
in this train, and the discontent was great both on 
the part of passengers and staff. Indeed, we overheard 
remarks from one of the latter that this would mean another 
thirty-six hours of continuous duty for him, as had occurred 
after a previous accident. Now, is it impossible to devise 
some means of releasing passengers from this awkward 
position. It is, perhaps, not wise to let them out to walk to 
the nearest station, as is done on the ‘‘ Tube,’’ as there is 
risk from trains on the other line, and no special provision 
for a footway. But is it impossible for an undamaged train 
to be moved slowly forward, pushing the damaged train 
ahead, and let passengers out? Is it impossible for an 
undamaged train to back into a station for the same purpose ? 
Either of these plans can be, and are, followed on a steam- 
worked line—why not on an electrical one? 
these plans is not expedient, is it impossible to draw an 
empty train alongside on the other line, and tranship pas- 
sengers across gangways? Judging from experience of 
constant travel on the District there seems to be 


Or, if either of | 


| 


a helpless want of initiative amongst the staff, high | 


No one seems to know what is going to happen 
In one such experience a train was 
James’s Park. Passengers were 


and low. 


told it was going to Earl’s Court. 


On arriving at South | 


Kensington they were told it was going to Notting Hill Gate, | 


so were turned out into another said to be going to Mill Hill 


Park, and on arrival at Earl’s Court found it was going to | 


What is the cause of all this? Is it that the staff 
are discontented with their hours and conditions of working, 


sleeping carriages, said that was a matter which was very | and are passive resisters; or is it due to the fact that the 
serious, and could only be undertaken in combination with | general manager is not a trained railway officer, and is at 
the various companies running the East Coast and Midland | sea in such matters, and that his superior staff are also 


lines. 


He was a little doubtful himself whether anything of | passive resisters ? 


Whatever may be the cause of such 


that kind would benefit the shareholders in the way of | apathy all round, the railway company’s directors and 
dividend, 


| higher officers would do well to wake up and look into 
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| matters if they wish to avoid such an outburst of public 


indignation as may prove very serious to the prosperity of the 
railway. j 








THE INSTITUTION OF CIVIL ENGINEERS, 


THE OUTER BARRIER, HODBARROW IRON MINES, 


At the ordinary meeting on Tuesday, the 20th March, 1906, at 
8 p.m., Sir Alexander R. Binnie, president, in the chair, the paper 
read was ‘ The Outer Barrier, Hodbarrow Iron Mines,” by H. §, 
Bidwell, M. Inst. C.E. The following is an abstract of the 
communication :— 

‘he large sea barrier which is described in this paper has been 
recently constructed for the protection of the hematite iron ore 
mines of the Hodbarrow Mining Company, at Millom. 

The paper begins with a short account of the mires, their 
geographical position, early working, and subsequent development; 
of the measures adopted from time to time for protection against 
the inroads of the sea ; and of the events which led to the design 
and construction of the latest defence work, which was begun in 
April, 1900, and completed_in June, 1905. 

The object of the outer barrier is the reclamation of a large area 
of ore-bearing ground which was covered by the sea at high water, 
and also the prevention of the percolation of sea water into the 
mines. The area reclaimed by the construction of the barrier is 
170 acres. The barrier has the form of an arc, and is 1 mile 
530 yards in length; it has an extreme height of 40ft., and an 
extreme width of 210ft. at its base and 83ft. at the top. It consists 
of a main outer bank of rough limestone, protected against the 
stroke of the sea for the greater portion of its length by a facing of 
irregularly deposited concrete blocks, each weighing 25 tons, an 
inner and smaller bank of the same material, and a filling of clay 
between these two banks; while to guard against percolation of 
water beneath the barrier a water-tight cut-off is provided below the 
surface of the foreshore under the heart of the embankment. Of 
this cut-off, 345 yards is formed by a puddled trench, 400 yards by 
grooved and tongued pitch pine sheet-piling, and 1545 yards by 
steel sheet-piling. 

At the centre of the barrier are four sluice ways, constructed of 
concrete, for the discharge of water that may accumulate in the 
reclaimed area. 

The paper describes the preliminary investigations that were 
undertaken, the procedure during construction, and the difficulties 
that were encountered, and consequent modifications of portions 
of the work. A special feature is the steel sheet-piling, of which 
particulars are given as to the design, arrangements for driving, 
and methods adopted for expediting the work, with records of 
results, 

Particulars are given of the quarrying of the limestone for the 
embankment, and of the methods of depositing this material and 
the clay hearting in the work ; also of the preparation and placing 
in position of the concrete wave-breaker blocks. The construction 
of the sluice culverts and their machinery is described in detail, 
with an account of additional protective measures which were 
adopted at this part of the work owing to the exceptionally bad 
ground encountered in the foundations. 

The final exclusion of the sea from the area to be reclaimed 
was accomplished by means of a temporary timber dam. This 
structure was 422ft. in total length, its ends being enclosed to the 
extent of 83ft. in the temporary extremities of the embankment. 
In it were thirty-six sluices, each 6ft. by 4ft. din. Practically the 
whole of this structure was, after the exclusion of the water, 
enclosed in the embankment. Lae 

The paper concludes with the description of certain additional 

rotective measures which were carried out after the closing of the 
sarrier. In anappendixaregiven the quantities of material used in 
the construction of the work, and a list of the plant employed. 

The outer barrier was designed by Messrs. Coode, Son and 
Matthews, and was carried out by Messrs. J. Aird and Co., as 
contractors, the same firms having been respectively responsible in 
the same capacities for the sea wall previously constructed, which, 
having served its purpose by permitting of the abstraction of the 
ore behind it, is superseded by the new embankment. The author 


| acted as resident engineer during the construction. 








THE MARKING oF CLorH.—A demand for. a new machine 
appears to be on the point of arising in the cloth and textile trade. 
The Drapers’ Chamber of Trade is, we gather from the Drapeis 
Record, in favour of marking the length on cloth goods so that 
they may be retailed more- easily. The marks cannot—unless 
they are easily removable, which would be obviously unsatisfactory 
—be placed on the front of materials, and they must, therefore, 
appear on the selvage or back. There is certainly no inherent 
difficulty in devising a machine for this purpose, and the only 
reason that it has not hitherto been made is that it has not been 
wanted. The drapers have but to say they wish for a machine, 
and it will be theirs in a very short time. Our contemporary 
regrets that the only machine on the market at the present time 
is of German origin. We do not hesitate to say that as soon as 
they are wanted a score of British machines will be available. We 
need not commend the matter to the attention of our manufac- 
turers of textile machinery, 
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LETTERS TO THE EDITOR. 


” rselves responsible for the opinions of our 
Ve do not hold ow pat ones 





IMPACT TESTS. 


_Wi nee to the leading article in your issue of the 
outh of hein be glad to hear that your remarks have 
ae so far anticipated that it has been decided to carry out 
oe +t tests on the one-blow method as well as on the many-blow 
nF Messrs. Avery have kindly offered to lend an Izod’s 
seni for the purpose, and by subjecting every sample of steel 
tp botll tests it is hoped that the nature of the information each 
to ttl ieable to furnish vill be ascertained, so that their respec- 
tive spheres of usefulness can be assigned. In these tests we have 
the advantage of the ae ee ee and the other 

‘ ; of the La’ I. 
engineers on the Genera “yr epee 
Director of the National Physical Laboratory. 





neither manufacturing engineers, 
nor rail makers seem to have taken 
much notice of impact tests. The subject remains in the hands of 
a few men interested in metallurgical research. It is, Lam sure, 
time that discussion took place on a basis of adequate width, and 
that some definite conclusions should be reached, I write this 
letter, and trust to your courtesy to publish it, in the hope that it 
may evoke discussion in your correspondence columns. 
The first point to be considered, the first proposition to be stated, 
is the value of impact tests. Whether there is only one blow, or a 
dozen, or a hundred given, what does the result teach! Let us 
suppose that a given strip cut from a plate is broken easily, How, 
in the first place, does this affect the value of the material for a 
bridge or a boiler plate, the steel in which is never subjected 
to any impacts! 1 heard it stated a short time ago, at the 
Institution of Mechanical Engineers, that the screw stays in the 
side of an old locomotive fire-box could be easily broken by a 
single blow struck on each with a fitter’s hand hammer. ‘I'he 
atays had done excellent service for years. Was it a mistake to 
use them in the first instance, and if so, why! It is quite well 
known that steel which will stand tension stresses to perfection, 
and may be doubled cold, flat on itself, will fly like glass under 
the impact’ test. Is this steel unfit for use in, say, a bridge, or a 
boiler, ora steam engine? If so, why? You, Sir, speak of brittle 
steei. What is brittle steel ? 

Let us take it for granted that it is unfit, and ask how some- 
thing better is to be obtained. The answer which suggests itself 
is that the brittleness is due to something chemical, or to some- 
thing that has happened during the process of manufacture. But, 
unfortunately, so far it has been quite impossible to trace any 
definite and tixed relations between the chemical composition of a 
steel and its behaviour under impact. Indeed, we may take a 
strip lin. wide out of a plate, and from it prepare a number of 
test pieces gin. square, and they will all behave differently. Here 
the chemical composition, thedetailsof the process of manufacture, 
and the character of the treatment of the steel, are identically the 
same for all the samples, and, so far, no man living can give us any 
precise information as to the conditions on which the fracture of 
the metal on impact depends. Is there the smallest evidence that 
light can be thrown on this most important point by any conceiv- 
able research? I honestly ask these questions for information, not 
in any carping spirit. 

I myself hold that the tests to which steel is submitted should 
always be settled by the-use to which the metal is to Le put. 
Thus, for example, impact tests might, perhaps, be found useful 
in settling the material for a projectile, or for a gun, which is 
submitted to a violent shock, but so far as boilers are concerned, I 
hold them to be quite useless. It may be argued that, if a 
steel will endure impact test, it will stand all other tests in a 
satisfactory manner. I venture to say that we have no 
evidence as yet that this is the case, save that supplied by 
a few hundred test pieces broken in laboratories. The evidence 
is good, but it is not nearly good enough to draw any general 
conclusion from. We are not dealing with small bits of steel 
in daily work, but with more or less large masses. Are we 
really to take it as proved that a whole plate must be good 
because one bit stood the impact test, or shall we reject it because 
a similar bit cut from tke same plate alongside the first did not? 
In what way is the impact test better than those now in regular 
use! It is essential that there should be no confusion on such a 
point as this, because if the impact test is to be of value, it must 
be a works’ test, not a college laboratory test, and its extended 
adoption may represent a very large expenditure of capital by 
steel makers, while its introduction into specifications may modify 
in an extraordinary degree the system of specifying and tendering 
now in vogue. 

It does not appear that there can be any half measures. Either 
the impact test will find its way into all specifications, or it will be 
very sparsely used for a few special purposes, In the first case we 
have yet to learn how “impact steel” is to be made with any 
certainty. The nature of the tests not only may be standardised, 
but they must be standardised, and that with an appalling 
accuracy. There is, indeed, reason to believe that the way in 
which the dies are screwed up in Arnold’s machine affects the 
result. Again the temperature must be fixed with minute accuracy, 
or uniformity of result eannot be got. 

I have not the least hesitation in saying that the universa 
aloption of the impact test would revolutionise the manufacture 
of steel. The result would not, I hold, be worth the money spent. 
i am only one of many, but I would ask other inquirers to come 
forward and say without fear or favour what their views are. If 
the general opinion is in favour of the impact test, because it is 
likely to be very useful, by all means let them speak out and 
say so, and thus strengthen the hands of those who are now doing 
their best to evolve something definite from the chaos in which 
the subject is involved. If the weight of opinion is against 
the test as a universal test, then it is waste of time to pursue 
research on the universality basis. It is a small thing, compara- 
tively, to make a special steel for a special purpose, and to with- 
stand a particularised abnormal test, but it is quite another thing 
to insist on all the steel makers in the kingdom making what will 
be, by comparison with existing steels, a special steel. 

Sheffield, March 24th, 


Sin, —Up to the present, 
civil engineers, shipbuilders, 


FERRITE. 





COUNTRY ROADS, 

Sin,—Your leading article of March 9th dealing with the above 
Sttbject contains the following words :—‘‘ Whilst all other branches 
of engineering science made enormous, and, in most cases, revolu- 
tionary strides dwing the Nineteenth Century, road making 
remaioed in that state of perfection to which it had been brought 
by McAdam at the time of his death in 1836.” As one who uses 
country roads ‘rather widely and frequently, | would ask you to 
allow me to state the case still more strongly, 

McAdam’s method of road surfacing was to put on a coating of 
hard stone, broken to pass a 2in. ring, and upon this to spread a 
binding of the same material, but of a much finer gauge. hus he 
made, without the help of the steam roller, excellent roads. 

have watched exactly the same procedure in Cheshire, 
but with the roller ; the coarser material being first dry rolled, 
after which the finer was spread ; the surface being then brought 
to an excellent perfection by wet rolling. Roads thus made are, 
if ona sound foundation, an undeniably great advance on what 
es possible without the aid of the steam roller ; in fact, it would 
e difficult to improve on them if the material is really tough 
unless, as you suggest, tarred macadam were used. I remember a 
road near Birkenhead made of the latter material which was, 





magnificent ; the only drawtack being that in certain weathers 
rt of it, lying on a gradient of perhaps 1 in 40, was very slippery 
or horses, 

The above are, unfortunately, exceptional cases, for it is impos- 
sible to avoid admitting that almost throughout the country not 
only have McAdam’s methods not been improved on, but his sound 
principles are being defiantly set at nought. 

Our country road surveyors usually obtain fairly good metal, but 
most of it is so coarsely broken as barely to pass a 24in. ring. This 
is spread and sometimes dry-rolled. Then comes the mischief ; 
sods, mud, soil, or road-scrapings, are liberally distributed over 
the whole surface, which is then wet-rolled. Occasionally a tem- 
porary alleviation of the filthy product is effected by a final thin 
skimming of fine gravel or screenings. 

What is the result of this travesty of road-making? If on a 
gradient, the first heavy rain washes out the sludge and leaves the 
stones protruding, with very much the effect on a vehicle of driving 
over a surface studded with hobnails. Then, the binding having 
gone, either dry weather, or a thaw after frost, causes the stones to 
work loose, so that danger is added to discomfort. 

On the level portions matters are far worse. But little attention 
is now paid to cambering or side drainage. The water lies on the 
road, which becomes coated with the mud that keeps working up, 
and the road men waste weary days in sweeping and scraping, only 
to find their work to do over again after the next rain. Then 
comes a dry time, and clouds of dust are raised. In sheltered 
places these conditions continue to alternate. In exposed ones, 
where the wind carries off the dust, the road eventually becomes 
as rough as that on the gradient. 

Now, Sir, 1 want your assistance in addressing a very urgent 
appeal to the surveyors of roads who make use of it to give up 
this miserable method of repair, to abjure binding of an unclean 
nature, and to go back to the sound methods of McAdam, per- 
fected by the steam roller. Surveyors tell me that the cost of the 
requisite chippings is too great. But is it, when the saving in 
sweeping, the betterment, and far more lasting surface of a road 
thus repaired are taken into account? Surely it is time we were 
freed from the dirty and rough state of most of our main roads. 
That good roads can, by such treatment, be ensured is evident 
from the unfortunately rare instances in which the proper treat- 
ment is adopted. 

One further suggestion may be thrown out. A few months ago, 
in Derbyshire, I crove on a first-class road, and eventually came 
upon the staff at work. The material was stone broken to pass a 
ring of l4in. at the most, with a proportion considerably finer, al! 
put on at one time, and was being wet-rolled to a beautiful surface, 
with no further binding or chippings whatever. The district was 
a colliery one, with plenty of traffic. The treatment is new to 
me. It may be known to some of your readers, and it would be 
interesting to hear how it compares in cost and permanence with 
McAdam’s method. 


March 19th. ARTHUR HEYWOOD, 


THE NATIONAL PHYSICAL LABORATORY. 


Sir,—In reference to the interesting article in your last issue, 
on the National Physical Laboratory, it is with great regret that I 
am unable, in face of the following facts, to accept your view that 
the statement of the Committee in respect to commercial testing is 
satisfactory :— 

(1) The Committee several years ago issued a price list, offering 
to do ordinary mechanical tests at 5s. per sample. and various 
analytical tests at different rates. 

(2) This price list has never been publicly withdrawn, and the 
Committee have never stated in unequivocal terms that in future 
they will not take any commercial testing for profit. The quotation 
in respect of this, given in your article, is by no means absolutely 
definite and clear. 

(3) The Laboratory is at present taking, and has always main- 
tained it has the right to take, mechanical testing, and any one 
can send a bar and have it tested. 

(4) Owing to the influential pressure brought to bear by the 
chemical institutions and societies, it is at present declining 
analytical work, unless accompanied by a mechanical test ; this is 
held to be an analysis to elucidate the mechanical results, and is a 
mere evasion ; and the work is just as much commercial testing as 
if the analysis were done alone. 

(5) So far the Laboratory has not seriously interfered with 
mechanical testing establishments, because it has only a 10-ton 
machine, and so can only test very small samples. It is under- 
stood that part of the proposed Government grant of £10,000 is to 
be utilised to install a 100-ton machine, when it will be able to com- 
pete with existing testing establishments, and also to undertake 
analyses ‘‘ to elucidate the thechanical results.” 

The position taken up by those who object to the Laboratory 
taking this commercial work is perfectly clear. It is not a question 
of whether it is mechanical testing or chemical analysis, but 
whether it is the ordinary commercial testing of materials of con- 
struction for profit, which the Treasury Committee in their report 
of 1898 definitely and specifically stated was not to be undertaken 
by the Laboratory. The Laboratory, apart from taking over the 
work formerly done by Kew, was established for one purpose, and 
one purpose only, viz. :—to carry out scientific investigations of 
public importance for the benefit of the nation. This attempt to 
undertake commercial work for profit, whether Government or 
private, is nothing short of an attempt to obtain money on false 
pretences. They ask the Government to equip them for research, 
and then use their equipment for commercial testing. Such work 
has been done for years at various establishments, some of which 
had earned a European reputation before the National Physical 
Laboratory was thought of. 

Greatly as I regret the necessity for re-opening this question, it 
is absolutely necessary to do so unless the Laboratory withdraws 
publicly its trade circular, and states in the clearest possible terms, 
far more definitely than up to the present it has done, that it will 
not under any circumstances in the future undertake any com- 
mercial testing. whether mechanical or chemical, for profit. 

House of Coramons, March 27th. G. CroyDoN Marks. 





WATCH-KEEPING IN THE NAVY, 


S1r,—Your correspondent ‘‘ Progress,” on the 16th ult., invited 
‘*Sorites ” to mention the particular grievances under which the 
engine-room artificers were smarting, and to generally try and be 
more explicit. ‘ 

I ventured to cut into this correspondence on the 23rd ult., and 
summarised some of the grievances referred to. ‘‘ Progress,” in 
the following week, whilst stating that ‘‘‘ Justice,’ of course, is 
more frank still,” is inclined to complain, as the following indi- 
cates :—‘‘ His letter is not concerned with naval efficiency, but 
with the social disabilities to which an artificer is exposed, by 
finding it possible for the mere ‘man from the plough’—the 
stoker—to become his social: equal.” Is not this a touch of 
inconsistency ? 

The information that. ‘‘ Progress” asked for he received, and 
then he complains because he did not get something for which he 
did not ask. In the first place, may-I suggest he is doing the 
artificers an injustice when he assumes that they are aggrieved 
because the stokeris to obtain promotion and to become their 
social equal. If ‘‘ Progress” had taken any pains to ascertain 
the facts of the case, as represented in the engineering and other 
papers, he would have known that the engine-room artificers have 
no objection whatever to the stoker being promoted to warrant 
rank; in fact, the engine-room: artificers welcome such a con- 
cession. They consider, however, that they have just: cause for 
complaint.when the stoker is to be given a superior position, and 
they to be relegated torepair work only. They do object to be made 
the springboard for any class in the service, and they do object to 





stokers or any one else doing what is recognised by all engineering 
authorities as the legitimate work of the trained mechanic. 

The truth is “‘ P: ” has introduced into his letters a spirit 
which is unhealthy, and which discounts the cause for which he 
pleads. The reiteration of the word ‘‘tiffy” or “‘tiffies,” as the 
case may be, in, I believe, every letter he writes, isan index to 
the mind of the writer, who evidently is tainted with the old-time 
opprobrium that attached to the term‘naval engineer. But those 
days are gone. Inno other correspondence that I know of have 
nicknames been resorted to. 

Perhaps ‘‘ Progress,” when he writes’ again, will show how the 
Cawdor Memorandum, in its relation to naval engineering, will 
contribute to a higher degree of efficiency than now obtains. 

March 27th. JUSTICE. 





PROJECTED INTERNATIONAL RAILWAYS. 


Sir,—I have read with much interest the article on ‘‘ Projected 
International Railways,” which appeared in your issue of the th 
inst., and I take the liberty of calling your attention to the pro- 
posed international railway over the Monginevra Pass of the Alps. 
This line will connect Oulx on the "Turin- Modane line with 
Briangon in France, and forms one of a group of trans-Alpine rail- 
way projects in which the province and town of Turin are especi- 
ally interested. The French concession has already been granted, 
and negotiations are now proceeding with the Italian Government 
for obtaining the concession of the section from Oulx to the French 
frontier. This new route will shorten the distance between Turin 
and Marseilles by 100 kiloms., as compared with the existing line 
via Genoa and Ventimeglia, and the cost of construction will not 
exceed £600,000, the length of new line being 38 kiloms. 

A committee formed in Turin, with the Count di Sambuy as 
president, has taken into eonsideration the various railway projects 
affecting Turin, and, after reviewing each one separately, has 
reported that the Oulx-Briangon Railway isthe one which complies 
most directly with the requirements of the town and province. 

By the construction of this railway it is anticipated that a 
portion of the lost through traffic will be regained for Turin, whilst 
a large additional traffic will be established between Piedmont and 
the Hautes Alpes, and Alpes Maritimes Provinces of France. 

London, March 13th. G. Nose Fett. 





Sir,—Will some of your mathematical readers help me with the 
following question :— 

The centrifugal force of a 38 lb. and a 601b. rim of a small fly- 
wheel are respectively for the 38 Ib.:— 


8 x -4 x 14782 x -00034 = 11,289 1b. 
68 Ib. = 17,825 Ib. 


Accumulated work = 
38 lb. wheel — 2401 foot-pounds 
60 1b. wheel — 3792 foot-pounds 
What is the correct method of referring them to the area of the 
cylinder, or to the fly-wheel action? Of course, in regard to varia- 
tions. The retarding effort is 330 foot-pounds per revolution. 
March 26th. FLY-WHEEL. 








NAVAL ENGINEER APPOINTMENTS. 





THE following been made at the 
Admiralty :— 

Engineer Commanders.—Edward A. E. Crowley, to Ganges, ad- 
ditional, for Boscawen II. tenders and Shotley Barracks, and for 
service with Inspecting Captain of boys’ training ships ; George W. 
Hudson, to Repulse, on re commissioning; H. J. Coad, to the 
Mars, on commissioning ; F. W. Highton, to the President, ad- 
ditional, for service in Controller’s Beaman Dockyard branch ; 
J. S. Rees, to the Victory, additional, as Senior First Assistant to 
Manager of Engineering Department, Portsmouth ; T. H. Wallice, 
to the President, additional, as resident engineer overseer, at works 
of Messrs. Vickers, Sons and Maxim ; W. W. Lawrance, to the Tyne, 
on re-commissioning ; W. T. Wiggins, to the Blenheim, and G. R. 
Taylor, to the Lancaster, both on re-commissioning; W. H. 
Adams, to the Resolution, F. J. Flood, to the Bedford, on 
re-commissioning ; and W. W. Pearce, to the Albion, on re-com- 
missioning. 

Engineer Lieutenants.—Jesse H. Harrison, to Illustrious, 
Richard C. Cleave, to Repulse, both on re-commissioning ; H. E. 
Wolfe, to the Mars, on commissioning ; F. H. Lyon, to the Blen- 
heim ; E. G. Pallot, to the Lancaster ; 8S. F. Coopper, to the Black 
Prince ; A. W. Bolton, to the Brilliant, and E. M. Foster, to the 
Pembroke, for the Wear; W. S. Mann, to the Bedford, on re- 
commissioning ; G. W. Jones, to the Albion, on re-commissioning ; 
and F. W. Bromley, to the Brilliant, on re-commissioning. 

Engineer Sub-lieutenants.—Oswald C. D. Dallas and Frederick 
H. Buckmaster, both to Illustrious ; E. J. Bedwell and §$. Duncan, 
to the Lancaster, on re-commissioning ; and H. Wormell, to the 
Black Prince. 

Artificer Engineers.—John H. Denton, to Illustrious, on com- 
missioning ; and Walter McQueen, to Illustrious, on completing. 

Acting Artificer Engineers.—William J. Bishop, to Repulse, on 
re-commissioning ; and Alfred C. Nurse, to Skipjack, vice Wall. 


appointments have 








THE INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETING.— 
A meeting of Students of the Institution of Civil Engineers was 
held at the Institution on Friday evening, the 23rd March, Mr. 
M. F. G. Wilson, M. Inst.C.E., in the chair, when a paper on 
“Waves” was read by Mr. F. K. Stevens, Stud. Inst. C.E. The 
reading of the paper was followed by a discussion, in which Messrs. 
K. Newton, J. L. Hodgson, B.Sc., A. T. Weston, B.Se., A. E. 
Snape, B.Sc., J. M. 8S. Culbertson, and R. F. McKay, B.Sc., 
Studs. Inst. C.E., took part. 


ScorrisH INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—At 
the sixth general meeting of this—the forty-ninth—session of the 
Institution of Engineers and Shipbuilders in Scotland, held on 
the 20th inst., in the Institution Rooms, Bath-street, Glasgow— 
Mr. James Gilchrist, president, in the chair—the following papers 
read at previous meetings were further discussed :—‘‘ The Appli- 
cation of Calculating Charts to Slide Valve Design,” by Mr. Wm. 
J. Goudie, B.Se.; “‘The Screw Propeller Controversy,” by Mr. 
James Howden; and ‘‘ Notes on Some Common Errors in the 
Use of Electric Motors for Machine Driving,” by Mr. W. A. Ker. 
A fresh paper, by Mr. H. Norman Leask, of Manchester, on 
‘Refuse Destructors,” was then read. Mr. Leask dealt first 
with ancient methods of refuse destruction, and afterwards 
described in detail various modern furnaces and appliances, and 
methods and cost of destroying the refuse of large cities. At 
the meeting also the successful competitive designs for the new 
buildings which the Institution has resolved to build were shown. 
The site of the buildings is at the corner of Elmbank-stre2t and 
Elmbank-crescent, and almost directly opposite the High School 
of Glasgow. In all, fifty-one designs were sent jn by architects. 
From these a four were selected, and of ;the four that of 
Mr. John B. Wilson, Glasgow, was accepted: as the design 
from which the new halls and offices should be built. . The 
design of Messrs. Mitchell and Whitelaw, Glaszow, was plated 
second, and received a premium of £75; that of Mr. H. E. 
Clifford, Glasgow, third, with a premium of £50; and that of* Mr. 
W. F. McGibbon, Glasgow, fourth, with a premium of £25; The 
building, as designed by Mr. Wilson, is estimated to cost, when 
complete, about £25,000. The whole of the fifty-one designs are 
being exhibited this week in the Wellesley Buildings, Sauehiehall- 
street, Glasgow. 
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AN IMPROVED BRIQUETTE-MAKING 
’ MACHINE. 


A NEW and improved briquette-making machine has 
recently been designed and constructed by Bradley and 
Craven, Limited, of Westgate Common Foundry, Wake- 
field. This firm has now for many years been making this 
class of machinery, and although it has been successful, it has 
not hitherto obtained such good results as are now possible 


with the machine which we illustrate above. 


The altera- 


tions have mainly been made in the arrangements of the 
different parts of the machine, rather than in-the principle 
employed. The same vertical heater is used as formerly, and 


the chief difference is the method of filling the moulds with | 


| 

| revolution has been made subsequent to pressure, the | filled the table is automatically moved round by 
| briquettes are forced out of the moulds by a lever situated | motion worked by an excentric keyed on to the sh: 
They are then pushed on to 
a conveyor which carries them away to the loading station, 
A glance at the illus- 
tration on page 329 and at Fig. 4, will show that the machine 
It is approximately 10ft. square 
The large cylindrical casting, shown 
Supposing that the 
machine is making ordinary household briquettes, the coal 


underneath the revolving table. 
or stores, as the case may be. 
is of massive construction. 
by about 15ft. high. 
behind the main spindle, is the heater. 


slack and pitch, in the proportion of about 16 to 1 respectively 





hopper at the top of the cylinder. 
seen in the engraving. 


are conveyed to the heater and deposited into it through a 
This, however, cannot be 
The inaterials are here heated by 


material. This was formerly done by placing the moulds | superheated steam, which is taken into the heater and 
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Fig. i—-GENERAL ARRANGEMENT OF BRIQUETTE MACHINE 


horizontally and ramming laterally. 


carries the moulds in a vertical position, and. instead of | Gin. from the.sides. 


supplying the - material: from a filling box, a_ vertical 


It is said that the pressure of the 
steam, which is about 801b. to 100lb. per square inch, is 


feeder has been substituted, which provides the material | sufficient to keep the holes clear, and that no clogging or 


partly by gravity and partly by pressure. 


bottom side of the briquette than at the top has been over- 
come, and furthermore, the trouble that if four briquettes were 
being made at the same time—which is the usual practice— 
in the old machine two were sometimes solidly filled and two 
were not, has been got over. This gave rise to a tendency to 
bend the division plates which separated the four moulds. 
The new machine is constructed in two sizes of 50 and 
100 tons a day capacity. It is suitable for making coal-dust, 


iron ore, nickel ore, sand and lime, and clinker and lime into 
The material or materials 


briquettes of any convenient gize. 
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. By this method | filling with dust takes place. 
the old objection that more material accumulated at the | from the top to thé bottom of the heater. 





A central vertical spindle runs 
It is driven by 
the large bevel wheel through a small pinion. Eight revolv- 
ing arms spaced evenly apart are keyed on to this spindle, their 
function being to scrape the sides of the heater. Another 
arm, which may be called a ‘‘ feeding arm,”’ is keyed on at 
the lower end of the spindle. This arm clears the base of the 
heater, and at the same time scoops the material through 
another hopper into the ‘‘ feeder.”’ 

The sliding door, which regulates the supply of material 
passing into the feeder, is operated by a hand wheel which 


actuates a rack and pinion through a worm and worm wheel. | 
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Fig. 2-SECTION OF COMPLETE PLANT 


are first crushed in a disintegrator of the Carr pattern. They 
are then transferred into a mixer, wherea correct proportion 
of cementing’ material is incorporated with them, after 
which they aré carried by a conveyor to the hopper of the 
heater, into which they are deposited. There the mixture is 
well heated. It is then allowed to fall into a feeder 
placed beneath the heater, by the opening of a sliding door 
at the bottom of the latter. The feeder delivers the mixture 
into the moulds, arranged in sets of four round a large inter- 
mittently revolving table. As the table moves round, the 
sets of moulds are brought, one after another, under sets of 
four rams arranged exactly as.the moulds. These apply 





pressure for compressing the material. The pressure having 
been applied, the-table - moves -further round and more 


This is clearly shown in the engraving. The feeder, Fig. 3, isa 
castiron cylinder bolted on to the main casting, and it has part 
of a bearing on the outside for carrying the shaft upon 
which the table revolves. A spindle is situated in the 
centre of the feeder, and on it four knives or blades are 
keyed. These are arranged so that not only do they feed the 
material into the moulds, but they also exert a vertical 
pressure upon it. It is claimed that this method o¢ 
filling is much better than that previously adopted, because 
it is more certain, and the work is done better. In this 
machine there are eight series of moulds, each being 
designed to turn out four briquettes. They are carefully 
fitted into the table at even intervals. A small square 


| piston is arranged at the bottom of each mould for ejecting 


But now the table | allowed to issue from rings of perforated pipes arranged about | 


| at 2. 


— 


: ratchet 
: aft, show 
on the extreme left of the illustration, the power pe 


transmitted from the main shaft through bevel gears. Th 
table is turned through an angle of 45 degrees at each rey a 


; +4 ar lu- 
tion, and is held in position by a catch whilst oh 
operation is being carried out. When the table ia Rs 
one quarter turn the filled mould is brought under _ 


pressing ram. This is a compound arrangement wor! 
a crank from the large shaft (74in. diameter) 
front of the machine. Pressure is applied both 
and bottom of the mould. This is done in a simple manner 
A large single crank, keyed on to the end of the steel 
shaft already referred to, is operated by a connecting-rod by 
means. of which the pressure is transmitted throy h 
powerful springs, capable of yielding by nearly as much = 
2in. This method minimises, even if it does not completely 
| prevent, accidents due to shock. The -connecting-rod jg 
| worked from a large spur-wheel, which is driven by a pinion 
_ keyed on to the main driving shaft. A double crank on the 
| front steel shaft communicates an oscillating movement 
through connecting-rods to two massive beams situated 
almost centrally and one above the other. The lower beam 
works underneath the frame of the machine. They are 
| pivoted so as to apply a pressure of about 24 tons per square 
inch on the material in the mould. 

The latest arrangement for ejecting the finished briquettes 
is not shown in the illustration, the old method being still in 
use when the photograph from which our engraving is repro. 
duced was taken. The large excentric shown on the main 
shaft ;was used for working a ram, which pressed the 

} briquettes downwards out of the moulds on to a conveyor, 
The method now adopted consists in forcing the briquettes 
out by upward pressure applied on pistons on the moulds by 
levers. After the briquettes have been forced up to the level 
of the top of the table, another ram comes into operation, 

| and pushes them on to a conveyor, on which they are 
carried to the loading station or stores. As all the driving 
is carried out by means of the same shaft, it has been found 
necessary to fit a much larger fly-wheel than has hitherto 

| been necessary. The machine has a high capacity, and as 

| the table makes two revolutions per minute, and there are 
eight moulds, each making four briquettes, the total output 
is sixty-four per minute. 

An.illustration of a complete plant is given in Fig. 

| coal elevators are shown at 1. 
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Fig. 3—DIAGRAM OF THE FEEDER 


The pitch is raised by the elevator 24 and deposited 
into the mixer 3. From here the coal dust and pitch pass 


| into the disintegrator, from which they are carried by an 


| elevator 5 to above the heater 7, into which they drop. 


The 
material then passes through the machine, and is carried 
away by the conveyor 9. The superheater is indicated by 
the figure 6. The shafting 10 is driven by a steam engine 
12, which is supplied with steam from a boiler 11. 








CLYDE WEEKLY WaGEs.—The result of the recent ballot amongst 


| the members of the Federation of Shipbuilding and Engineering 





briquettes are compressed. In each case, when a-quarter of a | the completed briquettes. When a series of moulds has been 





Trades and the General Federation of Trade Unions on the 
question of weekly payments of wages to Clyde workmen showed 
that 16,069 were in favour of striking in order to enforce weekly 
pays and 2728 against this course. The Clyde Shipbuilding and 
engineering employers, after a conference with the workmen’ 
representatives lasting about two hours, have taken the question 
back to their respective associations] on the understanding that 
they will give the men a definite reply before the end of April. 
There is a feeling prevalent that the employers, while not agreeing 
to the principle, will agree to giving the weekly system of payment 
another trial for a period of twelve months on condition that, in 
the event of it proving a failure in regard to broken time, the fort- 
nightly system will again be resorted to. 

TURBINE STEAMER FOR THE THAMES.—Wm. Denny and Brothers, 
Dumbarton, on the 27th inst., launched a new turbine steamer 
which they have built to the order of the General Steam Naviga- 
tion Company, Limited, for passenger service on the Thames. 
Named the King-Fisher, the vessel is 275ft. long by 32ft. beam by 
10ft. 9in. déep, and her machinery will consist of three Parsons 
compound steam turbines, one high-pressure and two low-pressure, 
designed to give the vessel a speed of 20 knots. Reversing 
turbines incorporated with the low-pressure turbines will afford 
such reversing power as will make the vessel capable of easy 
handling. The propelling machinery, together with the boilers, 
are being constructed by Messrs. Denny and Co, The new vessel 
will be certified for service to Boulogne and other continental 

rts, The turbine steamer Duchess of Argyll, also launched by 

enny and Brothers some weeks ago, for the Caledonian Steam 
Packet Company’s passenger service on the Firth of Clyde, has 
now almost completed her outfit of turbine machinery supplied by 
Denny and Co. The new vessel will be put on the Firth the day 
after the spring holiday, which falls due on Monday, April 16th, 
but will not be put on passenger service until June Ist, 
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COUNTY COUNCIL PASSENGER 
STEAMERS."* 


By ARCHIBALD Hosa. 


THE LONDON 


THE designing of suitable and economical steainers for the 
Thames passenger traffic at London was one of those interesting 
problems that every now and then come before naval architects. 
Had the shipbuilders been given a free hand, this problem would 
have afforded every opportunity for the exercise of all their know- 
ledge and inventive faculties, but the significance of this fact does 
not seem to have been appreciated by the London County Council 
when they approached the builders for tenders, as they apparently 
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dimensions, thus relieving the builders from all responsibility for 
the successful working of the steamers. Their duty was performed 
when they produced the hull and machinery to the sizes given and 
had proved that the stipulated speed could be obtained. 

Now, the shipbuilder’s business is to design as well as build 
steamers, and they usually give freely whatever design is neces- 
sary on receipt of certain information. They could, therefore, 
have been given such conditions as would have allowed them an 
absolutely free hand in determining the type and size of steamer. 
They could have.been furnished with a plan of the river showing 
the landings with the distances between, the speed of the river 
current, and also some idea regarding the probable average number 
of passengers to be carried over a given time; in short, all particu- 
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A THAMES STEAMER 


fatisfied thetnselves, with the miniinum of external aid, as to the { lars affecting the running of the steamers. It may be taken for 


‘we and type of steamer which they gave to the builders, with hard 
and fast conditions as to the speed, draught of water, and number 
of passengers to be carried, &¢.—that is, they practically fixed the 
design and dimensions of the steamers. , i 
tne variety of different proposals, which w: 

he difficulties in the design. Those builders whose designs most 
sé pony the stipulated conditions were asked to give a 
definj ender, and were each provided with copies of the same 
Cehnite plan and specification of hull and machinery, giving all 





as a good indication of 
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They received in return a | 


| 
| 
| 
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t Institution of Enginecis and Shipbuilders, Friday, | 





| steamers before embarking upon the scheme. 


granted that scarcely two builders would submit exactly the same 
proposal, and the London County Council would thus have received, 
gratuitously, the valuable opinions of the shipbuilders. With this 


| 
the specified length of vessel and draught of water, and are, con- 


| necessary displacement. 


| lighting installation. 





sequently, almost as uneconomical as it is possible to make them. 
The following instance illustrates how nearly the design approached 
the impossible limit. With the view, no doubt, of making the 
steamers quite up to date, the specification called for an electric 


) light installation, the plant for which would weigh over 1} tons. 


The length of the steamer being restricted, it follows that the form 
of the hull must be increased in fulness in order to make up the 
This extra fulness increases the resist- 
ance and requires an addition of about 10 indicated horse-power 
I.H.P.—to the propelling machinery in order to propel the 
steamer at the 13 miles per hour, but this in turn means a further 


| increase in the form, and consequently a further addition to the 


horse-power to propel it at the 13 miles per hour. It is probable 
that, at the very least, from 15 to 20 indicated horse-power is used 
solely on account of having to carry the electric light plant. The 
cost of this extra propelling machinery is about £100 per steamer, 
or a total of £3000, which, together with the cost of installing the 
lightmg plant, is the actual cost incurred by fitting the electric 
And this is not all, as there is yet to add 
the yearly cost of the extra coal consumed, which is about £60 per 
steamer, or a total of £1800 per annum, due solely to carrying the 
plant. Thus, we see what a large price is paid and is being paid 
for the luxury of up-to-date lighting. 

It will be readily understood that in a steamer of this nature a 
very considerable increase in the horse-power of the machinery is 
required to increase the speed by one-quarter mile per hour. The 
specitied speed was 13 miles per hour on trial, but the specified 
machinery proved sufficient to propel the steamer at 134 miles per 
hour. At first sight the addition of one-quarter mile does not 
appear excessive, but when it is examined we find here another 
instance similar to that mentioned above. The trial results show 
that a smaller horse-power would propel the vessel at the 13 miles 
speed on the same form and displacement. This figures out at 
about 266 indicated horse-power, so that 34 indicated horse-power, 
or 13 per cent., is absorbed in getting the extra quarter of a mile, 
which means that more weight of propelling machinery is being 
carried than was necessary. If the form of the hull had been fined 
down, reducing the displacement correspondingly, the 13 miles 
could have been obtained with even less horse-power, and thus a 
still further reduction could have been made. This goes on until a 
point of equilibrium is reached. This point is such that with 
machinery of about 230 indicated horse-power the required speed 
of 13 miles per hour could have been obtained without altering the 
dimensions or the carrying power of the steamer. If this machinery 
had been fitted instead of the larger 300 indicated horse-power 
engines, the reduction in the first cost would have been about 


| £10,000, and the saving in the yearly bill for coal about £5500 on 
| the thirty steamers. 


| and tear due to the large engines and to their many 


Another point in the design is the type of engines adopted. 
These steamers ply in very shallow water, and consequently the 


| hulls were constructed of material of very light scantlings, but 
| this does not imply any weakness of the hull itself. 


What I call 
in question is the wisdom of fitting ‘‘ paddle” machinery of 
300 indicated horse-power into hulls of such scantlings. The wear 
stoppages and 
starts must be considerable, and is bound to necessitate abnormal 
repairing. If screw engines had been fitted the abnormal wear and 





| tear would have been greatly decreased and the vessels would have 


been equally easy to handle. 
Again, with respect to the number of passengers to be carried, 


| the London County Council fixed this at 500, and the boats were 


| designed to carry 26 tons deadweight at a speed of 13 miles per 





| sumption of coal, &c. 


| could be fitted with refreshment bars. 


hour on trial, with a length of steamer of about 134ft. over all, on 
a draught of water of 2ft. 10in. Assuming three tons for coal, &c., 
the remaining 23 tons weight would allow, say, 400 passengers on 
board, so that with 500 passengers on board the draught of water 
would be about 2ft. 11]4in. 

The given requirement of 500 passengers fixes the deck area 
independent of any question of draught of water, and thus, the 
decisive factor in this design is the question of economic propulsion. 

’ 

The constant obtained by the Admiralty formula — is a sure 
guide to the economy of the design, and in these paddle steamers 
it works out at a little over 130. Now, this is not an economical 
constant for a steamer which has to do such work, and at the early 
stages in the proposad this fact should have received consideration, 
with a view to modifying the design of steamers to carry fewer 
passengers at a lesser speed. 

The type of steamer required for work in the Thames is not really 
what is usually understood by the term ‘‘ River Passenger Steamers. ’ 
Consequently, a vessel having a capacity similar to that of a street 
car, or rather larger, with a service at frequent intervals between 
the landings, would perhaps be more likely to meet the require- 
ments of the traffic. Such a steamer is illustrated herewith. 
The dimensions are: Length, 90ft. between perpendiculars ; beam, 
13ft.; depth, 5ft.; and the vessel has one deck only for passengers 
except in way of the saloon, which is sunk into the hull with a 
raised roof upon which passengers may sit. Twin-screw propellers 
are used instead of paddles, thus saving the weight of paddle-boxes, 
sponsons, &c. This steamer would carry 150 passengers at a speed 
of 12 miles per hour with about 75 indicated horse-power, on a 
draught of water of 2ft. 10in., while the deck area provided allows 
for a maximum of about 200 passengers. It is probable that, 
while employing the same number of boats, they would carry, on 
an average, as many passengers as the present boatsdo. They 
would cost less and would he much more economical in the con- 
The saloon could be lightly panelled and 
the seats upholstered with cushions, while some of the steamers 
Thirty of these steamers 


| would cost about £95,000 less than the present boats, the yearly 


| STUDENTS. 


coal bill would be about £17,500 less ; the other expenses, including 
insurance, would be correspondingly reduced, and the cost of 
upkeep repairs would be greatly curtailed. If thirty steamers were 
not sufficient to meet the traffic at certain times more vessels could 
be added. The fleet would be much more manageable with a 
larger number of smaller boats, and could be increased or curtailed 
as desired, which it cannot be at present without seriously impair- 
ing the service. These 90ft. boats are suggested as the largest 
size that should have been utilised, but it is probable that much 
better results might be expected from smaller vessels, 





INSTITUTION OF CrviIL ENGINEERS: GLASGOW ASSOCIATION OF 
At a meeting of this Association held on the 19th inst, 
in the Institution Rooms, Bath-street, Glasgow—Mr. D. A. 
Matheson, M. Inst. C.E., president, in the chair—Mr. James 
More, jun., M. Inst. C.E., read a paper on ‘Tramway Construc- 
tion.” The author, after touching on the origin of tramways, 


| proceeded to describe, first, permanent way, and secondly, over- 


| head equipment for electric tramways. 


information before them they could have made a proper compari- | 


son and could have ascertained the relative economy of the 


be fulfilled by the steamers, as fixed by the London County Council, 
were verging on the impossible. All shipbuilders know what 
this means as regards the first cost and the cost of running the 
steamers, 5 

The Council's steamers were designed with too great a speed on 


| 


Under the former, rails, 
points, crossings, and the paving and construction of the track, 
especially with a view to maintenance, were dealt with; while 
under the latter, the poles and trolley wires, with their connec- 
tions, together with section feeders and insulators, were fully 
described. An interesting discussion followed, which was taken 
part in by Professor A. Jamieson and by Mr. Ferguson, who 
explained that in Glasgow, as the result of their experience, they 
were now laying the rails on sleepers instead of bedding in con- 
crete. In this way, owing to the greater elasticity in the sleepers, 
a much easier running line was got. After thanks had been 
accorded to the author of the paper, the annual business meeting 


The conditions to | was held, at which the following gertlemen were appointed office- 


bearers _for next session:—President, Mr.. D. A. Matheson, 
M. Inst. C.E.; vice-presidents, Messrs. M. MacPherson G. L. 
Hutchison, and Jas. Lowe, Assoc. MM. Inst. C.E.; members of 
Council, Messrs. D. Adams, D. B. McLoy T. Muirhead, B.Sc., 
and R. A, Whitson ; honorary secretary, M: Wm. M. Hayman, 
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INTERNAL COMBUSTION MOTORS. 


THE first of a series of three lectures on ‘‘ Internal Combustion 
Motors” was delivered at the Royal Institution on Thursday, 
March 22nd, by Professor Bertram Hopkinson, M.A., B.Sc., M. 
Inst. C.E. The lecturer commenced by referring to a letter 
written many years ago by the late Sir Fredk. Bramwell to the 
President of the British Association, in which he foretold the 
great success of the internal combustion motor. He enclosed a 
donation of £50 to be invested and allowed to accumulate for fifty 
years, after which time the interest on the money was to be 
devoted to scholarships, in relation to this particular class of work. 
Twenty tive years had now passed since that letter was written, 
and already the internal combustion engine had in many instances 
supplanted steam. Professor Hopkinson remarked that in this 
series of lectures he proposed to consider more particularly two 
main points. Firstly, what was the future; and secondly, what 
were the limits of the internal combustion motor. Before actually 
dealing with these problems, he gave a rather lengthy description 
of the steam engine, and discussed the action of steam in a 
cylinder, and the indicator diagram. Remarking that the 
etliciency of the steam engine would be increased by reducing the 
coal consumption, he went on to show that by doubling the 
pressure of steam—in his example from 1001b. to 200 Ib. per square 
inch—the coal consumption was approximately doubled, but 
that twoand a-half times the amount of work wasgot out of theengine. 
{t was further shown, however, that when the pressure was raised 
beyond a certain limit, any further increase did not compensate 
for the extra expenditure of coal. He briefly mentioned flash 
boilers which worked at pressures as high as from 700 1b. to 800 1b. 
per square inch, and appeared to view them with favour. 
Continuing, Professor Hopkinson discussed the power that could 


be obtained from burning 1 lb. of coal, and stated that it has been | 


found that under the most favourable conditions, when the engine 
is coupled to a dynamo, that this quantity of fuel will keep alight 
nine 16 candle-power incandescent Jamps for one hour. Allowing 
these lamps to heat water, they will raise the temperature of 15001b. 
of water 1 deg. Fah. Burning 1 Ib. of coal directly, about 
14,000 British thermal units of heat were given off. Thus only 
one-ninth of the heat from the coal was converted into useful work. 
After a few words about the use of compressed air, two experiments 
were then carried out, but Dr. Hopkinson had not sufficient time 
to say all he wished to have done regarding them. The first 
experiment consisted in passing seven parts ofair and one part of coal 
gas intoa glass tube about 5ft. in length, and then igniting the 
mixture by an electric spark. The explosion was complete in 
about one-twentieth of a second. After the explosion, the tube 
contained carbon dioxide, hydrogen, nitrogen, and steam. The 
bottom of the closed tube was then opened toa small trough of 
water, and immediately the water passed into the tube, filling 
about one-fifth of it. The second experiment consisted in passing 
a spark through a mixture of ten parts of air and one of coal gas, 
enclosed in a cast iron chamber fitted with a pressure gauge, 
when, as soun as the mixture was ignited, the pressure in the 
chamber rose to between 70 Ib. and 80 Ib. per square inch, and this 
was followed by a fall of pressure due to the cooling of the gases, 
the decrease in this case being much slower than in the former 
instance. 








THE MANCHESTER LITERARY AND PHILOSOPHICAL Socrery.—A 


paper on ‘‘ Recent Failures of Steel Boiler Plates” was read by | 


Mr. C. E. Stromeyer on Tuesday last, before the Manchester 
Literary and Philosophical Society. The author briefly referred 
to the failure of the steel plates of the boilers of the Imperial 
Russian yacht Livadia, and to Mr. Maginnis’s experiences with 
two brittle marine boilers. He then dealt with recent cases 
which have come under his notice. He has collected samples of 
plates of exploded boilers from America, Austria, and Russia, 
and plates which have shown themselves brittle in the workshop. 
In one case the brittleness was clearly due to an excess of phos- 
phorus, but in all the other cases there was no discernible 


cause, and the author suggested that certain qualities of steel | 


have the property of slowly deteriorating. Several of the frac- 
tured plates were exhibited, and sections were prepared showing 


the microscopic structure of the different materials. The | 
chemical compositions and the results of mechanical tests were | 
also given. At the end of the paper the author mentioned that | 


he was about to carry out experiments on twenty samples of steel, 
which he had collected, and jasked for suggestions as to supple- 


mentary tests, which would discriminate between reliable and | 


treacherous steels. 

FORGING PREssEs. —A largely-attended gathering of the members 
of the Sheffield Society of Engineers and Metallurgists was held 
on the 25th inst., at the Department of Applied Sciences, University 
of Sheffield. Mr. W. F. Beardshaw, President of the Society, 
occupied the chair. The interest of the meeting centred in a 
lecture on ‘‘ Forging Presses,” by Mr. A. J. Capron, M.I. Mech. E., 


managing director of Messrs. Davy Brothers, Limited, Sheffield. | 


Mr. Capron stated that his desire was to set forth the experience 
gained by his firm in trying to arrive at the best type of press, in 
construction, method of working, and in making it suitable for 
the user’s requirements. Originally, he said, it was thought that 
presses would only be useful for the heaviest class of work, requir- 
ing 2000 tons pressure or upwards, with ten to twenty-five strokes 
of the press per minute; but the working speed had now been in- 
creased up to sixty and eighty strokes a minute, and at such speeds 
the press could compete with hammers, even on quite light work. 
Consequently the range of work that could be dealt with by 
the press had enormously extended. In dealing with the con- 
struction of the press, Mr. Capron illustrated his remarks by 
reference to a large model, lin. to Ift., of a 3000- ton 
duplex-cylinder press, recently made by Davy Bros. for Messrs. 
John Brown and Co., Limited, Sheffield. With regard to 
driving, Mr. Capron said the system most generally used for 
the heavier presses was to employ pumping engines, the lift being 
effected by constant accumulator pressure. By this system thirty 
strokes per minute can be obtained even with 2000 and 3000-ton 
presses, but the pumping engines have to be large and the cun- 
sumption of steam is great. The lecturer explained Crowe and 
Davy’s patent, which works at two speeds, and gives a rapid 
raising and lowering of the press head with a smaller power 
than is needed when the work is being done; he also went 
into the system of working forging presses by meansof steam 
hydraulic intensifiers, which has recently come into much more 
general use than formerly, owing to the improvements that have 
lately been effected, especially under the T. E. Holmes and Davy 


patents. The latter provide for great velocities in the moving | 


water—sometimes as high as 60ft. per second—the air pressure in 
the reservoir cylinder being 601b. to the square inch, and the 
pressure in the steam hydraulic intensifier as much as 2} tons to 
3 tons per square inch. This type of press can be worked under 
certain circumstances without the ordinary hydraulic pressure 
at all. In the concluding part of his lecture, Mr. Capron 
claimed that pressed forgings were sounder and more reliable 
in several particulars than hammered forgings, and also that 
the press requires less skilled labour to work than the hammer 
does, and that its cost to maintain in working order is far 
less. Professor Ripper, in moving a vote of thanks to Mr. Capron, 
spoke very highly of the paper, which he said was on a subject of 
intense interest to Sheffield. He remarked that Dr. Shadwell, in 
his striking book on ‘‘ Industrial Efficiency,” described the great 
hydraulic presses in Sheffield workshops as the thing which struck 
him more than anything else that he saw in the city. As Sheffield 
people, he thought they would be glad to think that these presses 
were the manufacture of a Sheffield firm. There was no doubt, 
Professor Ripper added, a great future for the hydraulic press. 
Everything was tending in the direction of increased dimensions or 
of increased speeds. The vote of thanks was cordially passed. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Galvanised and Black Sheets. 


THE April quarterly meetings are officially fixed for next 
wek—a week in advance of the customary date, owing to the near- 
ness of the Easter holiday. Speculation is very rife as to 
whether any revival will then present itself. There is great 
necessity for such. In galvanised sheets some fair orders have 
been placed this week, amounting to, say, 1500 tons, but in this 
department of the market prices have fallen off considerably. It is 
notorious that the Association price of £127s. 6d. isnot being obtained, 
though the Association refuse emphatically to make any official 
reduction. Virgin spelter for the galvanisers is quoted £25 7s. 6d., 
and hard £20 10s., delivered to works in the district. Black sheet 
makers have not sufficient orders to keep their works going regu- 
larly, and some of them are making very short time. Prices are 
lower, doubles being now about £7 10s. to £7 12s. 6d. A month 
ago the price of the same iron was £8 5s., and some makers to-day 
would accept less than the minimum quoted. Singles are £7 7s. 6d. 
to £7 10s., and lattens £8 2s. 6d. to 28 5s. per ton. 





Merchant Iron. 

German and Belgian competition is still threatening the 
second and third-class bar iron makers. Directly prices get up to 
a remunerative level in the foreigner comes, and Staffordshire 
makers have almost perforce to drop pricesagain. Unmarked bars 
are nominal at £7 5s. per ton, but for common iron distinctly less 
money is being taken. North Staffordshire bars are £7 5s. to 
£7 10s., second-grade bars £7 15s. to £8, and engineers’ iron £9 
per ton. 


Raw Iron. 

An increased tonnage of raw iron is changing hands this 
week, in advance of the quarterly meetings. Prices still distinctly 
favour buyers. An improvement in demand is necessary if quota- 
tions are to see any recovery. Staffordshire cinder pigs are 55s. 
per ton, part-mines, 59s. and 60s. per ton, Northampton grey forge 
pigs 57s. 6d. to 60s., Derbyshire 59s, to 60s., and North Stafford- 
shire second qualities 60s. to 61s. per ton. A hopeful sign in 
respect of raw iron is that in some cases buyers of 1000 tons to 
2000 tons lots have asked for the option of doubling their orders at 
present prices on quarter day. 


Sparkbrook Gun Factory. 

The sale of the Sparkbrook gun factory by the Govern- 
ment to a private company, referred to last week, is now authori- 
tatively confirmed. The body which has been in treaty with the 
War-ofttice is the Peddie Small Arms Corporation, Limited, created 
| only three years ago to acquire some Canadian rifle patent rights. 
The new company to take over the Sparkbrook property is to be 
called the Imperial Small Arms Company, Limited, with a nominal 
| eapital of £250,000, of which £175,000 is proposed to be raised at 
| once. The purchase price from the Peddie Company is to be 
£150,000, of which £20,000 is in shares, and the vendors offer to 
| allow £60,000 of the purchase-money to remain at 4} per cent. 
mortgage for seven years. It is believed that the change in the 
Sparkbrook property from a Government toa private company 
will be beneficial to Birmingham trade and industry. The Govern- 
ment have undertaken to allot tothe new owners during the next 
three years not less than 25 per cent. of the contracts for service 
rifles which are placed with private contractors. A first order of 
20,000 Lee-Entield rifles has already been received. Including the 
new company, there will now be three firms in the country who 
produce rifles for the Government, and one of these, the Birming- 
ham Small Arms Company, has just secured a contract to manu- 
facture 40,000 rifles during the year ending March, 1907. 





Moving a Railway Bridge. 

A new steel girder and concrete bridge, 300 tons in 
weight, has just been substituted in a remarkably clever manner 
by the local engineers of the London and North-Western Railway 
in Birmingham for an old brick bridge carrying the Sutton Cold- 
field branch line. The bridge, which has a clear span of 59ft. 9in. 
with a heading of 16ft. 6in., was built about 30ft. from the old 
structure, and at two o’clock last Sunday morning workmen com- 
menced to move the railway lines on the old bridge and the heavy 
timber supports underneath. In six hours everything was in 
readiness for the new fixture. The bridge rested on four six- 
wheeled trolleys, each fitted with two 50-ton hydraulic rams. 
| The movement of the bridge was at the rate of about 2ft. per 
minute—the first foot was covered in 31 seconds—and in 16 
| minutes the gap created by the removal of the old bridge had 
been filled, and the new structure stood in position. This portion 
of the work had been done by steel winches, and the bridge was 
then lowered by hydraulics on to its bed-plates. Mr. E. M. Smith, 
resident engineer of the company, superintended the work, and 
during Sunday the lines were relaid, and two hours before mid- 
night goods traffic was resumed. The cost of the bridge—£5000 
—will be borne by the Aston public authorities, since it is mainly 
for the greater convenience of their overhead tramway service that 
the change has been made, 


Railway Competition. 

Finality in the matter of rapidity of railway transit is 
not regarded as having been reached in Birmingham. When the 
Great Western Company get its important new route to London 
by the completion of the joint Great Western and Great Central 
line between Northolt and Grendon Underwood, it will have an 
advantage over the London and North-Western of about a mile in 
respect of the distance between Birmingham and the metropolis. 
The keenest possible competition between the two companies for 
the increased traffic is certain. It is stated this week that every- 
thing in relation to it is being planned by each company with a 
view to accelerated speeds. What will be attempted is at pre- 
| sent a secret, but some surprises are unquestionably in store. The 
contracts are now béing arranged in connection with the new 
| Great Western route, and it is thought that the line may be in use 
in about eighteen months from the present, 


Midland Canals. 

The appointment of a Royal Commission upon canals is 
directing renewed attention to the condition of the Midland water- 
ways. It is pointed out that the early hopes raised by the first 
trials of steam traction on these water routes when railways were 
commencing to compete for traffic were not realised. The canals 
lacked unification, and their business organisation stagnated, while 
that of the railways progressed. Even the waterways which were 
not bought of the railway companies, and which remained in 
private ownership, suffered from their structural defects. The 
lack of sufficient width and depth, and the absence or insufficiency 
of locks capable of permitting the use of systems of improved pro- 
pulsion, proved an insurmountable obstacle. Thus the water 
services too failed to maintain a position among the Midland trans- 

rt systems. It is a singular fact that steam traction became an 
accomplished fact on the Midland waterways as early as 1826, but 
communication between London and Birmingham by water was 
not completed until 1840, the company for this purpose having 
| been formed four years previously with a soteal 3 capital of 
| £3,000,000. But by this time the canal ‘‘ craze” had spent itself, 
| the railway mania taken its place. 





NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
MANCHESTER, March 2th, 
Business Still Quiet. 

THE attendance on the Manchester Iron ’Change is still 
good, but the outlook is by no means so good as could be desired 
Merchants and agents complain of *‘ undercutting” in pig iron, 
and one traveller informed us that to such an extent has competi- 
tion gone that when he went to see a firm regarding a small order 
of, say, 50 tons, he found himself on the railway platform with 
seven others on the same errand as himself! Makers in the mean- 
time adhere to their list prices, but in second hands it looks as 
though any amount of stuff can be had. Lincolnshire foundry 
iron was again reduced 1s. on Saturday, but something iore 
drastic will be needed to bring it into line with Cleveland, which 
is good value at present prices. The latter is certainly making 
headway in this district, and consumers speak highly of it. Other 
English makes are sluggish, and forge iron, where producers are 
not well booked ahead, is in buyer’s favour to the extent of 6d, to 
Is. per ton, It must not be assumed from the foregoing that mer- 
chants are taking a pessimistic view. One or two we interviewed 
on Tuesday were decidedly of the opinion that there would soon 
be a turn, especially in view of the fact that warrants are bec ming 
stronger and shipments of Cleveland are assuming fair proportions, 


Finished Iron and Steel. 

At last there seems to be a brake in the continuity of the 
strong position of finished iron. Outside bar makers are, it is said, 
accepting lower rates than Association prices, and shects are 
quieter. Generally quotations have given way somewhat, but may 
be taken as noted below. With regard to steel there is some 
uneasiness manifested, and makers are by no means so firm us they 
were a month ago. There seems to be more competition in billets 
and bars, and plates are also on the easy side. 


Copper. 

In manufactured copper there is no great demand, but 
the increasing price of the crude metal is causing some anxiety 
amongst those interested. Sheets show little change, but tubes 
are higher all round from 4d, to 4d. per Ib. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 62s. to 63s.; Lincoln- 
shire, 57s. to 58s.; Derbyshire, 61s. 6d.; Staffordshire, 5¢s,; 
Middlesbrough, open brands, 57s. 10d. to 58s, 1d.; West Coast 
hematite, 73s. 9d. to 74s. 6d.; East Coast ditto, 77s. 10d, 
Scotch: Gartsherrie, 66s. to 67s.; Glengarnock, 64s.; Eglinton, 
62s. 3d.; Dalmellington, 61s. 9d. to 62s. delivered Manchester, 
Delivered Heysham: Gartsherrie, 64s. to 66s.; Glengarnock, 
62s.; Eglinton, 60s. 3d.; Dalmellington, 60s. 3d. Delivered 
Preston: Gartsherrie, 65s.; Glengarnock, 63s.; Eglinton, 
6ls. 3d.; Dalmellington, 60s. 9d. Finished iron: Bars, £7 5s, 
to £7 10s.; hoops, £7 17s. 64.; sheets, £8 7s. 6d. to £8 12s. 6d, 
Steel : Bars, £7 5s.; hoops, £7 15s.; boiler plates, official, £8 12s, 6d.; 
lates for tank, girder, and bridge work, £7 7s. 6d. to £7 12s. 6d.; 
English billets, £5 5s. to £5 10s.; foreign ditto, £5 to 
£5 2s, 6d.; sheets, £8 17s. 6d. pg Sheets, £93 to £95 per 
ton; seamless copper tubes, 12}d.; brazed ditto, 12d.; seamless 
brass tubes, 9d.; brazed ditto, 10}d.; condenser, 10d. to 104d. ; 
rolled brass, 8fd.; brass wire, 8fd. per Ib, Sheet lead, £18 10s, 
per ton. z 


Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
well up to the average. In house coal there is a somewhat im- 
proved demand, and large quantities of slack are also being con- 
sumed. There is a fair trade passing in manufacturing coal, but 
on shipping account there is a rather quieter feeling. Quotations 
generally, however, are well maintained, and de not show much 
change on last week. 


Manchester Association of Engineers. 

There was a large attendance at the last meeting of the 
discussion session held in Manchester on Saturday evening, when 
Mr. W. Henry Hunter, engineer of the Manchester Ship Canal 
and President-elect of the Association, read a paper on ‘* Harbours, 
Docks, and their Equipment.” The paper was of a very compre- 
hensive character, and showed the progress made in recent years 
in connection with the equipment of the port of Manchester. Mr. 
Hunter was cordially thanked for his address. 


BARROW-IN-FURNESS, March 2th. 


Hematites. 

The demand for hematite iron is less active on the week, 
and there are signs of further depression in warrant iron. The 
fluctuations in prices during the week were from 63s. 3d. to 62s., 
closing buyers at 62s. 7d. cash. Makers have also reduced their 
prices, which now stand at 66s. 6d. net f.o.b. for mixed Bessemer 
numbers, The demand is in no sense brisk, and many holders of 
warrant stocks would be glad to unload, while others, and many 
makers as well, are of opinion that the market will show an 
improvement at an early date, although warrant stocks are now 
hetd to the extent of 79,226 tons, being a decrease on last week 
of 15 tons. This is not, however, a big holding, although, as com- 
pared with last year, they show 59,000 tons increase, It is 
believed the heavy stocks in Cleveland are responsible for the 
present depression in the iron trade. They were created under 
the belief that America was likely to be a heavy purchaser of iron, 
but this was not realised, and is not likely to be realised. There 
are 37 furnaces in blast in the district, and practically all the metal 
produced is going into consumption. Iron ore is in steady 
demand, and there is considerable activity at native mines, where 
prices rule at 14s. to 15s. net for good average sorts. Spanish ores 
are quoted at 18s, to 19s. ad ton net at West Coast ports, and 
several heavy cargoes have lately arrived at local ports. 


Steel. 

There is no material change in the steel trade. Makers 
have good orders in hand for shipbuilding material, and the plate 
mills are employed night and day. Makers have large contracts 
in hand, and are expecting new orders on local and other account. 
Prices are steady at £7 10s. per ton, and boiler plates are at 
£8 12s. 6d. The quotation for rails is rather easier at £6 7s. 6d. 
to £6 12s, 6d. for heavy sections, but the demand remains quiet, 
and the mills are only half employed. The belief is still enter- 
tained that if prices moderated, a good demand would at once 
spring up for heavy rail sections from home, colonial, and foreign 
sources. Merchant steel has a slow sale. Steel foundries are 
busy on shipbuilding and engineering work, and chilled iron 
castings are still in good demand. 


Shipbuilding and Engineering. 

Vickers, ‘sons and Maxim launched this week the first of 
two cruisers of the Scout class forthe Republic of Peru, and it is 
thought other orders of a larger class will come to augment the 
Peruvian navy. The Japanese battleship Katori is nearing com- 
pletion. The crew, under Captain Sakamoto, arrived at Barrow 
this week. It is reported that Vickers, Sons and Maxim have 
received the order for a Canadian ice-breaker, to be employed on 
the St. Lawrence. 


Shipping and Coal. 
The shipping trade is quieter. The exports of iron and. 
steel during the week reached 11,077 tons, being a decrease of 
11,673 tons on the corresponding week of last year. The total 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. : 
As we anticipated last week, the continuous cold weather 
has kept the trade in domestic fuel in a firm condition, and the 
sarket requirements have been in excess of the average at this 
pom of the year. Locally, the business has been more active, 
ae there has been a geod demand for certain descriptions of 
South Yorkshire fuel for the West Riding. The London and 
Southern Counties trade has been fully up to the average, as well 
‘as that for the Eastern districts. Values have been firmly main- 
tained all round. Best hand-picked Silkstone coal is at 12s, 3d. to 
12s, 6d. per ton, secondary sorts making 11s. to 11s. 6d. per ton. 
Barnsley house, first quality, fetches from 11s. to 11s, 6d. per ton ; 
other qualities, from 8s. 3d. to 8s. 6d. per ton at the pits, 


Steam Coal. 

The locomotive coal contracts of two large local railway 
_the Great Northern and the Great Central—expire at 
Tenders have been sent in by coalowners 
on the basis of 8s. 6d. per ton. It is understood that both com- 
panies have offered 8s, 3d. per ton. The coalowners, however, 
stand out for the price named in their tender, the state of the 
coal trade, in their opinion, justifying their attitude, the thick 
seam collieries working full time, and the market absorbing all 
that is raised. Coalowners find their position strengthened by the 
larger business done in the way of foreign and other contracts 
which have not usually come so largely into Yorkshire. To Hull 
and Grimsby a full average weight for shipment and bunker use is 
being sent. The steam fishing trawlers are also taking a large 
tonnage of Yorkshire hards, while foreign shipments and coast- 
wise requirements are well maintained. Locomotive coal, under 
existing arrangements, is being freely delivered at the different 
railway coaling stations at 8s. 3d. to 8s. 6d. per ton. 


companies—th 
the end of this month. 


Coking Slack, Smudge, and Coke. 

The by-product ovens continue to take heavy weights of 
coking slack and smudge, good samples readily fetching 4s. 9d. to 
5s, per ton. For ordinary kinds the output.is somewhat in excess 
of market requirements. A good tonnage, however, is being sent 
Lancashire and other markets. In coke, the business is affected 
by the production being so large. 
Lincolnshire, where smelting operations are active, there is a 
satisfactory demand. Ordinary smelting coke ranges in price 
from 10s. 6d. to lls. 3d. per ton; washed samples fetch about 
12s, 6d. per ton at the works. 


Iron and Steel. 

In the iron market, which has of late been subject to con- 
siderable fluctuations, the weakness shown last week is still in 
evidence. ; r 
a little weaker still at the time of writing. 


5ds. 6d. per ton ; No. 4 foundry, 53s. 6d. per ton; No. 4 forge, 
52s, 6d. per ton; 
These figures show a reduction of 1s. per ton all round. Derby- 
shire irons are also rather weaker, although the consumption con- 
tinues steady, and makers are well booked. In the finished iron 
branches there is no lack of good work in several directions—for 
the most part in the bulk of instances—but in others there are less 
satisfactory accounts of business. The call for colliery require- 
ments is briskly maintained at the local foundries and ironworks, 
and the boilermaking firms are busy, several local firms employing 
their men overtime. The steel establishments are fully occupied, 
both on home and foreign account, and orders continue to come 
forward freely, 





The Heavy Trades, &c. 

Activity is the dominant feature in the great East End 
works, although the requirements of the home railway companies 
are not so large as was anticipated would be the case in the last 
week of March. 
affording good employment, with every prospect of renewed 
activity. The engineering departments are also busier, causing 
other articles, such as files, to be in brisker request. The file 
trade is at present very good, more especially on files required 
for work in the shipbuilding yards and similar purposes. Full 
time is the rule at the rolling mills, tilts, and forges. An improve- 
ment is also reported in the lighter classes of engineer's tools, and 
edge tool manufacturers are fairly well engaged. Confidence in 
the continuance of good work is freely expressed, and the lull 
reported in one or two quarters will, it is believed, be only tempo- 
rary. 


The Lighter Trades. 

In cutlery and silver and plated goods the condition of 
affairs is not as satisfactory as could be wished. Several firms are 
fairly employed, but generally there is not a great deal doing, the 
home market in silver and plated wares having been quiet since 
the year began, and no signs of immediate improvement. The 
activity in iron and steel works and other directions was expected 
to stimulate buyers in London and the large provincial centres ; 
but so far these expectations have not been realised in the 
experience of merchants and shopkeepers. 


Cammell, Laird and Co., Limited. 

The annual meeting of the shareholders of Cammell, Laird 
and Co., Limited, Cyclops Steel and Iron Works, Sheffield, was 
held on the 28th inst. The chairman, Mr. J. M. Laird, expressed 
his pleasure in presenting the satisfactory statement, and com- 
mented upon its principal features, The report and balance-sheet, 
on the motion of the chairman, were unanimously adopted. 
Resolutions declaring the dividends as recommended in the report, 


Certain descriptions of military material are | 


that have been known for the last five years, iron having to be 
drawn in considerable quantities out of the public warrant stores 
to satisfy the requirements, and there would have been a still 


shipping. The bad weather at sea has still further interfered with 
the operations of the ironmasters—at least those who have to send 
their slag out to sea to be deposited. It has been impossible 
during the greater part of the last fortnight to send the barges out 
to sea, and makers have had great difficulty in dealing with this 
waste product of their furnaces, No. 3 Cleveland G.M.B. pig iron, 
which was down at 48s, per ton for Dagens f.o.b, delivery at the 
close of last week, has risen to 48s. 9d., and keeps about 6d. above 
warrants. No.1 is at 50s. 3d.; No. 4 foundry at 48s. 3d.; No. 4 
forge at 47s. 9d.; mottled at 47s. 6d.; and white at 47s, 3d., all for 
early f.o.b, delivery, 


Hematite Pig Iron. 
The competition of West Coast hematite ironmakers, 
particularly in the Sheffield market, has had the effect of weaken- 


market for the latter. West Coast hematite has been sold in 
Sheffield at considerably less than East Coast producers were pre- 
pared to accept, though usually the former get a somewhat higher 
rate. More Welsh hematite is also being sent into Sheffield and the 
Midlands. In this district, therefore, the price of mixed numbers 
has been reduced to 68s. 6d. per ton, both by makers and mer- 
chants, for early delivery, and some of the second hands have also 
sold at 68s, When it is taken into account that these are more 
than 20s. per ton above the rate that rules for No. 3 Cleveland 
pig iron—that being over double the normal difference—itis evident 
that hematite on the East Coast is realising a very fair price. 
There is little in second hands, and in Connal’s public stores the 
quantity held has dwindled to 384 tons, so that there is not much 
room for any speculative operations. No. 4 is at 65s, 6d. per ton. 
Rubio ore is at 20s. per ton, delivered at wharves in this district, 
but ironmasters being well bought, scarcely any further purchases 
are recorded. The rates of freight from Bilbao have been 
raised, as it was expected they would be when the spring com- 
menced, and steamers could find more profitable employment in 
other trades than that of iron ore carrying. The rate Bilbao- 
Middlesbrough is now 5s. per ton. 


Pig Iron Stocks. 

No fault can now be found with the way in which the stock 
of Cleveland pig iron in Connal’s warrant stores is being depleted ; 
it is going down very quickly, and the wonder is that the market 
does not become much stronger as a result. Only on one day since 





For Derbyshire and North | 


Values were lower in the previous report, and they are | 
Lincolnshire irons are | 
again lower, current quotations being as follow :——-No. 3 foundry, 


No. 5, white, mottled, and basic, 54s. perton.| 
| satisfactory feature, but the extraordinary shipment is a fact | 





the 5th inst. has an increase of stock been recorded, and taking 
three consecutive days since my last report there was an aggregate 
decrease of no less than 7770 tons. On Wednesday this week the 
stock was 728,393 tons, a decrease of 21,702 tons since 5th inst., 
and of 18,725 tons this month. Not since the autumn of 1904 has 


| there been a month in which there was not a large increase until | 
That the heavy decrease does not have more influence | 


this month. 
in strengthening the market is probably due to the fact that so 
much iron still remains to be drawn upon. 


standard ; and 500 tons of iron not so deliverable. 


Shipments of Iron and Steel. 
The rapid decrease in the stock of pig iron is a most 


equally as favourable. It is so different from anything that has 
been experienced for the last five years, and there is reason to 
believe that if it had not been for the bad weather at sea during 
the latter part of the month the exports of pig iron from the 
Cleveland district would have been the best of any month on record. 
The improvement is most marked in the deliveries oversea. 
Exports to Scotland are hardly equal to the average, Cleveland 
prices being too high compared with Scotch, and cheaper Lincoln- 
shire iron is being sent. The best deliveries are now to Germany. 
Up to 28th the shipments of pig iron from the Cleveland district 
this month reached 104,975 tons, as compared with 80,657 tons 
last month ; 65,810 tons in March, 1905 ; and 88,931 tons in March, 
1904, all to 28th. Of finished iron and steel there are increased 
exports. 


Manufactured Iron and Steel. 

While producers have plenty of orders on their books, 
enough to keep their mills going for most of the year, there is not 
much being done at present in the way of distributing fresh 
orders, except in the rail department, which is in a more satisfac- 


| tory condition than has been reported for three years past, and 


| exports of rails are very 
| Africa. 





and re-electing the retiring directors, were also unanimously passed. | 


Mr. Alexander Gracie, Govan, and Mr. W. M. Rhodes, London, 
were appointed directors in November last, and their appointment 
was unanimously confirmed at the meeting. On the conclusion of 
the business, the shareholders were invited by the directors to visit 
the works. A large number proceeded to the Grimesthorpe 
a where the company has just completed a new armour- 
plate mill. 





NORTH OF ENGLAND, 
(From our own Correspondent.) 
Trade Position and Prospects. 


_ THERE is undoubtedly a lull in demand in most branches 
of the iron and steel trades, and in some cases prices are weaker. 
and more competition is reported among sellers, while consumers 
are not in any hurry to buy for forward delivery. Yet the 
Statistical position is very good, and should give more confidence 
to buyers, especially at this period of the year, which is one in 
which brisk demand and rising prices are general. Last week 
Cleveland warrants touched as low a figure as 47s. 14d. cash 
buyers, the poorest this year, and 7s. 10d. per ton below the best, 
but this week there has been an improvement on that of 1s, 2d. 
jl ton, and the “bulls” appear to be getting the upper hand 

Zain, 


Cleveland Pig Iron. 
The producers of Cleveland pig iron are well supplied with 
orders, and are making enormously heavy deliveries, the largest 











good, especially to India and South 
The price of heavy steel rails is steady at £6 7s. 6d. per 
ton net at works. Cast iron railway chairs are at £3 15s. per ton 
net, and steel sleepers at £6 17s. 6d. net. Platemakers have never 
been so fully supplied with orders, and they are delivering freely, 
not only to British shipyards but also to German and Danish 
establishments. The quotation for steel ship plates is maintained 
at £7; for steel boiler plates, at £8; and for iron ship plates, at 
£7 5s., all less 25 per cent. The wages of the steel millmen at 
Consett, and of those at other works which regulate their rates by 
the Consett sliding scale, are to continue the same for the quarter 
commencing April Ist as they were in the preceding three months, 
the realised prices of steel plates not having altered enough to 
warrant'a change. In January there was a rise of 2} per cent., 
and a similar advance was looked for in the second quarter of the 
year. Galvanised sheets are still in good demand, but, neverthe- 
less, there is a slackening, and prices are near the official minimum, 
whereas manufacturers have been securing 7s. 6d. or 10s. per ton 
more than that. For 24 gauge £12 7s. 6d. per ton is now asked. 
Bars are in very fair request, and £7 5s. per ton is quoted foriron, 
with £7 for steel, both less 25 per cent. f.o.t. Girders and bridge 
work are in better request, as well for export as for home con- 
sumption, 


Finished Iron Prices and Wages. 


Mr. Waterhouse has reported to the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel Trade of the 


| North of England that the average price realised in the district 


for finished iron during January and February was £6 6s. 7-30d. 
per ton, that being 3s. 0-77d. more than in the previous two 
months. That, according to the sliding scale, does not carry with 
it any advance in the wages of the ironworkers, and the realised 
price must go up to £6 7s, 6d. before any rise will be due. The 
average price of iron rails was £5 11s. 8-22d.—decline 2s. 3-89d.— 
of plates, £6 Os. 10-71d.—advance 2s. 7d.—bars, £6 6s. 5-41d.— 
advance 3s. 2-29d.—and angles, £5 18s. 11-34d.—advance 
7s. 5-23d. Some increase in the deliveries was reported, more 
especially of bars, which form 77 per cent. of the total output. 


Shipbuilding. 


There has been a marked faliing off in the demand for | 


new shipping, as freights do not improve generally. Inquiries are 


very few, indeed March has been almost a record month in that | 


respect. 
to 
vessels already contracted for. 


However, shipbuilders are well booked, and will be able 
eep their yards busy for the next six or eight months on 
A number of the boats now in 


course of construction are being built ‘“‘on spec.,” and it seems | 


probable that they will have to be sold at prices considerably below 
those which were counted upon. 


Engineering. 

A fair business is being done at nearly all the engineering 
establishments, but not much can be done in the way of getting 
orices up. 
Tees, has secured the order for the power gas installation at the 
shipyard of the China Steam Navigation Company, Hongkong. 





further depletion of the stores if the weather had not delayed | 


ing the prices of East Coast hematite iron, for that is the best | 


The stock is made up | 
of 682,066 tons of No. 3 ; 45,827 tons of other iron delivéfable as | 


The Power Gas Corporation, Limited, Stockton-on- | 


The plant will be capable of producing 300,000 cubic feet of gas 
per hour, of which 75 per cent. will be utilised by four Cockerell 
| gas engines, which are ate made by Messrs. Richardsons, West- 
garth and Co., Limited, Middlesbrough. This last-named firm is 
|to supply two gas engines, each of 1500 indicated horse- 
power, and one of 1000 indicated horse-power, for the Kosmoid 
Company’s new tube works at Dumbarton. The same company 
has also secured the order for the gas engine plant required to 
drive a large colliery ventilating fan to one of the South Wales 
collieries. 


Wages on the North-Eastern Railway. 

The men on the North-Eastern Railway have commenced 
an agitation for more adequate remuneration. They hold that the 
introduction of American methods on the line has increased their 
work very considerably, and they consider they are entitled to 
higher wages. The firemen, for instance, assert that they are now 
| called upon to handle six tons of coal per day on the large express 
| engines, where formerly they dealt with no more than two and a-half 
or three tons. A deputation representing the men had a conference 
with the directors and officials, but came to no arrangement in the 
matter. 


Coal and Coke. 

The strike of miners in France being practically over, the 
coal trade in this district is a little quieter, so far as new business 
is concerned. The North of England coal trade has profited a good 
deal by the labour troubles in France ; indeed, there has been quite 
a little “‘ boom.” The prospects continue good, and there are 
plenty of inquiries from abroad, especially from Baltic ports. This 
is about the briskest time of the year in the steam coal trade, and 
the best qualities have been advanced to 11s. per ton, f.o.b., while 
seconds are up to 10s., and smalls to 7s. 6d. ; best gas coals have 
risen to 10s. 6d., and seconds to 9s.6d. There is not such a good 
record to be given of the coke trade ; medium qualities can still 
be readily obtained at 17s. per ton, delivered at the furnaces on 
Teesside, and sellers are anxious for orders, as the make is in excess 
of requirements. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE general condition of the trade in Scotland must be regarded 
as favourable. There have been no fresh developments of any 
importance in the course of the past week, but trade proceeds on 
the usual lines, and the volume of it is large, and likely to con- 
tinue so for some time. There is a prospect of a little more 
business being done in raw iron with foreign countries and the 
Colonies. 


Pig Iron Warrants. 

The speculative account in pig iron warrants appears to 
have been still further reduced, and the public is now showing 
| comparatively little interest in the business. Prices of warrants 
gave way to some extent since last report, but a recovery suc- 
ceeded, and it looks as if a steadier condition of the market might 
| be expected. Business has been done in Cleveland warrants from 
| 47s. 6d. to 47s. 11d. cash, 48s. 6d. for delivery in six days, and 
47s, 10d. to 48s. 34d. one month. Cumberland hematite has been 
done at 62s. 43d. cash, and 62s. 11$d. one month. Scotch 
| warrants are quoted at 55s. 6d., and standard foundry pig iron is 
from 47s. 43d. to 47s. 74d. per ton. 





Hematite Pig Iron. 

The value of hematite pig iron has been slightly decreasing 
owing to the increase of stocks in the North-west of England. The 
output of Scotch hematite is well maintained, and merchants 
quote 70s. 6d. to 71s. for delivery at the West of Scotland steel 
works. 


The Output and Stocks of Pig Iron. 
There are 89 furnaces in blast in Scotland, compared with 
| 86 at this time last year, and of the total 45 are making hematite, 
38 ordinary, and 6 basic iron. The stock of pig iron in Glasgow 
| warrant stores shows a gradual decrease week by week, and now 
amounts to about 13,300 tons of ordinary and 6750 of standard 
foundry pig iron. The decrease in the past week amounted to 
475 tons, of which 400 was standard foundry pig iron and 75 tons 
Scotch warrants. It is not thought that makers’ stocks are just 
now being increased, as reports are to the effect that the demand 
both for home use and export of makers’ iron is very well main- 
tained. 


Prices of Scotch Makers’ Iron. 

There has not been very much change in prices since last 
report. G.M.B. No. 1 is quoted at Glasgow 58s.; No. 3, 56s.; 
Monkland, No. 1, 58s. 6d.; No. 3, 56s. 6d.; Carnbroe, No. 1, 63s., 
No. 3, 59s.; Clyde, No. 1, 66s.; No. 3, 61s.; Gartsherrie, No. 1, 

| 66s. 6d.; No. 3, 62s.; Summerlee, No. 1, 67s. 6d.; Nos. 3, 62s. 6d.; 

| Calder, No. 1, 67s. 6d.; No. 3, 63s.; Langloan, No. 1, 69s.; No. 3, 
63s.; Coltness, No. 1, 74s.; No. 3, 63s.; Glengarnock at Ardrossan, 
No. 1, 67s.; No. ¢ 
61s. 6d.; No. 3, 59s.; Dalmellington at Ayr, No. 1, 63s.; No. 3, 
58s.; Shotts at Leith, No. 1, 67s. 6d.; No. 3, 63s. 6d.; Carron 
at Grangemouth, No. 1, 68s.; No. 3, 63s. per ton. 














Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were comparatively small, amounting to 4752 tons, compared 
with 5184 in the corresponding week of last year. There was 
despatched to Canada 121, South America 170, India 280, Australia 
641, France 60, Italy 100, Germany 195, Holland 80, Belgium 27, 

| China and Japan 60, other countries 145, the coastwise shipments 
being 2873 tons, compared with 2158 in the same week of last year. 


Imports of English Iron. 

The arrivals of pig iron at Grangemouth from the Cieve- 
land district amounted to 7283 tons, compared with 11,614 in the 
corresponding week, showing a decrease of 4331 tons. The total 
imports since the beginning of the year are 108,719 tons, being 
5881 tons more than the corresponding period of 1905. 


The Finished Iron Trade. 

There is not much change to report in the condition of the 
malleable iron trade, but some expectation is felt that good orders 
may presently come from Canada. At present the works are kept 
going, some of them being busier than others. There is a very 
good business in the heavier sections of bars and angles. The 
tube trade continues well employed, and among orders recently 
obtained are some from South Africa. It is stated that, while 
business is active, the recent failure in the negotiations for a com- 

| bination of makers has resulted in further cutting of prices in some 
quarters. 


The Steel Trade. 

The steel makers are mainly employed on old contracts, 
and it is said that in connection with those there is no lack of 
specifications. In some places deliveries are rather in arrear 
for ship and boiler plates, the prices of which continue firm. 
Present quotations are for ship plates £7 2s. 6d. to £7 5s., and 
boiler plates £7 12s. 6d. to £7 lds. per ton. The demand for steel 
angles is not quite so pressing, and the quotation for these is 
£6 15s. The rates quoted above are subject to the usual 5 per 
cent. discount. There is a brisk call for structural steel of various 
descriptions, and the outlook in this branch is very encouraging. 


Ironfounding and Engineering. 


There is a fair business doing in the foundry trade, and 
| the forges are also well employed, The demand forcast iron pipes 
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has been quiet as regards large sizes. 
of Glasgow founders has booked gn order for 2000 tons of castiron 
pipes for Manila. The work in hand is generally for small pipes, 
but a portion of the order referred to above is 42in. size, smaller 
sizes going along with these. Marine engineers are very busy, and 
there is also good employment in the locomotive works. 


The Coal Trade. 

The shipping branch of the coal trade has been 
very busy. The past week’s shipments from Scottish ports 
amounted to 278,077 tons, compared with 219,973 in the preceuing 
week and 194,247 in the corresponding week of last year. The 
increased export is pretty well divided between the East and West 
of Scotland. The shipments from the Clyde have been much 
heavier than usual, and larger shipments have also gone from the 
Firth of Forth and Fifeshire ports. Prices of shipping coal are 
well maintained. A good business has been done in house- 
hold coal for home use, and manufacturing qualities are in brisk 
demand. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Aw authority on Change remarks that exporters holding large 
c.i.f. contracts who have been unable to cover themselves with 


the collieries have recently found the market turn against | 


them; both freights and coal having advanced shillings above 
the figures upon which they had based their calculations. 
At a meeting this week of the executive of the Miners’ Federation 
several important matters were discussed, one being a resolution 
urging them to support the proposition for asking the Board of 


Trade to intervene in the Llanhilleth strike ; another to aid the | 


sufferers in France with a contribution of £1000; and a third to 
defer the financial consideration of the Federation for two months. 
Since my last report the coal market has been a little disturbed by 
the French labour troubles, and some increase of business has been 
reported. This week theleading features of the Cardiff marketare :— 
Large steam coals firm, small slightly easier, with satisfactory book- 
ings, which secure a good flow of trade for some time ahead. 


Most qualities of coal have shared in the firmness of steam. House | 
coals have been in good demand, and Monmouthshire best semi- | 
Probably with a settlement of | 


bituminous secure good prices. 
labour difficulties ‘‘fancy” prices, which have occasionally been 
realised, may disappear; but this will take some time, and best 
qualities are certain tocontinue in favour. Interest in Monmouth- 


shire coal is shown by the conflict going on with regard to the | 


Sirhowy measures and railway contention. As this is pending, I 
only draw attention to it as one of the most important railway 
measures of the session, and is certain either way to have a marked 
influence upon Newport, Cardiff, and Barry Dock, and upon con- 
tending lines. 


Latest Coal Quotations. 


On ’Change, Cardiff, this week, the following prices were | 


quoted :—Best large steam, 14s. 9d. to 15s.; best seconds, 14s. 3d. to 


14s, 9d.; seconds, 13s. 3d. to 14s.; drys, 13s. 3d. to 13s. 9d.; very best | 


smalls, 10s. to 10s. 3d.; best ordinaries, 9s. 3d. to 9s. 6d.; seconds, 
8s. 9d. to 9s.; inferiors, 8s. 3d. to 8s. 6d. 


l4s. to 14s. 3d.; seconds, 13s. to 13s. 6d. 
to 16s. 6d.; best ordinaries, 14s. to 15s.; seconds and other kinds, 


lls. to 13s.; No. 3 Rhondda, 14s. 6d. to 14s. 9d.; brush, 12s. to | 


12s. 6d.; small, 10s. 6d. to 10s. 9d.; No. 2 Rhondda, 12s. 3d. 
to 12s. 6d.; through, 10s. to 10s. 6d.; small, 8s. 6d. to 9s.; patent 
fuel, 15s. 6d. to 16s.; coke, 16s. 6d. to 24s.; pitwood, 18s. 9d 


The Swansea Coal Market. 


Some degrees of briskness has been the prevailing charac- | 


teristic of late, but the boom hoped for from France has not been 
realised. The most that can be stated is that firmness has con- 
tinued, and a small increase in exports been shown. Last week 
the coal exports totalled 56,284 tons, and patent fuel 15,050 tons. 
The coal export to France was only 20,725 tons, a quantity often 
exceeded. 
States in bunkers 2320, and Cape of Good Hope 2124 tons. Latest 
quotations steam are 13s. 6d. to 14s. 6d.; house, 13s. 9d. to 14s.; 
anthracite best, 18s. to 19s. ; big vein, 11s. to 11s. 6d. ; red vein, 
10s. to 10s. 3d.; cobbles, 15s. to 16s. ; nuts, 17s. to 18s. ; peas, 
lls. ; rubbly culm, 5s. to 5s, 3d. ; duff, 3s. 6d. to 4s. Patent fuel, 
Ils. 9d. to 12s... Increased price of pitch and small coal is telling 
on this manufacture. It is reported in Swansea that this season 
the Elder Dempster boats will take large quantities of patent fuel 
to various destinations, 


Port Talbot Trade. 
Satisfactory business continues to be shown at the port, 


and if the prospects of new industries being transferred are not so | 
quickly realised as expected, there seems no doubt but that a | 
Last week, for example, | 


steady expansion of trade is going on. 
was a record week in shipments; the total tonnage dealt with was 
40,371 tons. 
foreign destinations, 24,228 tons ; patent fuel, 4250 tons. 
also touched high-water mark :—5623 tons, the highest for the past 
twelve months. 


The Iron and Steel Trade. 

Rails for the Great Western Railway are being turned out 
rapidly at one of the leading Bessemer works. They are a fine 
section, 96 lb. to the yard. 
has been coming to Wales from Middlesbrough, and considerable 
quantities of iron ore from Bilbao, Decido, Almeria, and Passages. 
Consignment to Ebbw Vale one day touched 3000 tons. Dumping 
bars and billets at Newport, Mon., appears to have set in again 
steadily, the consignments for one day this week totalling 
3513 tons. The port continues to enjoy a large and varied despatch, 
as shown by the following items this week:—Steel bars to 
Rochester, sheet iron to Bristol, steel rails to Highbridge, 267 tons 
tin-plates and galvanised iron to Glasgow. 
close upon 2800 tons came from New York, and the same day 


3520 tons of ore from Bilbao to Dowlais and Ebbw Vale, and from | 


Carthagena to Swansea, I am glad to state, in proof of 
the improvement in the steel trade, that- at a meeting held 
this week by the ironmasters it was decided to advance wages 
2 per cent. on and from the 2nd of April. Steel workers are com- 
menting upon what would have happened had the once flourishing 
tin bar trade been as promising as that of heavy and light rails. 
In the Swansea district last week, despite dumping, there was a 
fair bar make, and it was stated on ’Change that fully 90 percent. 
rolled at the mills had gone direct into consumption. This is 
thought to be only temporary. Allied industries in the valley are 
active. In tube make good results are shown at the Mannesmann 
and Monds Works ; 
are going on with extensive improvements ; pressing orders for 
castings are veing executed at Lower Forest, Taure, Landore, and 
Clydalli, and spelter and copper inake is in full activity. Steel bar 
quotations are down to £4 17s. 6d., and I hear that some sales 
have been effected at £4 15s. In pig iron latest quotations are :— 
Bessemer, mixed numbers, 62s. 4d. ; Middlesbrough, 47s. 8d.; 
Scotch, 55s. 6d. 


The Tin-plate Trade. 


Latest report from Exchange, Swansea, was to the effect | 


that no improvement had taken place. Tin was up 7s. 6d. per ton 
on the day, Bessemer coke I.C. 20 by 14 on offer at 12s. 3d., and 
Siemens at 12s. 6d.; C.A. roofing sheets are quoted at £9 10s. per 
ton ; big sheets for galvanising, 6ft. by 3ft. by 30 g., £9 15s.; 
finished black plate, £9 12s. 6d.; block tin, £168 2s. 6d.; lead, 
£15 18s, 9d, Spanish prices are equalised to £15 16s, 3d.; copper, 


It is reported that a firm | 


Monmouthshire semi- | 
bituminous very best large, l4s. 6d. to 14s. 9d.; best ordinaries, | 
House coal: Best, 16s. | 


Germany took nearly 6000 tons, Spain 3580, United | 


Two items indicated the trend of business: coal to | 
Imports | 


I note that spiegeleisen in large bulk | 


Mid-week steel billets | 


blast furnaces busy. Messrs. Kirby and Rees | 


| 


£84; silver, 804d. per ounce; spelter, £24 15s.; iron ore, 18s. 6d. 
| to 20s. at Newport and Cardiff. There was only a small shipment 
of tin-plates last week—25,741 boxes; quantity received from 
works, 61,194 boxes. Present stock, 239,416 boxes, Keen 
discussion continues regarding the statement urged by advo- 
cates of Protection that the McKinley tariff caused a_ loss 
to the exports of 11,000,000 cwt., and the imperative need 
thus existing for retaliatory action on the part of this country. 
Next week is awaited with some degree of concern, the contention 
being strong in some quarters that limitation of make is urgently 
needed, and certain to be carried out. It was emphatically stated 
this week on ‘Change “that prices are nominal ; no business is 
| reported ; and makers are declining to enter any orders at lower 
| prices, so that the works will shortly come to a standstill.” ‘‘ No 
other course,” it is added, ‘‘can be taken, as plates cannot be 
manufactured at the prices which buyers are dictating.” 





Railway Bills. 

The Sirhowy Coalfield Railway Bill is now before the House 
of Lords ; promoters Lord Tredegar and others. Cardiff Corpora- 
tion has petitioned in favour of the Great Western Railway Bill. 
The Alexandra Dock and Railway Bill has passed Standing Orders. 
Such is the latest news concerning the important Bills now being 
fought in Committee. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Rhenish-Westphalian Iron Market. 

A STEADY trade was done during the week in the various 
iron and steel industries of Rheinland-Westphalia. The condition 
| of the pig iron market remains the same as before, and foundry pig 
| has even been more briskly called for than in previous weeks. All 
| the blast furnace works are reported to be fully occupied. A 
weakening tendency can be noticed in scrap iron. offers 
being plentiful. A very strong feeling prevails in the semi- 
finished steel trade, home and foreign demand being exten- 
sive and regular; last week there was quite a rush on 
the market, probably because a rise in prices is generally antici- 
pated. In sectional iron and in railway material very heavy 
contracts have been placed with the Steel Convention, and a rise 
in output has already been taken into consideration. Bars con- 
tinue in lively request ; consumers have covered their requirements 
till July, and would like to place further orders, but for the un- 
certain feeling that prevails with regard to the future condition of 
| prices. Foreign contracts increase, and export quotations are 

much higher than before. Plates continue in good demand ; all 
the shops are very briskly occupied, and heavy orders have been 
secured in plates, both for shipbuilding and structural purposes. 
| At the sheet mills a slight abatement in activity can be noticed, 
but in spring the number of contracts is expected to increase ; 
for the present, a sufficient amount of work has been secured to 
keep the mills in good employment. The hardware business is 
| active, and quotations for almost all the smaller articles of finished 
iron have met with arise. The principal branches of the Sieger- 
| land iron industry are reported to be well occupied, and the outlook 


is considered favourable. 


Condition of the Silesian Iron Trade, 

There is a good deal of firmness shown both in raw and in 
finished iron, and the number of orders received during the week 
was satisfactory. The Upper Silesian Steel Convention has secured 
orders till the end of June. Large contracts have been given out 
by the State Railways, and the mills find it somewhat difficult to 
| execute these orders within the timestipulated. In tires numerous 
orders have been placed, and the spring trade in girders promises 
to be lively. Already an increase in demand could be felt, and 
the raised prices of December are well maintained. Iron ore is 
much less scarce than previously, supplies from Sweden having 
been pretty heavy, and from Russia, too, iron ore is again coming 
to Silesia, though in rather small lots, owing to interruptions of the 
railway traffic in that country. 


List Prices. 

The following are the present list quotations, per ton, at 
works :—Spiegeleisen, M. 90 to A. 92; good forge quality, M. 65; 
| basic, M. 67 to M. 68; hematite, M. 82; foundry pig, No. 1, 
M.78; No. 3, M.70; scrap iron, M. 59 to M.69; raw bars, 
M. 82-50; billets, M. 95 ; plates, M. 97-50; merchant bars, M.120 
to M.125; iron bars, M.142; rivet iron, M.150; plates, M. 130 
to M.135; ship plates, M.135 to M. 137-50; plates in basic, 
| M. 140 to M. 145; sheets, M. 130 to M. 135; drawn wire, M. 150 to 
| M. 155 ; iron wire rods, M. 150 to M. 155. 


New Zinc Works. 

It is rumoured that a large zinc works is to be built near 
Hamburg, with an annual output of 15,000t. to 20,000t. An 
International Zinc Company, consisting of some of the leading 
metal firms, with large capitals, is reported to have taken the 
matter in hand. 


Production of Pig Iron. 

} The output of piz iron in Germany, including Luxemburg, 
is statistically stated to have been, for February of present year, 
935,994 t., against 1,018,461t. in January, 1906, and against 
672,473 t. in February, 1905. With regard to the different sorts 
of iron, output in February was as follows :—Foundry pig, 
| 164,204 t., against 120,058 t.; Bessemer, 31,788 t., against 18,383 t.; 
| basic, 605,830 t., against 437,050 t.; steel and spiegeleisen, 72,248 t., 
| against 44,801 t.; and forge pig, 61,924t., against 52,181 t. in 
| February, 1905. 


| Union of German Engineers. 

| This large technical and scientific Union, with at present 
over 20,000 members, will this year celebrate its fiftieth anni- 

| versary, and, having accepted the invitation of its Berlin branch, will 
celebrate the anniversary, and the annual meeting, in Berlin, on 

| the 10th to the 14th of June. 


| 
Coal and Coke. 

| Inthe Rhenish-Westphalian coal district activity remains 
| satisfactory, and will, probably, increase in consequence of the 
disaster at the Courriéres pits. To South Germany less coal is sent 
than previously, but local demand for industrial purposes is large. 
| Dealers show much reserve. To prevent Belgian competition from 
| gaining too much ground over here, Belgian dealers in coal are not 
allowed to export anthracite except with arise of M. 8 p.t., and for 
coke a rise in price of M. 5 p.t. has been fixed. The Coal Conven- 
tion had resolved upon a reduction of 15 per cent. in the output of 
coal, 7 per cent. for coke, and 10 per cent. for briquettes, for the 
second quarter of present year, but the condition of the French 
coal market will, most likely, prevent this resolution from being 
| carried out. A normal business is done on the Silesian coal market, 
| although for some sorts, a slight abatement in demand could be 
noticed in the course of the past week. 








Satisfactory Business in Austria-Hungary. 
3 The steady trade previously done on the Austro-Hungarian 
| iron market is being well maintained, and may even be reported 
| to have improved in several departments. For pig iron a lively 
inquiry comes in, and the malleable iron trade has been very 
briskly occupied, and manufacturers of girders and rails are look- 
| ing forward to a busy time. There has been talk of a rise in the 
| prices for bars, but nothing has been decided yet. Heavy plates 
| sell freely, and are exceedingly stiff in price. Numerous orders 
for stearn engines, gas motors, and boilers have been secured, and 
activity at the machine and construction shops is more lively than 








it has been formany months, The Nesseldorf factory has received 
an order for forty-six passenger cars for the Italian Government 
Railways, worth two million crowns, and the Roumanian Railways 
have ordered further twenty-three locomotives at the Vienna 
machine shops. Rails sell very briskly both on home and on 
foreign account. Demand for all sorts of fuel remains exceedingly 
brisk in Austria-Hungary, especially in the Ostrau district, “A 
rising tone is reported in the Bohemian brown coal trade, deliveries 
this week showing an increase against last. Coke is in excep- 
tionally good demand. 


Weakness iu the Belgian Iron Industry. 

An irregular sort of trade is being done on the Belgian 
iron market, some works being well employed, while others can 
hardly be kept going regularly. An uncertain and rather weak 
tone has been noticed generally, and prices for tinished iron are 
flat. Coal and coke, as well as briquettes, are in fair demand in 
Belgium. ‘There :ay be a strike here too, before long, for in the 
Charleroi district 2000 colliers struck work on the 22nd inst., and 
in the Charleroi district a general strike is threatening for the 
beginning of April, 


Better Prices in the French Iron Trade. 

From week to week more favourable accounts can be 
given of the development of the French iron industry, and prices 
will rise before long. Large shipments in English and German 
coal are coming to France; the loss which the strike of the 
colliers will cause to the mining companies has been estimated 
on 1,025,000f., and the German coalowner will sell for about one 
million marks coal to France. The mining companies offered a 
daily wage of 6-60f. to the men, but they ask 7-10f. per day ; an 
agreement is, however, expected to be arrived at soon. 





PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE are informed that Mr. Philip Dawe, Assoc. M. Inst. (.E., 
has removed from 49, Deansgate, Manchester, and has taken offices 
at 1, Raymond-buildings, Grays Inn-road, W.C. 

WE are asked by Mr. Roland Wollaston, M.I. Mech. E., to state 
that he has now moved into new offices. His new address is Lord’s. 
chambers, 26, Corporation-street, Manchester, 

WE are informed that Messrs. W. Sisson and Co., Limited, of 
Gloncester, have appointed Messrs. Agnew and Donaldson, of 2%, 
Victoria-street, S.W., to represent them in the London district. 

WE are asked to state that the gas engines for driving the 
electrical machinery for the Widnes and Runcorn Transporter 
Bridge were supplied by Messrs. Crossley Brothers, Limited, of 
Openshaw, Manchester. 

WE are asked by Messrs. Johnson and Phillips, Limited, of Old 
Chariton, to state that they have been elected members of the 
Cablemakers’ Association, and that their standard wires will in 
future bear the official labels authorised by that Association. 

Messrs. DENNY AND CoMPANY, of the Engineering Works, Dum- 
barton, to fill the position in the works held by the late Mr. Henry 
W. Brock, have engaged the services of Mr. Edwin Griffith, who 
for some time past has been with Messrs. Barclay, Curle and Co., 
Stobcross, Glasgow. 

Mr. W. T. DurRANT, who has had control of the buying 
department of Messrs. Ransomes, Sims and Jefferies, Limited, of 
Ipswich, for many years, has been appointed to the management 
of the buying department of the Metropolitan Amalgamated 
Railway Carnage and Wagon Company, Limited, of Saltley, 
Birmingham. 








RAILWAY CoAL Contracts.—It is stated in the Sheffield Telegiaph 
that after keeping the railway coal contracts open for three months the 
Great Central and the Great Northern Railway Companies have at 
last come to terms with the South Yorkshire coalowners for the 
supply of fuel during the remainder of the present year at an 
advance of 3d. per ton over last year’s rates. 

Bore-HOLE AT LincoLN.—After a period of four years and eight 
months, the engineers who were making a bore-hole at Boultham, 
near the Lincoln Waterworks, for the City Council, have been 
rewarded, water being obtained at a depth of 1563ft. The con- 
tractors, Messrs. Chas. Chapman and Sons, commenced work in 
August, 1901, and when a depth of 900ft. had been reached, they 
had the misfortune to lose the boring tool. This caused a delay 
of about sixteen months, the tool being lost in November, 1903, 
and not recovered until March, 1905. In order to regain it, a shaft 
had to be sunk for a depth of about 900ft. It was afterwards 
decided to extend this shafting to a depth of 1502ft. Beyond this 
a smaller hole—about 3in. diameter—was bored, and after boring 
another 61ft. the red sandstone was reached, and water obtained. 
It is thought that a large quantity of water will be available, and, 
according to Mr. Percy Griffiths, M. Inst. C.E., F.G.S., the con 
sulting engineer, the fact that the water had been tapped at the 
top of the sandstone indicated that the ultimate pressure of the 
water is higher than was anticipated. We are informed that M re 
Percy Grittiths is now drawing up a report to present to the City 
Council, upon the question of providing the necessary pumping 
plant, so that the water may be utilised at the earliest possible 
moment. 

Conrracts.—We are informed that the order for the complete 
electrical equipment for the cotton and bleaching mills, which are 
being erected at Bucarest, Roumania, by Messrs. Coddington and 
Lamb, has been placed with Messrs. Veritys, Limited, Man- 
chester.—The Ceylon Government Railways have just placed an 
order with Messrs. W. and T, Avery, Limited, Soho Foundry, 
Birmingham, for a 60-ton weighbridge of special construction, 
consisting of two separate platforms and patent combination 
arrangement, so that small trucks can be weighed on the one 
platform and large bogie trucks on the two platforms combined. 
The weighing is automatically recorded.—Messrs. C. and A. 
Musker (1901), Limited, of Liverpool, have obtained the contract 
from the British Mannesmann Tube Company for a set of hydraulic 
pumping engines and an accumulator for their works at Landore. 
-—The Brush Electrical Engineering Company, Limited, of Lough- 
borough, has obtained the contract for six double-deck car bodies 
with top covers for the Sunderland Corporation Tramways—per 
British Westinghouse Company. This firm has also obtained the 
following contracts :—-For the Metropolitan Electric Tramways 
Company, ten double-deck bogie car bodies ; for the Lancashire 
United Tramways—per British 'Thomson-Houston Company—four- 
teen double-deck gar bodies with top covers and four-wheel 
standard trucks, and ten additional trucks; for the Phoenix 
Merthyr Coal Company, 80-kilowatt dynamo.—The British West- 
inghouse Company has received an order from the London 
County Council for 334 brake equipments for as many cars, 
making in all 400 London County Council cars which will be 
equipped with the Westinghouse magnetic brake when this 
contract is completed.—The Glasgow Corporation have given the 
further contracts to Messrs. Helliwell and Co., Limited, of Brig- 
house, Yorkshire, and 11, Victoria-street, Westminster, London, 
$.W., for the glazing of their patent ‘‘ Perfection” system, to the 
roofs for the new car sheds at Pollokshaw-road, and Albert-r« rat, 
for the Coplawhill extensions.—Messrs. Bruce Peebles and Co., 
Limited, have received from Messrs. C. A. Parsons an order for an 
800 kilowatt, 2000 volt, 50 period, single-phase turbo type alter- 
nator for the Shanghai municipality. This machine runs at 1500 
revolutions, and the order includes direct-coupled exciter. This 
firm has also secured the order from the Sunderland Corporation 
for a 250- kilowatt motor generator for the Pallion sub-station. 
This machine runs at 500 revolutions, and 50 periods, the alterna- 
ing-current voltage being 5000, and the cuntinuous current 250t. 





ee 















THE ENGINEER 





333 








Marcu. 30, 1906 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, 1. Mech. E. 


When an invention is communicated from abroad the name and address of 
a icator is printed in italics. : ah ack : 
the Comin bridgment is not illustrated the Specification is without drawings. 
l Spe cifications may be obtained at the Patent-Office Sale Branch, 25, 
‘ opis a n-buildings, Chancery-lane, London, W.C., at 8d. each. 
"The first date given ia the date of application ; the second date at the end of 
the abridgme nt is the date of the advertisement af the acceptance of the complete 
he f 
sp pangesten may on any of the grounds mentioned in the Acts, within two 
n onthe of the date given at ine end of the abridgment, give notice at the 
0 y whe 
Pate nt-Opfice of opposition to the grant of a Patent. 
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STEAM ENGINES AND BOILERS. 


4154. February 28th, 1905. — IMPROVEMENTS IN AND RELATING 

ro Steam Borers, Hemrich ‘Kochheim and Ernst Kochhewm, 
18, Bahnhofstrasse, near Langendreev, Germany, and Gustav 
Reuter, 11, Annenstrasse, Dortmund, Germany. : 

This invention relates to the arrangement of steam boilers, and 
its object is to obtain a good and effective circulation of the heat- 
ing gases. There are two figurés. Fig. 1 is a sectional elevation. 
The upper boiler a is, by means of the water chamber b and the 
tube c, connected to the water tubes d and the lower boiler é. The 
water chamber b is disposed at the front of the steam boiler, while 
the usual second water chamber is entirely dispensed with in order 
to facilitate the removal of the water tubes when damaged. The 
lower boiler e is provided with passages f, through which the heat- 
ing gases are directed. The furnace chamber, above which the 
water tubes d are arranged, is separated by a transverse partition 
m extending right across the boiler from the lower boiler compart- 
ment, but has admission to the same through the passage way g 
left in the partition m. The lower boiler compartment, together 
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with the furnace chamber, is separated from the upper boiler 
compartment by a wall h of refractory material, while both com- 
partments are divided intotwo parts by a vertical wall of refractory 
material intervening between the top of the lower boiler ¢ and the 
uppermost of water tubes d atone side and the base of the 
upper boiler « at the other side, so that the lower part of the lower 
compartment is not divided by it. Openings & and / effect the 
communication between the upper and lower compartments and 
the two parts of the upper compartment respectively. The heat- 
ing gases are thus compelled to flow from the furnace chamber on 
to the water tubes ¢, and from there through the passage way g 
around, and through the passages f of, the lower boiler ¢, thereby 
entering the opposite part of the corresponding part of the lower 
boiler compartment. They pass through the opening / into the 
corresponding part of the upper boiler compartment, of which 
they enter the opposite part through the opening /, this part being 
at its opposite end to the opening / in direct communication with 
the tlue.—February 28th, 1906. 
11,037. May 26th, 1905.—IMPROVEMENTS IN STEAM BOILERS, James 
W. Tallman, Beamsville, Lincoln, Ontario, Canada, 

This invention relates to improvements in steam boilers provided 

with a device whereby the steam is always taken from the highest 
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point of the boile*, and is applicable more especially to boilers 
which may be used under rough sea and land conditions. In this 
invention a pendulum is pivoted at a point above the steam pipes 
a casiug connected to both of the pipes, the links for actuating 
the valves in the ere being connected to the lower part of the 
pendulum, preferably to the weight itself, and the pendulum pro- 
v.ded with suitable guides to prevent any lateral swing. There 
oh : — figures. Fig. 1 is @ sectional elevation of a steam’ valve- 
: 1am ber with automatic co-acting valves and gravitation pedulum 
onnected to the valves and steam pipe connection with the valves 
and the upper end parts of a boiler, shown broken.’ The upper 


the steam valve chamber, which has a base part 2, which sits on the 
upper and central part of the boiler, and a shank 3 which extends 
into and is secured to the boiler. The chamber B has diametri- 
cally opposite horizontal steam inlets 4, opposite to which are the 
two circular valves 5 in horizontal line with each other and in 
normal position, both valves being partially open, 6 is a tubular 
column secured to the upper and central part of the chamber B. 
The upper part of the; column has a cap 7, and a steam outlet 8. 
The outlet 8 may be on p desired side of the column, as indicated 
by broken lines, for steam pipe connection to a steam engine. The 
pendulum 9 is pivotally connected to a stationary centre pin 10 
through the upper part pf the column 6, and is adapted to swing 
on this pin by the action of the boiler—/.¢., when the boiler is 
subjected to uneven sda or unlevel land. 12 are steam pipes 
which connect the openings 4 of the chamber B. The pipes 12 
may be brought immediately downward from the openings 4 into 
the boiler. The valves 5 are circular, as are the valve seatings 13. 
The valves oscillate on their stationary pivot bearings 14, which 
extend diametrically through the valyes and.through the seatings 
13, Each valve 5 has a rear and upper socket casing 15, having a 
centre pin 16, to which are loosely connected the ends of the con- 
necting rods 17, pivotally connected to the central pin 18 through 
the lower and heavy end of the pendulum 9, which has a suitable 
slot 19 to allow the rod 17 to operate therein. The lower part of 
the pendulum has a rotary guide roller 20 on a stationary stud 21. 
— February 28th, 1906. 


16,592. August 15th, 1905.—IMPROVEMENTS IN STEAM ENGINES, AIR 
COMPRESSORS, AND THE LIKE, [2eginald Haddan.—A communi- 
cation from abroad from Frank S. Hyde, Riverside, California, 
U.S.A 


This invention relates to means for securing greater effective- 
ness in the operation of steam engines, air compressors, and the 
like. One object of the invention is greater economy of power ; 
another is to secure a definite mean effective pressure in the work- 
ing cylinder of the engines to make it possible to employ an 
earlier cut-off. One of the main objects is to-provide means pre- 
venting loss from condensation in steam engines. There are five 
figures. Fig. 1 is a vertical Jongitudinal section taken through a 
cylinder of the Corliss type. The invention comprises in com- 
bination with a cylinder or other chamber for confining au expan- 
sive fluid improved means within the cylinder or chamber, through 
which a heating or cooling agent may be passed to influence the 
temperature of the expansive fluid within the cylinder or chamber. 
1 is a cylinder of the Corliss type, provided with the usual steam 
inlets and outlet valves ; 2 isa piston with the usual piston-rod 3. 
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Each end of the cylinder is provided with shoulders 4, against 
which lie detachable heads 5. Each head 5 is provided with per- 
forations preferably tapered, which receive correspondingly tapered 
ends of tubes 6. The heads may be held in place by caps 7, 
which may be bolted to the ends of the cylinder, as shown, suit- 
able gaskets 8 being interposed between the caps 7 and the heads 5. 
The piston-rod 3 passes through the centre of one of the heads 5, 
and a packing 9 is provided in that head around the piston-rod 3. 
The head end of the cylinder is provided with a chamber 10 
formed between a head 5 and cap 7, while the crank end of the 
cylinder is provided with a chamber 11 formed between a head 5 
and a cap 7, a screen 12 within the chamber 10 being attached to 
the cap 7. The piston 2 is perforated to receive the tubes 6, and 
suitable packing rings 13 encircle the tubes 6, each packing ring 13 
being nested in a recess, each recess being sufficiently large to 
permit of a slight amount of lateral movement of the packing 
ring. The perforations through the piston which receive the 
tubes 6 are somewhat larger than the tubes, providing sufficient 
clearance for any deviation in the alignment of tubes. There may 
be two series of packing rings 13 one series being on each side of 
the piston, and the packing rings 13 may be held in place by 
plates 15, which are secured to the piston by means of screws.— 
February 28th, 1906. 


TURBINES. 


8547. April 20th, 1905.—IMPROVEMENTS IN PACKING DEVICES 
FOR THE SHAFTS OF STEAM TURBINES AND OTHER ROTARY 
Motors, The Hon. Charles A. Parsons, C.B., Heaton Works, 
Newcastle-on-Tyne, and Hewitson Hall, and John Turnbull, 
both of Turbinia Works, Wallsend-on-Tyne. 

This invention relates to improvements in packing devices for 
the shafts of rotary motors, and is especially applicable to steam 
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turbines. Hitherto it has been usual to construct the packing 
glands of steam turbines in such a manner that they cannot be 
examined or adjusted without removing the cover of the turbine. 
The object of this invention is to provide an improved packing 
gland, in which the gland can be examined, removed, or adjusted 
without removing the cover or casing of the turbine or other 
motor, and also to effect the independent longitudinal adjustment 
of the gland packings, whereby, when the turbine has been warmed 





part of a steam boiler of the marine class is indicated by A. is 


up, the packing collars or rings may be set to a fine degree of clear- 


ance for the prevention of leakage. There are five figures. Fig. 1 
illustrates a form of removable packing for rotating shafts in which 
the packing collars or rings are arranged cylindrieally. The cover 
b of the turbine cylinder—or in some cases, where no separate 
cover is used, the turbine cylinder itself-—is provided with a semi- 
cylindrical portion d, which forms the lower half of the packing- 
box. The upper half of the packing-box is formed by the semi- 
circular cover f, fixed to the turbine cover / by the flanges c, and 
the usual lantern spaces gy are provided in the packing-box so 
formed. The packing collars are carried on a split bushing ¢, only 
the lower half of which is shown. The packing employed may be 
either of the radial clearance type, or the piston ring type, or a com- 
bination of these two types. The lantern spaces are connected to 
the turbine casing at suitable points in the expansion of the steam, 
for the purpose of reducing leakage through the packing rings, 
By removing the cover fof the gland-box, the top bushing may 
be slid round the shaft till it too may be readily removed. In 
this way the repairing of the gland or packing is much facilitated, 
and does not render it necessary to remove the whole top of the 
turbine cylinder or cover. The side of the turbine casing marked 
a represents the interior.~Muarch 7th, 1906. 


LOCOMOTIVES. 


13,068. June 24th, 1905.—IMPROVEMENTS IN OR APPLICABLE TO 
Locomotives, SEMI-PORTABLE ENGINES AND THE LIKE, George 
G. M. Hardingham.—A communication from abroad from 
Frederick H. Trevithick, Maison Suares, Cairo. 

This invention relates to locomotives, semi-portables, and other 
engines and boilers of the combined type, and consists in improved 
means for heating the feed-water with the aid of furnace gases. 
There are two figures. Fig. 1 is a longitudinal section. In the 
smoke-box A are two cylindrical shells B B!, arranged in such a 
manner as to form an annular chamber }. In this chamber is 
placed longitudinally a series of tubes /} supported in tube-plates 
42 b2, which serve to close the ends of the annular chamber). The 
inner shell B! forms a central smoke-box space J?, which is pre- 
ferably closed at its forward end by means of a perforated plate, 
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or with wire netting C to serve asa spark arrester. The outer 
shell B extends to the front plate a of the smoke-box, and this 
extended portion may be perforated to permit some of the waste 
furnace gases to pass to the exterior of the outer shell on their 
way to the smoke stack D, the latter being by preference placed 
towards the rear of the smoke-box. For the purpose of removing 
ashes that may accumulate in and about the heater, the latter is 
furnished with a door /4 and a shoot 4. Cocks /6 U6 may be pro- 
vided for washing out the chamber b. The feed-water is admitted 
to the chamber } by way of the inlet, and passes out therefrom 
through the outlet, whence it is led to the boiler E by way of the 
pipe 1°. The feed-water, after being preliminarily heated, circu- 
lates through the annular chamber and about the boiler fire-tubes ; 
while the furnace gases pass first through the central space, and, 
secondly, through the tubes and about the exterior of the outer 
shell.— February 28th, 1906. 


KAILWAYS AND TRAMWAYS. 


3487. February 18th, 1905.—IMPROVEMENTS IN THE METHOD AND 
MEANS EMPLOYED FOR ATTACHING ANCHOR PLATES, JOINT 
PLATES, OR SOLE PLATES TO THE RAILS OF TRAMWAYS AND 
OTHER RaiLways, William Howard-Smith, 20, Victoria-street, 
Westminster, London, S.W. . 

This invention relates to the permanent. way of tramways and 
other railways, and especially to improved means for attaching 
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anchors, chairs, or sole plates to the rails, and consists in the 
employment of a device termed a gripping clip or clips in conjune- 
tion with slots, one object thereof being to dispense with bolts, 
nuts, washers, or rivets. There are twelve figures. Fig. 1 is a 
plan showing the flange C. Fig. 3 is a cross section showing 
anchor chairs attached toa rail. R is a tramway rail. C is an 
anchor chair. A is the gripping clip and § the slot, the exact 
shape of each of which may be modified to conform to or agree 
with the particular type of anchor chair or the particular section 
or form of rail mes. palin For forming the body of the anchor 
chair it is proposed to utilise a piece of rail, rolled joist, channel, 
or other suitable section of steel or similar material. For attach- 





ing such anchor chairs to the rails a gripping clip is employed 
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similar in general form to the clips or clasps hitherto employed, 
and in combination therewith slots are made of a taper, V or other 
suitable shape, cut or otherwise formed in the anchor chair or in 
the rail, and into or throngh these slots one or more of the jaws 
of the gripping clip will be made to enter. The several parts of 
the rail, the anchor chair, and the gripping clip being assembled 
together, the anchor chair is placed under the rail. The jaw, or 
jaws, of the gripping clip is then slid or pressed into or through 
the slot, and upon the clip being made to assume its required 
position as shown, the anchor chair will be drawn closely to the 
rail and firmly attached thereto. Wedges of usual form may be 


used to further tighten the hold of the gripping clip.—Febrvary 


28th, 1906, 


MISCELLAN <OUS. 


17,174. August 24th, 1905. 
TURE OF ARMOUR PLATES, 
House, Sheffield. 

Armour plates as at present made ot steel by rolling with plain, 
flat surface, and subsequent hardening of the face by cementation 
and after treatment, can be readily perforated with capped pro- 
jectiles, and are costly to produce. The inventor has discovered 
that armour plate offering such great resistance to penetration as 
largely to neutralise the protective action of the cap on a projectile 
of the type commonly used for perforating ordinary K.C. armour 
can be economically produced by casting suitable metal in a mould 
so formed as to dh css a plate with a face having ridges and 
channels—referred to as corrugations—and after appropriate treat- 
ment, finally hardening such face. A mould is prepared from a 
pattern of appropriate dimensions having a face formed with 
corrugations of the desired configuration. There are two drawings. 
Fig. 1 shows one form. The mould can be made of fire-resisting 
sand dried in the usual manner. Upon one of its edges—the plate 


IMPROVEMENTS IN THE MANUFAC- 
Robert A. Hadfield, Parkhesd 
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being cast vertically—the head or feeding portion is placed. The 
metal used is steel. After pouring, and while the casting is hot, 
it is removed to a furnace to cool down slowly to prevent its being 
internally strained, after which the sand is removed and the cast- 
ing carefully cleaned. It is next put into a furnace, and upon its 
corrugated surface charcoal is placed to a thickness of several 
inches. The furnace is raised to a high temperature, say, between 
900 deg. Cent. and 1100 deg. Cent., and the plate allowed to 
remain for several days. It is then allowed to gradually cool down. 
The head or riser is removed by being slotted off. The plate is 
then heated to from 700 deg. Cent. to 800 deg. Cent., and cooled 
slowly in the furnace, then heated again to between 700 deg. Cent. 
and 800 deg. Cent., and cooled to between 640 deg. Cent. and 
670 deg. Cent., and quenched. It is then again heated to 620 deg. 
Cent., or thereabout, and quenched. Then it is ‘‘ taper-heated ;” 
i.¢., heated so that the face assumes a temperature of from 700 deg. 
Cent. to 750 deg. Cent., tapering to about 4006 deg. Cent. or 500 
deg. Cent. at the back, whereupon the plate is dipped or sprayed 
with oil or water, according to the hardness required, so that the 
corrugated face, being hotter than the back, will become hard, while 
the back remains soft and tough.— February 28th, 1906. 


24,225. November 23rd, 1905.—IMPROVEMENTS IN AND RELATING 
TO MAN@UVRING APPARATUS FOR VE , Alexander J 
Dudgeon.—A communication Srom the Société Anonyme John 
Cockerill, af Seraing, Belgium. ; 

This invention relates to manceuvring apparatus for vessels, and 
has for its object to provide a simple and efficient means for con- 
trolling the admission of motive fluid to the engines, whereby one 
or more engines are operated or cut out so as to actuate one or 
more propellers to manceuvre the vessel. This apparatus is 
applicable for controlling the admission of steam to turbines for 
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actuating the propellers of vessels, and particularly where three or 
more propellers are employed, some only of which are employed in 
mancenvring the vessel. There are four figures. Fig. 1 is a sec- 
tional front elevation of the controlling apparatus for steam tur- 
bines ; a isa main steam pipe from the boilers, } is a regulator 
valve adapted to be operated by a governor in the usual manner, 
ec and d are stop valves of any suitable type, and ¢ and f are the 
stems thereof respectively. For forward running, the valve d is 
closed and the valvec opened. The steam then passes from the 
main pipe a through the valvec, through astrainer to the pipe, and 
to the central or high-pressure turbine, and thence to the lateral 
or low-pressure turbines. For manceuvring, the valve ¢ is closed 
and the valve d opened, admitting steam to the pipes vv, and 
thence to the lateral or low-pressure turbines. The lateral or low- 
pressure turbines are controlled by piston valves w w, which can be 
reciprocated to open the ports z to admit steam to the pipes y ¥ 
for forward running, or to open the ports 2 to admit steam to the 
pipes 3 3 for backward running. The valves * w can be worked by 
a lever, put in motion by a starting engine. Supplementary valves 


4 4 may be fitted for isolating either of the lateral or low-pressure 
turbines, —Frbruary 28th, 1906, 








material provided with handles can be put into a box, or “‘housing,” 
to use the inventor’s words, and the water to be filtered is 

through these in series as shown. 
foul, they can easily be withdrawn and replaced by clean filters. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 





812,975. Gas Burner, S. Bernheim, New York, N.Y .—Filed May 
16th, 1905. 

A sliding, ported valve is actuated by a press button on the end 

of a tube. When this is pushed up the valve cuts off the pilot, 





and the main light is ignited. When the button is pulled down 

the process is reversed, the main flame being extinguished and the 

pilot ignited. There are three claims. 

813,120.—Stay Bott, J. B. Tate, Altoona, Pa., assigqnor to Flan- 
nevry Bolt Company, Pittsburg, Pa.—Filed January 31st, 1905. 


| 813,588. 


- ee 
813,555, Sprinc-pisc VALVE, J. 7. Hayden, Chicago Il. ass 
to Crane Company, Chicago, Ill., a Corporation of 1/1; 
Filed April heh, 1905. F 
The patent is for the combination of a valve seat comprising a 
cireuinferential groove and a valye comprising a concave (ise the 
stem of the valve being attached to the higher part or centre of 


’gnor 
hO0B.— 





the disc, and adapted to spread the dise at its edges by downward 
pressure on the dise, so that it engages two surfaces of the groove, 
There are four claims. 

ADJUSTABLE Pipe Bracket, J. E, Rollins, Chicago, 11, 
assignor to Crane Company, Chicago, Ill., a Corporation of 
Iilinois.—Filed February 28th, 1905. 


This invention will be understood at once from the drawing, It 
































The drawing explains itself. There is only one claim. 
813,209.—Stream HypDRAULIc INTENSIFIER, 7. E. Holmes, Sheffield, 
England, assignor of one-half to Davy Brothers, Limited, Sheffield, 
England.—Filed March 8th, 1905. ; 
This invention has for its object the regulation of the pressure 
brought to bear in the press by setting a hand lever in a given 
position in such a way that the movement of the steam aggeed 
































| 
| 
automatically cuts off the steam at a pre-arranged point. This is 
effected by a “‘ floating” lever pivoted to the stem of the main 
steam valve, a secondary lever, and single and double-acting 
cylinders. There are four claims covering details. 

813,517. Water Fitter, D. M. Pfautz, Germantown, Pa.—Filed 

May 12th, 1905. 
According to this invention, three or mo 


cartridges filtering 








When the filters have become 





There are eight very long claims. 
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is intended to provide adjustable bearings for steam and other 
iping, the vertical clamping bolts being fitted with springs. 
here are six claims. 
813,600. Gas-propucer, FE, N. Tramp, Syracuse, N.Y.—Filed 
' November 21st, 1904. 
The coal is delivered on to a slowly revolving dise at the bottom 
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of the hopper, which disc spreads the coal evenly and continuously. 
There are seven claims. 
$13,806. Nozzty FoR TuRBINE ENGINES, H/. Lent:, 
Germany.—Original application filed April Ath, 1905. 
and this application filed October 17th, 1905. 5 
There are two claims. The second runs thus:—In a turbine 
engine, a turbine running wheel provided with paddles, and a 
nozzle for delivering pressure medium thereto, said nozzle consist- 
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| ing of successive narrowing and broadening parts, the said 


broadening part having top and side walls running forward from 
the point of connection of the narrowing and broadening parts, the 
bottom wall being entirely cut away forwardly from said point of 
connection, the opening thus formed being closed by the paddles 
of the running wheel, 
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GEOLOGY IN RELATION TO ENGINEERING. 
By STaney C. BaILEy, Assoc. M. Inst. C.E, 
No. : TH.” 


Tunnels and Roads.—When driving the headings for 
loose strata there # considerable danger from 
of the ground above the tunnel, especially at the 
here it is not an unusual occurrence for a large 
d piece of ground to give way and slide down, 
blocking up the entrance, as shown in Fig. 24 at A BC. 
The only way to guard against this taking place during con- 
struction is to extend the timbering as a protective cover- 
ing for some distance outside the entrance to the tunnel. 

‘The construction of roadways across peat moss from 
16ft. to 20ft. deep in Northern Germany is accomplished 
by cutting stepped side and cross ditches so as to drain 
the soil; the side ditches, 5ft. deep, in connection with 
a B3ft. road being excavated parallel to it, and at a 
distance of from 36ft. to 46ft. from th» centre of the 
road. The cross trenches are about 60ft. apart— 
the distance apart being usually equal to three times 
the depth of the bog—and are cut for a certain 
distance on either side of the main drains. The work of | 
draining is done slowly, and it requires from four to five | 
years to accomplish the thorough drying of the peat, | 
which consists of 90 per cent. of water and 10 per cent. of | 
vegetable matter. In Scotland and America roads are | 
carried over peat bogs in a similar manner, the longitu- | 
dinal drains being cut 100ft. from the centre of the road, | 
and the cross drains are 50ft. long and 50ft. apart, but | 


| 


| 


tunnels in 
settlement 
entrances, 
wedge-shape 








only cut on the road side of the main drain. The road | 
metalling is laid on fascines and brushwood, as is done 
in the case of railway embsnkments that cross similar 
soil, a notable example of which is the bank across Chat 
Moss, in South Lancashire. 

Mines.—When mining for ore, in cases where the shaft is 
sunk down through the hanging wall side of the lode, and 
the ore is excavated as illustrated by Fig. 25, a considerable 
amount of heavy timbering is required to keep the over- 
hang from settling, which it is very liable to do, especially 
when mining in saddle reefs, as the wark of excavation 
proceeds. When the overhang consists of strata much 
fissured or dislocated, it is better to sink the shaft on the 





foot-wall side through the lode, although it is not so con- 
venient for mining purposes. The “ deads,” or excavated 
rock which is not rich enough in ore to pay for extraction, | 


when stowed away in the stopes or excavated spaces, | 
will compress to the extent of from 30 to 40 per cent. by | 
the pressure caused by the settlement of the ground. 

In coal mining, during the clearing of a seam of coal | 
on the long wall or pillar-and-stall systems, pillars of coal | 
are left at intervals, in addition to the timber props, to | 





support the strata above, and, as the seam becomes 
worked out, these pillars are removed, and the goaves or 
worked-out spaces are filled up with “gob” or dry rubble 
walling, with sand and rubble filled in behind. 

The weight of the formation being thus concentrated 
on the coal pillars—which often rest on a bed of clay 
or “ warrant earth ” as it is called—causes them to settle 
or creep, squeezing up the ground between them, and as | 
the top is also liable to settle to a certain extent, a fall | 
may cecur, blocking up the headings and air passages, as | 
represented in Fig. 26. : 

Mr. C. Menzel considers that when coal seams of | 
thickness M in metres are worked out at depths of several | 
hundred metres from the surface, the probable depres- | 
sion at the surface will be equal to} M. For shallow 





workings a larger fraction must be adopted. For depths 
(D) between 350m. and 400m. the surface settlement | 


D + 350 
350 x M’ 
D + 400 
400 x M’ 


will be equal to 


and for greater depths = D and M being in| 


metres, 


| 
i 


* No. Il. appeared March 30th. 


It has been found that “ blowers ” or jets of fire-damp, 
which is practically light carburetted hydrogen or marsh 
gas, may attain pressures of from 2001b. to 430Ib. per 
square inch. It forms an explosive mixture when combined 
with air in the proportion of from 4 to 6 parts of fire-damp, 
to 100 parts of air by volume, producing after the explosion 
carbonic acid gas, commonly known among miners as 
choke damp or after damp. 

The gas filled interstices in bituminous coal weighing, 
when dry, 82 lb. per cubic foot, amount to 2 per cent., and 
for coal weighing 77 lb. per cubic foot, to 5} per cent. 

Earth temperature——In connection with earth tem- 
peratures, an old rule is to allow an increase of temperature 
of 1 deg. Fah. for every 58ft. of descent, but this is not 
often borne outin practice. The temperature at the surface 
of the ground follows pretty closely that of the air; but at 
a certain depth, which is about 20ft. in temperate zones 
and 2ft. in torrid zones, the earth temperature remains 
practically uniform at all seasons of the year. The follow- 
ing formula for calculating approximately the increase 
of earth temperature is deduced from the results of 
experiments made at borings sunk in Prussia, under 


rial. But even in the latter case a small portion of the 
water would be lost by percolation through the impervi- 
ous stratum, for although, practically speaking, clay and 
similar formations may be said to be impervious to water, 
as a matter of fact few geological materials are impervi- 
ous, especially when the water is under considerable head 
or pressure. 

Granite formations, which, to all outward appearance, 
are composed of a homogeneous mass of rock, are 
invariably so fissured that they in reality consist of 
immense masses separated by crevices running in various 
directions, and filled with decomposed granite, feldspar. 
and China clay. These fissures are so numerous in some 
granite districts that the surface water is enabled to 
percolate into them to a considerable depth, and a very 
good supply of water may thus be obtained by sinking a 
boring on a suitable site. 

For instance, in gneiss, granite, and diorite rocks on the 
coast of Sweden, borings 2in. in diameter, and 98ft. to 
115ft. deep, have been made for water, a continuous supply 
of which rose from the fissures in the rock to within from 
6ft. to 9ft. of the surface. In sinking the borings the 
surface fissures were avoided. 





the supervision of Herr Kébrich for the Prussian 
Government :— 
D — 20 
T=50°5 + — ~ , 

65°5 
Where T = temperature of ground in degrees Fahrenheit. 

D = total depth of boring in feet. 

In a boring at Schladebach, 5734ft. deep, the tempera- 
ture at a depth of 20ft. was 50°45 deg. Fah., and at the 
bottom it was 133-88 deg. Fah., the increase being at the 


gam Col. 





Fig. 26 


rate of ldeg. Fah. for 68°48{t. At Sennewitz a boring 
4766ft. deep through porphyry rock and the lower red 
sandstone showed an increase of temperature of 1 deg. 
Fah. per 66°8ft. Brine springs were encountered in the 
formation containing from 10°5 to 13:10 per cent. of 
salt. At Lieth, in a borehole 4388ft. deep, the tempera- 


Water is obtained from the sandy dunes along the 
coast of the North Sea at the Hague by laying covered 
porous drains to the pump wells; the suction pipes are 
laid in a column of sea shells to prevent the holes being 
blocked by the sand. From 30 to 50 per cent. of the 
rainfall can be collected in this way. Where the ground 
has been cultivated and manured, it is found that the 
oxidation or nitrification of the water percolating through 
the sand destroys very rapidly any organic matter con- 
tained in it. 

During the boring of an artesian well at Schneidemiih! 
to a depth of about 238ft., through 30ft. of gravel, and 
then through layers of clay and clayey sand of various 
thicknesses, the water rose with such force that large 
stones were ejected, and in about seven weeks it was 
estimated that about 7590 cubic yards of material had 
been thrown up, causing serious subsidence of the sur- 
rounding ground and the wrecking of numerous houses. 

Abyssinian tube wells sunk in sand can generally be 
relied upon to give a fair supply of water, as sand will 
readily yield any water contained in it, which may 
amount to as muchas three gallons per cubic foot. Sandy 
clay containing 90 per cent. of sand is also water bearing. 
One of the deepest borings made for water in the United 
States is at Northampton, Massachusetts; it is 3700ft. 
deep, and 8in. in diameter. At 150ft. from the surface a 
sedimentary sandstone was struck, which continued for 
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ture increased 1 deg. Fah. per 64ft. ; at Sudenberg 1 deg. 


Fah. per 59°4ft.; and at Sperenberg, where the depth of | 
the borehole is 4065ft., the increase was 1 deg. Fah. per | 
In the case of a boring 6573ft. deep sunk at | 
Paruschurtz in Upper Silesia through the coal measures | 
for a portion of its depth, when the surface temperature | 
was 53°6deg. Fah. that at the bottom was 156-2 deg. | 
Fah., an increase of 1 deg. Fah. for every 64ft. in depth. | 


58° Tit. 


When this depth was first reached the surface tempera- 


ture of the air was 32 deg. Fah., and at the shaft bottom it | 
| was 60 deg. Fah.; the face of the coal, which gave off a 


large amount of gas, was very hot, and the rock tempera- 
ture was from 113 deg. to 118 deg. Fah. The increase in 
the air temperature was, therefore, approximately 1 deg. 
Fah. for every 135ft. in depth, and for the rock 1 deg. 
Fah. per 44ft. At the Monkwearmouth coal shaft, near 


Sunderland, which reaches a depth of 1800ft., when the | 


surface temperature was about 40 deg. Fah. the tempera- 
ture at the bottom was 81 deg. Fah., which is at the rate 
of 1 deg. Fah. per 44ft. of descent. 
the Adalbert mine, 3280ft. deep, on the shores of the 
Adriatic, was found to be 76 deg. Fah. at the bottom. 

In the centre of the St. Gothard Tunnel the tempera- 





ture averaged 86°7 deg. Fah., the greatest being | 
87°4 deg. Fah., this was at a depth of 5733ft. below the | 
top of the mountain. The rock was chiefly granite, schist 
and gneiss, and in some parts where fissures were cut 
through, and especially where the dip of the formation 
was almost vertical, water came through in considerable 
quantities. In a deep boring sunk for water at Teplitz | 
through porphyry rock at a depth of 52ft., the temperature | 
of the water was 109 deg. Fah., the maximum tempera- | 
ture of 118°5 deg. Fah. being reached at 182ft. The | 
total depth of the boring was 1268ft., and the water, 
which had an average temperature of 111°5 deg. Fah., | 
rose to within 38ft. of the surface. 
Water-bearing strata—When an artesian well is sunk | 
close to the outcrop of a disruptive mass of granite, as | 
in Fig. 27, although a considerable quantity of water | 
may be obtained from the boring, there is no doubt that | 
a large amount must be lost by finding its way into fis- | 
sures in the granite, and also up and down the slope formed | 
by the junction of the stratified formation with the mass 
of igneous rock, and springs will be formed along the strike | 
line “A” at the outcrop. This, therefore, does not present 
such a good example of an artesian well as that in which 
the borings are driven through strata forming a synclinal | 
fold made up of pervious and impervious layers of mate- | 


The temperature of | 





| the remainder of the depth, no water being encountered. 
| At St. Louis there is a well 3180ft. deep which yields 
| abundance of water. An artesian well over 2220ft. deep, 
| at Galveston, Texas, sunk through sand and occasional 
| layers of clay and sandstone, gives a good supply of water. 
| The tubes are 22in. in diameter at the top, and 6in. at the 
| bottom. 
In Cape Colony water is obtained from boreholes sunk 
| from 50ft. to 500ft. deep into the sandstone and shale 
beds of the Great Karroo; the water comes chiefly from 
| the sandstone, and in many cases rises to the surface. 
| Artesian wells have been sunk in Western Queensland 
through alternate layers of shale and sandstone down to 
depths of 2650ft.; the water, which is obtained from the 
sandstone, is brackish above the sea level, but pure 
below. The sea level is 495ft. below the surface of the 
ground, and at a dcpth of 2400ft. the well water has a 
temperature of from 100 deg. to 165deg. Fah. The water 
rises at a pressure of from 75 lb. to 100 lb. per 
square inch, and flows with a velocity corresponding 
to the hydraulic pressure at the surface of the ground. 
At Schénborn, near Kissingen, one of the saline springs 
is 1618ft. deep, and is so highly charged with carbonic 
acid gas that the water is at times driven 30ft. above the 
surface. The water contains 10 per cent. of salt. 

The maximum quantity of water that various geological 
materials will absorb when fully saturated is shown in 
the following table :— 





Gallons per cubic foot. 


Sandstones ... ... 0-69 to 1-37 
Keuper sandstone . 0-81 
Bunter sandstone . 0-77 
fagnesian limestones . 1-13 to 1-92 
no al Oe oe 1-11 to 1-94 
Bath oolite ... 1-94 to 2-1 
Portland stone ... ... 1-13 to 1-28 
Compact limestones ... 0-12, 0-33 to 0-54 
Granular limestones ... 0-92, 1-27 to 1-84 
Hard granite 0-044 to 0-088 
Inferior granite ... 0-163 to 0-326 
ee eee 0-016 to 0-05 
Bituminous coal ... 0-14 to 0-41 
Chalk 2-0 to 2-5 
Lk) ee a tg ae ry 
Coarse sand (interstices 33-8 percent.)= 2-10 
Fine sand (interstices 41-8 per cent.) = 2-60 
Fine river sand (interstices 33-0 pe 
eis vec, Gad A ak dah lie A a 
Sea sand (interstices 38 per cent.) = 2-36 
Gravel, without sand (interstices 33-6 
POON NES alc ace. ees. ee ee 
Broken limestone, 3in. size (interstices 
CS eee ee ee ee 
Broken sandstone, 4in. to 8in, size 
(interstices 50 percent.) ... ... = 3-11 
Flints, lin. size (interstices 49 to 53 : 
| et i er 
Fiints, fin. to 2in. (interstices 43 to 48 
per cent.)... dit. ae ketlae Se ee 
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Gallons per cubic foot. 
Geanite, jin. (interstices 44 to 48 per 
cent.) Pe PO OR TENS ES Se 
Granite, dust to lin. size (interstices 
30 to 35 per cent.)... ... 2. .. = 
Pebbles, Jin. size (interstices 42 to 45 
per cent.) .. 
Pebbles, tine to 
Me ERTIES) ass. mora eee ons 
Gravel and sand up to lin. 
(interstices 32 to 37 per cent.) 
Gravel and sand dust to lin. 
(interstices 20 to 30 per cent.) 1-24 to 1-86 
The quantity of water given in the table as being 


2-73 to 2-98 


= 1-86 to 2-17 


2-61 to 2-79 


lin. (interstices 37 to 


= 55 


size 


2-30 to 2- 


1-99 to 2-30 
size 


absorbed by broken stone, gravel, and sand is based on | 


the percentage of interstices, and does not include the 
water which might be absorbed by the materials them- 
selves; in the cases of gravel and sand this would be 
practically nil. 

When borings are made for water into the chalk, as 


shown in Fig. 28, or any other formation near the sea- | 


shore, there is a great probability of underground streams 
of salt water being tapped, especially if the formation is 
much fissured and dislocated; but should the upland fresh 
water come down through the formation under a good 


head, it may be sufficient to drive the sea water out. | 
This probably accounts for some wells near the sea shore 


yielding a pure supply, while in others the water is 
brackish, although the borings have been driven through 
the same formation. The subterranean streams are 
sometimes so scattered that in a single boring the water 
may be brackish for a portion of the depth, and quite | 
pure at a deeper level. This is very often the case in | 
borings sunk near the sea. 

The amount of water that can be obtained from the 
chalk formation by means of borings varies considerably 
in different districts, and even in the same district there 
is often considerable variation. In many cases there has 
been no difficulty in obtaining a large quantity of good 
water, but in others none whatever has been obtained. 

Speaking generally, where there are plenty of chert 
and flint beds, dislocations and fissures, as in the upper 
chalk, there is usually a good supply of water; in fact, 
practically all the water from the chalk comes from the 
fissures and through flint beds. In some portions of the 
formation the flint beds are irregularly distributed, but 
in others they cccur fairly regularly at intervals of from 
2ft. to 3ft. apart, and from a few inches to 6in. thick. 
The soft upper chalk, when it happens to be without 
flints, but is fissured, will also yield a considerable supply. 
There is comparatively little water in the middle chalk, 
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owing to the small size and scarcity of the fissures, and 
the paucity of flints. 

A thin hard strata, known as the Melbourne rock, | 
forms the base of the middle chalk, and practically sepa- | 
rates the underground water streams. 

The lower white chalk, which is mixed with thin beds | 
of blue clay, and contains no flints, yields very little | 
water, except in the North of England, where it is reddish, 
and contains abundance of fiints. 

In some parts of Lincolnshire and Yorkshire the chalk 
is very hard, and contains little water, except in the | 
fissures. The Totternhoe stone, a sandy bed of marly 
character, which forms the base of the lower chalk, also 
acts as a dam to the flow of the water, to some extent. 
The hard chalk marl at the base of the formation con- 
tains little water. 

In driving borings down to the chalk through the 
Bagshot sands, and the Woolwich and Reading beds, 
great care should be exercised in keeping these sands out 
of the tube, otherwise it may become blocked, and little 
or no water will be obtained from the chalk. 

Wells which are sunk in the chalk through which a 
river flows will abstract some of the water from the | 
river. The cone of depression formed by pumping in | 
chalk or in sand and gravel is usually local, but in the | 
case of sandstones the draw of the pump may be extended | 
through faults and fissures for a distance of from three | 
to five miles. In the new red sandstone abundance of 
water can be obtained, as a rule, when fissures have been 
struck, but it is very liable to be brackish, owing to the | 
presence of gypsum and rock salt. | 

Water cannot always be obtained from the greensand 
formation, as is proved by the fact that several deep | 
borings have been made down to it, with negative results. 
Chalk water can always be detected by its hardness and 
density, it has a hardness equal to about 24°7 parts per 
100,000, of which 21-0 parts are temporary and 3°7 parts 
permanent. The hardness of the Thames chalk water is 
about 16 deg., whilst soft water has a hardness of only 
from 8 to 4 deg. or less. 

The density of chalk water is from 430 to 440 parts in 
a million greater than pure water, and softened chalk 
water has a density of from 100 to 120 parts in a million 
greater than pure water. The water of Christiania, | 
which is very good, has a density of 26 parts in a million 
greater than pure water. 

The author has found by experiment that the soft 
chalk of the North Downs weighs when quite dry 102 1b. 





| 500ft. of chalk. 


}and 706ft. respectively. 
| formation in the British Isles is about 850ft., and in 


per cubic foot, and, when fully saturated with water, 
127lb. per cubic foot, therefore containing 251b., or 
24 gallons of water in its capillaries. It was also found 
that the water will rise by capillary attraction in chalk 
at about the same rate that it will sink in by percolation 
under a head of jin. “The time requifed was found to 
be approximately in the following proportion, viz.:— 
For the first inch, 12 minutes; for the second inch, 
24 minutes ; for the third inch, 36 minutes; for the fourth 
inch, 48 minutes, &c. &c., and it required approximately 
15°6 hours to pass through a foot of chalk as represented 


| by the curve in Fig. 29. 


If this rate of percolation is maintained throughout the 
chalk formation, it would require nearly four years to 


pass through 100ft., and seventy years to filter through | 
Professor Ansted has found that water | 


will rise 16ft. in chalk by capillary attraction, and there 
is no doubt that a large quantity of water is evaporated 
from the chalk in hot weather, but as to whether the 
water would be released from the capillaries by pressure 
at great depths would appear to be uncertain; as a rule, 
not much water can be got from the chalk where the 
borings exceed in depth from 400ft. to 500ft. in that 
formation. 

Taking the weight of chalk at 1271b. per cubic foot 


when wet, and 102 lb. when dry, and the crushing weight | 


at 500 lb. per square inch, or 32°1 tons per square foot, 
the maximum load would be reached at depths of 567ft. 
The total depth of the chalk 


some places at this depth the last 10ft. has been found 
to be very pasty. 

The rate of filtration of water through sand is from 4in, 
to 11°8in. per hour, depending upon the head of water; 
but—as in the case of chalk—it is not uniform; the 
deeper the sand, the slower is the rate of filtration. 
Under a head of 4ft. of water,a layer of sand 3ft. to 5ft. 
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Borings for brine, gas, and petroleum have been made j 
China at Sze-Chuen, on the borders of Thibet in : 
voleani¢ district. Most of the brine is found at depths 
of from 3050ft. to 3280ft., and these wells are the mo: i. 
productive of petroleum gas. One borehole reaches a 
depth of 3600ft. The temperature of the brine and pete. 
leum is about 120 deg. Fah., the air temperature being 
100 deg. Fah. in the hottest weather. Some of the wells 
only yield brine, others petroleum, and others natural wan 
but often both brine‘and petroleum are obtained from the 
same well, 


FLOOD DAMAGES, N.W.R., INDIA. 

By G. H. List, late Engineer-in-Chief, N.W. Railway, India, 

RaiLway maintenance engineers in India are not 
troubled with snow blocks—except very rarely on the 
frontier line to Quetta—but they are much more troubled 
than their comrades at home by violent floods and rain 
storms that do much damage. Not a single rainy season 
passes—July, August and September—but more oy 
less damage is done, causing minor washouts and deten. 
tions to traffic. But often in the winter season, more 
especially in February, when the snow on the Himalayas 
begins to melt, heavy floods come down, which do severe 
local damage in Northern India. It is during the summer 
rains or south-west monsoon period, however, that wide. 
spread floods occur all over India. In the years 1899, 
1898, 1894, occurred a cycle of extraordinary rainfall all 
over Northern India, and during these years the 
engineers on the North-Western Railway had more 
than their fair share of destructive floods to deal with, 
In 1892 the first trouble began between Karachi and 
Kotri, early in July, when a rainfall of 1lin. in six days— 
the normal yearly average being Tin.—caused the 
destruction of a small bridge on the 13th, and blocked 

















{ Fig. 1i-PULKU NALA BRIDGE—TEMPORARY[E SUPPORT 


thick will pass from two to three gallons per square foot 
per hour. 

Gas, oil, and brine-bearing strata.—In connection 
with the formation and supply of natural gas at Sheffield, 
in Pennsylvania, and at Pittsburg, it has been found that 
the largest quantities have generally been obtained from 
the crest or summit of anticlinal strata, but good supplies 
have also been obtained from borings sunk into the 
synclinal folds, and even in horizontal strata. The gas 
is generally obtained at pressures of from 100 lb. to 
200 lb. per square inch, but the pressure has reached 


| 750 lb., and in West Virginia 1250 lb. per square inch. 


Its composition is about two-thirds marsh gas and one- 
third hydrogen; it is usually found associated with naphtha 
oil, the gas appearing first, then the oil, and lastly water, 
which is always very brackish; often all three come up 
together. The most productive borings in America are 
those which have been driven down to the Devonian 
sands and pebble conglomerates underlying impervious 
shales; the gas apparently finds its way through fissures 
from a lower stratum, and it appears to be forced up by 
hydrostatic pressure. The oil beds are found in similar 
strata below the coal measures, and the depths at which 
the gas and oil are found varies from 1000ft. to 2000ft. 
In the Caucasus the naphtha oil-bearing beds consist of 


sand, calcareous clays, marls, and compact sandstones; | 


the greatest depth of the boreholes, which range from 
12in. to 18in. in diameter, is 840ft. 


Considerable trouble is experienced on account of the | 


sea water finding its way down through fissures, and 
carrying up with the oil large quantities of sand, clay, 
and stones, which are ejected to considerable heights, the 


maximum pressure being about 800 lb. per square inch. | 


Professor Romanofsky considers that the best position 
for borings for oil should not be near the outcrop of the 
oil-bearing strata nor at anticlinal bends, but should strike 
the beds at not less than 400ft. below the outcrop; 
experience has shown this theory to be based on good 


| grounds. 


the line, communication being restored in three days bya 
temporary bridge, which, however, was again damaged 
and closed for two days on 26th July. On 6th August 
80 miles of the line on this district were badly damaged 
by heavy rain, with a bad landslip in the Laki Pass, 
which caused breaches aggregating 1880ft. in length, 
communication being restored in ten days. Again the 
line was breached in five places between 17th and 19th 
August, some of the gaps being 100 yards long. The 
floods began to subside on 24th August, and through 
communication was restored on 30th August. 

During August the line between Attock and Peshawar 
was badly breached over a length of 30 miles, the aggre- 
gate of gaps being 3773ft. The velocity of the flood 
across the line was estimated at 30 miles per hour, and 
it washed away a bridge of two spans of 10ft. girders 
and 400ft. of permanent way, the débris, completely 
distorted, being afterwards found a quarter of a mile 
away. 

The Sind-Sagar section, which gaye an alternative 
route between Lahore and Mooltan, was expected to 
escape, as it runs through a comparatively rainless tract. 
But it fared worse than all, bemg blocked from 5th August 
to 11th September, with breaches aggregating two miles 
in length, and had two bridges badly damaged. 

The most serious damage was done on the Lahore- 
| Jhelum section at Wazirabad, close to the bridge over 
‘the Chenab. Just outside the north entrance points of 
the station is a bridge of nine spans of 40ft. girders over 
| the Pulku Nala, a spill channel of the main river. Flood 
| spills from the Chenab are shut off by a long earthen 
| embankment, but the Chenab rising 2ft. above its highest 
recorded flood level swept over this bund, and cut the 
| line in three places, aggregating 450ft. The line was 
| patrolled by an assistant engineer on his trolly, and the 
| up mail was halted at the station pending his arriva’. 
| When he passed over the bridge about midnight the line 
was apparently safe, and the train was allowed to start, 
instructions being given to the driyer to proceed 
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Fig. 2-WASH-CUT ON BOLAN HIGH-LEVEL LINE 


cautiously. As the train was about to pass off the 
bridge the driver saw a wall of water approaching, and, 
before he could do anything his engine tilted over up 
stream dragging a brake van and third-class carriage 
with it. All got safely out of the flood except the fireman, 
who was drowned, having, apparently, been stunned in 
the act of falling. When dovlight broke the engine was 
found to be in a hole 200ft. long by 80ft. deep, with the 
van and carriage on the top of it. The accident happened 
on August 16th, and communication was restored on 
September 7th, partly by filling the gap with stone, and 
partly by a pile bridge of three spans of 30ft. 

Figs. 1,4, and 5, page 341, show graphically some of the 
details of this accident. Fig. 1 shows the rails and 
sleepers hanging in a festoon across the gap, and sup- 
ported on barges and sleeper stacks. By this means 
passengers, mails, and parcels were successfully tran- 
ported. The end of the brake van is shown against the 
bridge abutment. Fig. 5 shows the pile bridge, earthen 
dam, and rough timber piling round the hole, out of which 
the tender is being lifted. Fig. 4 shows the tender 
ready to be lifted. The engine was re-erected and put 
into service again, none the worse for its adventure. The 
cost of making good all the damage done to the line was 
£20,000 over the normal engineering maintenance esti- 
mate for the year. 

During the monsoon season of 1893 the damage, 
though not so widespread, was much more serious. It 
was chiefly confined to the Sind-Sagar section, and to the 
section between Rawalpindi and Peshawar. On the 
first-named the line crosses the Jhelum at its northern 
end, and the Chenab at its southern end. On the 20th 
July the Jhelum rose in high flood, and practically 
destroyed the line for a length of eight miles, communica- 
tion being restored over diversions on the 8th August. 
On the 28rd July this flood reached the southern end, 
when the Chenab rose and practically destroyed the line 
for twenty miles, communication being restored over 
diversions by 26th August. At the northern end the 
damage to bridges was most severe, five 40ft. spans, two 
20ft. spans, three 12ft. spans, one 6ft. span, and two 83ft. 
arches being completely destroyed, while at the southern 
end one 40ft. span and three 20ft. spans were badly 
damaged. 

On the Rawalpindi-Peshawar section the rivers came 
down in high flood on the 20th July, caused by abnormal 
rainfall in Kashmir, and did immense destruction and 
damage to line and bridges for many miles. The Haro 
ridge, eight spans of 60ft., on lofty screw pile piers, was 
completely destroyed, and no vestige of it was found, all 


being washed away and buried in gravel, while two other 


bridges of the same class were badly damaged. Com- 
munication was restored, except across the Haro River, 
y 27th July, and a temporary pile bridge was completed 
over the river by September 23rd, two months after the 
disaster. This ‘flood reached the Indus and damaged 





the line below Sukker rather badly on July 31st, com- 
munication being restored over a diversion on August 
13th. The cost of making good all this damage was 
over £50,000. 

In 1894, the culminating year of the cycle, the damage 
by floods was chiefly confined to the section of the line 
near Sukker. A very high and prolonged flood in the 
Indus breached the Sukker-Begari bund, which protects 
the country on the right bank for many miles above and 
below Sukker. This flood spread over the whole country 
like a sea, and travelling slowly, reached the line running 
from Ruk Junction, 15 miles south of Sukker towards 


Quetta, eleven days after the bund failed. Although 
all precautions possible had been taken to _pro- 
tect the line, the flood was irresistible, and 14 
miles of the line were soon destroyed. Traffic 


was carried on by boats for a period of nearly two 
months till the Indus fell and water drained off. Other 
shorter breaches occurred in various places on the main 


line to Karachi lower down, but were made good with | 


little delay; but all departments, traffic, locomotive, and 
engineering, had a rough time. The writer lived at Ruk 
Junction for six weeks on end in a railway carriage, and 
so serious was the position that he had written authority 
from the manager of the line to exercise his discretion to 
withdraw all stock to Sukker, close the main line, and order 
the old flotilla service between Sukker and Kotri to be 
re-started. 

Happily, by superhuman exertions on the part of 
the staff, the main line to Karachi was held. The 
cost of making good all this damage was considerably 
over £50,000, so that in three years a sum of £120,000 
was spent in making good flood damages. The strain on 
the staff at such times is very great. The season is the 
hottest in the year, with no breeze, and an atmosphere like 
the palm-house at Kew. A temperature of 100 deg. Fah. 
in a railway carriage at 10 p.m. is something home 
brethren know nothing of, and in the sun it is fearful, all 
ironwork being too hot to handle, and water in the carriage 
roof tanks being too hot to wash in. At the Pulku 
accident even the natives could not work till the 
drowned cattle lying in shallow water were covered 
with bags of carbolic powder, so awful was the stench. 
In 1892 four officers were bowled over by sunstroke and 
fever, and the writer himself was laid off for a month 
from the same cause. 

Two views are given of damage done by floods on the 
frontier line through the Bolan Pass to Quetta. Fig. 2 
is a washout below Dozau. The bridge is one of three 
40ft. spans, the river flowing from left to right. 
This was on the original line of what was known 
as the “Bolan High Level,” afterwards abandoned. 
The present line, Mushkaff-Bolan Railway, has a 
bridge of three spans of 100ft. each near this site. 
The great flood which caused the “washout” shown 
above brought down a boulder, which is estimated 
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Fig. 3-WASH-OUT OF A RETAINING WALL 


to weigh 80 tons, and it destroyed the wing wall 
of the bridge. It is not known how far this boulder 
travelled, but it was not within 100ft. of the bridge 
when that was built. Fig. 3 shows the washout 
of a retaining wall below Edgenugger Tunnel (Bolan 
High Level). The rails and a water pipe are seen hang- 
ing in the characteristic festoon at all such breaks. They 
are freely trollied over switchback fashion, at times with 
a fearful joy as to possible results; but familiarity in- 
variably breeds recklessness, if not contempt. The new 
permanent Mushkaff-Bolan Line is on the same align- 
ment, but 30ft. higher, and in the solid. 








THE LATEST GREAT NORTHERN ENGINES. 
By CHARLES Rovs-MARTEN, 
No. I1.* 

Tue 1.30 p.m. Leeds express from King’s Cross is re 
garded as the hardest-to-work train in the Great Northern 
service. It is booked to run the 76% miles from King’s 
Cross to Peterborough in 88 minutes, averaging 55°2 miles 
an hour, and the following 793 miles from Peterborough to 
Doncaster in 88 minutes, averaging 54°3 miles an hour, in 
each case from start to stop. On the occasion when No. 
292, which I described last week, took this train, the 
load behind the tender, as nearly as could be calculated, 
was 300 tons, including passengers, staff, luggage, and 
stores. It was rather unfortunate that the run was 
handicapped by three very bad re-laying slacks neai 
Finsbury Park, Cadwell, and Tempsford respectively, 
These were responsible for delays amounting to fully 
54 minutes in all. No. 292, driven by Steele, made 
a satisfactory start up the banks at 1 in 105 and 
1 in 110 respectively through the Maiden-lane and 
Copenhagen tunnels, passing Holloway, 1} mile, in 3 min, 
59 sec. from King’s Cross. Then came the Finsbury 
re-laying slack, which necessarily militated against a good 
run to the Potter’s Bar summit, for the 8}-mile bank at 1 
in 200 was started at barely 57 miles an hour. This rate 
had diminished to 50 abreast of Southgate, and the speed 
continued to drop steadily, though gradually, until it had 
fallen to exactly 45 miles an hour at Hadley Wood, this 
minimum being then sustained until the Potter’s Bar 
summit, 123 miles, was passed in 19min. 2sec. from 
London. At the foot of the decline past Hatfield a rate 
of just 75 miles an hour was touched, but up the two or 
three miles rising at 1 in 200 before Woolmer Green the 
rate dropped to 54°2 miles an hour. Hitchin, 32 miles, 
was passed in 37 min. 27 sec. from London; but then at 
Cadwell came the bad permanent-way slack, which lasted 
1Imin. 14sec., so that the advantage of that length of 
good “ galloping ground” which extends from Stevenage 
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Fig. 6—DECK VIEW 


to Arlesey was virtually lost. However, the speed had 
recovered to 72°6 when Biggleswade was passed, and 
this was maintained until a little south of Tempsford, 
when a third re-laying slack again brought us down almost 
to walking pace. The effect of these three delays was 
seen in the fact that whereas the train was booked at 
55°2 miles an hour from start to stop, a distance of only 
54} miles was covered in the first hour from the start, 
and Huntingdon, 59 miles, was not passed until 64 min. 
15sec. had elapsed. Up the three miles of 1 in 200 
approaching Abbots Ripton our minimum pace was 50°6 
miles an hour, but we descended the subsequent down- 


ward slope at 70, and so in the end we were able to reach | 


Peterborough more than a minute under booked time, 
namely, in 81 min. 58sec. Allowing for delays, the net 
time was 76 minutes. This was a very good all-round 
performance, sesing that, in spite of the delays men- 
tioned, the engine and driver more than kept booked 
time. Starting afresh from Peterborough, the engine 
rapidly gathered speed, and was going at 60 miles 
an hour on the level before the end of the fourth 
mile out. Tallington, 8} miles from Peterborough, was 
passed in 10min. 53 sec., and the speed, instead of drop- 
ping up the rising gradient thence to Essendine, steadily 
rose; when passing the last-named station it was as high 
as 65°2 miles an hour. - Even up the steeper gradient to 
Bytham the diminution was very slight, the distance of 
33 miles. occupying 38min. 34sec., and the minimum 
being exactly 60. Then came the harder length to Corby, 
which brought us down to 52°8. The final three miles to 
the Stoke summit, a continuous up-grade at 1 in 178, 
took 3 min. 33 sec., and the speed never dropped below 
50 miles an hour until the last quarter-mile of the ascent, 
when it fell temporarily to 48-3 miles an hour, the dis- 
tance of 233 miles from the Peterborough start to 
the Stoke summit occupying 27 min. 10 sec., and the 


final 154 miles of virtually continuous rise, mostly at | 


1 in 264, 1 in 200, and 1 in 178,16min. 17sec. There 
was a slight slack through Grantham Station, which was 
passed in 31min. 41sec. from the Peterborough start, 
distance 29} miles, and the subsequent moderately falling 
grades were descended at moderate speeds, never mate- 
rially exceeding 70 milesanhour. The minimum rate up 
the bank at 1 in 200 to the Askham tunnel was again 
52°8, and the same up the 1 in 198 to Piper’s Wood box. 
We were again unfortunate in encountering signal delays, 
one approaching Retford for permanent way repairs, the 
other after passing Retford for signals. These cost us 
fully three minutes. Nevertheless, and although we were 
nearly two minutes late out of Peterborough, we reached 


Doncaster half a minute before booked time, having run | 
through from Peterborough in 85 min. 9 sec.; allowing | 
for the signal delays, however, the net time was 83 min. | 
. On the return journey from Doncaster to London the | 


load was considerably heavier — officially estimated at 
330 tons inclusive behind the tender. 
Doncaster was made with absolute punctuality, and our 


arrival at King’s Cross was exactly one minute before the | 


That statement, however, gives very little 
In the first place, there 


allotted time. 
idea of the work actually done. 


was a bookedstop of 3 min. 52sec. at Grantham, but that | 


was 8 sec. less than the booked allowance. Unluckily, we 
were stopped dead by signals at each of the three boxes 
preceding Grantham, and were 4 min. 2sec. in all at a 
dead stand. This represented 7 min. delay. 
174 miles—was passed in 20min. 2 sec. from the Don- 
caster start; Newark—36 miles—in 39 min. 26 sec., after 
a slack over the water-troughs; and the speed had not 
fallen below 51 miles an hour up 1 in 200 after Barkstone, 
when there came the series of signal stops already 
referred to. But for these, we should easily have been at 
Grantham some minutes before time. When we last 
stopped for signal, just at the station entrance, we were 
2 min. early, after two signal stops just previous. As it 
was, we were 2 min. late. Starting again from Grantham, 
we made a somewhat lengthy ascent of the 54 miles 
bank at 1 in 200 continuously thence to Stoke summit, 
the distance occupying 10 min. 6sec. It must at the 
same time be remembered that the load was a heavy one. 
Down the long slope after Stoke box a very high speed was, 
as usual, attained, well exceeding 80 miles an hour, at which 
rate the travelling was the perfection of smoothness and 
steadiness, also as usual at such speeds. Essendine was 
passed in 2 min, 41 sec. from Bytham—distance 33 miles 


The start from | 


Retford— | 











Fig. 7-VESSEL BEFORE LAUNCHING 


—and Peterborough in 32 min. 386 see., from the Gran- 
tham start—29} miles. But we had slowed materi- 


ally over the Werrington water-trough, and the rate | 


through Peterborough was barely 10 miles an hour. The 
|remainder of the journey—i.e., from Peterborough to 
London—calls for no comment; it was accomplished 
leisurely in 84min. 58sec., the driver carefully easing 
down after the Potter's Bar summit had been passed 
in 5min. 3 sec. from Hatfield, five miles of up-grade 
mostly at 1 in 200. The complete run from Grantham to 
London—105} miles—occupied 117 min. 21 sec. from start 
to stop, and could easily have been done in several minutes 
less time had this been desired. Two instances of good up- 
hill work hauling 330 tons deserve to be noticed. Up 


the grade of 1 in 200 approaching Hitchin the minimum | 
rate was 51 miles an hour; up the continuance of the | 
same grade to Stevenage the lowest was 47°4 miles an | 


hour. On the whole, therefore, the performance of 
No. 292 with a load which on certain English railways 
would have been reckoned as “33 coaches” 
regarded as distinctly good, especially when it is taken 
into account that the engine was never really “ ex- 
tended,” but during the greater part of the journey was 
running well within its powers. 

Next I “tried the paces” of No. 294, which may be 
regarded as representing Mr. Ivatt’s “last word ’—for 
the present—with respect to single-expansion express 
engines. No. 294 is simply No. 251—described in Tue 
ENGINEER of January Ist, 1904—but with a steam pres- 


sure of 200 1b. per square inch instead of 1751b. That is | 
to say, No. 294 is of the “ Atlantic ” or 4-4-2 class, with | 
| latter for a single quarter-mile ; but, on the other hand, 


four coupled wheels 6ft. 8in. in diameter—with new 
tires—and a pair of outside cylinders 18}in. by 24in. The 
train and load were as in the case of No. 292, the 1°30 p.m. 
down, and 300 tons behind the tender respectively. On start- 
ing from King’s Cross it immediately became evident— 
as it wasin the case of the French Great Western engine 
to which I referred in my article of February 2nd—that 


the difficulty would be to give No. 294 a sufficiently | 


small steam allowance to avert slipping at the start. As 


a matter of fact, the engine—which was driven by | 
Dudley—did slip furiously thrice in getting away from | 
| Newark —18} miles. 


King’s Cross, but she had pulled herself together before 


the Maiden-lane tunnel was entered, and then no more | 


slipping occurred, but the engine went up the grade of 


1 in 105 ata steady 27 miles an hour, which, up the sub- | 


sequent rise at 1 in 110 through the Copenhagen tunnel, 
increased to 31. Holloway—14 mile—was passed in 


2 min. 50 sec. from the start, two-thirds of the distance | 
being up 1in 105 and1in110. Thisis,ifmy memory serve me | 
aright, the best start I have ever noted on that particular | 
The time to Finsbury Park, 2} miles, was | 
4 min. 23 sec.—also quite exceptional—and Hornsey, | 


length. 


4 miles, 6min. 27 sec. There had been, however, a 
| slight check for re-laying, so that the eight-mile bank to 


At Southgate the rate was 53 miles an hour, which was 
steadily maintained mile after mile until the South Mimms 
tunnel was entered ; probably some slight slipping may 
have occurred in the tunnel; at any rate, we emerged at 
a rate of exactly 50, which was maintained for two 
quarter-miles thence to the summit of Potter’s Bar 
Station—12} miles—which was reached in the quick time 
of 16 min. 23 sec. from the King’s.Cross start. I have 
never known Potter’s Bar to be passed before in such fast 
| time with anything approaching this load. 


more recently with the light Sheftield special, I have 
| recorded passing in a little under 16 minutes, but those 
| loads only slightly exceeded 100 tons: this one was 300. 


During two of the quarter-miles after passing Hatfield | 
| the speed was as high as 76°3 miles an hour, which was | 


the absolute maximum attained during therun. Hitchin 
| —832 miles—was passed in 84 min. 33 sec. from London, 


| and then came the vexatious permanent-way slack at | 
| Cadwell, which kept us dead slow for more than a minute, | 
A second | 


| and which cost us fully two minutes delay. 
| bad relaying slow near Tempsford, which lasted 1} 
minute, represented a similar hindrance, and at Stilton 
Fen adverse signals slowed us for 1 min. 40 sec. and cost 
| quite 2} minutes delay. The fifty-seventh milepost was 
| passed just five seconds over the even hour from the 
| start, and Huntingdon, 59 miles, 61 min. 48 sec., in spite 
of four minutes delay. Finally Peterborough was 


must be | 


| would have been able to do the same. 


Potter’s Bar was not started at so high a speed as usual. | 


It is true | 
that once or twice with the Aberdeen “ racing ” trains, and | 


reached in 80 iin. 59 sec. from the start to dead stop, 
| equivalent to a run of 74 minutes net time—clearly an 
excellent performance. 

Our fresh start from Peterborough was absolutely 
punctual, and speed was attained with remarkable quick- 
ness. By the end of the third mile we had reached 
60 miles an hour; at Tallington we were doing 65:2, 
between that station and Essendine 66:1, and at Bytham 
we were still doing 62°5, in spite of the up grade. Up 
the 1 in 200, between Bytham and Corby, the rate 
dropped successively to 60 and 56°3 miles an hour. After 
| Corby, whence the grade to Stoke summit is 1 in 178 up 
| for three miles on end, the speed gradually decreased to 
55, 54°6, 53, and finally to 52°8 miles an hour. The 
total time for the 15} miles climk from Tallington to 
Stoke was 15min. 56sec. This clearly represents very 
good locomotive work, and probably is quite as much as 
could reasonably be expected with such relatively small 
| cylinders, notwithstanding the vast boiler power behind 
them. Certainly the driver, Dudley, seemed to be getting 
every inch possible out of his engine, and to be pushing 
her to the utmost. I understand, however, that on a 
previous occasion the pioneer engine of this class, No, 
251, ascended the same bank with an identical load at a 
minimum rate of 60, and it might therefore have been 
supposed that No. 294, with 25 1b. extra steam pressure, 
I can only say, 
however, that when I made a special trial both of No. 


| 251 herself and of No. 275, which is identical with her, I 


did not find either engine able to achieve this feat, the 
respective minima being 52°8 and 45 miles an hour, the 


No. 251 did maintain 60 miles an hour up the ascents at 
1 in 200 and 1 in 198 to Askham and Piper’s Wood 
respectively, which neither No. 275, No. 292, nor No. 294 
succeeded in accomplishing. Up the Stoke bank No. 294, 
in my personal experience, did distinctly better than either 
of the others, and, for my own part, I regarded her per- 
formance as an exceedingly excellent and creditable one. 
| Grantham, 294 miles, was passed in 31 min. 84 sec. from 
the Peterborough start; Newark in 13 min. 34sec. from 
Grantham—14} miles; Retford, 19min. 49sec., from 
I may note in passing that the 
speed along the level stretch which extends for several 
| miles after Newark was carefully reduced, no doubt 
through fear of reaching Retford too early, and so being 
stopped at the level crossing of the Great Central Rail- 
| way, as would almost infallibly have happened. Unfor- 
tunately, another re-laying slack was encountered at the 
Canal box just north of Retford, and this caused us a couple 
| of minutes delay. In spite, however, of all the hindrances 
specified and of the very moderate pace at which the 
falling gradients were descended, we arrived at Doncaster 
five minutes’ in advance of booked time, having ‘run the 
| 79} miles from the Peterborough start in 83 min. 3 sec. 
inclusive, or in 81 minutes net, after deducting the delay 
at the Retford Canal box, but without reckoning the 
1} minute lost through the long easing down between 
| Newark and Retford. This, again, must be recognised 
as a display of extremely good locomotive work, upon 
which Mr. Ivatt may reasonably be complimented. My 
other recent Great Northern experiences may more 
conveniently be deferred to a future article. I have to 
acknowledge the facilities courteously afforded me by Mr. 
Grinling and Mr. Ivatt respectively for carrying out my 
observations. 


AMERICAN FERRY STEAMERS. 
No. II.* 

SeveRAL train ferries cross the channel connecting 
Lake Huron and Lake Ontario, which is known as the 
| St. Clair River at the upper end and the Detroit River 
|at the lower end. The Grand Trunk Railway has for 
some years had a single line tunnel under the St. Clair 
channel, and the Michigan Central Railway has just 
commenced work on a twin tunnel for a double line 
under the Detroit channel. But at the present time the 
trains of half-a-dozen railways are carried across on 
steamers, most of which are of the paddle-wheel type. 
The Detroit channel is about half a mile in width, and 
| in winter there is very heavy running ice, while ice Jams 
frequently occur. The Michigan Central Railway has 
para * No. I. appeared March 23rd, 
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TRAIN FERRY STEAMER, DETROIT CENTRAL RAILWAY- ONE SET OF ENGINES 
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now five train ferry steamers on the Detroit River, four 
of which are paddle boats, similar to those previously 
shown in Figs. 1 and 2, but the latest and largest is 
notable in having four engines driving twin screws at 
each end. It is designed to act as an ice breaker, thus 
enabling it to get trains over promptly and to avoid the 
delays which now sometimes occur. It has three lines of 
rails and can carry twenty-four long American goods 
wagons, or twelve passenger carriages 7O0ft. long. A 
drawing of this vessel is given in Fig. 8, showing plan 








The form of the hull is shown in Fig. 7, from a photo- 
graph taken just before launching. This shows the stern 
rudder and screws, and also shows the protecting “ guards,” 
which carry the side deck-houses, or superstructures, 
beyond the hull. Both ends are alike, so that the steamer 
can be handled easily, and steam in either direction; but 
the trains are loaded at one end only, there being heavy 
buffer beams at the other end. The construction of the 
hull is shown by the drawings, Figs. 9 and 10. There is 
a flat keel plate, and two lines of longitudinal girders on 
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Fig. 8 


and elevation, while Figs. 6 and 11 are side and end views. 


The dimensions are as follows :— 
Length over all... epee eaph isa8s 308ft. 
Beam of hu wi a ‘ v. 64ft. 
Width over deck Pee ie vo T6ft. 
Depth, moulded sas ve ae 1Oft. Gin. 
Draught, light ... 10ft. 
Draught, loaded aft. 


Displacement 


! : 3850 tons, 
Speed, maximum 


des. a0. sen tee. AO OO at hour 


each side carry the engines and boilers. The frames are 
| 10in. steel channel bars, with the flanges inward, spaced 
| 4ft. between centres. The deck beams are 15in. channels, 
| set upright; these have the same spacing, and are sup- 
| ported by three lines of stanchions, built up of channel 
bars. Beyond the hull the guards are supported by 
cantilever frames having horizontal Qin. channels, and 
inclined angle-iron struts to the side of the hull. The 
deck beams have a camber of 6in.in the 64ft. width of 











Swain 


hull. Forward and aft of the engine and boiler rooms 
are lower transverse beams, and diagonal braces, 8ft. 
apart, extend from the tops of the stanchions to the 
frames. The keel and sheer strakes are triple riveted with 
lin. rivets, the former having single straps, and the latter 
double straps. The centre keelson and rider plate are 
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Fig. 9 


triple riveted with jin. rivets and lapped butts. The deck 
stringers are triple riveted with double straps, and the 
deck plates double riveted with single straps. The shell 
is triple riveted with lapped butts and double-riveted 
landings. 

The four engines are compounds of the usual marine 
vertical inverted type, with cylinders 24in. and 48in. 
diameter, 33in. stroke. One of the engines is shown 
,above. The built-up crank shafts are of open-hearth 
steel, and have counterbalanced cranks. The shafts are 
103in. diameter, with crank pins 10in. diameter and 10in. 
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long ; the journals and crank pins are ground. The cross+ 
heads are large, and the maximum load on the slide bars 
does not exceed 501b. per square foot. The crosshead 
pins are of tool steel, 6in. by 9in., ground all over. The 
piston-rods are 5in. diameter. The thrust shafts are 1lin. 
diameter, and have six collars, with water-jacketed thrust 
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shoes. The line shafting is 10}in. diameter, and the tube 
and tail shafts 1l}in. These are coupled just aft of the 


boss bearing by a split sleeve coupling, to permit of | 


drawing the tube shaft inboard. The lines of the hull 


did not permit of bossing out to enclose the shafts, and | 


stern brackets were therefore required ; these are of cast 
steel. The propellers are 10}ft. diameter and 14}ft. 
pitch, with four blades. There are two twin vertical air- 
pumps with jet condensers. As the vessel is at a stand- 


still for some hours at a time, the air pumps discharge | 


into the bottom of a feed tank, or hot well, holding about 
eight tons of water. From this the water is pumped to 
« Cochrane open feed-water heater, from which the feed 
pumps draw the supply for the boilers. The feed pumps 
are thus independent of the air pumps. Two 10-kilowatt 
dynamo sets are provided for the electric lighting of the 
engine and boiler rooms, quarters, &c. 


‘there are four Scotch boilers, with 44in. Morison cor- | 


rugated furnaces. They are .all 13ft. diameter, built for 
150 lb. pressure ; two are double-ended, 22ft. long; and 
two are single-ended, 114ft. long. In winter the boats 
sometimes have to use coal of very inferior quality, and 
to provide against trouble with this, a mechanical draught 
plant, with fans, has been installed; this is on the closed 
ash-pit system. Ash ejectors are used in the fire-rooms. 
Each boiler has its own uptake and funnel; these rise 
between the lines of rails, the outer lines curving outward 
to leave room. The funnels are oblong and extend 3dft. 
above the deck, while the casings, which serve as venti- 
lating trunks, are 14ft. high. The bunkers carry 300 tons 
of coal, and are filled from hopper wagons on the deck. 
A heavy steel bridge near the bow carries a large 
wheel-house or pilot-house. There are four bell pulls, 
one to each engine station, and in the lever or handle of 
each is an electric button. This is pressed when the 
crank lever is pulled to signal the engineer, and rings an 
electric bell; if the bell rings, a miniature electric lamp 
in front of the pilot indicates the fact, the lamp being 
connected to the bell circuit. With four engines to be 
controlled, it is essential that the pilot should know how 
they are working, especially when manceuvring the 
steamer. For this purpose there are four pairs of small 
electric lamps in front of the pilot—a red and green lamp 
to each pair. There is a pair to each engine, showing 
the green light when that engine is going ahead, or 


PRIVATE BILLS IN PARLIAMENT. 
No. II.* 


Tramway Bills.—There are twenty-seven of this class of 
Bills, including a couple entered in the electricity list. They 
all relate to tramways situated in England and Wales, and a 
tabular summary is unnecessary. ‘They contain proposals 
for the construction of 92 miles, and the raising of sums of 
money amounting in the aggregate to £2,913,537. As com- 
pared with those of 1905, the number shows an increase of 
one, and the present capital exceeds that of the past year by 
£942,080. 

London Tramway Bills.—Under the title of ‘* Tramways 
and Improvements’’ the London County Counc! presents a 
petition for £1,019,000, to enable it to build twelve and three- 
quarter miles of double track in the County of London. The 
whole scheme is very comprehensive, and covers a good deal 
of ground, and will well bear a little further notice. The 
Bill seeks to enter into agreements with the Corporation of 
the City regarding the proposed tramways over Blackfriars 
Bridge ; also to apply the provisions of the Council’s Electri- 
cal Power Act of 1900; to work the Vauxhall Bridge route 
by electrical power; and to acquire compulsorily lands for 
ear sheds. It should be mentioned that the London, 
Brighton and South Coast Railway Company has withdrawn 
its petition against the Council’s Bill, which has passed its 
second reading. The London Southern Tramways Company 
intends t> work its lines by mechanical power, and to make 
the change will cost a quarter of a million. Additional 
tramways in the counties of Middlesex and Surrey are sought 
to be authorised in the Bill of the London United Tramways, 
which also asks for liberty to make street widenings, and 
acquire land by compulsory purchase. The Bill has passed 
the second reading, and the Richmond Corporation has 
withdrawn its oppesition to the scheme. 

Corporation Bills.—The general gist of Bills promoted by 
local authorities is characterised by a remarkable degree of 
sameness in both the preamble and the clauses introduced. 
They nearly all include the working by animal or mechanical 
power of existing and future lines within their respective 
boroughs, and should their rising rival, the motor omnibus, 
force its way to the front, they make provision for the emergency 
by taking care to become empowered to run such vehicles in 
connection with their own undertakings. Oxford heads the 
list of these petitions with a capital of £115,000; Haslingden 
follows with an even £100,000 ; and Kingston-upon-Hull and 
Bury estimate their needs at £75,000 and £66,000 respec- 
tively. The rest of the nine Corporation Bills, save one, are 











Fig. 11—CETRCIT TRAIAN 


the red light when it is going astern. 
automatically. 

On the deck are six lines of small box girders, to which 
are attached the 80lb. flange rails. The wagons or 
carriages are secured in place by chains and clamps to 
the rails. On each side of the deck is a superstructure, 
with quarters for the officers, engineers, and crew. 

For. service on the St. Clair channel, the Pere Mar- 
quette has a train ferry steamer, 352{t. long over all, 
826ft. on the keel, 52ft. beam, and 21ft. deep. Amid- 


ships are two compound engines of 3000 horse-power | 


driving shafts which extend from stem to stern, and 
carry screws at each end. The cylinders are 28in. and 
52in. diameter by 36in. stroke, and steam is supplied by 
four Scotch marine boilers, carrying 150 lb. pressure, with 
176{t. of grate surface and 4584 square feet of heating 
surface. 
a huge steam barge. Near the bow isa high bridge, with 
the pilot-house, having a wheel at each end, so that the 
boat can be driven either end first. There are three 
lines of rails, and the bow end of the deck is square, to 
fit against a landing bridge with three lines of rails. 


When loaded the boat backs downstream to the middle | 


of the channel, and then goes ahead to run bow-on to the 
landing-stage on the other side. The four funnels rise 
from two very tall casings, separated by the middle 
line of rails.. ‘lhe Howden hot-draught system is used. 


A curious train ferry is operated on Lake Michigan by | 


a railway having a terminus at Peshligo, at the north- 
west end of the lake, and desiring to interchange traffic 
with the numerous railways centering at Chicago, 
240 miles to the south. The goods and mineral wagons 
are transported on barges 310ft. long, 44ft. beam, and 
10ft. deep, with a tonnage of 1544 gross and 1463 net. 
The draught loaded is 9ft. The barge has four lines of 
rails, and- can: carry twenty-six railway wagons. The 
barges are towed by powerful,tug boats, and make the 
round trip in 51 hours, including the time to load and 
unload. 

A train ferry for passenger and goods trains across the 
Mississippi River was illustrated in THE ENGINEER of 
July 21st, in the view of the Thebes Bridge at the bottom 
of page 57. The trains are carried on steel barges 
lashed to the bow of a stern-wheel steamer. This ferry 
has been superseded by the bridge. 


This is effected | 


This boat has no superstructure, and resembles | 





FERRY STCAMER 


small affairs and unendowed with any but local interest. 
The exceptional example is the Blackfriars and other bridges 
measure promoted by the Corporation of London for the 
purpose of authorising that authority to construct and work 
by animal or mechanical power a tramway from Victoria 
Embankment over Blackfriars Bridge, after the proposed 
widening, to a point on the southern approaches to that 
bridge. Permission is also sought to form junctions with 
any other tramway which can be worked in connection with 
this line, and to enter into agreeement for working with the 
London County Council. No sum is specially named for 
this purpose. The Bill authorising the County Council to 
carry tramways over Westminster Bridge was read a second 
time on March 29th. It should be stated that the promoters 
| of all Bills of this class reserve to themselves the right of 
raising, in addition to their scheduled capital, such further 
sums, with the sanction of the Board of Trade, as may be 
required, 
Country Tramway Bills.~-An extensive scheme is laid 
| out in the county of Kent by the Folkestone, Sandgate 
|and Hythe Company. In addition to the usual clauses 
previously alluded to, others are included to enable the com- 
| pany to purchase the existing tramways called by the same 
| name, and to remove them. lands are to be taken com- 
pulsorily, and agreements made with local and road authori- 
| ties as to widenings, working of other lines, and incidental 
matters of public interest. A third of a million is the esti- 
mated cost of the whole project, including 44 miles of double 
| and 6} of single track. The Macclesfield and District Bill 
contains nothing but the usual clauses. It wants £180,000, 
and was read a second time in February. Another im- 
| portant project, for which funds are required to the amount 
| of £390,000, is that of the Middlesex County Council, which 
| has advanced beyond its second stage. ‘The sum appears 
| rather large, notwithstanding that thére are several arrange- 
| ments to be made with the London County Council and the 
| Light Railway Commissioners. The promoters of the West 
Yorkshire Bill propose to build new tramways in the West 
| Riding, and toacquire running powers and traffic facilities with 
| the Corporations of Halifax and Huddersfield for the reason- 
| able sum of £160,000. _ In closing our list it should be stated 
| that a Bill has been lodged by the North Metropolitan Tram- 
| ways Company to authorise it to sell to the London County 
Council its interests in the-leases of its property, together 
with all its plant, and to wind up and dissolve the company. 
The South Lancashire Tramways reappear this year to obtain 
permission to complete the works authorised by their Acts of 


1900-01 and 1903, and to alter the provisions respecting the 
maximum period for leases of tramways. In a short time 
this company will run its tracks over a total length of 199 
miles, and eventually link up Manchester and Liverpool, 

Harbour and Tidal Waters Bills.—The number of these 
before the present Parliament is forty-four, or one more than 
in the past. Our task of selecting and recording deserving 
examples of this type of Bills is considerably heightened by 
the fact that half of them possesses either purely local interest 
or affect tidal waters to an extent so slight as not to call for 
any especial notice. The remarks made respecting common 
property clauses in Tramway Bills apply also to the class 
now under consideration. In the execution of all constructiyg 
undertakings there is a whole host of minor and accessory 
works inseparably attached to all chief designs of the same 
character, which to mention in particular becomes a mere 
useless redundan:y. 

London projects.—The three Electric Power Bills, already 
discussed in our columns,* are all cited in the present list. 
The ‘ Additional’’ desires the acquisition of a portion of 
the river Lea, or of easements therein, near the Bow Goods 
Station of the Midland Railway, for the purpose of laying 
down cables and wires. The ‘‘ County Council’’ has to 
agree with the Board of Conservancy for a supply of water 
and for the use of the bed, banks, and foreshore of the 
river as a site for its electric lines, wires, pipes, and acces. 
sories. The ‘‘ Administrative ’’ has a much more exacting 
Bill. Its demands include the construction of a tunnel for 
cables under the waterway connecting the Royal Victoria 
Dock with the Royal Albert Dock, another under the lock 
between the basin at the western end of the Victoria Dock 
and the river, and a third under Deptford Creek. Electrical 
communication is to be established over the waterway 
uniting the Limehouse basin of the West India Dock with 
the Thames, also the South Dock with the Limehouse 
Reach, and the Millwall Dock with the same. Certain tidal 
lands are likewise needed for the installation of generating 
stations. The widening of Blackfriars Bridge on the 
western side and the erection of all temporary staging and 
false works are provided for by the Corporation and the 
London County Council Bills. A new tunnel on the eastern 
side of London Bridge between ‘I'coley-street, Southwark, 
and Fish-street-hill, #.C., is the chief feature of one of the 
many minor lines promoted by the Hammersmith, City, and 
North-East London measure. 

A useful, and shadowing the future, a very significant 
undertaking, is that launched in the London County 
Buildings Kill. It comprises the construction of an embank- 
ment on the Surrey shore of the river between Westminster 
Bridge and a point 124 chains north of the bridge, and the 
reclamation of the foreshore so enclosed. _ This proposal 
marks the thin end of the wedge, which, when driven home, 
will prolong the Albert Embankment to Blackfriars Bridge, 
Our modern riverside promenades, which at present are 
arranged en échelon to one another, on opposite sides of our 
fine river, will then be worth looking at. 

Provincial Bills. —Among these, Dover figures prominently, 
and commences her programme by a Loras’ Bill, proposing 
to amend the constitution of her Harbour Board. The 
Channel Ferry, Railway, and Quay (Dover) under the 
auspices of a company to be incorporated, is promoted for 
the purpose of providing and working the necessary accom- 
modation for enabling trains to be embarked upon, and 
landed from, vessels in connection with the trans-Channel 
traftic between our seaport and the Continent. ‘Lhe bill isa 
reproduction from last session, with a much-rescinded pre- 
amble. There is also the Channel Railway Ferry (Dover), a 
drafted document for the construction of a pier, commencing 
fourteen chains west of the Admiralty Pier, and extending 
for a distance of a quarter of a mile together with a 
movable incline bridge, 120ft. in length, and a railway along 
the pier to the bridge. The South-Eastern and Chatham 
Company is, by agreement, to share the management, 
maintenance, and working of the joint concern. 

Considerable change is contemplated in the application 
entitled ‘‘ Dover Harbour Works.’’ Authorisation is asked 
for the abandonment of the embankments and sea walls 
sanctioned by the Act, 1891, and of the pier, lock, conver- 
sion of existing tidal harbour into a wet dock, embankment 
and quay wall, and the viaduct, allowed by Section 5 of the 
same Act; also the abandonment of all the works conceded 
by the Act, 1902, except a couple of widenings of the Prince 
ot Wales Pier. Against this wholesale rejection may be set 
off the following :—The construction of two widenings, one 
of the Admiralty Pier, 170uft. in length, and one of the pier 
extension of 1300ft. In addition, three new quays, an em- 
bankment and quay wall, and two railways upon the widen- 
ings, and area reclaimed by the quay walls. The accessory 
works in this instance will be of rather a heavy description. 

It is very satisfactory to be able to record that the 
Lowestoft Water and Gas Company has applied to the 
Legislature to be empowered to enter into agreements with 
respect to the construction, by the Corporation, of sea-defence 
works for the protection of the North Beach near the town. 
Some substantial works are put forward by the Mersey 
Dock and Harbour Board, including the building of a halt- 
tide dock with two entrance locks or cuts from the river, with 
wing walls on either side of the entrances, a river wall in 
the Mersey half a-mile in length, and another equally long as 
the prolongation of a similar existing structure. A new 
dock is also to be built on the site ot the Victoria Wharf, 
Birkenhead, with entrance cut or passage into the East Float. 
The area enclosed by the three new river walls is to be 
reclaimed. . We may here close our review of the Tidal 
Waters Bills with the statement that the Thames Harbour 
petition is brought forward with the same preamble which 
characterised it in the sesslon of last year. 








‘A Tour OVER THE PIONEER Ratway or Canapa,”—The 
Grand Trunk Railway, is the subject of a book written by Mr. 
John Wardle. It gives a history of the growth of the railway 
since its inception and particularly within the last ten years, Its 
present and prospective earning power, a descriptive narrative of 
the large centres through which the railway passes, of some of the 
largest engineering feats attempted on the North American 
continent, a description of. Ontario as a ‘‘summer_ province, 
Ontario as a home for the settler; and concludes with full particular 
of the Grand Trunk Pacific Railway, the new railway being con- 
structed from the Atlantic to the Pacific Coast, with large map 
showing the present railway of the Grand Trunk and the proposed 
route of the Grand Trunk Pacific Railway. The book is wel 
printed and illustrated, and is published by the Railway Publishing 
Company, Limited, Fetter-lane, London. 
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DESTRUCTION OF THE PULKU-NALA BRIDGE, INDIA 


(For des ription see page 338) 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue annual spring meeting of the Institution of Naval 
Architects commenced at 12 o’clock on Wednesday last, 
and concludes this—Friday—evening. It was held, as 
usual, in the Hall of the Society of Arts, and the chair was 
occupied on Wednesday by the President, the Earl of 
Glasgow. . 

The first business was the reading of the report, of 
which the following is the greater part :— 

The Council have pleasure in reporting upon the progress made 
during the past year. Tne membership has increased in all classes, 
and a very satisfactory start has been made with the student class 
which was established last year. The treasurer’s report showing 
the recelnte and expenditure during the past year points to the 
continued prosperity of the Institution’s finances, but the year’s 
expenses were somewhat higher than usual owing to the summer 
meeting held in London-on July last. 

The Martell scholarship, -which was competed for last spring, 
attracted a number of candidates from the principal shipbuildiog 
centres of the country, and was awarded to Mr. A. T. Wall, of 
Devonport Dockyard, as the result of the Board of Education’s 
examinations in the .prescribed subjects. The reports received 
from the Director of Naval Education upon the work of the 
previous Martell scholar, Mr. Lloyd Woollard, who completed his 
course at the Royal Naval College, Greenwich, and has since been 
appointed to the Construction Department at the Admiralty, have 
been most gratifying, and the Council are encouraged to hope that 
the establishment of thiese scholarships will prove of lasting value 
both to the Institution and the profession. This year’s “‘Institu- 
tion of Naval Architects” Scholarship, the first of the two due to 
the liberality of Dr. Elgar and Mr. A. F. Yarrow, will be competed 
for shortly under very similar regulations to those of the Martell 
Scholarship. The Committee appointed to draw up the regulations 
of the latter scholarship has been constitutéd a permanent Scholar- 
ship: Committte ts deal with the detail work in connection with 
these-annual competitions, and the following msambers of Council 

. have been elected to serve upon it:—Dr. Elgar, Professor Biles, 
Mr. A. F. Yarrow, and Mr. W. E. Smith. 

A Library and Publications Committee has also be2n formed to 
deal with those subjects and report thereon to the Council. Dr. 
Elgar, Mr. Milton, Mr. Yarrow, and Mr. W. E. Smith compose 
this Committee, and under their supervision the library catalogue 
has been revised and reprinted, and is now available for the use 
of members. To provide for the expansion of the Institution 
Library, whose requirements have already exceeded the existing 
resources of the offi¢é, the use of an additional room on the ground 
floor of the office building has been secured, which will give the 
necessary extra accommodation. 

A vacancy on the Technical Sub-committee of Lloyd’s. Register 
having occurred through the resignation of Dr. Elgar, the Council 
unanimously elected Mr. David Dunlop to fill that post, while 
Messrs. Bruce Ismay and ©. E. Ellis have been elected to repre- 
sent the Institution upon the Courts of Liverpool and Sheffield 
Universities respectively. : 

The subject of the proposed experimental tank in connection 
with the National Physical Laboratory at Bushy, to which reference 
was made in the last annual report, is still under the consideration 
of the Council.. The conditions in the shipbuilding trade have 
fortunately improved during the past year, and it is proposed to 
summon the Committee dealing with this question at an early 
date, in order to further consider the matter. 

Lastly, the Council have much pleasure in announcing that they 
have awarded the gold medal for the past year to Mr. W. W. 
Marriner, for his paper on ‘‘ Deductions from Recent and Former 
Experiments on the Influence of the Depth of Water on Speed,” 
and premiums to Mr. J. H. Heck, for his paper on ‘‘The Variation 
of Angular Velocity in the Shafting of Marine Engines,” and to 
Mr Harold Yarrow, for his paper on ‘‘The Effect of Depth of 
Water on Speed.” 

The report having been-read, some routine business 
done. the officers re-elected, and the presentation of the 
premiums to the gentlemen already named made, the 
President read the following address :— 

GENTLEMEN, the year that has elapsed since our last 
spring meeting in this hall has been memorable in more 
ways than one, but especially so to those interested in 
ships, whether naval or mercantile. The commemoration 
of the hundredth anniversary of the victory of Trafalgar, 
and of the death of its heroic central figure, has roused in 
the people of this country an interest in the Navy and its 
affairs which, though always latent, has never before 
manifested itself with such spontaneous and widespread 
enthusiasm. Five months before this peaceful celebra- 
tion there was fought in the far Eastern seas the greatest 
naval battle by which modern warships have as yet been 
tested. The engagement of the Tsushima Straits has been 
to our gallarft-allies what Trafalgar was to our fore- 
fathers; and the year that has seen us honouring 
Nelson’s memory has found Japan welcoming home the 
brave admiral of her fleet, whose brilliant strategy has 
assured her place among the first maritime nations of 
the world. That such a battle should have far-reaching 
effects upon warship design is scarcely to be wondered 
at. The comparatively few naval engagements of any 
mignitude that have taken place since ironclad hulls 
succeaded the old wooden walls of Nelson’s time have 
cach had their effect upon naval construction. From 
the days of the Crimea, when the ironclad ship received 
her baptism of fire; from-the American Civil War, when 
the exploits of the Monitor established the value of the 
turret afloat; from the battle of Lissa, when the ram 
played an all-important part in deciding the issues of 
the day; from the Yala, where the protection afforded 
by the armoured deck successfully withstood the test of 
practical experience; from the running fight off Santiago 
de Cuba, when the dangers of inflammable fittings were 
so terribly brought home to the gallant though van- 
quished Spaniards; + each.of these lessons has been 
applied in turn by successive generations of naval con- 
structors to the designs in their charge, and now the 
latest naval engagement—the greatest since Trafalgar— 
has led again to the remarkable developments: that 
have “been entbodied'in the largest and most powerful 
battleship that the iigebuity af man has yet devised. 
The launch of thg Dreadnought, by H.M. the King, on 
the 10th?of. February last, marked an epoch in the 
history of -waiship_building in. this “country; and it is a 
great pleasure to me to be able to congratulate our friend 
and Vice-president, Sir Philip Watts, on this magnificent 
embodiment of naval energy—energy in the boldness 
and strength of her design, energy in the rapidity and 
excellence of her construction, and energy in the power 
and speed she will develop when fitted with her guns and 
engines. It was a splendid performance to have been 





able to launch such a ship within about four months of 
the laying of her first keel plate, and we may be justly 
proud of possessing such power and efficiency in our 
dockyard staff and equipment. The secrecy which has 
been maintained at headquarters with regard to the 
details of construction and armament of our latest 
battleship has contributed not a little to arouse that 
remarkable interest in .the ship which has been dis- 
played both at home and abroad. But although she 
will, doubtless, have certain features of novelty in 
battleship design, it must not be supposed, as has been 
suggested in certain quarters, that she is to be regarded 
asa revolution in the art of warship buildmg—a 
hazardous experiment evolved upon “empirical or arbi- 
trary formule. The Dreadnought has followed upon the 
Lord Nelson, just as that ship did upon the King 
Edward VII., or the Royal Sovereigns upon their imme- 
diate prototypes. As a great writer upon naval matters 
has truly said, speaking of an earlier period of naval con- 
struction :—“ Phase has succeeded phase with a degree 
of continuity, blending one with the other, so as to make 
it difficult to say that this year or that year marked a 
change of system. At the end we find we have under- 
gone a revolution, but it has been by the gradual, and in 
one sense supportable, process of reform.” - There are 
not lacking critics who hold that the design of this latest 
example of the modern battieship is based upon funda- 
mental errors; that to sacrifice armour, or armament, in 
order to obtain superiority of speed is a tactical blunder ; 
that to abolish the secondary battery is to ignore the 
demoralising effect of the 6in. quick-firer, incapable though 
it may be of piercing armour; that three battleships 
costing, say, a million and a quarter each, are a better 
national asset than two such ships as the Dreadnought, 
aggregating to about the same. total cost. And they 
support their theories by deductions drawn from those 
very engagements in the Sea of Japan that have 
caused our authorities at the Admiralty to lay down 
the principles governing their latest designs. Now, if 
these critics are right, our Admiralty is wrong, and the 
taxpayers’ money is being put “on the wrong horse.” 
Well, I will not go further into a controversy that had 
better be left to abler hands than mine to discuss, but 
I will just say this. Is it not possible that our friends 
the critics, while basing their judgment on such reports 
and accounts of the recent fighting as have been pub- 
lished officially and unofficially to the world at large, 
may not be in possession of all the facts, and that 
other and more important information which has - not 
as yet been divulged to the public has been the basis 
of the present changes in naval construction? I hold 
no brief either for or against.the present Board “of 
Admiralty, nor am I privileged to be the keeper of their 
official secrets, but I think it must be generally con- 
ceded that they have shown a remarkably progressive 
spirit in dealing with the changes caused by the new 
conditions of modern warfare, and I incline to believe 
that the lessons that have been learnt and applied have 
been such as followed inevitably from the careful 
observation of the actual fighting at sea, and its results 
upon the vessels themselves. Moreover,iir these matters 
the element of time is of supreme importance. “A 
Dreadnought afloat is worth two on the slip,” and we may 
congratulate ourselves that other nations, adopting the 
sincerest form of flattery, are now including plans for 
vessels of similar, if not greater displacement, gun 
power, and speed, in their current naval estimates. 
Flattery such as this is praise indeed; and we may, 
without undue vanity, feel that we have at any- rate 
secured the lead, and a valuable one, in the race towards 
the ideal warship. The Navy Estimates have this year 
been somewhat robbed of their usual interest bythe 
publication of Admiralty policy which was made at the 
close of last year, just before Lord Cawdor’s retirement 
from office.~ Let me here take the opportunity. of 
welcoming his successor, Lord Tweedmouth, to whom 
our hearty congratulations upon his appointment are 
offered. The present First Lord of the Admiralty has 
left—and I venture to suggest wisely left—unchanged 
those provisions for the immediate future which had been 
made by his predecessor in office. The value of continuity 
of policy in the organisation of the naval defence of an 
Empire cannot be over-estimated, and, whatever may be 
the changes their Lordships decide upon in the future, it 
must be conceded that suspended judgment cannot but 
gain in value by a fair trial of existing conditions. The 
total estimates for the year now commencing amount to 
£31,869,500, or, roughly, a million and a half less than 
those of the previous year. This decrease—apart from 
other differences that counterbalance one another—is 
entirely accounted for by the reduction in the shipbuild- 
ing vote. The amount.of new. construction to be given 
out to contract is some three-quarters of a million more 
than last year, but this is more than counterbalanced by the 
reduction in dockyard-built work, which has unfortunately 
necessitated the discharges that took place during the 
earlier part of last year. It is proposed to lay down 
during the coming year four “armoured ships,” five 
ocean-going destroyers, twelve coastal destroyers, and 
twelve submarines. The term “ armoured ship,” includ- 
ing, as it does, both battleship and armoured cruiser, is 
significant of what appears to be the gradual convergence 
of these two typés of warship towards a single type, the 
speed of the battleship having been made to approach 
that of the fastest. cruiser, while the great, increase ‘in 
both power.of attack and defence of the armoured cruiser 
has brought. the .latter within ;measprable distance of 


battleship’ rank. - The comparatively.small number of |, 


uch armoured ships’ which=it-is“ngw. proposed to.lay 

wn annually .is justified “in--the Admiralty -Memo- 
randum by the greater facilities our Navy enjoys for 
rapid construction, which would enable additional ships 
to be built at short notice, should the necessity arise. 
But I cannot help feeling that herein lies a source of 
grave anxiety for the future. The alarming growth in 
the costof the modern warship within recent years makes 
it hardly possible to keep pace with the growing demands 


for protection of an ever-increasing mercantil i 
without carrying Naval Estimates beyond reaming 
bounds. That the cost of warships should have increased 
tenfold from Nelson's time to the end of last century js 
fact of historical interest scarcely to be wohdered at 
when one considers the changes in prices and materials 
that have taken place within that period; but that the 
cost of building and equipping a first-class battleshiy 
should, in less than ten years, have further risen seat 
75 per cent. is a matter for very grave consideration 
The Navy, as has been pointed out on more than one 
occasion, is a very cheap form of insurance upon our 
national wealth, but there must be limits both to the 
amount sunk in any individual vessel, and to {he 
amounts voted by Parliament for the defence Of the 
country in time of peace. It is difficult, however, at 
the present time to see where these limits are to be set 
The Naval vote has, it is true, during the past two years 
shown commendable reduction ; but the rapid rise in the 
cost of individual ships is a feature about which we 
may well be anxious, in so far as it would entail 
enormous expenditure,. should the Navy have to call 
for a sudden substantial increase in the number -of her 
warships.. And this leads me—if I may be permitted a 
slight digression—to say just one word on a matter that 
seems to be.one of the dangers of our complex civilisation 
for which no adequate provision. has yet been devised, 
refer to the tendency that exists in-some quarters to . 
play with the loaded fire-arms, that surround the inter- 
course of nations.. Competitions for news and notoriety 
are, of course, very keen now-a-days, but surely patriotism 
might still play some part in restraining irresponsible 
people from jeopardising their country’s welfare and the 
peace of the world for the sake of a short-lived sensation, 
It is, unfortunately, the case that every nation contains 
these dangerous elements. First it is from one quaiter 
of the globe and then from another that the war clouds 
gather, and the storm seems ready to burst. ¢ It is at such 
times that a dignified and self-restrained attitude on the 
part of the Press and the public men of a country will 
prevent the latent spark from being fanned into an angry 
flame by imprudent speeches or tactless criticism. Such 
institutions as ours can do much to promote good feeling 
between nation and nation. Our cordial relations with 
the corresponding societies abroad, and the hearty wel- 
come our members have met with in France and’ Ger- 
many on the occasions when we have held ‘summer 
meetings across the Channel, or attended those of our 
continental hosts, have served to make us understand 
and appreciate our neighbours* better, while the! large 
numbers of foreign shipbuilders.and naval architects that 
we have enrolled among our members are in themselves 
evidence of a reciprocity of friendly feeling and’ good 
fellowship. The exchange of visits that took place 
between the French and English Fleets last summer is 
another pleasant recollection still fresh in our minds. 
Brest and Portsmouth outrivalled each other in welcom- 
ing their respective guests, and the sight of the fine fleet 
of French battleships and cruisers moored in England's 
premier dockyard, while thousands of enthusiastic visitors 
were being courteously shown over the ships from 
conning-tower to engine-room, was a sight that will not 
easily be forgotten by those that were privileged to 
witness it. 
After briefly reviewing the progress of-shipbuilding and 
marine engineering, during the year, the President went 
on to say:—The rapidity with which the steam turbine 
has taken its place in the very front rank as a marine 
engine is, I think, unprecedented in the annals of the 
mercantile marine. But its progress in the Royal;Navy 
is no less striking. The Dreadnought, to which I have 
already alluded, is to be propelled by steam turbines, and 
the statement of the First Lord of the-Admiralty informs 
us that all vessels projected for this year are.to be 
propelled by steam turbines. - It is not for me to enlarge 
on the importance of these facts before an audience such 
as I am now addressing. You, gentlemen, have a far 
keener appreciation of the bearing of these changes upon 
the industry; the destinies of which you direct and gqvein ; 
but I may, perhaps, be permitted fo congratulate Mr. 
Parsons on having achieved a-success such as is yarely 
permitted to an inventor to behold during his lifetime. 
May he long continue to give the benefit of his practical 
genius to the development of the marine engine. Before 
closing my remarks, I-will call your attention for one 
moment to a subject which has been before us now for 
some time past, and to which reference has been made in 
the annual report,namely, the proposed experimental tank 
at Bushy. I will not recapitulate the various steps 
that the Council have taken to get sucha tank established, 
either as a central testing station for the use of 
shipbuilders wishing to try models for resistance, or as 
a place where scientific researcli .into-the yarious 
problems connected: with ship resistance might be 
carried on.** There has been no general appeal to the 
members of the Institution for financial support,‘bpt, as 
a result of preliminary inquiry, it was ascertained that a 
certain proportion of the,amount required for building 
and equipping such a tank would be guaranteed by 
private firms and public bodies. * It was obvious, however, 
that the condition of shipping and shipbuilding at that 
time did not favour the movement, and it was decided to 
suspend action for a time. - Since the scheme was first 
mooted additional private experimental tanks haye either 
been laid down or are projected. by some of the great 
shipbuilding - firms of the~country, but.such tanks 
never -can- and - never + will”. supply the need that 
exists for,pure. research. . Sir William- White, in his 
paper of - two ~ years* ago,; laid.the whole subject 
admirably before us, and I need not dilate further upon 
the many valuable results to naval architecture that 
might follow the successful establishment of such a tank. 
The Council have decided to call together the Committee 
that have the matter in hand, and ascertain the views of 
the members on the present position and the future 





prospects of the scheme being brought to a successful 
conclusion. Should the shipbuilders of the country, after 
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considering the matter in all its bearings, be unwilling to 
subscribe the comparatively small amount required to 
build, equip, and maintain such a tank, there remains 
nothing for it but_to abandon the scheme and dissolve 
the Committee. I hope, however, that before such a 
conclusion is reached a fresh effort may be made, and 
successfully made, to carry out a work of vital import- 
ance to the development of naval architecture in this 
country upon scientific lines. 

Following the address the first popes was taken. It 
was written by Admiral Fitzgerald, but in his absence, 
owing to indisposition, was read by his brother, We give 
it below in extenso :— 

“THE New Scouts.’ 

r the spri ,eetings in 190] 1 had the honour of laying before 
me Berry “ dedign for a fast scout, asa probably indiapene. 
abie adjunct to our battle squadrons. The general idea as to size, 
speed, armament, and radius of action were my own ; the details 


of the design being prepared for me by the kindness of Sir —7 






and Foresight, Messrs, Laird the Pathfinder and Patrol, Messrs. 
Vickers the Sentinel and Skirmisher ; and; as the pairs are in all 
cases sister ships, it will only be necessary to mention one of each 
pair in the tables given. 

Ido not propose to discuss the relative merits of side armour 
versus deck armour. There are high authorities in favour of both 
methods of protection. Internal sloping armour undoubtedly 
gives better protection to machinery and boilers. than the same 
weight of vertical side armour ; though there seems to be a pre- 
judice afloat against letting shot—and_ particularly shell—get 
inside the ship at all. I have not seen any reliable reports from 
the experiences of the late war which would help to solve the 
problem, though possibly some such exist, which it is not deemed 
expedient to publish. : F e j ! 

At their official eight hours full-speed trials the sccuts achieved 
the following speeds ; and, as the twins in this respect were not all 
alike, for the sake of comparison I give them all below. The 
weather is not stated, though it was probably one of the causes 
of the differences in the results. All eight vessels obtained 
their contract speed, but some of them with very little to spare. 
It will be noticed that the Elswick twins differ considerably in 
some respects from the other six vessels. They got the highest 


Watts, who showed what could be done ona given tonnage wit —~ on trial. They are, roughly speaking, 200 tons smaller than 
the up-to-date knowledge of five years ago. Since that date eight | the others. They are longer and narrower.~ Phey draw 2ft. less 
scouts have been built for the Royal Navy, all of them being about | water. They have six-cylinder engines, with a shorter stroke, and 


higher number of revolutions, and they have no vertical armour, 
ough in this respect they are on a par with the two Vickers’ 
vessels, 

Notwithstanding that the official tonnage of the Elswick twins 
is about 200 tons less than that of the other scouts, their displace- 
ment at the full speed trials appears to have approached more 
closely to that of the others. They-are given as follows :—Adven- 
ture, 2725 tons; Forward, 2780 tons; Pathfinder, 2808 tons; 
Sentinel, 2858 tons. The shallow draught. of the Elswick vessels 


900 tons smaller, the same speed, lighter armament, smaller radius 
of action, but apparently approaching very close to the estimated 
cost of the above-mentioned design. It has occurred to me that 
it might be of interest to the members of the Institution if I could 
collect and lay before them such information concerning the new 
scouts as might not fall within the category of ‘‘ secret and con- 
fidential,” and the publication of which should not be in any way 
inimical to national interests. The scouts have been built in pairs, | 
the orders being given to four firms, two each, and a considerable | 





because they were the only available vessels they had which were 
at all suitable for the purpose. . Moreover, in gathering naval 
lessons from the Russo-Japanese war it is necessary to bear in mind 
the peculiar topographical conditions of the area of operations. 
The Japanese base at the Elliot Islands was only about 70 miles 
from Port Arthur, so that -scouts would not .require a yery wide 
radius of action during that particular phase of the war, though 
the advent of the Russian Baltic fleet. probably required scouting 
over a more extended area, and with larger vessels: Another topo- 
graphical feature of the Port Arthur campaign was the shallowness 
of the sea in this district, even far out from the land; and this, 
taken in conjunction with the absence of strong tides, made sub- 
marine mining on an extensive scale remarkably egsy,,and thus 
rendered scouting in large and deep vessels specially. dangerous. 
On the whole, the results of the late war appear to have caused a 
slump in locomotive torpedoes, while there has been a brisk rise in 
submarine mines. .. 

Sea-going qualities.—All the new scouts have high forecasties ; 
and, so far as they have been tried, they are said to be excellent 
sea boats, eapable of steaming against a heavy sea, and maintain- 
ing a good speed under all ordinary conditions. As a practical 
illustration of this: I may mention that one of the Laird twins 
left Gibraltar in company with the fleet a short time ago. All the 
ships started on their quarterly full-power trial, and in’ three 
hours the scout had run the whole squadron out of sight, including 
the Amethyst—turbine third-class cruiser. The scout attained a 
speed of nearly 25 knots with hine-tenths of her horse-power, a 
dirty bottom, full up with stores and coal, and deeper than her 
contract trial draught. And after the four hours trial ‘was 
over she maintained a comfortable 18 knots, except in the Bay of 
Biscay, where she met what is described as three-quarters of a 
gale of wind, with a heavy head sea, against which her speed 
never fell below 13-5 knots; and on arrival at Chatham she had 
enough coal left to steam another 1000 miles at 10 knots, There 
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‘ THE SCOUTS FORWARD AND FORESIGHT 


‘ ee 


7 


,amount of latitude as to design was allowed by the Admiralty to 
the builders as to size, horse-power, and other details, so long as | 
the following conditions were fulfilled : 

Speed.—25 knots on an eight hours’ trial. 

— of action.—Not less than 3000 nautical miles at 10 knots 
speed. 

Armament.—Ten 12-pounders, eight 
, torpedo tubes, above water. 
‘ Protection. —Sloping protective deck, not less than 14in. thick, or 
an equivalent in side armour. 5 


though, on the other hand, a long, shallow vessel is more likely to 
pitch her screws out of the water than a deeper one, and there 
is a prejudice afloat against short strokes and quick-running 
| engines. 


mous opinion amongst naval officers that efficient scouting will be 
of the highest importance in future naval wars, though, on the 
other hand, there is a wide diversity of views as to what class and 
| size of vessel will] be most suitable for the purpose. 


3-pounders, two 18in. 























"Name .| Ad ine) Begg yee swolu. Ait pres 
_ nee, | Forward. | Patrol. | Sentinal. Name. Speed. LH.P. ——_ sure in 
Builder... .. .. ..] Armstrong| Fairfield | Laird Vickers stokehold. 
*Length between per- Adventure 15,850 251-6 2-3 
j pendiculars .. .. 374ft. 365ft. | 370ft. - | © 360ft. Attentive 16,212 257-3 -- 
i : Breadth, extreme 38ft. Sin. | 30ft. 2in. | 38ft. Min. | - 40ft. Forward 15,018 211 1-3 
Ey {Draught .. 2. ..| 12ft. 3in. | 4ft. Qin. | aft. 2in. | aft. in. Foresight 14,277 210 
= iDisplacement (Navy | | : Pathfinder .. 17,176 220... 2-6 
a4 ist)... .. ., ..1 2640 tons | 2860 tons | 2900 tons | 2880 tons Patrol .. 16,433 213 
Le Depth moulded .. 23ft. | 23ft. | 23ft. Lin. | 24ft. Sin, Sentinel ; 17,488 204 
5 potler-toome a 3 | 3 | 4 | 3 Skirmisher .. 25-19 17,031 es. f= 
ee oilers . -|12 modified | 12 Thorny-| 12 Laird- | 12 Vickers ie fs : . ar 
: Yarrow | croft ' Normand | Bupeess. Some distinguished officers have their eye on the Atlantic liners, 
nee area .. .. ..| 7848q. ft. | 752 sq. ft. | 656 sq. ft. | 716 sq. ft. | and think that they would make better scouts than smaller vessels 
Workite surface... ./42,686 8q. ft.|42,960 sq. ft./43,800 sq. ft./44,053 sq. ft. | built for the purpose, on account of their high speed in all 
HP ae 250 260 275 230 | weathers and their great coal capacity. But against this it is 
{.P. cylinders Four 22in. | Two 31}in Two 32}in. | ; : ~° : : 
1.P. cylinders Pour sai. | eo = Tero Sain, | pointed out that they afford an immense target for either gun or 
L.P. cylinders .. Four 53in. | Four 57in. : Four élin, | torpedo; that their machinery is greatly exposed ; that they are | 
‘Tength of stroke 254in, | BOin. 30in. | 30in. | very costly; that there are not enough of them of high speed 
Bunker, capacity 450 tons 500 tons | 600 tons | 410 tons | under the British flag ; and, finally, that they would in all pro- 
: bability be wanted for other and even more important purposes in 


* Adventure longest. 


ture sakes t Adventure nearly 2ft. less draught. { Adven- 


§ Considerable difference. 
al C —Adventure (Armstrong): Protective deck ; 2in. on 
slope, Zin. on flat, covering machinery and magazine spaces, taper- 
ing forward and aft.; no side armour. Forward (Fairfield): Pro- 
Ws. hig deck ; 14in.- on slope, gin. on. flat, before ‘and abaft 
maciiaete spaces ; side armour, 2in. K. N, C, steel, protecting the 
al inery spaces. Patrol (Laird): Protective deck ; lin. on 
Slope, gin. on flat, over boiler and magazine spaces, tapering for- 
ward and aft; side armour, 2in, K. N.C. steel, protecting the 
roger Sentinel (Vickers): Protective deck ; lfin. on. slope, 
Fs ay va all fore and aft ; no side armour. and they would probably be wanted for other duties. 
a. rs pc firms whose tenders were accepted for the four pairsof | It isreported that the Japanese used their destroyers to a large 
Fairfiel ‘ew t Mesers.; Armstrong and Co., Newcastle ; Messrs. | extent for scouting purposes, and that they found them satisfac- 
head’: uM and Co., Govan; “Messrs, Laird“ and Co., Birken- | tory.- I have no direct or very reliable evidence on this point ; but, 
tuilt Fs ae Vickers and Co., Barrow. Messrs, Armstrong | even if they did so use them, it does not follow that they are the 
e Adventure and Attentive Messrs, Fairfield the Forward | best class of vessel for scouting. The Japanese probably used them 


case of a great naval war. 

Another school of thought seems to indicate large and powerful 
armoured cruisers as the proper vessels for scouting, on the prin- 
ciple that a reconnaissance to be of any use must be.pushed home 
in spite of opposition, and that no vessel without armour could do 
this. There appears to be some force in this argument, though a 
reconnaissance in force would be an operation of a different 
character from ordinary inshore scouting by small vessels, which 
could, if successful, return with the news, or transmit it direct or 
through an intermediate scout by wireless telegraphy. Armoured 
cruisers are somewhat costly vessels to be risked on scouting work ; 


Protection, 


3. 


might, under certain circumstances, prove to be a great advantage, | 


General opinions on scouting.—There seems to be an almost unani- | 


~* 


appears to be no difference of opinion as to the ability of the 
scouts to run down all destroyers in all weathers, with the excep- 
tion, perhaps, of the 30-knot boats: in a flat calm.: This has 
| been proved in practice on more than one occasion. They 
| can get 22 knots with half boiler-power ; and with their armament 
of ten 12-pounders—to be increased to fourteen in lieu of the 
| 3-pounders—they ought to make short work of half a-dozen enemy’s 
| destroyers, the scouts having their vitals protected, and ‘affording 
a steadier gun platform, though, on the ‘other hand, it is pointed 
out that they are themselves liable to torpedo attack, almost as 
| much so as battleships, except that their high speed might make 
| it more difficult to hit them. 
| Comparison with the 1901 design.—It may not be inappropriate to 
| compare briefly the eight scouts as built with the design worked 
out by Sir Philip Watts in 1901.. The latter vessel had a length of 
400ft. between the perpendiculars, with a beam of 44ft., and. was 
about 900 tons larger than the existing scouts, though her esti- 
mated cost was pfactically about the same. Her horse-power was 
about the same, and she was designed fora speed of 25 knots, with 
| 500 tons of coal in her bunkers. - But the fundamental difference 
| between her and the scouts as built lies in the fact that she had 
bunker capacity for 1200 tons of coal, though, of course, she would 
| not have made 25 knots when so loaded. This principle of ships 
| having a legend coal supply, with a draught of water at which they 
| can attain their contract speed, and a “full up ” supply, “at “which 
draught they cannot attain their full speed on first gomg to Sea, is 
| one which I. believe is generally accepted and approved. It 
certainly appears to be reasonable and; practical, in view of the 
great importance of a wide radius, of action. With 1200 tons of 
coal in her bunkers the 1901, design would have had a radius of 
action of 8500 miles at 10 knots. Thi8 ‘is more than double ‘the 
endurance of the existing scouts ; and¥as thé principal-complaint 
against the latter is their very limited coal supplysfthere “are; no 
doubt, some officers who .would: prefer the earlier design, even. 
with a slight reduction of speed on first going, to sea ; but with the 
certainty that the heavier ship would-maintain her speed better in 
rough water. a 
Armament.—The 1 
rotected by 4in. armour, and a dozen-machineé guns ‘unprotected. 
The armament—revised—of the scouts, as built,- is fourteen -12- 
pounders and two 18in. torpedo .discharges,.above water. . There 
seems to be still some difference of opinion as to which of these two 
armaments is the most suitable for a scout ; ‘though I am.bound to 
admit that there is a great preponderance in favour of the 12- 
pounder armament. : N mh 4 
Class.—The scouts form 


901 design was intended‘to carry six 4in. guns, 


a class of their. own, intermediate 


between cruisers and destroyers, designed to perform special and 
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important duties, which, it is assumed, could not be properly per- 
formed by either of the other classes. But whether or no—in the 
words of the popular phrase—they are destined to “‘ supply a long- 
felt want;” is a question which must be decided by the officers in 
command of our sea-going squadrons. It is the opinion of some 
high authorities that they are not worth the money spent upon 
them ; and, in this connection, it may be interesting to compare 
them with the class immediately above them, and the class next 
below them. The Sapphire and Amethyst are our two latest third- 
class cruisers; their official tonnage 1s 3000—very little bigger 
than the scouts. The Sapphire made 22-4 knots on her trial, and 
cost, in round numbers, £230,000. The Amethyst—turbine—made 
23-6, and cost, in round numbers, £227,000. Both ships are armed 
with twelve din. guns. The next class below the scouts—omitting 
the somewhat obsolete torpedo gunboats—will be the new ocean- 
going destroyers of-800 tons, all of which are to have turbine 
engines ; they are to have a s of 33 knots, to cost about 
£138,000 apiece and to be ar:ned with three 12-pounders and two 
torpedo tubes. 

In comparing the scouts with the third-class cruisers, it does not 
seem reasonable to condemn the former on account of their much 
lighter armament, if their higher speed will enable them to perform 
some specific and important duty, which the latter could not per- 
form. We do not assess the value of the Vulcan—torpedo depit 
ship—or the Maine—hospital ship—or the Aquarius—water carrier 
—in terms of their armament. High speed costs a great deal of 
money. Ar t is ch , but will not take the place of 
speed. In comparing the scouts with the new ocean-going 
destroyers, there can be no doubt that the latter will attain a 
much higher speed on trial ; but it does seem doubtful whether 
they will make suitable scouts, or carry fuel enough for the 

urpose. They are cam tively small vessels ; and it is a well- 
wn fact that the smaller the vessel the greater is the difference 
between her trial speed and the speed she witl be capable of main- 
taining at sea. And, conversely, the larger the vessel the more 
closely will her ocean speed approach to that which she made on 
trial. It is scarcely necessary to add that the new scouts are built 
with very fine lines; and, though a personal mspection of the two 
Birkenhead vessels would lead one to believe that they have no 
hollow lines, this may perhaps be an optical delusion. 





Sir Philip Watts, in opening the discussion, said that 
with regard to the designs and tenders for the scouts, the 
matter was not dealt with so expeditiously as might be 
supposed from Admiral Fitzgerald’s account of it. The 
original conditions, rather more fully stated, were as 
follows :—To have reciprocating engines. To have a 
radius of action of not less than 3000 knots at 10 to 12 
knots speed in fully equipped condition, with provisions 
and stores forone month on board. The radius of action 
to be determined by a ninety-six hours’ trial, and on the 
coal consumption during the last forty-eight hours of that 
trial. The coal carried on this trial to be such that at 
the middle of the trial the bunkers should not be less 
than half full. To maintain a speed of not less than 
25 knots for eight hours, fully equipped, carrying not less 
coal than one-half the quantity sufficient for 3000 knots 
at from 10 to 12 knots speed. On the first hour of the 
eight hours’ trial six runs to be taken on’ the measured 
mile and the mean speed, and corresponding revolutions 
obtained, to be used in obtaining the speed for the 
remaining seven hours. Armament to be not less than 
six 12-pounders with 150 rounds per gun, eight 3-pounders 
with 300 rounds per gun, and two 18in. torpedo tubes with 
twotorpedoes. Protective deck not less than Zin. on hori- 
zontal part and lin. on sloping part. Vertical armour 
to be proposed as an alternative if desired. To have anade- 
quate complementof officers and men. To carryall neces- 
sary spare gear and stores for machinery and hull for one 
month. Maximum tensile stress, calculated as usual, not to 
exceed 6 tons for mild steel or 8 tons for high tensile steel. 
Maximum compressive stress not to exceed 4} tons for 
mild steel or 6 tons for high tensile steel. In fully equipped 
condition, with bunkers full, to have a meta-centric 
height of from 2}ft. to 2}ft., and in the light condition 
not less than 14$ft. The range of stability in either case 
not to fall below 60 deg. Designs and tenders were called 
for on 23rd May, 1902, and were received on 18th July, 
1902. The four firms which subsequently received orders 
were chosen, and their: designs carefully examined. 
Complete calculations were made at the Admiralty for 
all of these designs, and on the 5th November, 1902, the 
firms were informed of the modifications desired in their 
designs. Revised designs and tenders were received on 
2nd December, 1902. These were examined, and again 
calculations were made. On 11th February, 1903, the 
firms were informed of further modifications required, 
and the terms of: the proposed contract were com- 
municated. Thus it took eight or nine months to discuss 
the several designs and bring them into line, and during 
this period they most of them underwent very consider- 
able change. Finally, they all had the same armament; 
they had machinery of sufficient power to give them 
about 26 knots speed; they had the same height of fore- 
castle and freeboard; the same stability and strength, 
and they might be expected to be equally good sea boats ; 
and they had a radius of action of from 4000 to 6000 knots. 
With regard to Admiral Fitzgerald’s comparison of the 
scouts with his 1901 ship, he thought the scouts should 
have ‘obtained generally greater speed. Armstrongs, by 
ascertaining the most suitable screws, obtained a speed 
of 25°88 knots, and by taking the most favourable condi- 
tion as to weights allowed by the contract they might 
certainly have obtained -12 of a knot more, making 
26 knots. As premiums were not paid for speed, the con- 
tractors were not so anxious to obtain the greatest possible 
speeds. In comparing the two types of vessels, the scouts 
built should be credited with a knot more speed than 
Admiral Fitzgerald’s 1901 design—-two of them had: got 
this knot; they were also of lighter construction, and 
they carried a good bit less coal. These were the three 
points of difference. If the three transverse blocks of coal 
between the boiler-rooms and between the after boiler- 
room and the engine-rooms were removed from Admiral 
FitzGerald’s 1901 ship, reducing the bunker capacity and 
length of the ship to the bunker capacity and length of 
the Attentive, the breadth and depth couldalso be reduced 
to those of the Attentive, and the ship would then be of 
the same dimensions and power as the Attentive, but of 
somewhat heavier construction. The cost would be 
approximately the same. So that it came to this in the 
Atteptive—you get a ship of a knot more speed, but less 
radius of action for approximately the same money. 
With regard to the lines of the vessels, the bows and the 





sterns are hollow in all cases, butin ships of such lengths 
and speeds much hollowness in the bow is not desirable. 


Admiral Sir Reginald Custance dealt with vessels of 
the Scout class as instruments of war. He said that 
underlying the design were two totally different ideas. 
Originally, the idea was to have a vessel to do work which 
a destroyer could not do. For instance, an enemy might 
have a base which destroyers could not reach because of 
its distance. Then came Admiral Fitzgerald with the 
idea of a scout, a vessel which could act with squadrons, 
and the two ideas got completely mixed up. As a result, 
instead of a vessel with 1200 tons coal stores, and a 
corresponding enduring mobility, they had a vessel with 
only 600 tons of coal, and, consequently, less enduring 
mobility. The two criticisms which he had to pass on 
the new vessels were that they did not carry sufficient 
armament, and that they were too fast. 

Admiral Sir E. Fremantle expressed the opinion that 
it would be better if all vessels of the Scout class were 
built without side armour. He remarked, also, that the 
Armstrong boats differed from the other vessels, in that 
they drew less water. While they made their speed 
thoroughly, their draught was 12ft. 3in. against 14ft. 2in. 
Personally, he attached great importance to the question 
of the draught. People were too apt to think of naval 
actions as always being fought in the open sea. The 
real fact was that in warfare there was a great deal of 
work to be done in shallow water. Discussing the 
question of armoured cruisers, he endorsed Admiral 
Custance’s view that they were too powerful to be sepa- 
rated from the fleet in which they formed a valuable 
fighting unit, and he came to the conclusion that while 
we wanted battleships, cruisers, and vessels for scouting, 
we did not want ships of the Minotaur class. He agreed 
with Admiral Custance that it would be better to have 
scouts with armament rather superior to that of the pre- 
sent boats ; but to get that they must not reduce the speed. 

Engineer-Lieut. Ewart said the Pathfinder had given 
least bother of any of the vessels, and was the best type 
of scout at present. 

Mr. Luke suggested that information of displacement 
might be given in the reply to the discussion. 

Professor Biles said that they found a destroyer 
approaching this type of scout in the new 36-knot vessel. 
There they had an advance of 10 knots in speed, while 
the cost approached that of the scouts. It might be of 
interest to note that the dimensions proposed by Admiral 
Fitzgerald in the design which Sir Philip Watts produced 
were nearly the same as those adopted in the American 
scouts. 

Mr. Reid said the American scouts were fitted with 
turbines. While we were satisfied with scouts costing 
£275,000, the Americans were paying £450,000 for each 
vessel. Probably that was due partly to the inexperience 
of the Americans in that line of work, and partly to the 
fitting of turbines. He thought that in the Scout class 
the ram stem was open to criticism. A boat with such 
a bow would throw a lot of spray on deck, which at 
25 knots was equivalent to small shot. Ifa gunner got 
this in his sighting eye, his language and his shooting 
would be equally demoralised. The Armstrong firm 
seems to have been endeavouring to reach a better type 
of bow, without having the courage of their convictions. 

The President, at the conclusion of the discussion, said 
Admiral Fitzgerald would reply in the “ Transactions.” 


In the afternoon the paper taken was that by Sir | 


Edward Reed, of which an abstract follows :— 


“On VESSELS CONSTRUCTED FOR SERVICE IN OUR COLONIES | 


AND PROTECTORATES.” 


For the last twenty years I have had the pleasure of acting as 
naval architect and engineer to the Crown Agents for the 
Colonies in connection with a considerable portion of the require- 
ments of the Marine Departments of the British Crown Colonies, 
and, more recently, of certain British Protectorates, who, also, for 
certain purposes, are represented by the Crown Agents in this 
country. It is of some parts of the work which has thus passed 
through my hands that I propose to give a brief_account, which, 
I venture to hops, may be found of some interest to this 
Institution. 

It will be readily understood that the wide distribution of our 
Colonies, and different conditions which prevailin them, give rise toa 
considerable variety in the requirements of their marine depart- 
ments. 

The tug-boats Goliath and Samson were built in 1902 for special 
service in the Port of Colombo, which is one of the principal ports 
in the Crown Colonies at which very large steamers call, as is well 
known. The conditions laid down by the Government called for a 
very powerful tug, for assistance in berthing and unberthing large 
steamers up to 15,000 tons gross tonnage, and for quickly towing 
the largest vessels round at right angles when entering dry dock 
with a strong beam winu blowing. The tugs were further required 
to be handy and quick in turning round, as they had to manceuvre 
in a confined space, for which reason also the length over all was 
strictly limited to 120ft. It was also required that they should 
carry sufficient coal for sixty hours’ steaming. 

To comply with the above requirements I estimated that each 
tug should be of not less than 1000 indicated horse-power, and 
twin screws were adopted, with the double object of increasing the 
manceuvring power, and of accommodating to the best advantage 
in so short a vessel the large engine power required. The dimen- 
sions of the vessels were 120ft. long, 26ft. beam, and 12ft. 8in. 
depth. Their draught was 10ft. 6in. An engraving of them is 
given on page 345. Onadraught of water of 9ft. forward and 12ft. 
aft, they are each able to carry the 75 tons of coal which are 
necessary for sixty hours’ steaming at moderate speed, the fuel 
intended to be used being Bengal coal. 

An important feature in the equipment of these vessels was a 


ing them to ascend the shallow creeks and tributaries of th 
Niger at any period of the year. pe 

Serew-in-tunnel steamers.—A method of construction which ha: 
become fairly common in recent years for certain classes of shallow. 
draught vessels, is that in which the propellers work in tunnels 
formed in the after part of the boat. This system is equally applic 
able to single-screw and twin-screw boats, and allows of a much 
larger propeller or propellers than would be practicable in vessels 
of ordinary form. This type of boat seems to be destined to 
supersede to a large extent that of the stern-wheeler, because. 
while offering similar advantages in respect of draught, it at the 
same time affords a more efficient means of supplying power to the 
propulsion of the vessel, and the machinery used is of more 
— and lighter type than that required for driving stern 

Ss. 

The screw-in-tunnel principle is also hag to cases where 
the stern wheel would be quite inadmissible, such as in shallow. 
draught. vessels where considerable speed is indispensable, and in 
vessels where a necessity exists for combining shallow draught and 
seaworthiness. The Corona is an example of this type of vessel 
The Corona, a shallow-draught twin-screw steamer, was designed 
for use on the Niger as the yacht of the High Commissioner of 
Northern Nigeria. She is 160ft. in length, 30ft. broad, having a 
depth of 5ft. Gin. Her draught, when quite complete, with all 
tanks full, with steam up, and with crew, stores, and outtit on 
board, and forty-eight hours’ wood fuel in bunkers, was not to 
exceed 2ft. in fresh water, and her speed was not to be less than 
10 miles perhour. The service for which this vessel was intended 
naturally called for an unusual amount of accommodation, and this 
was suitably distributed upon the main and upper decks, which 
extended from the stern to within a few feet of the bow. The 
engines are of the vertical triple-expansion surface-condensing 
type, steam being supplied from two Stirling water-tube boilers, 

e propellers are 3ft. 9in. in diameter, and the speed attained on 
trial was 10} miles. ‘The Corona is fitted with electric light, steam 
steering gear, steam windlass, and a small refrigerating installa. 
tion. A point which was considered of much importance in settling 
the design of this vessel was the absence of vibration, and this was 
satisfactorily attained by the balancing of the engines and special 
attention to the pillaring and bracing of the ship’s structure. 

Moseley.—The sailing and rowing lifeboat supplied to the 
Colony of Lagos in the year 1900 having become inadequate for the 
important work it was called upon to perform, it was decided at the 
commencement of 1905 to replace that boat by a stearn lifeboat, 
which would be capable of performing the increased service 
required of it—a course rendered especially necessary by the amal- 
gamation of the administration of Lagos with that of Southern 
Nigeria. The principal duties required of the boat are the primary 
one of saving life from wrecks, communication with steamers lying 
in the roads, bringing off mails from and conveying them to the 
mail steamers, and carrying on the continuous work of the survey 
of the bar, in connection with dredging operations. A very strong 
wish was expressed by the local authorities that the boat should 
be fitted with twin screws if possible. This requirement was some- 
what difficult of attainment in a boat of the dimensions intended, 
as it was at the same time desired to afford the propellers protec- 
tion against damage. It was accomplished, however, by arranging 
the propellers in two independent tunnels, and so distributing the 
subsidiary parts of the machinery in the engine-room as to leave 
sufficient room around the engines for their proper manipulation. 

The principal dimensions of the Moseley are :—Length, 57ft.; 
12ft. 6in. breadth, 5ft. 8in. deep, and having a draught of 
3ft. 43in. Mild steel instead of high tensile steel is used in the 
construction of -the Moseley’s hull. This material was adopted in 
order to provide a margin of thickness in the plating against the 
effects of corrosion, which is likely to be considerable in the case 
of a boat working so much upon the bar. ‘lhe weight of the hull 
was, of course, increased thereby, but an extra effective draught 
of about din. was gained by omitting the central wood keel which 
is usually fitted, the keel plate being made twice the thickness o‘ 
the rest of the plating. Another modification was introduced i: 
the arrangement of the water-tight compartments forward in order 
to provide spaces in which the mails can be carried sheltered from 
the weather and seas. A compartment was also arranged abaft 
the cockpit for the same purpose. 

The machinery consists of two sets of compound surface-con- 
| densing engines and a Yarrow water-tube boiler. ; 

I propose now to offer a few general remarks on the various 
shallow-draught steamers to which I have alluded, First of all, it 
will have been noticed that in almost every case the original 
| demands of the local authorities, as regards either carrying power 
or speed, have had to be cut down in order to comply with the 
limit of draught which had been prescribed. It may, at first 
| sight, seem that there should be little difficulty in reconciling the 
various requirements ; for instance, by means of some increase in 
the proposed dimensions of the boat. If the draught laid down 
must not be exceeded, and you wish to give the boat a certain 
carrying power which she would not have on that draught, it is 
easy to say, Make her larger! Similarly, if you cannot carry, on 
the draught allowed, sufficiently heavy machinery to give the 
desired speed, again, Make her larger! That is simple enough. 
But, as a matter of fact, there is another factor to be taken into 
account. I refer, of course, to the cost. ‘ 

There are certain requirements which have to be complied with 
in any vessel of importance for more or less tropical service. The 
steel work of the hull must be galvanised. All the woodwork, with 
some unimportant exceptions, must be of teak. The cabin 
windows, which should be numerous and of large area, must be 
fitted with jalousies as well as with ordinary glass sashes, and 
often with mosquito-proof sashes as well. A wood sun deck, 
covered either with painted canvas or zinc, must be fitted, usually 
the whole length of the vessel, instead of awnings. Canvas side 
curtains are also usually asked for. The anchors are required to 
be heavy, and the chains of much greater length than would appear 
to be called for by the draught. These, and a number of other 
minor requirements, all add, in their degree, to the weight of the 
equipped vessel—which vessel, it must be remembered, is of the 
lightest construction consistent with strength—and, when the 
draught is strictly limited, they have, in the aggregate, a con- 
siderable bearing on the general design. They, of course, involve 
extra cost as well as weight. 

I sometimes doubt whether the strict limitation of the draught 
to a number of inches more or less arbitrarily fixed is really as 
important as it is said to be. I say this in view of the restrictions 
which it imposes upon the weights carried in the shape of 
machinery, steering and windlass arrangements, cabins, and other 
details. It is difficult to believe, for instance, that in the case of 
a vessel, say, about 135ft. long and 26ft. wide, whose draught is 
severely restricted to 2ft., the sacrifices that have to be made in 
all directions, as above indicated, in order that the draught shall 
not be exceeded even by lin., can be compensated by any 
increased scope of service, during a very limited portion of the 








powerful steam fire pump, which was fitted for the purpose of 
extinguishing fires on other vessels, and which proved on trial | 
to be easily capable of maintaining a pressure of 80 lb. per square | 
inch in the fire main when four 2hin. hoses with Jin. nozzles were | 
rigged. The machinery consisted of two sets of compound surface- | 
condensing engines, steam being —_ at 125lb. pressure by two | 
single-ended cylindrical return-tube boilers. The air and feed | 
— were driven off the main engines, two auxiliary feed pumps 
of Weir’s make, and an auxiliary air ot for use when the main 
engines were not at work, being also fitted. ‘ 

Stern-wheel canoes are vessels of a special type which have | 
been found very useful in the upper reaches of the Niger and its 
affluents, as their extremely light draught enables them to proceed | 
with passengers and light loads to and from points quite inacces- | 
sible to vessels of deeper draught during the dry season. 

These so-called canoes are built of Siemens-Martin galvanised 
raild steel. Their draught of water was only 9in. with a load of 
two tons on board, including fuel, this very light draught allow- 


year, that the 24in. draught will allow her to perform as com- 
pared with a draught of 25in. This additional inch of draught, be 
it observed; involves no appreciable increase in cost, but gives 
about 7 tons of displacement, which can be very profitably applied 
to the great benefit of the vessel either wholly in increased speed, 
or in general mitigation of the restrictionsabove referred to. 
The steering qualities of stern-wheel steamers built’ for colonial 
or other like service are of very great importance, as these vessels 
have at times to navigate rivers having soem bends and many 
shallows. Experience gained from the vessels built under my care 
shows that while vessels with two wheels fitted aft, with the engine 


| space between, steer efficiently with only one rudder, vessels fitted 


with a single stern wheel generally require three, one being 
situated on the centre line, and one on each side, This is due in 
part, of course, to the fact that with a wheel on each quarter 
It is possible to fit a rather larger rudder than with a single stern 
wheel. , 

At the steam trials of the vessels carried out in this country it 
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was clearly demonstrated that it made practically no difference in 
turning with the helm hard over, whether both wheels were in gear 
and full s 


free. 

Mr. Reid, in opening the discussion, dealt with Sir 
Edward Reed’s reference to the complaint from the 
Uganda Protectorate relative to the vessels built for 
Lake Victoria. He said he sympathised with Sir 
Edward in the position in which he was placed in being 
unable to supervise the work on the lake. He was 
unable to agreé with the author, however, in the ex- 


planatign put forward for the serious discrepancy in the | 


A difference of 18in. on 6ft. was a very 
It amounted to 150 tons 
extra weight on the boat.’ It was just possible that the 
handling of the re-construction work by railway 
engineérs had a detrimental effect on the boat, but 
he did not think that was sufficient to account 
for the whole of the discrepancy. This was a new type 
of boat, the builders had no experience upon which to 
work, and probably the trouble began when the keel was 
first laid. He thought that the building of the Goliath 
and the Samson was a mistake. They were lying along- 
side the breakwater doing very little work, and he be- 
lieved the Harbour Board of Colombo would be very glad 
to get rid of them. He did not think either that they 
were properly designed for work as tugs. On the con- 
trary, they seemed to be used for conveying people about 
on pleasure. No tug so encumbered as these were 
could be properly handled. With reference to Sir 
Edward Reed’s remarks on the steering of stern- 
wheel steamers, one remedy which had been sug- 
gested was that the stern wheel should be swivelled, 
so that the wheel could be turned in emergency 
square off the ship, and by bringing power to bear at 
right angles the vessel could be screwed round and 
worked off the bank. One such vessel was built, but 
he had never heard whether it was successful. The 
idea, however, seemed worth consideration. 

Mr. Murray said that in dealing with stern-wheel 
steamers Sir Edward Reed made no reference to a 
system adopted in Columbia. That system was to have 
a rudder at the forward end. There were three rudders 
between the stern wheel and the hull, and one working 
forward. That had a very good effect, especially in sharp 
turns on the river. He did not agree with the twin 
screws for the Goliath. Personally, he would prefer a 
single screw, probably with the stern frame opened out. 

Professor Biles said the paper showed the remarkable 
versatility of Sir Edward Reed. One looked upon him as 
the founder of the Institution, and a deep debt of grati- 
tude was owing him for the trouble he had taken in 
preparing the paper. 

On the proposition of the President, a vote of thanks 
was accorded Sir Edward Reed, and the meeting then 
adjourned. 

The dinner of the Institution was held in the Grand 
Hall of the Hotel Cecil on Wednesday evening. . The 
attendance was very large. ‘ The Royal toast having 
been honoured, the President proposed “The Royal 
Navy,” to which Admiral the Hon. Sir E. Fremantle 
replied. Vice-Admiral Sir R. Custance then proposed 
“The Mercantile Marine.” He commented favourably 
on the new kind of manceuvres that were to be tried this 
year, but warned his hearers not to draw wide con- 
clusions from an experiment that, after all, was on a very 
small scale. Lord Inverclyde replied. He urged the 
harbour authorities of this country to bestir themselves, 
and to provide great facilities for the accommodation 
of huge vessels. 
the Workmen's Compensation Act, he regretted that 
seamen had been included, and he thought that if they 
were to gain the advantages of compensation it should be, 
as recommended by the Committee which had gone 
carefully into the matter, by amendment of the Merchant 
Shipping Act. 

“Seientific Institutions” was proposed by Prof. Francis 
Elgar, and happily responded to by Lord Rayleigh. 

“Our Guests * was proposed by Col. H. F. Swan, and 
in replying M. Bertin invited the institution to visit 
Bordeaux next year, when the anniversary of the steam- 
boat would be celebrated. i 

The final toast was “ The Health of the President.” 


i 


draught. 
remarkable over-draught. 








SAPETY SMOKE HELMETS. 





Iw reply to a question asked in the House of Commons the 
other day, Mr. Herbert Gladstone stated that a Royal Com- 
mission would shortly be appointed to examine and inquire 
into the various types of respiratory apparatus used-in con- 
nection with the rescue work at the Courriéres Mines, with 
the object, if considered desirable, of making the adoption of 
some such form of apparatus compulsory in English mines. 

The two types of combined smoke-helmet and respiratory 
apparatus employed at Courriéres after. the.catastrophe_were 
both of German origin. One was supplied by the Draeger- 
werk, of Lubeck, and the other was obtained from the Berlin 
Oxygen Works. They are very similar in their construction 
and method of working, but in no sense can either be termed 
a new invention. The principle on which they both work is 
based on the fact, demonstrated by Regnault and. Reiset, 
that a limited amount of nitrogen will serve for an indefinite 
period for respiration, provided that the carbonic acid gas 
exhaled from the lungs be removed, and the oxygen absorbed 
by the blood be regularly and systematically replaced. 

The first apparatus of this kind was Schwann’s aérophore, 
which consisted of a large gas-tight bag containing a cylinder 
of compressed oxygen, from which the wearer allowed a small 
quantity of gas to escape at intervals into the bag or sack. 
This gas-tight sack, which was lined with a sort of cotton 
cloth or fustian, saturated with caustic potash to absorb the 
carbonic acid, communicated by means of a flexible rubber 
tube with the mouth of the person using the apparatus. 
When the apparatus was in use, it was necessary to close the 
nostrils with some kind of clip, so that breathing could only 
take place through the mouth, In this way a man was 


ahead, or whether only one wheel was being driven | 
ahead with the full power of the engines, the other wheel running | 
eee é eae nears ~ “| and “construction of the modern apparatus referred to 


Referring to the new clauses in| 


enabled to work for a space of nearly twenty minutes con- 
tinuously in a vitiated or poisonous atmosphere. 

This early apparatus was very useful, but possessed obvious 
disadvantages. It served, however; as a basis for the design 


above, embodying in a more practical manner the same 
principles. These consist of three principal parts:—(1) A 
helmet or mask covering the face and eyes, but leaving the 
ears free, which is held in position by a leather strap passing 
behind the head. It is fitted close to the face by means of 
a rubber pad or cushion somewhat similar to the inner tube 
of the pneumatic tire of a bicycle. (2) A regenerator, 
consisting of two cylinders containing a number of trays of 
perforated metal, each tray carrying a layer of granulated 
caustic potash, thus offering a comparatively large surface 
for the absorption of the carbonic acid gas exhaled from the 
lungs. The heat which is generated during this process of 
absorption is removed by passing the air from the regenerator 
through a refrigerator. This refrigerator consists of a cylin- 
der of thin plate between the double walls of which the exter- 
nal atmosphere circulates. (3) An accumulator or reserve of 


oxygen compressed to about 120 atmospheres, and fitted with 
a special regulating valve, by means of which the discharge 
from the two cylinders is automatically adjusted. 

The weight of the whole apparatus in complete working 
order is about 28 lb. When the helmet has been adjusted to 
the face and hermetically closed the stop valve on one of the 
eylindersis opened. A certain quantity of atmospheric air is 
at this moment enclosed in the apparatus, being contained in 
the lungs and the different tubes and connection, and holding 
the supply of nitrogen necessary for respiration. The size of 
the tubes and the pressure of oxygen are so calculated that 
under normal conditions the air circulates through the lungs 
and round the apparatus about ten times every minute. 
Each time the air passes through the regenerator its carbonic 
acid contents are completely eliminated by absorption by 
the alkali, after which the air is re-charged with its proper 
quantity of oxygen and again rendered fit for breathing. 

A very favourable report on the Draeger apparatus’ was 
made officially on behalf of the Fire-damp Commission of the 
Public Works Department at Paris by M. Lebreton, chief 
mining engineer. This report was published in 1905 in the 
June number of the Annales des Mines. Dr. Guglielminetti 
gave a demonstration of the working of the apparatus in 
October, 1904, before the Southwark Bridge Fire Brigade, and 
in June, 1905, a similar demonstration was held before the 
Mining Congress at Liége. 








RECORD SCOTTISH SHIPBUILDING. 





For the first three months of this year the tonnage of new 
shipping launched from Scottish shipyards amounts to the 
record figures of 137,640 tons, made up by 81 vessels. The 
previous highest output for the corresponding quarter of 
the year was 75 vesselp, of 117,940 tons in 1899. Last year 
the output for the corresponding period was 55 vessels 
of 114,716 tons. The output per month on this occason has 
been :—January, 23 vessels of 36,348 tons; February, 23 
vessels of 40,988 tons; March, 35 vessels of 60,304 tons. 
The output for March is the highest ever attained for any 
corresponding month in the history of the industry by over 
3000tons. There is, on the other hand, a very marked scarcity 
of orders fornew shipping. Altogether, the fresh work reported 
as having been booked during March does not amount to 
more than 5000 tons, although it is known in certain circles 
that some important orders have been booked, or are pending. 
The question of an advance in the boilermakers’ and iron 
shipbuilders’ wages, as well as the agitation for weekly pay- 
ments, and the continued high price of materials, are factors 
in bringing about the cessation of orders, or the reticence 
about making public the new work actually booked. So far 
as concerns the men employed in boiler shops on the Clyde, 
the claim recently made for an advance of wages has been 
practically settled on the basis that an advance will be 
conceded of 5 per cent. on piece rates and 1s. per week on 
time rates; the advance on time rates, however, to be 
restricted in the case of the riveters and caulkers in the 
lower reaches of the river to 6d. per week. This difference 
in the advance is intended to bring the time rates to 
practically a uniform level throughout the district. With 
regard to the application of the shipyard workmen, negotia- 
tions are still proceeding between the men and the 
employers. There is a strong likelihood of the order for 
@ new steamship for the Brazilian Lloyd, for which Clyde 
and other firms sometime ago submitted complete designs, 
being placed with Clyde builders. An officer authorised to 
negotiate for the work is now in this country. Representa- 
tives of two of the largest Clyde firms have gone to Trieste in 
connection with an important addition about to be made to 
the fleet of the Austrian Lloyd. Two steamers of between 
4500 and 5000 tons, and fitted with turbine machinery, are 
very likely to be ordered on the Clyde. 








IMPROVEMENT OF THE MISSISSIPPI. 


For some time past works of an important character have 
been in progress, with the object of regulating and improv- 
ing the middle and lower reaches of the Mississippi, situated 
between the confluence of the Missouri and the Gulf of 
Mexico.__The_ more immediate purpose in_view-_is, first, to 
create a new uniform channel of minimum depth; secondly, 
to prevent the washing away of the banks and bed in certain 
places ; and, thirdly, to obviate all risk of silting up in other 
localities. Among the operations to be undertaken so as to 
preserve the proper conditions of the navigation of the river are 
those relating to the different methods adopted for consolidat- 
ing the banks, for diminishing the width of the channel in 
those parts where the current is too feeble to prevent silting 
up, and for deepening the bed where bars and ‘shoals have 
made their appearance. One of the most. efficacious, and at 
the same time economical methods of protecting the banks 
is that of the mattrass. Mattrasses are composed of fascines 
or fagots bound closely and strongly together, and fixed at 
intervals along the river sides in the direction of the slope in 
the cross section from shore to shore. Equally good results 
are obtained by paving the surface of the banks, after 
reducing the steepness of the slope, with flints broken and 
well rammed, and mixed with stones of larger dimen- 
sions. It is a common and serious mistake, in order to save 
expense in land or material, to make the slopes of river banks 








too steep. When they caye in, as ineyitably happens sooner 


oxygen, consisting of two small steel cylinders containing | ] 


or later, it costs a great deal more to trim them to an easier 
gradient, and make good the damage, than it would have 
done to build them properly and substantially in the first 
instance. The operation of feducing too stiff a’ slope jg 
éffected by fixing a strong pipe on the ground by means of a 
fork, and supplying it with a continuous stream of water 
sufficieht in quantity and velocity, when spréad over the 
bank, to remove the excess of material. This method of pro. 
tecting falling-in banks is considerably more expensive than 
the former. 

When it becomes necessary, as in the present case, to 
narrow the channel, wickerwork is employed, fixed perpen. 
dicularly to the current of the stream, or trian larly-shaped 
timber caissons are sunk, resting upon the bed of the river 
Both these methods facilitate the gradual concretion of 
material, and also protect it against the strength and velocity 
of the current. Shoals and bars in the Mississippi arg 
attacked by simple dredging when they are not too large ang 
cumbersome to yield to this milder mode of treatment 
When they attain to proportions more bulky and unwieldy. 
the simple dredging process is supplemented by a powerful 
jet of water, which increases the progress of the work, by 
facilitating the travel of the buckets, The suction principle 
is used when the obstructions to be removed are of very large 
dimensions. : 








BEHRING STRAITS TUNNEL. 


A YEAR or two ago the project of connecting Alaska with 
the extreme north-east portion of Asia by means of a tunnel 
under Behring Strait, or by a bridge across it, was suggested, 
In the excitement caused by the war between Japan and 
Russia the project was not advanced materially. However, 
the idea has come once more to the front, and last month 
M. Loicq de Lobel, the originator of the project and the 
representative of an American syndicate which has proposed 
to the Russian Government the construction of the railway 
in question, read a paper on the subject in the Navy and 
Military Club in St. Petersburg before a large audience, which 
contained eminent army officers, representatives of all the 
Russian Ministries, court officials, members of the diplomatic 
corps, officers of the headquarters’ staff, and many railway 
engineers. M. de Lobel began his remarks by reviewing the 
official preliminary work which had been done by the French 
Commission under President Loubet’s patronage ; he showed 
that the United States, in supporting the syndicate, have 
not been moved by any secondary political considerations 
with regard to the future, and he displayed by means of 
large photographs the great railway works which have been 
carried out in Alaska. 

Then the lecturer gave the results obtained by a closer 
exploration of the Behring Strait ; it appears that the strait 
is about 384 miles in width and 167ft. in depth, and that, as 
there are two islands in the strait, it would be possible to 
divide the tunnel into three sections each about 124 miles in 
length, which corresponds with the length of the Simplon 
Tunnel. Eight proposals have been made by the syndicate 
to the Russian Government ; as read out by M. de Lobel they 





are :— 

(1) The syndicate demands no guarantee of interest from 
the Russian Government, and this would mean a yearly saving 
te Russia of £2,000,000. 

2) The syndicate would give the Russian iron industry 
orders to the amount of £12,000,000. 

(3) The syndicate pledges itself to employ only Russian 
engineers and workmen. 

(4) The syndicate would make no experiments to colonise 
the adjacent regions with foreign settlers; on the contrary, 
it would assist the Russian Government to attract settlers to 
the Siberian district. 

(5) The syndicate will respect all private rights of property 
in the district traversed by the railway. 

(6) The syndicate leaves it open to the Russian Govern. 
ment to buy the railway after thirty years, and would hand 
over to Russia all land which the syndicate may be holding 
on lease. 

(7) The syndicate pledges itself to establish a line of tele- 
graph which would be under Russia's control and which 
could be used by Russia. 

(8) The syndicate offers to establish a Siberian Land Bank, 
which, by advancing money to the settlers and peasants, 
would enable those classes to build suitable homes, and buy 
agricultural implements. 

Against the immense benefits that would accrue to Siberia, 
if the projected railway communication is carried out, the 
syndicate asks that it shall be granted the right to exploit 
parcels of land ae go in length on either side of the rail- 
way ; these parcels of land would alternate with parcels of 
land of the same length and belonging to the Russian 
Government. M. de Lobel then showed how the projected 
railway would contribute towards the economic development 
of Siberia ; he quoted the case of Alaska, which region before 
1867 was held to be incapable of cultivation, whereas to-day 
various kinds of cereals are raised with great success close to 
the Behring Strait, and he supported his statements in this 
respect by giving the official returns supplied by the | nited 
States Government. The project met with the warmest 
approval of the officials and experts who were present, and it 
may be said to have been advanced a considerable stage m 
public opinion. 








THE JAPANESE BATTLESHIP KATORI. 


Tur new Japanese battleship Katori now being completed 
by the Vickers Company at Barrow-in-Furness will proceed 
to the Clyde for her official trials, arriving at the Tail of the 
Bank on April 20th, under the command of Captain Saka- 
moto, who has been chosen chief officer of Japan’s premier 
ship in acknowledgment of his prowess during the war. The 
Katori will carry through all her steaming, manceuvring, 
and gun trials in the week beginning with April 23rd. These 
include, in addition to preliminary and progressive speed 
tests on the 24th inst., a twenty-four hours’ trial on the 
26th, and a full power test on the 28th inst. Before pro- 
ceeding to the Clyde the Katori will be dry docked at Liver- 
pool. After the trials the vessel will go to the naval con- 
struction works of William Beardmore and Company, 
Limited, at Dalmuir, and in that company’s large tidal dock 
will have her machinery opened out for examination, 
and otherwise be completed for her voyage to the Far East, 
instead of returning to Barrow-in-Furness. It is expec f 
that the ship will be formally taken over on the last day ° 
May, when she will leave the Tail of the Bank-as a- Japanese 
battleship, flying Captain Sakamoto’s pennant, and will be 








manned only by Japanese, 
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RAILWAY MATTERS. 


A service of electric tramways was opened at South 
Shields on Friday last. 

Tux gross earnings in 1905 of fifty of the principal 
American railways in the United States amounted to £137,276, 264, 
an increase of £8,965,775, or 6-9 per cent. over 1904. 


Arthe annual meeting on March 13th, the Pennsyl- 
yania shareholders approved the purchase of the Allegheny Valley 
Railway, South-West Pennsylvania Railway, and York Haven and 
Zowenna Railroad. 


Ar a general meeting on Saturday at Vienna of the 
Emperor Ferdinand’s Northern Railway, an agreement between 
the Government and the board of management for the nationalisa- 
tion of the railway was adopted, 

Tur “ Bulletin” of the French Chamber of Commerce 
at Milan reports that the Director-General of Railways has pre- 
pared a series of measures with a view to furthering the’ develop- 
ment by thé Government of the Italian railways. 





A ‘COMMENCEMENT has been made with the Jarrow 
tramways. {The trainways will extend from the western boundary 
of the borough to the terminus of the South Shields line at Tyne 


Dock.. The Jarrow track will extend over 34 miles. 
THE Rigi, the pioneer of Swiss mountain railways, 
although eclipsed by many modern sky-scrapers,“ was last year 


used by 133,917 passengers; the number of trains run was 5004 
and of kilotns. 32,171. The net profits amounted to £5842. The 
ratio of working expenses was only 47-33 per cent. 


Av midnight on Saturday the tramways leased to the 
North: Metropolitan Tramways Company were transferred to the 
London County Council, under the terms of the new arrangement 
whereby the agreement is terminated now instead of four years 
hence.) The price paid to the company was £435,000. 


Tue total takings of the Bradford Corporation tramways 
for thé financial year ended Saturday last were £228,000, against 
£230,000 in the preceding year, when the Bradford Exhibition 
inflated the receipts. There will be a proposal for the first time 
to take something from the funds in hand for the relief of the 
rates, ; 


A Bivug-Book was issued on Monday containing returns 
of accidents and casualties, as reported to the Board of Trade by 
the’Several railway companies in the United Kingdom, during the 
three months ended December 31st, 1905.~ The numbers were 
269 killed and 1737 injured, as compared with 291 killed and 2010 
injured for the corresponding period in 1904, 


Tue official figures which have been furnished from 
Ottawa to the Press of the mileage of new railways and the aggre- 
gate mileage of completed lines in Canada differ materially from 
those given in THE ENGINEER recently. The explanation lies in 
the fact that the Government return is made up for the fiscal 
year ended 30th June, while my figures are for the calendar year 
ending 3lst December. 


Tue Leeds Corporation tramways have just completed 
another very successful year. The receipts for the twelve months 
and six days amount approximately to the sum of £309,000. . The 
number of passengers carried was 69,000,000. In the previous 
twelve months the-receipts-amounted to £294;324;and the pas- 
sengers carried numbered 60,739,324. It is expected that the 
estimated profits of £52,000 will not fall short of that sum, 


Tur North British Railway Company has accepted the 
tender of the Home and Colonial Acetylene Gas Syndicate, 
Limited, Glasgow, t6 ‘supply and erect four complete installations 
of McConechy’s grade self-purifying fuel storage acetylene gas 
jlants to light each of the new stations on the Kincardine and 
Junfermline Railway. These plants are of larger capacity than 
that supplied by the syndicate to the same company some five 
years ago to light Polmont Junction. 


Wirt an expenditure of £60,000 and three years’ work 
the railway alterations and improvements at Miller’s Dale Station 
are now almost complete. The old viaduct has been re-opened for 
general traffic, after having been thoroughly repaired. - Miller's 
Dale is one of the busiest country stations on the Midland system, 
and the construction of a new viaduct and loop line has been carried 
out to provide additional accommodation for the increasing traffic 
over the main line and the branch line to Buxton. 


A Russian Government Commission, according to the 
Neue Freie Presse, is considering a project to construct an Alaska- 
Siberia railway with a tunnel beneath the Behring Strait. The 
cost of the enterprise, which is said to be promoted by an American 
syndicate, i#*estimated at 47 millions sterling. The proposal is 
that the Asiatic portion of the line should connect at Kansk with 
the Trans-Siberian Railway, and that the American portion should 
ultimately be linked with the Canadian Pacific line. , 

Tur total traffic receipts of the London County Council 
tramways from *April 1st,~1905, to March 17th, 1906, were 
£602,985 from: lines worked by electric traction, and £143,640 
from lines worked by horse traction, or a total of £746,625. The 
receipts for’ the*corresponding period in’ 1904-5 under the same 
heads were £524,489,°£125,724, and £650,213 respectively. . These 
figures are not exactly.comparable owing to the purchase of fresh 
undertakings from time to time, the extension of lines, and the 
conversion of routes from horse to electric traction. 


_ Waite making a trip from Trenant to Musselburgh, on 
Sunday forenoon, a motor omnibus belonging to the Musselburgh 
Electric Tramway Company was completely destroyed by fire. 
The omnibus ‘was accommodated for thirty-six passengers, and 
cost £850. Fire broke out under the engine of the vehicle, and 
the passengers and driver had just time to escape before the 
petrol tank, which contained nearly 20 gallons of spirit, exploded. 
The force of the explosion was such that pieces of the vehicle 
Were scattered high into the air, breaking the telegraph wires by 
the roidside. Only the chassis and a portion of the engine were 
saved, Fortunately no one was hurt. 


_ Tay Farnworth Urban District Council have entered 
into an arrangement with the South Lancashire Tramways Com- 
pany whereby the company,* beginning last Saturday, will work 
the Council’s.electric trams,.thus bringing still nearer the linking 
of Liverpool: und Manchester by tramway. The Farnworth tram- 
an which jrun through and a mile south-east of Kearsley, are 
The ty connected with the South Lancashire lines at Farnworth. 
Wa Valkddn and Swinton Junction line and the Boothstown, 
: orsley, Eccles, and Swinton Junction tine are both expected to 
e completed by July,.and then only three miles of tram-lines 


ag to be constructed to connect the two great Lancashire 


A COMMITTEE appointed by the Netherlands Govern- 
5: in 1901, ‘with the object of investigating and reporting on the 
scam which’ the railway connections of Amsterdam should be 
be ea! , transmitted ‘their report to the Minister for Commerce, 
aoe ry, and the Water Department in the course of 1905. It is 
a A wy > to separate the passenger traffic from the goods traffic, 
tion yy: . Central Station Fed traffic, to remove some connec- 
secds a establishments. The separation of the passenger and 
. Be raffic;~and the--freeing--of-the-@entral-Station- of goods 

athe, will be attainable only by the construction of a rail- 
in order thereby to re-establish the 


way belt round Amsterdam, 


rec 


NOTES AND MEMORANDA. 


Tue diameter of the iron in the link in eights, squared 
and divided by nine, gives the safe load in tons for chains. 


In the area controlled by the London County Council 
there are 283} miles of gas mains and and 61,119 consumers of gas, 


Lonpon’s daily supply of water in 1904 consisted of 
217,567,234 gallons. This was supplied. to 988,717 houses and 
6,549,090 people. The average daily supply per head was 33-49 
gallons, ; 


Tue following revised distribution of the bonus for 
good shooting at the annual test for gunlayers has been approved 
by the Admiralty :—For lieavy guns, 9-2in. and above, £3; 7-5in. 
and below, £2 ; for light quick-firing guns, £1. 

Tue fire appliances of the London Fire Brigade in 1904 
consisted of-80 land steam fire engines, 5 steam fire engines on 
barges, 1 fire float, 13 manual fire engines, 454 miles of hose, 184 
Py fire escapes, 29 long ladders, 1093 fire alarms, 314 horses, and 

304 men. 


A NEW aqueduct, which the Mexican Government is 
constructing between Xochimileo and the city of Mexico at a cost 
£1,800,000, is to be built of Srmoured concrete with expanded 
metal reinforcement. It will be over 15 miles long and 6ft. wide 
by 5ft. high. 


In reply to a question asked inthe House of Commons 
on Monday, it was stated that the total cost of the Dreadnought 
is £1,797,497, which includes £113,200 for guns. An expenditure 
of about £17,000 has been incurred at Portsmouth for alterations 
to the building slip and the erection of agantry. These additional 
works will, however, be available, and were required for future 
ships. No other expenditure on works has been necessitated by 
the construction of this vessel. 


To use concrete to protect a-natural rock formation 
would seem like gilding the lily, but according to Cement Age, an 
enterprise of precisely that character is now under way at Niagara 
Falls. The rock above the power house of the Niagara Falls 
Hydraulic Power and Manufacturing Company needs the protec- 
tion and support of which it will in time be deprived by the 
gradual crumbling away of shale, inconsequence of which a concrete 
revetment is being constructed. 


A NEw system of lighting the lamp of the South Stack 
Lighthouse off Anglesea, was put to work on Monday, March 19th. 
The old light had been in use since 1875, and was an oil lamp 
consuming paraffin under normal pressure. The new lamp is fed 
with paraffin under pressure and vaporised by means of a system 
known as Matthews’ vaporised oil system of lighting. The new 
light is reported to be of 250,000 candle-power, and is said to be 
visible on a clear night at a distance of 214 miles. 


A SMOKE-CONSUMING device, invented by Mr. George 
M. Boone, chief engineer of the Johns Hopkins University build- 
ings, has been installed in a number of boilers of different types in 
that city, including all at the university. ° It is described as a 
stationary deflector, attached to the furnace door or other con- 
venient place, which sets up a whirling motion of the gases and 
air in the fire-box and causes an early and intense heat, thereby 
preventing the escape of unconsumed gases and soot. 





. Work has been begun on three motor cars designed 
for use'in-a ‘‘summer“dash ” over the ice to the South Pole, says 
the American Shipluilder. They will be a feature of an Arctic 
expedition which may be undertaken next year by Dr. F. A. Cook, 
of Brooklyn. They are to have a combination of wheels and 
runners, and are to be so built that they may be propelled over ice. 
It is expected that they will make an average squad of 10 miles an 
hour day and night. Their weight will not exceed 800lb. They 
will be 12 horse-power. 


In view of a possible scarcity of stoker ratings for the 
ships to be engaged in this year’s manceuvres, the Admiralty have 
issued invitations for the temporary service of stoker ratings in the 
Fleet Reserve. The period is to be about four weeks from June 
10th ; the men who volunteer will have the option of counting this 
service in lieu of a year’s drill. The terms offered include a cloth- 
ing gratuity of £1 10s. for the provision of certain articles of kit 
and an allowance of 84d. per day in addition to the continuous 
service pay of their ratings. 


~ Tue Swedish Governmenthave introduced a Billin Parlia- 
ment authorising a grant for the purchase of waterfalls belonging 
to private persons, with a view to utilising them for supplying 
power for electric State railways. «It is further proposed to 
empower the Government to expend a sum not exceeding 
5,000,000 kroner—£277,000—to purchase waterfalls which may 
be considered necessary for working the State railways in the 
immediate future, and the purchase of which cannot be delayed 
without detriment to the State. ‘ 


Wuat is claimed to be the smallest electric motor- in 
the world is in the possession of a Texas electrician and watch- 
maker, who made it as a scarf pin. According to the American 
Machinist, it weighs one pennyweight and three grains, and is 
run by current from a small silver chloride battery. The field 
magnets are made from two very fine pieces of sheet iron scra‘ 
down and polished. Instead of copper as a conductor gold is 
used. The magnets are held together by gold screws and wound 
with very fine silk-covered wire, and the commutator bars are of 
gold. 

Over 780,000 horse-power in power stations equipped 
for electrical operation has been ihstalled, or is planned for use, in 
New York and its immediate vicinity. ‘ Of this amount the Seventy- 
fourth-street station of the Interborough furnishes 100,000 horse- 
power, the Fifty-ninth-street station as much more at present, with 
further capacity to be provided,.and the Ninety-sixth-street sta- 
tion of the Metropolitan, surface, system furnishes 60,000 horse- 
power ; the Kingsbridge station of the same system has an ultimate 
capacity of about 100,000 horse-power. The Edison illuminating 
stations furnish the balance. ‘ 


A SIMPLE arrangement for purifying mercury is 
described by Messrs. G. A. Hulett and H. D. Minchin in the 
Physical Review. The method consists in distilling the mercury in 
a Wurtz flask under diminished pressnre, allowing bubbles of air 
to pass through the mercury during distillation so as to prevent 
bumping. The air also serves the very useful purpose of oxidising 
any metallic impurity, such as zinc, cadmium, or lead, which 
otherwise would contaminate the distillate. Ordinary distillation 
in vacuo of mercury containing one of these metals does not suffice 
to remove the impurity ; but by using the method described, an 
amalgam of zinc can be made to yield pure mercury in a single 
distillation. 


A NEw form of microphone transmitter has lately been 
invented by the Italian engineer, Quintana Majorana, of the 
Government Telegraph Department, says the Scientific American. 
It differs entirely from the ordinary carbon microphone which is 
in common use, and is based upon the capillary contractions which 
the sound vibrations are made to produce upon a liquid jet. The 
principle upon which this action is based was observed by 
Chichester Belt some twenty years ago. The contractions of the 
liquid vein rise to corresponding variations in the electrical resist- 
ance of the cireuit, Using an induction coil we are able to obtain 
telephonic currents which tinder favourable-conditions may-reach, 
for sounds whose vibration is 500 periods per second, an intensity 
of 100 milliampéres. This isa much more powerful effect than 





\uisite communication for 


the goods traffic. 





MISCELLANEA. 


Tue Accrington District Gas and Water*Board propose 
sinking a shaft at Altham for water, so doubling the supply in the 
Great Harwood district. Analysts report that the water is quite 
suitable for domestic purposes. 


THE Electricity Committee of the Manchester Cor- 
poration has resolved to recommend the Council to make applica- 
tion to the Local Government Board for borrowing powers to the 
amount of £63,000 for electricity purposes, 


A NEW seam of coal has been found by the Wirral 
Colliery Company under the estuary of the Dee. This new seam ix 
reported to be 5ft. to 6ft. in thickness, and it is expected to prove 
a valuable addition to the coal reserves of this colliery company. 


On Wednesday, April 11th, at 12 noon, Sir Alexander 
Richardson Binnie, president of the Institute of Civil Engineers, 
will take the chair on the occasion of the one hundredth distribu- 
tion of certificates to the students of the Crystal Palace Company's 
School of Practical Engineering. 


THE two new boats for the Canadian Pacific Company’s 
Atlantic fleet—the Empress of Britain and the Empress of Ireland 
—are now nearing completion, and the first-named is expected to 
undergo her speed trials on April 9th and following days. The 
dates of sailing for these two vessels have been fixed for May 5th 
and June 23rd. 


THE homeward-bound Dominion Line steamer Norse- 
man, on Weduesday of last week, entered the inner harbour at 
Holyhead for coaling purposes, all available wood and timber 
having been consumed during the lengthened voyage across the 
Atlantic from New York. This is stated to be the first time that 
an Atlantic liner has been obliged to put into the inner harbour 
at Holyhead. 


Tue engines of the Allan liner Virginian, the first of 
the turbine boats built for the Atlantic service, have been thoroughly 
overhauled since last season, and on Thursday, the 22nd March, 
she sailed on the first trip of the present year for Halifax and St. 
John’s, with a full complement of passengers. It is expected that 
an increased speed will now be attained by this boat, as last 
season’s runs between Liverpool and Halifax were somewhat 
disappointing in this respect. 

At the annual meeting of the Canada Company, held 
in London last week, the Deputy-Governor referred to the electric 
iron ore smelting trials now being carried out at the expense of the 
Dominion Government.” These trials, as we stated in our last issue, 
are reported to have been successful, and the Canada Company is 
hopeful that indirectly they may benefit by the development of 
this new industry in the Ontario district, where large masses of 
iron ore are known to exist. 


THE process of changing the lighting installation at the 
Cumbrae Lighthouse from electricity to the acetylene gas system 
will be cempleted in about two months’ time. Acetylene has been 
in operation for some time at the Cioch Lighthouse and has worked 
very satisfactorily. The change is being made from motives of 
efficiency and not entirely of economy, for we understand that 
acetylene has been found to give a better fog light, besides being 
cheaper and more easily worked than electricity. 


Tue-British Motor Boat Club has arranged the follow- 
ing programme for thé motor boat rezatta which is to be held in 
the Mersey on June 8th and 9th :—Races will be held for motor 
boats not exceeding 40ft. over all, course about 30 miles; for 
motor boats not exceeding 30ft., course about 29 miles ; for motor 
boats not exceeding 25ft., course about 15 miles; for motor boats 
not exceeding 18ft., course about 10 miles. A handicap race for 
12ft. motor dinghies, abot 6 miles, and a similar race for boats 
not engined above 2 horse-power, course about 6 miles, 


An attempt is being made in Liverpool to induce the 
Cunard Steamship Company to change the proposed names for the 
two new Cunard vessels now in the stocks on the Clyde and Tyne. 
The vessels are to be launched during this summer and, unless 
some change is made, are to be christened the Lusitania and 
Mauritania respectively. It is felt locally that these names are 
not sufficiently British, and it is suggested that Britannia and 
Alexandra would be more suitable and appropriate for the two new 
vessels, which are to mark a new speed era in Atlantic liners. 


A DETERMINED movement in behalf of labour is being 
made in New York to compel the Government to build a second 
battleship at the Brooklyn navy yard. It has become necessary 
to discharge about 1200 men who were employed on the battleship 
Connecticut, and 1000 more will be relieved when the vessel goes 
into commission. The movement is a well-organised one, but the 
Marine Review states that Congress may demur, as the cost of 
building the Connecticut at the Brooklyn yard was considerably 
in excess of the cost of building the Louisiana at Newport News. 


THE excavation of iron ore by electric and compressed- 
air shovels instead of steam shovels is to be experimented with on 
the Mesaba range in Minnesota, and an electric shovel is now being 
built. The purpose is to economise in power production by 
generating power at one large central plant instead of by a boiler 
and engine on each of the numerous machines. The electric power 
would be generated at the new Duluth water-power plant. Ex- 
periments are also being made with a cableway of about 1000ft. 
span, handling grab buckets, the cableway travelling over the ore 
bed as the work progresses, 


For the express Cunarder Lusitania, being built by 
Messrs. John Brown and Co., Limited, Clydebank, the anchers 
and cables are being made by the firm of N. Hingley and Sons, 
Limited, Dudley. essrs. Hingleyare making the large anchors 
for both the Lusitania and the Mauritania, being built at Wallsend- 
on-Tyne. They will be of Hall’s patent improved pattern, weigh- 
ing 10 tons each, and the largest ever yet made. The cables for 
the Mauritania are being made by Messrs. Brown, Lennox and Co., 
and some of the large links of the cable were on exhibition at the 
Royal Exchange, Glasgow, last week. 


For Ballantrae, on the Ayrshire coast, the Royal 
National Lifeboat Institution has sent a new lifeboat to take the 
lace of that stationed there by the Institution many years ago. 
The new boat is of the self-righting type, 35ft. long by 9ft. wide, 
rows ten oars, and is fitted with one drop keel, and four water 
ballast tanks. She was built by the Thames Ironworks Company, 
Limited, and is named the William and Harriet, according to the 
wish expressed by the late Mrs. Richardson, of Greenwich, who 
generously bequeathed a sum of money to the Institution for the 
urpose. The Royal National Lifeboat Institution has now 281 
ifeboats under its management, 42 of which are stationed on the 
coast of Scotland. 


A SCHEME is on foot for developing the china clay 
deposits on the southern slopes of Dartmoor, says the Times. 
Practically the only works of the kind at present in operation in 
Devonshire are those carried on at Lee Moor, the produce of which 
is brought down to Plymouth for shipment. The site of the pro- 
sed new workings is rather more to the eastward, at a place 
nown as Redlake, near the source of the river Erne. Petitions 
are being promoted with the object of inducing the Duchy of 
Cornwall to withhold its consent to the establishment of the new 
works, on the ground that it would be injurious to the riparian 
owners to have any of the water of the rivers diverted, and to the 





can be produced in the telephone at present. 


district in general for the water to be discoloured. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


_F, A. Brocknans, 7, Kumpfyasse, Vienna. 
CHINA.—KELLY AND Watsn, Liurrep, Shanghai and Hong Kong. 
FRANCE.—BoyVEAU AND Cuevitixt, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 18, Unter den Linden, Berlin. 

F. A. Brocknavs, Leipzic ; A. TWEITMEYER, Leipzie. 
_A, J. COMBRIDGE AND Co, Railway Bookstalls, Bombay. 
Corso, Rome ; Bocca Freres, Turin. 





AUSTRIA. 


INDIA.- 
ITALY.—LOgSCHER AND Co., 307, 
JAPAN.—KELLY AND Watsu, Limitep, Yokohama. 

Z. P. MARUYA AND Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—W™. Dawson & Mons, Limrrep, 7, Sea-st. (Box 489), Capetown. 

GorDON AND Gotcn, Long-street, Capetown. 

R. A. THOMPSON AND Co., 88, Loop-street, Capetown. 

J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamst Stellenbosch 

Hanpev House, Liuirep, Kimberley. 

Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GoORDON AND Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THomMpson AND Co., 180, Pitt-street, Sydney ; Melbourne 

Adelaide and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J..W., Napier. 
CANADA.—MontrEAL News Co,, 386 and $88, St. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InreRNationaL News Co., 88 ani/ 

85, Duane-street, New York ; Susscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLy anv Watsu, Liurrep, Singapore. 
CEYLON.—W1JAvVARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 

Tur Enorggr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
Corn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Toe ENGingER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tats Paper Coptrs. Taick Parser Copres. 
Os. 


TO CORRESPONDENTS. 


4@r In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 3 

42 All letters intended for insertion in Tus Encringer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith.- No notice 
whatever can be taken of y ications. ; 

4% We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


Sourn Waxes and F. G. G. (Bristol).—We believe the course of construc- 
tion to be quite sound. 

T. G. (Sheffield).—We cannot spare the space to give an answer to your 
questions. Consult books of reference at one of your public libraries, 
and for British figures see Board of Trade Report on Mineral Statistics. 

W. M.—(1) Write to Elswick and ask what the conditions are. Premium 
apprentices pay a very high fee. (2) Write to the Secretary of the 
North-East Coast Institution of Shipbuilders and Engineers, Newcastle- 
upon-Tyne, for particulars. : 

T. R. (Gateshead).—We do not know of any firm constructing steam 
meters. Several have been invented, and we believe one is in use at 
the Municipal Electric Supply Station, Manchester, but we do not know 
of anyone selling them in the ordinary way of business. An American 
design was illustrated in our issue of February 3rd, 1905. 


INQUIRIES. 
CHASER MILL FOR PULVERISING. 
Sir,—Can any of your readers give me the name of the maker of the 
Chaser mill for pulverising? H. H. B. 
April 4th. 





e STEAM VALVES. 
Sia,—Can any of your readers tell me the names of the makers of the 
“Invincible " and the “‘ McAvity” steam valves? F. B. 
April 2nd. 





EXTRACTION OF SANSEVIERA FIBRE. 
Srr,—Can any of your readers inform me where | can obtain a machine 
for extracting sanseviera fibre from the green leaf? H. G. 
April 3rd. 





TREATMENT OF SPECIAL WOODS. 

Sir,—Can any of your readers tell me who are the makers of machines 
and apparatus required for treating the special woods and extracting 
from them the tan abstract? B. anv C. 

April 4th. 








Half-yearly .. £0 18s. Od. | Half-yearly £1 8d. 
Yearly ‘ £1 16s. Od.| Yearly-.. .. .. £2 Os. 6d. 
e difference to cover extra postage.) 
ADVERTISEMENTS. 


4 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement meagures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 

‘Order in payment. Alternate advertisements will be 

inserted with all practical , but regularity cannot be guaran- 

teed in any such case. . All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’cleck on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 2 


Letters relating to Advertisements and the Publishi: wiment of the 
Paper are to be addressed to the Publisher, Mr. Bydney ite; all other 
letters to be addressed to the Bditor of Tax ENGINEER. 

Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 

Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 


*,* Next week THE ENGINEER will be published on Tuunrspay, 
instead of Fripay. New Advertisements should reach the Office 
not later than Six o'clock on Wednesday evening ; alterations to 
Standing Advertisements before One o'clock on Monday afternoon. 








*." If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
Aas Son can be remedied by obtaining the paper direct from 
his office. 
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The Trades Disputes Bills. 


“T Know of no reason under the sun why I 
should not vote for it.’ These were the words 
used by the Prime Minister on Friday last, shortly 
before he and his party supported the Trades Dis- 
putes Bill which had been introduced by Mr. 
Hudson on behalf of the Labour Party. Readers of 
THE ENGINEER who studied the daily papers last 
week are doubtless familiar with the course. of 
events. They know that on March 28th the 
Attorney-General introduced a measure which con- 
ceded much to the trades unions, which permitted 
peaceful picketing, amended the law of conspiracy 
in favour of these bodies, yand declared that the 
unions must not be held ®esponsible for the un- 
authorised acts of their agents. It is also a matter 
of notoriety that in this Bill the Attorney-General 
was careful to avoid saying that a union, or the 
members of a union, if guilty of unlawful acts, 
should be rendered immuve. : ‘He recognised, as all 


'lawyers—nay, all fair-minded men—should recog- 


- 





nise, that there must be no wrong without a 
remedy; and he quoted passages from speechés 
delivered at various times by other members 
of the Treasury Bench, and even the Labour 
leaders themselves, showing that- they, too, re- 
cognised this wholesome prineiple. He read 
to the House the following passage from a 
speech made by Mr. Bell, speaking at the Trades 
Union Congress at Derby in 1903:—* He failed to 
see how the Labour members could meet their 
opponents in the House with the argument for 
being placed in a position different and apart from 
all others under the civil law. Having argued that 
all employers should be responsible for all accidents 
to workmen, no matter by whom or how caused, 
they were, on the other hand, asking that, 
whatever act might be committed intentionally 
or deliberately under the rules of an organisation by 
its executive government, they should not be re- 
sponsible for any action thus committed. He 
thought that illogical. In the Taff Vale case the 
rules were definite, and they were violated, and if 
the Executive had adhered to the rules there would 
have been no Taff Vale case.’ We should find it 
difficult to express in more definite language than 
that used. by Mr. Bell, our arguments against the 
principle of conceding immunity to the Unions in 
their corporate capacity. In view of the state- 
ments made by the Attorney-General, hope ran 
high amongst employers that ministers had recog- 
nised the justice of the Taff Vale decision, a hope 
which was soon to be shattered by the fact that on 
March 30th the following clause in Mr. Hudson’s 
Bill was approved by an overwhelming majority in 
the House:—“ An action shall not be brought 
against a trade union or other association aforesaid, 
for the recovery of damage sustained by any person 
or persons by reason of the action of a member or 
members of such trade union or other association 
aforesaid.” 

It is not easy for anyone who ventures to discuss 
this important question from the point of view of 
an employer to write with restraint, or to refrain 
from treading upon the uncertain ground of party 
politics. We desire, however, to utter a protest 
against some of the arguments which have -been 
advanced in favour of the proposed changes in the 
law. We publish elsewhere in this issue the text 
of the two Bills which have been approved by the 
House. 

It is proposed (1) that peaceful picketing shall be 
lawful ; (2) that the law of conspiracy shall be so 
altered in favour of trades unions that no action for 
conspiracy shall lie against a number of persons for 
doing an act which, if done by one person, would 
not be the ground of an action; (3) that trade 
unions and trades unions funds shall be wholly 
immune from actions at law. Let us deal with 
certain general arguments which are put forward in 
favour of these propositions. It is said that 
employers will derive equal benefit, and that associa- 
tions of employers will be held immune from actions. 
If this is the fact, if employers are to reap any 
advantage, itis strange, indeed, that of all the em- 
ployers who recently gave evidence before the Royal 
Commissioners not a single one was heard to say that 
he would benefit by any change upon the lines 
above indicated. What has an employer to do 
with picketing, with conspiracy, with immunity of 
union funds? It may well be that a large employer 
of labour is somewhat indifferent; that he can meet 
the trade union and fight an equal fight, wealth and 
resource being of but little moment to either side; 
but what of the small employer who can ill afford to 
pay wages at union rates, who must obey the 
imperious demands of union officials, or face ruin ? 
We are far from saying all trade unions act oppres- 
sively. Many of them are conducted by just and 
high-minded men, who do not stoop to methods of 
tyranny. But laws are, or should be, framed for 
the protection of the weak against those who are 
lax in the observance of that which, if it is not the 
legal; is the moral law of the land. Let the House 
of Commons produce, if it can, some member 
authorised to speak on behalf of small employers ; 
let him say that he welcomes the proposed changes ; 
until then we shall continue to hold the view that 
these changes are proposed in the interest of the 
labour unions, and of the labour unions alone. 

Another argument put forward is that by con- 
ceding the immunity of trade union funds, and 
passing the other clauses of the Bill, the law is 
restored to what it was before the Taff Vale 
decision. This is wholly fallacious; and we trust 
that the fallacy may be exposed when the two Bills 
are under discussion in Committee. In the case of 
Lyons v. Wilkins, which preceded the Taff Vale 
case, picketing was declared illegal. Since the case 
of Lyons v. Wilkins picketing has been confined to 
the communication of information. Now it is to 
be declared that any number of men may assemble 
round a man’s house and persuade him to cease or 
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abstain from work, without his having any redress 
under the civil or criminal law. Even before the 
case of Lyons v. Wilkins he might have brought an 
action for nuisance at common law, or he might 
have brought an action for -conspiracy to injure: 
Now his right of action for nuisance and conspiracy 
is to be completely taken away by Act of Parlia- 
ment. 

One word upon this question of conspiracy, 
It is commonly stated that the law upon this 
subject is vague and uncertain, and that it stands 
in urgent need of amendment. Amid much that is 
uncertain, there is one principle which must com- 
mend itself to the meanest sense of justice. It isi 
that numbers may coerce and compel a man where 
one may not. One workman may fail to persuade 
his fellow to leave his employment, or be incapable 
of persuading an employer to dismiss his employé. 
So far as is known at present, no action would lie 


against A for persuading B to dismiss C from his’ 


employment; and a clause in the Government Bill, 
with which we shall presently deal, removes all 
doubt upon the question. But suppose fifty or 100 per- 
sons were to combine together to persuade and bring 
pressure to bear on B to dismiss C, this is a matter 
for which C may at present seek redress. He is to 
be deprived of the right to seek redress by the new 
law. 

It is at this point that the immunity of trades 
unions and their funds becomes a matter of very 
serious importance. The executive committee of 
the union may give orders to the officials to con- 
duct a strike; to induce men to break their con- 
tracts of employment; to do, in fact, a number of 
things which are at present illegal, and the subject 


matter of an action for conspiracy if done by more} 


than one person. The union and its members will 
reap the benefit of any good that may be done, 
but will be under no liability in respect of damage 
and injury which may be inflicted upon unfortunate 
third parties. 

There is another clause in the Government Bill 
which is of enormous importance when we are con- 
sidering this question of immunity. It is suggested 
that “an act done by a person in contemplation or 
furtherance of a trade dispute shall not be action- 
able as a tort on the ground that it is an inter- 
ference with the trade business or employment of 
some other person.” Whither does this lead? It 
is made perfectly plain that to induce a man to 
“break his contract of employment is to commit no 
wrong, and might even be said to legalise boycot- 
ting and other forms of tyranny. 

In our view there is grave objection to each and 
every clause of the measures" which are now before 
Parliament. But we do not think that employers 
need give up all hope. The most drastic of the 
proposed changes—that of conceding entire 
immunity to the unions—did not commend itself to 
the Royal Commission on Trade Disputes, and was 


fiercely opposed by the Attorney-General when he | 


first introduced the Government measure. In these 
circumstances, there is every reason to hope that 
the Upper Chamber may feel justified in introducing 
some amendments which will ease the burden 
sought to be placed upon employers. 

We have said_ that the proposed changes in the 
law are not acceptable to, nor have they been 
sought by, employers of labour throughout the 
country. As it seems to us, they have everything 
to lose and nothing to gain. . But it may be well to 
sound a note of warning to those members of the 
House who have surrendered to the clamour of 
the Labour party, and are content to violate old 
and established principles of the common law. 
Employers will be compelled to protect themselves. 
While they do not at present ask for immunity, 
they cannot but recognise that under the new law 
- they will be in the same position as their workmen. 
Let it be remembered that the hand which is 
forging weapons of offence for the Labour party is 
not only forging weapons of defence for the 
employer, but is pointing out to employers the 
necessity of making those weapons stronger and 
more effective than they have ever been before. 
Times and again it has been shown that an Act of 
Parliament which interferes or attempts to interfere 
with freedom of contract is fraught with conse- 
quences but dimly foreseen by those who pass it. 
The measures under discussion contemplate inter- 
ference with a larger freedom, freedom of the 
subject, which has been only gradually gained 
throughout the ages, and which cannot now be 
lightly tampered with. 


The Cost of Condensing. 


RECENTLY we referred at some length to the 
effect of air in condensers. We propose now to 
say something on condensation in general. So far 
as the turbine is concerned no two opinions can 
exist. If efficiency is to be secured, then a high 


vacuum must be got at any cost. We may digress 
here for a moment to say that since we wrote we 
have been informed that one leading firm,-making 
turbines of large power for electric generating 
stations, has found the addition of a dry air pump 
quite unnecessary ; attaining a vacuum within one 
inch of the barometer with a properly designed! 


‘| Edwards air pump alone; the temperature of the 


cooling- water being not much over 40 deg. Fah. 
Let us accept as a good working standard a con- 
sumption of 151]b. of steam per indicated horse- 
power for a reciprocating engine, which, with an} 
evaporation of 10 lb. of water per pound of coal,' 
represents. a eonsumption of 1:51b.- of coal per 
indicated horse-power per hour. | Assume that of a’ 
turbine to be the same, but let it be also assumed 
that the turbine uses three times as much water for 
condensing as the piston engine. The first cost of 
the-turbine will probably beless, and that to a con- 
siderable degree, than the cost of the piston engine. 
Will this saving balance the extra outlay for con- 
densing plant and water? The question is one of 
more importance than may perhaps appear at. first 
sight, and deserves very careful consideration. 

The first thing to settle-is the method of obtain- 
ing a sufficiént supply of cold water. “This is very 
far from being the easy matter some engineers think. 
We could cite certain very important instances 
of mistakes being made which were followed by 
much delay, inconvenience, and a_ surprisingly 
large outlay of money. Errors of the kind are not 
commonly met with now, but they are made, 
and warnings are needed. It is still a favourite 
theory that’ if a station is near a river plenty’ of 
water can be had for next to nothing. In practice, 
however, this- is seldom the case. -The station 
generally stands in a town, and the water in the 
river is often quite unfit for surface or even jet 
condensers. Even in the country floods will make 
rivers so muddy that the condensers are choked_up. 
Again, in many places pipes cannot be laid out far 
in the bed of the stream, because they may be 
dragged up by anchors. Canals—not in towns— 
are ideal sources of supply; but it will usually be 
found that the water must be paid for. Finally we 
have wells and cooling towers. The sinking‘of the 
wells, and the construction of the towers, costs a 
good -deal, and -very -frequently -the cooling tower 
has to be helped by large fans, which cannot be rua 
for nothing. Keeping these things in mind, it will 
be seen that the cost of condensation may some- 
times be so considerable that it is open to doubt 
whether it is worth while to have it. This may be 
regarded as a strange statement. It is none the 
less true, however, and there is reason to think 
that, all things considered, in certain situations 
dynamos could be driven with more economy with 
non-condensing than with condensing engines. 
This is particularly true when coal is very cheap 
-and cooling water very dear. 

The benefit conferred by the condenser is of two 
kinds. In the first place it enables steam to be 
used with maximum economy ; in the second, it so 
‘far increases the work got out of a given quantity 
of steam that a smaller engine and boiler can be 
used. But the additional first cost of the con- 
densing plant must not be forgotten. Now the 
‘reduction in the weight of steam used per horse- 
power per hour may be set forth in various ways. 
‘We may show what it ought to be in set mathe- 
‘matical. phrase; we may talk of entropy, and 
‘hyperbolic logarithms, and so on, but the practical 
‘effect of condensing is to reduce the back pressure 
and useless work done by the engine. Thus, let us 
take the case of an engine with a single cylinder 
and piston a little over 50in. in diameter, moving at 
the rate of 600ft. per minute. The area of the 
piston is 2000 square inches, and 1b. pressure per 
inch gives us 2000 x 600 = 1,200,000 foot-pounds 
per minute, or, omitting fractions, say 37 horse- 
power. Now the average effective steam pressure 
in such an engine cylinder may be, say, 201b., and 
the actual horse-power of the engine will thén 
be 740. If the back pressure is 3 lb., then the 
indicated horse-power will be 629. If it is 15]b., 
then the indicated power will be 185 only. But 
by raising the average pressure in the engine 
| to 351b., the figures would stand at total power of 
| engine 1295, indicated power 770. We have stated a 
| case as favourable as possible to the condenser, but 


| in practice the gain in power will not be anything 
like that stated, except under very exceptional con- 
| ditions, and the reason is that the back pressure in a 
_ cylinder is always much higher than that in the con- 
_denser. With only 2 lb. pressure in the condenser 
| it will be good practice to get down to 5 lb. in the 
| cylinder. It is an interesting fact that while it is 
| quite possible to get down back pressure very nearly 
| to that of the atmosphere with a non-condensing 
| engine, there is always a difference of some pounds 
between the pressure in the cylinder and the con- 
denser. The reason why is not quite clear. The only 











explanation advanced is that acertain amount of time 
is lost in condensing the steam, and that the tubes of 
the condenser offer a good deal of resistance to the 
passage of the exhaust steam among them. Be 
this as it may, in practice it may be taken ag 
proved that a reduction of 8 lb. per square inch of 
resistance is the most that can be secured by an 
condenser attached to a piston engine, save under 
exceptional conditions. In the case we haya 
cited this would mean 280 indicated horse-power, 
The.question to be settled by the designer of the 
plant is whether this power is or is not worth 
having at the price that must be paid for it in the 
way of outlay on a condenser, cooling towers, and 
water rent. But in approaching this question we 
must consider whether the reduction in hack 
pressure is or is not clear gain. In one sense, no 
doubt it is; in another it is not. To get the same 
useful power out of a non-condensing as out of a 
condensing engine the steam pressure must be 
raised, and the cylinder will be hotter than it can 
be when a condenser is employed, and so initial 
cylinder condensation minimised. The actual result 
in practice may be that the steam is used with 
more economy when non-condensing than when 
condensing. Indeed, instances may be cited in 
which non-condensing engines are doing as well as 
condensing engines of no small merit. Thus, for 
example, a horse-power for 22 lb. of steam is not at 
all bad work with a compound condensing engine ; 
but locomotives and other fast-running non-con- 
densing engines have been run on a consumption 
of about 23lb. We are not, however, attempting 
to prove that the condenser is not worth having, 
but simply that every*edse should be carefully 
sifted by the engineer who designs steam plant, in 
order that he-may ascertain whether all his engines, 
or some of them, or none of them, should be worked 
with condensers. al Se ee : 

We know that the trend of * engineering’ opinion 
is altogether in favour of condensation at any 
price, but there-have always been'men who advo- 
cated caution; and argued that condensation is not 
invariably advisable. . Unfortunately very little in. 
formation derived from actual experiment is avail- 
able as to the weight of steam per indicated 
horse-power per hour required by the same engine 
working with and without a condenser. This is 
the more to be regretted because many electric light. 
engines of as much as 1500 indicated horse-power 
have been made which can be worked either with 
or without condensation. It ought not to be diffi- 
cult to arrive at useful figures under such condi- 
tions. The cost of condensing water per 1000 
gallons ought to be, and very often is, known with 
precision ; nothing should be easier than to utilise 
these figures to excellent purpose. If a saving in 
coal measured in small fractions of a penny is 
balanced by an increase in the price paid for water 
also measured in fractions of a-penny, then the 
interest on the first cost of a condensing plant may be, 
dead loss. Instances have come under our know- 
ledge where really huge sums—measured, indeed, 
in thousands - of- pounds—have « beén~ wasted «by 
mistaken endeavours to-obtain condensing water. 
The waste could have been entirely avoided if: the’ 
engineers designing the plant had kept in mind that, 
excellent as condensation is, it is not at all impos- 
sible to pay too much for it. 


The Future of British Coal. 


On Wednesday evening, the 28th ult., a paper 
was read on “Coal Conservation; Power *Trans- 
mission, and Smoke Prevention,” at the rooms of 
the Society of Arts, by Mr. Arthur J. Martin, 
M. Inst. C.E. -This — is altogether delightful, 
alike for its dainty altruism as for its eminent 
morality. It teaches thrift. It inculeates economy. 
It suggests the development of those forms of: 
technical knowledge which can best aid us in doing 
that which is right in dealing with coal... It is not 
that we need fear that we shall not have coal 
enough for our own wants for some years: to come, 
but let us think of the future. © Is if not-our duty to 
take care to leave coal ‘enough for’ those who will 
succeed us in 200, 400, 600 years ? : On ‘the: wall 
was shown ‘an alarming diagram—what can be 
more convincing than a diagram ?—from : which’ 
we learned that if. we continued to augment. 
the production of coal > at “the ‘present rate, 
all the coal inthe proved fields will have 
been extracted in the autumn of 2102—just the 
worst time, with winter at hand. - It is true that’ 
the Commissioners who have investigated our stock ' 
adinit the existence of an unproved field.containing ; 
39,483,000 tons, which would last another ‘thirteen . 
years or so. But this scarcely counts. © It’is to«be~ 
observed, however, that Mr. Martin does not think 
that any sudden end will be brought to our supply. 
The gradual inevitable rise in price, as the quantity 
diminishes, will. provide a. brake.- But-‘-whether- 
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the impending coal famine sets in twenty years 
hence or 200, it is not a thing to which we can look 
forward with satisfaction ; and the historian of the 
year 2100 is not likely to form a favourable judg- 
ment of the ancestors to whose extravagance his 
own generation owes its deprivation of one of the 
rime necessaries of life. Lo king at the matter 
from its ethical side, it may well be questioned 
what right we, as mere tenants for life and trustees 
for the generations to come, have to squander their 
share, as well as our own, of an inheritance which 
has taken untold ages to accumulate, and which, 
once lost, can never be replaced.” 

We fear that arguments of this kind will not have 
the smallest effect on those who mine, sell, and 
burn coal. Leaving on one side the sufficiently 
obvious fact that self-interest is much stronger 
than any altruistic desire to consider the tenth 
generation or so hereafter, we have the consoling 
fact that long before two centuries shall have 
elapsed the human race will be starving for food, as 
explained by Sir William Crookes, whose arguments 
Mr. Martin regards as very much to the point, and 
perishing fast will not be in a condition to want 
coal. But the most active, prominent, indeed, 
blatant reason, why Mr. Martin’s arguments will 
fall on deaf ears, is that they are sé old. Memory 
does not reach back to the time when we were not 
told that we were exhausting our store of coal at a 
ruinous pace. When the output was one-third of 
what it is now, we were told that about a century 
would see the last of our coal gone. We need not 
go far back to find it stated that a whole district 
of coal has been exhausted. A few days elapse, 
and we have intelligence that thick seams have 
been reached not far off, and an entirely new 
coalfield opened up. The fact is that it is 
impossible to persuade anyone outside a small 
circle that the true magnitude of our national store 
of coal is known. Every estimate made is based 
on “if’s,” and “if” does not carry conviction 
with it. Mr. Bennett Brough, in the course of the 
discussion which followed Mr. Martin’s papér, 
pointed out that the Commission on whose figures 
Mr. Martin relied took no account of coal below 
4000ft. But copper is being raised 5000ft. in the 
Lake Superior district, and there is no reason why 
coal should not be got at a similar depth; and, he 
added, that daily revolutions took place in the 
methods of mining coal which must have a favour- 
able effect. It is because of considerations such as 
these that Mr. Martin’s warnings fall flat; and that 
interest in the British people of a far-distant future, 
their needs, and wants, is non-existent. 

When Mr. Martin descends from the mountain 
of prophecy he is excellent, and we can commend 
his paper as well worthy of careful consideration. 
We find as we read that it is not science which is 
at fault, but human nature. We read with real 
pleasure the admission of the truth which we have 
frequently advanced, that so long as the open grate 
is retained we must have smoky cities or foul air. 
It is even, at last, granted that coke or anthracite 
would still discharge into the air a deplorable 
mixture of noxious products of combustion; and, 
finally, we have the frank admission that if we are 
to have a clear and wholesome atmosphere in our 
towns we must burn gas fuel and nothing else. 
We have said this long since. But then comes in 
that most vexatious question of cost, and an inter- 
esting disquisition as to the way in which the cost 
may be reduced. The favourite scheme is to make 
the gas in the coal districts and convey it 
in pipes to London. A ton of coal will give 
10,000 cubic feet of gas, weighing about 200]b. 
Which is the cheaper, to send the coal by 
rail or the gas by pipe to, say, London? The 
question is open to discussion. Professor Unwin 
has long since advocated sending gas in pipes 
instead of coal by rail. It has been suggested that 
to keep down the cost of the pipes the gas should 
be compressed ; but compressed gas has an unfortu- 
nate habit of depositing naphthalin and tar, and 
such like in the pipes, clogging them and losing 
illuminating power. The last difficulty may be 
got over with mantles. Much has been done and 
much more will be done in the transmission of gas 
for power purposes. But great obstacles lie in the 
way of its substitution for private heating purposes 
for ordinary gas. The methods of burning the latter 
in our dwelling-houses still leave much to be desired, 
as those know best who have struggled to overcome 
defects, the very nature of which it is often impos- 
sible to detect. But with high-pressure gas on the 
one hand, the risks incurred are far too serious to 
be encountered by the prudent householder. On 
the other hand, if a low-pressure heating gas were 
employed, the existing fittings and pipes would all 
go to the scrap heap. Even the new meter would 
be a machine of portentous dimensions. 


One other scheme was discussed by Mr. Martin 
—the fgeneration of electricity in the country, its 


transmission to the towns, and.its utilisation there 
as a heating agent. So far the thing has been 
impossibly dear. What may yet be effected who 
shall say? But even when the best has been 
made of this, will the average Englishman give up 
his open fire for any electrical device?, The truth 
is that he seeks at the domestic hearth much more 
than radiant heat. He is strongly prejudiced in 
favour of his open coal fire. I may be that he is 
wrong. It may be that he is not. Much persua- 
sion has failed so far to convince him that he is. 
But it has always been the unhappy lot of the 
reformer to have established prejudices to contend 
against; and we feel that Mr. Martin will not con- 
stitute an exception. So far, however, he may rest 
content. He has, at all events, succeeded in setting 
before the world in most temperate language: a 
great deal that every engineer ought toknow. Itis 
not his fault if he is not convincing. 


Two Municipal Events. - 


Two events of some importance municipally 
occurred on Tuesday last; the first and most 
important was the rejection of the second reading 
of the “ Additional ” Bill for the supply of electricity 
in the London area. We hold no brief for any Bill, 
but this particular proposal had features which 
should, at any rate, have assured for it a calm 
hearing, and we are tempted to describe its rejec- 
tion as vicious. The promoters had refused, for 
what seemed to them to be very sound reasons, to 
accept the locus standi that was offered them to 
appear before the hybrid Committee, and that this 
gave affront to the Government is clear from the 
hope expressed by Mr. Lloyd-George that “ the 
House would teach them a lesson.” We believe 
this to be quite a new function for Parliament. 
The tone of Mr. Lloyd-George’s speech undoubtedly 
leaves the impression that there never was any 
intention of giving a proper hearing to the 
advocates of the Bill. That the promoters of the 


Bill had, as we said they were prepared to | 


do in our last: issue, surrendered all powers 
save the supply of electricity to railways, did not 
help them at all. We fail to understand 
why, save on the ground that the Bill was on no 
condition to be allowed to pass. 





The argument | 


that they would be granted a monopoly of a very | 
valuable portion of the supply is absurd in view of | 


the fact that a railway may take current from 


whom it pleases, and cannot be compelled to | 


take even the Council’s own supply if it desires 
to purchase its current elsewhere, or to make 


it itself. Several railways regarded the scheme 
with favour, and had promised it their sup- 
port. It must be obvious that there is abso- 


lutely no intention of allowing any Bill to pass 
save that promoted by the London County Council, 
and the wisdom of the Additional company in 
avoiding the expense entailed by a profitless appear- 
ance before the hybrid Committee is confirmed by 
the rejection of the Bill. The other event to which 
we referred in our first paragraph is the withdrawal 
of the London County Council workmen’s boats. 
There is no longer to be an early service on the 
Thames, and it is clear that the person who was 
expected to profit most by the convenience of 
the service has refused to support it. The 


change seems to be the first step in a scheme} 
‘testing, invented the Michele cement-tester, which, made 


which the Council has in hand “to run the boats 
on business-like lines.’’- What an admission is 
made by this statement which emanates from Sir 
John McDougall! Hitherto,then, the methods have 
been unbusiness-like, and some fifty thousand pounds 
of the ratepayers’ money has been thrown away by 
bad management! But if the stoppage of the 
workmen’s boats is the first step towards improve- 
ment, the cessation of the whole service must be 
the next, last, and best step that the Council can 
make. Is it foreshadowed in the words, also by 
Sir John McDougall, that “The question of running 
the boats after the summer season was one that the 
Council would have to settle at a later date”? The 
reference is presumably to workmen’s boats alone ; 
let us hope that if may extend to others. 








OBITUARY. 


VITALE DOMENICO DE MICHELE. 


WE regret to have to record the death at the age of 
fifty-seven, at Higham Hall, Rochester, on the 21st of 
March, of Mr. Vitale de Michele, M. Inst. C.E., 
M. Mech. E., &. Mr.de Michele was the third son of the 


late Mr. Eastland de Michele, for many years British 
He went in 1864 as articled | 


Consul at St. Petersburg. 
pupil to-the South-street engine works of Messrs. Robert 
Stephenson and Co., of Newcastle-on-Tyne, and remained 
at their works until he had attained his twentieth 
year, having passed through the various shops in 
the locomotive side, and afterwards being for some time 
engaged in erecting in the marine engine works, working 





with Mr. T. W. Carrington, of wire ropeway fame, 


and with his friend, Mr. R. E. Middleton (Chief of the 
Staff for the contractors of the Forth Bridge), at 
several of the single crank tandem compound engines 
of Mr. Alfred Holt’s ships. Mr. de Michele was selected 
by Messrs. Stephenson as their assistant representative 
at the Paris Exhibition of 1867, when he was not nine- 
teen. 

About the year 1870 Mr. Eastland de Michele retired 
from the diplomatic service, and joined the firm of 
Francis and Co., of Nine Elms, Vauxhall, and Cliff Creek, 
near Rochester. Mr. Francis, sen., died about this 
time, and it became necessary that young Michele 
should take an active part in the management of 
the works. He thus had reluctantly to sever his 
connection with locomotives and marine engines, and 
devote his time and energies to cement works manage- 
ment. At the period when he joined the works 
the use of cement concrete was coming rapidly into favour, 
and the existing works on the Medway and Thames were 
unable to cope with the growing demand for high quality 
cements. At this period the methods, machinery, plant, 
kilns, &e., used for cement were of a very crude kind. 
The chalk and clay in proper proportions were mixed with 
water in a wash mill, and the resulting slurry passed out 
through wire gauze of certain fineness into large slurry 
ponds, where the water gradually flowed off, leaving the 
slurry in the condition of sludge. This, when solid enough 
to be shovelled by hand,. was wheeled in barrows to 
drying floors heated by independent fires; thence it was 
taken in a hard, dried, but unburnt bricky condition to 
the kilns, where it was fired, the resulting clinkers 
being broken by  stone-breaking machines, and 
ground between millstones, all these processes in- 
volving much hand labour. Mr. de Michele at- 
tacked each stage of manufacture. He made a wash 
mill with revolving rim of cast iron plates, by which the 
slurry was ground to a uniform fineness, and until it 
attained this it could not get away; by these means he was 
enabled to wash it with much less water, and by suitable 
pumps the slurry was passed through cast iron pipes to 
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VITALE DE MICHELE 


the drying floor, thus eliminating at once the cost of the 
settling ponds and the labour of digging and wheeling, 
and relieving cement works of the need for large areas 
occupied by these ponds, and the capital sunk in stores 
of washed slurry. To economise fuel he designed kilns 
in which the waste heat instead of going to atmosphere 
passed under the cast iron drying floors. In this way 
he reduced the cost of cement manufacture very largely, 
and his various improvements have been adopted by the 
trade of this country and of the cement industry all over 
the world. 

Mr. de Michele, recognising the need for more careful 


.at the Vauxhall Ironworks by Alexander Wilson, was 





| and Mr. Michele were colleagues. 


produced in thousands. So carefully did Mr. Michele 
conduct his mechanical and chemical tests of cement 
that he brought.up the quality of the Nine Elms 
brand to the highest pitch required for rock lighthouses, 
which, so far as the Trinity House is concerned, are all 
built with this cement. . At- the time of the formation of 
the cement, combination Mr. Michele severed his active 
connection with cement. 

For locomotives he invented and patented in 1872 a 
reversing gear, in which the place of the usual quadrant 
was taken by a worm-wheel, enabling quick reversing to 
be effected with the lever, whilst fine adjustment could 
be made by rotating the worm shaft. His object-was to 
economise fuel, water, and fire-boxes, the water at 
cement works being generally of the worst possible for 
steam-raising. 

In many of. the inventions_referredto Mr. Middleton 
Mr. de Michele was a 


| Justice of the Peace for the County of Kent; he was 


appointed, on thé death of Sir Joseph Bazalgette, con- 


| sulting engineer to the Bridge Wardens of Rochester 





Bridge. 

Of unselfish, amiable, and cheerful disposition, he was 
beloved and respected by all who knew him. He married, 
in 1882, Miss Beatrice Lake, daughter of the late Mr. W. 
Lake, of Gravesend, and leaves his widow and one 
daughter. 





JOSIAH TIMMIS SMITH. 


By the death of Mr. Josiah Timmis Smith, the senior 
past-president of the Iron and Steel Institute, which 
occurred on Saturday last at his house at Rhine Hill, 
near Stratford-on-Avon, the world has lost one who, 


during the- past’ fifty years; ‘has done~much towards 
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building up and developing the great iron and steel 
industries of this country. 

Mr. Smith was born in 1823 at Duckmanton, near 
Chesterfield, where his father, the late Benjamin Smith, 
owned blast furnaces, and he came of a family which, 
for many generations, had been connected with the iron 
industries of Yorkshire and Derbyshire, his grandfather 
having been Master Cutler of Sheffield in 1797. He was 
educated at Mill Hill School, and for a short time assisted 
his father at the works at Duckmanton, but at the age 
of about nineteen or twenty went as a volunteer to the 
works of Messrs. John Wilson and Co., of Dunfermline, 
near Glasgow, then one of the best works in the country, 
to get a thorough practical training in iron manufacture. 
His father having decided to erect a new blast furnace 
plant at Stanton, he returned home, and assisted 
his father in the erection of these works in - 1845. 
He stayed at Stanton till about 1850-1, when he 
decided to go to Creusot to gain further experience, 
and remained there for about a year, when he became 
associated with the well-known Staffordshire ironmaster 
Blackwell, and remained in Staffordshire for some time. 
In those days there was probably no better school in the 
world for the blast furnace engineer than South Stafford- 
shire, and the great abilities, both commercial and 
technical, which Mr. Smith possessed, soon brought him 
to the front. When it was decided to start iron manu- 
facture at Barrow, he was selected to design and 
superintend the erecting of the plant. This was the 
commencement of his real life’s work, and although he 
has since been identified with various other undertakings, 
it is with the Barrow Company that his name will always 
be more particularly associated. Commencing at a time 
when far-reaching alterations, both’ as regards design 
of plant and practice, were being-adopted all over the 
country, with great judgment and foresight"he designed 
a plant which embodied all the latest developments, and 
enabled him to effect all those economies in manufacture 
which were possible at the time, without wasting 
money on experimental fads. With the erection of 
a Bessemer plant somewhat later, Barrow became 
the pioneer works in modern rail manufacture, 
and both in its. Bessemer shop and mills for some 
some years led the way in Bessemer practice, both 
as regards quantity and economy in production. Not- 
withstanding the large amount of capital that was 
originally invested, and that further discoveries rendered 
necessary, the success, both technical and commercial, 
which for so many years the Barrow Company enjoyed, 
is the highest testimony to the ability of the man who 
was so largely responsible for this success. 

When the Barrow Works were commenced in 1858 the 
present site of the prosperous town of Barrow was little 
more than a green field, and although the local hematite 
deposits and various other conditions made ‘the almost 
phenomenal success possible, it was almost entirely due 
to the efforts of Josiah T. Smith and his able associates 
—Hannay, Schneider, Ramsey, and others—supported 
by the Duke of Devonshire, that the West Coast iron and 
steel trade made such exceptional progress. Mr. Smith 
continued to control the destinies of the Barrow steel 
works for a period of nearly thirty years, and retired from 
his position as managing director in 1888 to Stratford, 
where he has lived since. During his connection with 
Barrow he devoted himself almost entirely to its interest. 
Although for many years he had been associated with the 
tinplate trade of South Wales to a comparatively small 
extent, it was only after his retirement from the active 
management of Barrow that he extended his connections 
in this direction. For a very considerable time he 
was interested in the Western Tinplate Works at 
Lianelly, and with Messrs. Richard Thomas and Co. 
For many years he was chairman of the Otis Steel 
Works, and made several visits to America in connection 
with this company and other business. He was also a 
director of various other companies. For the last seven- 
teen or eighteen years his interests were probably 
more with financial than with the technical matters with 
which his early and middle life were more particularly 
associated, and as a director of the Capital and Counties 
Bank, he always - took the keenest interest in its 
basiness, rarely failing to travel to London to attend the 
Boatéheeting once a week. 

‘Heéo¥as’ a man of iron will, clear insight, and sound 
judgment, and when to this was added his varied expe- 
rience in both technical and commercial matters, it is 
not ‘surprising that he always carried great weight, and 
that his opinion and advice were sought by many people 
on many subjects. Few have seen greater changes in 
any industry with which they have been identified than 
feli to the lot of Josiah T. Smith, as in his lifetime the 
whole of blast furnace practice from an engineering, 
metallurgical, and economic standpoint was revolu- 
tionised ; our steel industries, in the modern sense, have 
been’ entirely created. By his death at the ripe age of 
eighty-three, another of. the ‘few remaining pioneer 
veterans of our steel age has been lost to us. 








DOCKYARD NOTES. 


AFTER long experiment the United ‘States has -officially 
adopted the Bliss-Leavitt turbine torpedo, which will be made 
in two sizes, 2lin. and 18in. The 2lin. will, it is said, carry 
a 3001b. charge. The range of these torpedoes is up to 4000 
yards, so it has not only a longer range than our Mark V*. 
or Fiume ITII., but its speed is greater, being 36 knots for the 
first 1000 yards, against the 33 of the 1904 Whitehead. 


THE Dupuy de Léme has been given a signal mainmast of 
considerable height after all. The new funnels are not 
particularly high, and have the usual casing, ending some 
way from the top. 


Most of the Dreadnought’s side armour is now in position. 
Two enormous and very oval funnels have arrived for her. 





In reply to a correspondent, the Britannia has not got 
double tops on the mainmast. 


ACCORDING to latest accounts the new German ships will 
be as follows :— 
Cruisers, 
15,000 


22-5 


Battleships. 
Displacement .. .. 19,000 
Speed... .. : 
Armament 8 llin. 50 cal. 
6 6-4in. 
sin, 


19-5 

16 lin. 50 cal. 
Belt l2in. 

Two battleships, to be known as Ersatz Sachsen and Ersatz 
Baiern, have been ordered, and one cruiser, to be known as 
‘*K.’’ Two little cruisers have also been ordered, but it is 
not clear whether these are ‘‘N’’ and ‘‘O”’ or two vthers. 
It does not, perhaps, greatly signify, as the war use of such 
vessels does not appear likely to be great, except as vedettes 
around a battle fleet. 


THE new Russian programme lacks nothing in the way of 
being ambitious. - It consists, besides minor craft, of no less 
than nine monster battleships, each of which will carry 
sixteen big guns—presumably four 12in. and twelve 10in. 








WATER GAUGE OR WELL TELL-TALE. 


In deep wells it often happens that fluctuations in rainfall 
and the varying demands of a town or estate water supply 
cause a range of water level of large extent. The standing 
level of the water, taken into consideration with the factors 
above named, is often of great significance when viewed by 





| INTERNAL COMBUSTION MOTORS. 


| THE second lecture on ‘‘ Internal Combustion Engines” 
was delivered at the Royal Institution, on March 29th, by 
Professor Bertram Hopkinson, M.A., B.Sc., M. Inst. C.F. 
| The lecturer commenced by briefly referring to the explosion 
| of a mixture of gas and air in a cylinder, and repeated the 
| experiments carried out at the first lecture, which we 
described in our last issue. By exploding a mixture of gas 
and air in this manner, it was stated that 100 Ib. pressure 
per square inch was the maximum that could be obtained, 
| The Lenoir engine was cited as an example of an engine 
| which received its power by igniting a mixture of gas and air 
|at atmospheric pressure. Here the engine drew in g 
charge of gas and air at atmospheric pressure, and at about 
| half the stroke an electric spark was passed in the cylinder, 
| The effort obtained, however, was very feeble, and the mean 
| effective pressure did not exceed 8 1b. per square inch. he 
| necessity for a higher and more sustained pressure wag 
| emphasised. The faci that when a gas in a closed vessel was 
| warmed through a fixed range of temperature, the pressure 
| obtained followed a definite ratio.dependent upon the 
| temperature, led to the gases being compressed béfore 
| ignition. It was now noted that the pressures produced were 
of a more permanent character, and it was said to be possible 
| by means of compression to obtain an unlimited range of 
| pressure. 
|. Some interesting experiments were then carried out with 
| an ordinary Daimler two-cylinder water-cooled motor car 
| engine, run on coal gas instead of petrol. Indicator diagrams 
were taken under varying conditions with an instrument 
resembling in action a Perry mantograph. The rounded top 
of the diagram, due to the time it takes the flame to spread, 



























































TERRY'S WELL TELL-TALE 


the waterworks engineer in charge of a town or other supply. 
Except with the delay, and frequently with the inaccuracy, 
of separate soundings, such engineer is seldom in a position 
to walk into a pumping station and to read on the wall the 
height of the water in the well at that moment; yet, in 
view of the possible necessity of putting the town on a 
shortened supply, it’is very important for him to see this 
daily, or even hourly, variation. 

It is claimed for the instrument we are about to describe 
that there are many other uses besides measuring the water 
in deep wells to which it can be adapted; for example, in 
chemical works, breweries, laundries, docks, rivers, weirs, 
reservoirs, &c. In the drawing accompanying this descrip- 


tion, A is a wooden drum whose circumference is 10ft.; on | 


this is wound—for a well 400ft. deep—450ft. of phosphor- 
bronze wire, No. 12 or 14 gauge 
a strong steel or galvanised iron float B, having a weight of 
about 601b. and a displacement of 3 cubic feet. A counter- 


balance weight D, with galvanised steel rope and suitable— | 
three-sheave—snatchblocks winding off an 8in. drum C/} 


counterbalances and keeps lively the float and length of wire 
out. A small drum E, of such diameter that one revolution 


‘equals 8in., or 1/15 of the movement of the float, has coiled 
on ita fine wire, say 16 gauge—also phosphor bronze—and | 


this leads to a pulley F on a vertical scale marked in feet H 


to a scale of 1/30 on one side, and unit figures representing | 


1000 gallons on the other, G—according to the character of 
the well and its cubic contents. 
metal pointer J reduces the 8in. movement to 4in.; thus 


10ft. rise in the well is indicated by 4in. on the dial board in | 


the well-house. 

There are no gear wheels to get choked or locked or to cause 
erroneous readings if the apparatus is disconnected and im- 
properly reassembled. In order that all the drums may lead 
fair to the pulleys, the drum shaft has a screw thread K on 


it which causes end movement sufficient to prevent any of 


the wires from over-riding, and so giving erroneous results. | 
Once set the apparatus continues to give accurate readings. | 


The apparatus has been designed by Mr. Stephen H. Terry, 
of 17, Victoria-street, and is made by Hayward Brothers and 
Eckstein, Ltd., Union-street, Borough. 








One thousand feet of new seawall is soon te be con- 
structed along San Francisco water front, 


At the end of this wire is | 


A pulley I on the gun- | 


was clearly shown. Professor Hopkinson remarked that the 
chief practical problem to be considered was the reduction of 
power to that required at the moment. Three ways of doing 
this presented themselves :—(1) To shut off the fuel supply ; 
(2) to throttle both the air and gas; (3) to advance or to 
retard the spark. Dealing with the first of these methods, 
numerous difficulties were shown to arise. By diminishing 
| the supply of fuel, the mixture was greatly weakened. This 
caused the flame to travel very slowly through the cylinder, 
| and there was thus a probability that all the gas would not be 
| burnt. There was also the disadvantage that burning might 
be going on during the whole of the exhaust stroke, and con- 
sequently the new charge might be ignited. Thus there 
were two great disadvantages with this method :—(1) Poor 
economy ; (2) pre-ignition. The propagation of the flame was 
well illustrated in another experiment. Three glass tubes 
about 5ft. long- were taken, and charged respectively 
with a strong mixture of gas and air, a weaker mixture—one 
part of gas to nine of air, and a still weaker mixture, one part 
of gas to eleven of air. These mixtures were ignited by an 
| electric spark, when it was clearly seen that the nature of the 
explosion depended upon the richness of the mixture. In the 
| first tube the flame travelled very quickly. In the second 
tube, much more slowly, whilst in the third tube it took a 
| considerable time for the flame to travel from the spark to the 
other end of the tube. It was stated that, in a mixture con- 
| sisting of one part of gas to fourteen of air, in all probability 
| the engine would not work at all. The best method to 
| reduce the power was to throttle both air and gas, so th at 
| although less fuel was being admitted to the cylinder, the 
| mixture was still of the same proportions. The indicator 
| diagrams obtained under this condition were good. The last 
| method, by altering the time of the spark, was condemned 
| by the lecturer as being most unsatisfactory. 








Tue design of the new buildings for the Institution of 
| Engineers and Shipbuilders in Scotland, to be erected in Elmbank- 

street, Glasgow, was unanimously selected by the Committee from 
| fifty-one competitors. The architect is John B. Wilson, A.R.1I.B.A., 
| of 92, Bath-street, Glasgow, and his design is conceived in the late 
| Renaissance style of architecture, aiming more at a dignified than 

an ornate effect. The buildings will include large and lesser 
| meeting halls, council chambers, library, reading, coffee, and 
| smoking rooms, secretary’s office, &c. The total] cost of the build 
' ings is expected to amount. to £25,000, . 
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COALING A CRUISER AT SEA 











with this end in view have been tried, and met with more or | other end, they are automatically detached from the rope, 
and falling into a canvas shoot slide down it to some 
convenient position on the deck, where they are emptied. | 
Several empty sacks having been put into one, the latter is | 
sent back to the collier in the same way. 

Owing to the motion of the sea, the conveying rope is | 
sometimes taut and at other times slack, and in order always | 
to keep it sufficiently tight for hauling purposes, and yet to | 
prevent it from being stressed too much, the inventor has intro- 
duced a ‘‘ compensator,’’ shown in Fig. 2, constructed after the 
manner of ordinary hydraulic cranes. Should the motion of 
the ships be such as to cause the rope to tighten, then the 
compensator lets out, so to speak, more rope, and vice versd. 
Air or water may be used in the cylinder, and a pressure is 
maintained in it sufficient to counterbalance the tension in 
the rope. If the tension increases air escapes through a | 
safety valve, and the pulleys approach each other until the | 
pressure and tension are equal. The opposite operation takes 
place if the tension in the rope decreases instead of increasing. | 
By this means the rope can be drawn in or let out by as 
much as 60 n1., and even more if necessary. The compensator 
can either be carried on the ship or collier. 

If the towing rope should break the conveyor rope is | 
thrown off automatically by the sudden tightening of a slip- | 
rope which actuates a releasing mechanism. After the coa!- | 
ing is finished the conveyor can be thrown off by hand by | 
pulling at the slip-rope. In February last a series of ex- 
periments was carried out in the German navy by the 
inventor of the apparatus between the ironclad cruiser Prinz 
Heinrich and the coal steamer Hermann Sauber, chartered | 
by Mr. Leue. An early defect in the apparatus—namely, 

| that the sacks frequently fell on deck, as the hook, in con- | 
| sequence of its insufficient aperture, did not always catch 
hold of the rope—had been effectively remedied, thus | 
| ensuring a satisfactory working of the apparatus, and | 
throughout these experiments. not the slightest hitch 
occurred in its operation. On February 17th, while there 
was little wind and a smooth sea, as much as 56 tons of coal 
per hour were transferred to the Prinz Heinrich, which tugged 
the coal steamer at the speed of 11 knots per‘hour. The 
weight of each coal sack was 100-130 kilos. On the 22nd of | 
February these experiments were continued in very bad 
weather, with a strong gale—No. 9 of the scale—and a 
correspondingly rough sea, during rain and snow-storms, 
while the ships were sailing at the same rate of 11 knots per 
hour. During the first two hours 105 tons of coal were trans- 
ferred to the Prinz Heinrich. This figure, according to the \Fig. 2-THE COMPENSATOR 
opinion of experts, might, however, have. been. easily _ 
increased up to 60 tons and more per hour, if there had been 


= ng eye of seb se ae in turning the warship round with the steamer towed behind 
coal steamer was, dur xperiments, tugged | her no interruption in the coaling took plac>. 

by the warship in the line ahead at a distance of 100m. 3 af 7 . 
The apparatus was got into working order within 24 minutes 
from the time the rope connection between the ships was 
made until the first full sack of coal was transported to the ? 
warship. The compensator, the object of which is to) Kiyu’s CotrecE.—The forty-sixth annual dinner of King’s ‘s 
shorten or lengthen the ropeway as the ships get nearer to or College will be held at the Hote] Cecil on Monday, May 7th. Mr. 
farther away from one another—and thus always to ensure ! Justice Grantham will take the chair, 


COALING AT SEA. ing round two pulleys, it is fitted at short intervals with | the proper tension—worked without any hitch, but the chute 

ammenetn catches for carrying the sacks, which are attached to it by | upon which the coal sacks slide down from the rope upon the 

Tue advantages of being able to coal warships at sea, | hand. When the sacks reach the top they are picked off | deck will in future be made of steel wire instead of sail- 

not only in the case of long journeys, but also for naval | the rope by a curved rod or rail and guided on to the endless | eloth, so as not to change its form in damp weather. Even 
mancuvres, has long since been recognised. Many devices | rope which carries them to the warship. Having reached the | 
































Fig. 1-THE ELEVATOR 











ag > The most recent apparatus, recently invented 
novel ro eorge Leue, of Charlottenberg, possesses several 
i which Catures in its design. In Fig. 1 we show the elevator, 

ich Is situated on the collier. There is an endless chain pass- | 
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A TUG-BOAT FOR THE NILE. 


We attended recently a trial run of a new launch, 
built by Mr. Edward Hayes, of Watling Works, Stony 
Stratford, which ‘is ‘intended for towing lighters on 
the Nile; it is illustrated below. t is 7O0ft. long, 13ft. 
wide over hull, and has a draught of 4ft. aft. It can, how- 
ever, be trimmed by means of a forward water tank to a 
uniform draught of 3ft.6in. The hull is constructed of steel 
plates, and is divided into five water-tight compartments by 
bulkheads.” It has a strong rubbing rail all round. © This is 
iron-capped, and placed between angle-irons to give strength. 
There are longitudinal keelsons between the deck and the 
bottom, and also double-angled steel keelsons on either side of 
the bilges. Steel girders are bolted to the floor angles in 
the boiler space, and the boiler, which is mounted on four 
feet, rests entirely on these. girders. By this means a clear- 
ance space has been left underneath the boiler, thereby 
enabling the deck beneath the boiler and the boiler itself to 


TRAMWAYS AT KINGSTON AND SURBITON. 


Tue latest extension of the system of‘lines belonging to the 
London United Tramways, Limited, comprises 10} miles of 
route or 19 miles of single track. Five and a-half miles of 
route were opened on March Ist last. The new lines com- 
ménce in” Hampton™ Wick, cross the river over Kingston 
Bridge, proceeding thence by Clarence-street, Eden-street, St. 
James’s-road, Penryhn-road, Surbiton-crescent, and Clare- 
mont-road, to Surbiton Station. Connection is also made 
with Tolworth, Thames Ditton, Richmond-road, King’s-road, 
and the Wimbledon boundary beyond Raynes Park Station. 
In Kingston-road the track passes under the main lines of the 
London and South-Western Railway, and there was here some 
heavy work connected with the lowering of the road. To do 
this the bridge carrying the railway was underpinned and the 
road lowered 4ft. Gin. The work was -executed-in-Stafford- 
shire blue brick laid on a foundation of cement concrete 2ft. 
thick. To draih this portion of the road a new 12in. earthen- 











NILE TUG-BOAT 


be examined and painted. This construction also makes a 
substantial seating for the boiler. 

The accommodation of the boat consists of fore cabin, 
fitted with berths on either side, and lockers. There is a 
compartment aft for storing gear and a small quantity of 
goods. This is covered over by movable hatches. 

The boat is driven by twin screws, the engines consist- 
ing of two similar units of the vertical compound surface- 
condensing type. In addition to driving the propellers they 
work two small boiler feed-pumps. The condensing plant is 
entirely separate. The main engine cylinders are 8in. and 
16in. diameter by 10in- stroke, and the engines run at from 
280 to 300 revolutions per minute. They are designed to 
develop together approximately 130 h.p. 

A water service has been:fitted to the engines .for cooling 
the different bearings. It is supplied with water by the 


condenser pumps, and is arranged with universal joints 80 | 
that all the bearings can be reached. A separate donkey | out this work it was necessary to cut down a very fine avenue 


pump is provided for feeding the boilers when the engines 


are standing. There is an arrangement on the circulating | retaining walls were built for the footpaths, and to carry off 


pump by which the forward tank can \be filled in order to 





ware sewer had to be carried from the bridge to Hogs Mill 
| River, a distance of 900 yards. At this point also the four 
| 30in. water mains belonging to the Metropolitan Water Board 
| had to be lowered, this latter work being. carried out by 

Messrs. Thomas Docwraand Sons. At the corner of Kingston- 
| road and Malden-road, Derby Lodge was completely removed, 

the lines now running where. formerly the villa and garden 

stood. On Burlington-road the Beverley Brook bridge, con- 
sisting of a brick arch, was removed and replaced by a wide 
new steel deck bridge. The gradients on either side were 
| also considerably reduced. The ground on this road was 
| found to be very bad. . The exeavations were made toa depth 
of 6ft., filled in with ashes, and a concrete bed 12in. to 14in. 
| thick laid over all. Burlington-road is connected with 

Coombe-lane by West Barnes-lane. This latter was formerly 
| an old country lane with a total width of 25ft. It has now 
been converted into an excellent road 45ft. wide. To carry 


| of elms, some 100 trees having been removed. Concrete 


| the water drained by the ditches numerous brick and con- 
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PART SECTION AND DECK 


ballast the fore end of the boat. The same pump can 
empty this tank when necessary, the water being delivered 
overboard. The condensing plant comprises a horizontal air 
and circulating pump working at a low speed, and a rect- 
angular condenser. The latter 
hundred brass tubes, which give a large cooling surface—an 
essential feature considering -that-the circulating-water- will 
generally be at a high tempera? re. 

The boiler is 7ft. Gin. long by 7ft..6in. in-diameter, and is 
fitted with return tubes.” There are two welded flues, and a 
large number of 2in. external diameter iron tubes. The 

-ordinary working pressure is 1201]b. per square inch. The 
finnel-s hinged and weighted so that it can be lowered when 
passing under the shallow bridges of the Nile.~ Coal-bunkers 
are arranged on either side of the boiler space and stokehold, 
and are fitted with.the usual sliding-doors- -- 

The whole design and arrangement of this small launch is 
neat and compact; and during the trial run, which was 
carried out some days ago, she ran well. There’ was no 
difficulty in keeping steam, and the vacuum was main- 
tained throughout the run at 26in. 


is fitted with about five | 


PLAN OF NILE TUG-BOAT 


:| crete culverts were installed. Here again, on account of the 
| treacherous nature of the soil, the conerete bed was increased 

in thickness in several places up to 15in. In all there were 
| thirty-one widenings on these routes, twenty-nine of which 
were carried out by the contractors. 

The rails used are British standard sections, Nos. 3 and 3c. 
They are laid with girder joints very similar to those used 
on the London County Council tramways. and described in 
our issue of September 23rd, 1904, in connection with the 
conversion to electric working of the Streatham line. 
The length of rail used is 45ft., and tie bars are inserted 
every 6ft. or 6ft. Gin. Sleepers made of old tramlines 6in. 
deep and with 6in. flanges are employed, these being 6ft. 
long and spaced 9ft. apart and flange uppermost, the whole 
being embedded in concrete. The points are of manganese 


bonded with two Crown copper bonds 4/0: section and 
32in. in length. The track is cross-bonded every: 40 yards of 
double track, and the two sets of rails every 80 yards. The 
overhead method is employed, the trolley wire . being 
No. 00 B S grooved wire suspended by mechanical ears, 








The poles are 33ft. in length, and were made by Meggps 
J. E. and 8. Spencer. The height of the trolley wire aboye 
the roadway is 23ft. { ' 

The working current is supplied from the Lots-road 
Station of the Underground Electric Railways Company of 
London. This is delivered at a sub-station in Kingston "the 
transmission voltage being 11,000 and the frequency ‘334 
At the sub-station the pressure is reduced in static ‘trans. 
formers to 330, and the conversion made to direct current 
at 500 volts. The sub-station was equipped by the British 
Westinghouse Company. f 

The whole of the cables for this line, comprising some 
20 miles of low-tension feeder and distributor cables made 
up of 8, °5,°4, and +25 square inch, some 26 miles of pilot 
and telephone cable, and about 27 miles of *05 square inch 
extra high-tension 11,000 volt three-phase cable, were sup- 
plied and laid by W.T. Henley’s Telegraph Works ( mpany 
Limited, and it is claimed that this is one of the largest 
contracts ever placed for cables in connection with tramway 
work. The low-tension pilot and telephone cables are gil 
insulated with paper impregnated with Henley’s special 
insulating compound, and sheathed with a continuous tube 
of lead ; the extra high-tension cables are insulated with 
paper and lead covered in a similar manner to the low-tension 
cables, but sheathed over the lead with galvanised iron 
wires, which act as an earth sheath, as well as for protection 
against mechanical injury, With regard to the laying of 
these cables, about 42 miles were laid in earthenware 
troughing filled in solid with bituminous compound, the re. 
maining cables being drawn into earthenware conduits 
equivalent in single way to 38 miles, the total length of 
trenching being about 17 miles. Nearly all the 11,000-volts 
extra high-tension cables were laid in troughing filled in solid 
as described above. Jointing on all the cables was done by 
means of lead sleeve joints, which were filled in with the 
makers’ special jointing compound. 

The two feeders laid between Lots-road generating station 
and Kingston sub-station, a distance of 103 miles, were 
tested, and a pressure of 22,000 volts applied between each 
core and earth for twenty minutes. This test, we under. 


EXTRA HIGH-TENSION CABLE—FULL SIZE 


stand, both the feeders withstood satisfactorily without trouble 
being experienced either with the cables or with any of the 
numerous joints—about 300—throughout the entire length. 
The engraving herewith shows a facsimile of the ‘05 square 
inch extra high-tension cable, the detailed specification of 
which is as follows :—8 core ‘05 square inch cable, each core 
composed of nineteen plain copper wires each ‘058in. diameter, 
insulated with strong long-fibred paper, the cores being then 
laid up with jute wormings, again covered with paper, 
impregnated with Henley’s special insulating compound, 
sheathed with a continuous tube of lead and then covered 
overall with sixty-six galvanised iron wires each ‘104in. 
diameter. Thickness of insulation between cores and 
between any core and lead sheathing °430in. Thickness of 
lead sheathing ,;in. Test voltage at works 33,000 volts for 
five minutes after twenty-four hours’ immersion in water. 

The whole work was carried out by Messrs. J. G. White 
and Co., Limited, as chief contractors, under the direct super- 
vision of Sir J. Clifton Robinson, assisted by Mr. C. R. 
Holmes, Mr. H. 8. Beale, and Mr. W. Nairn. 








LzEDs ASSOCIATION OF ENGINEERS.—‘‘Toxtiles and Textile 
Machinery, Ancient and Modern,” was the title of a lecture given 
on the 29th March before the members of the Leeds Association 
of Engimeers by Mr. William Rintoul, the president, Mr. W; H. 
Drake, occupying the chair. The subject, said Mr. Rintoul, had a 
history of greater antiquity than that of any other mechanical 
process. The Talmud ascribed the invention of spinning and 
weaving to Namaah, and the oldest Egyptian hieroglyphics showed 
these to be common domestic industries, while the draperies 
described by Homer suggested high technical skill. Tracing the 
history down to more recent times, the lecturer pointed out how 
our own country had benefited by refugees from France and the 
Netherlands engaged in the manufacture of textiles. The industry, 
which before ‘the eighteenth century was a domestic handicraft, 
passed with the advent of such men‘as Arkwright, Hargreaves, 
Crompton, Kay and Cartwright, almost entirely into the hands of 





cast steel, made by Edgar Allen and Co.. The, joints are! 


the engineer. The work of these has been maintained. For 
example, Mr. B. Gott, a name prominent in the annals of Leeds, 
introduced many improvements, “and was the first to use 
spinning mills in the woollen trade. zShowing the violent prejudice 
against machinery one hundred years ago, William Hirst, a Leeds 
manufacturer, who succeeded with tHe aid of machinery in making 
and finishing a broad cloth superior to that from the West of 
England, had to keep armed men on the premises, never went out 
at night, and always carried a brace ps pistols. Leeds was the 
headquarters of one of the largest textile machine industries in the 
world. During the year 1905 the exports of textile machinery 
from this country were £1,000,000 over those of the previous year, 
amounting to some £5,000,000, or one-fourth of the total value of 
machinery exported. A day training school for engineering 
apprentices was being discussed. It would be beneficial in many 
ways, but was there any reason why such an engineering centre as 
Leeds*should not have an industrial museum, in view of those at 
London and Edinburgh? In the Cartwright Hall-given to Bradfe rd 
by ithe ‘late’ Lord Masham, there were no relics of Cartwright’ 
inventions, an omission which should surely have the attention af 





the city fathers, 
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LETTERS TO THE EDITOR. 
(ie do not-hold pena 2 sera balan opinions of our 


| have read in your issue of the 23rd_ inst. the report of 
he continued discussion on Mr. Churchward’s interesting paper on 
bs : al » Locomotive Boilers.” I was not able to be at that meet- 
: pare 1 notice ‘that Mr. V. Pendred mentions a difficulty in 
ening engines the valves of which have great ‘lap,”: and what 
has beon unsuccessfully tried, both here and in the United States, to 
vercome this trouble. May I point out that | completely removed 
pet difficulty as long ago’as 1885, I send you herewith a copy of 
the specification of my patent of that year, from which you will see 
that | so lengthened the expansion links as to allow of the re- 
opening of a port. which had . en just closed, making the action 
of the valve temporarily “late, thus enabling the engine to be 
adily started in any position. I bad a pair of experimental 
ol made by Messrs. Shanks and Son, with sufficient ‘‘lap”’ to 
pa: off at just less than half-stroke in ‘‘ full gear,” and, as well as 
faeding the starting perfectly satisfadtory, I found. that, when 
running with a load on, if the links were suddenly put right over, 
the engine immediately:slowed down, owing to the delayed full 
admission and the partial choking of the exhaust by the exagge- 
rated movement of the valves, thus providing an automatic check 
on the driver if he should try to run in'the starting position. 

The following extract from my specification, with the accompany- 
drawing, willmake the matter quite clear :—-‘‘ When the engine 
has been stopped with the cranks in such positions that it is ineffec- 
tive or ‘blind,’ that is when one or.other of the cranks is at 
the dead point or is so near the dead point that either the steam is 
cut off, or owing toa heavy load the engine cannot be started by 
merely opening the regulator, the links are lowered or raised 
beyond the’ full gear position, as shown in the engraving, and 
thereby the valve of the cylinder, the piston of which is at half- 
stroke or nearly half-stroke, is pushed back or in a direction the 
reverse of that in‘which it would be caused’ to move by the excen- 
trics if the engines could start and were started in the required 
direction, the effect being to uncover the steam port at which 
sterm is required to enter in order to start the engine. When 
the engine has started in consequence » of steam being thus 
admitted the links are again lowered or raised to their full gear 


LAP OF LOCOMOTIVE VALVES. 


Sin, 


ing 








position, and may be further lowered or raised as may be required 
in order to increase the extent of the expansive action of the steam 
as usual in working expansion gear proyided with links having slots 
of the ordinary rg Owing to that part of the slot of the 
other link in which the die block of ‘the valve rod of the other 
cylinder is engaged being vertical or nearly vertical when it is 
necessary to raise or lower-the-links.as hereinbefore described, the 
position of the valve of that cylinder is not materially-altered.’ 

Ialsoat the same time designed a steam-reversing gear to act 
automatically between the extremes of the link and either full 
gear position, it acting as a usual steam-reversing’ gear for, the 
usual. positions of the link. However, at that time I was not able 
to get tlie idea adopted, being then recently out of my apprentice- 
‘ship, and_so the matter dropped, and also theri the question ‘of 
‘large boilers and high pressures had not matured as it has now. 
* J therefore write, as possibly even now this solution of the above- 
mentioned difficulty may be found to be of some use. 
A HERBERT W. GARRATT, 

Late Locomotive Superintendent, Lima Railways. 

March 27th, 


t 
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{ ‘ 
: INTERNATIONAL RAILWAYS. 
- Sirk,—I have fread with attention the excellent articles that have 
‘appeared in“ your journal respecting proposed international rail- 
‘ways, which have evidently been prepared with great’ care ; now, 
‘with your permission, I shouldelike to add some tabulated ‘state- 
ments and reniarks as to traffic and distancé, which may~ be of 
‘interest. eo: 7? ‘ 
- France naturally is concerned about the traffic that she considers 
is being diverted from her system‘of railways, through some of the 
routes that have been opened .up, and anxious also to draw all 
the traffic she can from the north-east and east to Marseilles ; no 
doubt the Oulx-Briangon is one of the lines that will.assist to do 
so, but I question whether this will ultimately be of much benefit to 
Turin itself. On the other hand, Italians wish to secure the traffic 
for Genoa and Savona, which may be considered to be the natural 
ports for Switzerland and some parts of Germany. ~ , 

Figures in-Tables I. and II. are from the Italian Government 
ee returns, and give the value of the general trade and transit 

rattic, 


TABLE I,—Value in Live of Combined Imports and Exports. 
Italy and 














Year, Italy and Italy and 
7 Switzerland. Germany. France. 

Isis 295,955,000 480,159,000 353,994,000 
= 316,968,000, .. .. 467,672,000... 351,248,000 
M03 334,076,000... 462,473,000 36), 145,000 
Decrement cee res. “ 
crease of 2908 1+ - 88/431,000 17,686,000 15,151,000 
. With 1999 a%ec f * , Increase decrease increase 


TABLE 11.—Value in Lire of Traffic in Transit. 














Year,> *. » Toand from To and from To and from 
: oe "Switzerland. Germany. France. 
» 1902 ee ge OCR OTS 1,923,360 2,337,915 
+ 1903 .. © 75,540,507 *., 2,474,742 2,604,880 
Tnerease for 19 B.. 5,848,903 451,382 266,963 


By the above it will be seen how large the increase has been 
with Switzerland, and especially as regards the transit traffic ; while 
the trade with Germany appears to have fallen off, no doubt partly 
owing to much of it going to or through France. 

With regard to what may be called the direct international 


3 between the north and north-west, and Brindisi, Genoa, 
¢., I consider that, pointed out by the Baron Vantheleret, more 





| District*Railway. 


than thirty years ago, still holds good, viz., 7:4 Martigny, Colle 
Ferret, or Great St. Bernard. I hardly imagine tbat the route, 
to which you apply No. 7, Turin Martigny,.can.be seriously enter; 
tained, as the cost of construction would be out of all proportion 
to the advantages to be gained ; driving a tunne! under Gran 
Paradise itself would, I undertake to say, cost more than t ypeer- 
Mont. Blanc, saying nothing of the enormous heavy-and-costly 
work to be done by Cogne and neighbourhood. When completed 
the traffic on the line during the winter months would be constantly 
liable to be seriously interrupted through the snow and falling 
avalanches. 

~ The*most direct, and at the same time most economical route to 
accommodate this traffic is, as the Baron Vantheleret said, was 
that vi4 Martigny.and Colle Ferret to Aosta, &c., and in the 
following tables are shown the relative distances saved by using 
this route :— : 


TABLE III, —Distance between Cilais and Brindisi. 


Kiloms. 
Vid Mount Cenis ‘ 2254 
», St. Gothard Ss sy. wel aera 2230 
pdt ae er. os 2126 
, Colle Ferret 2089 


TABLE IV.—Déistances Saved by using the Colle Ferret Route. 


Kiloms, 
Betwee. Martigny and Turin.. . 10 
nc Martigny and Genoa 92 ° 
oe Paris and Genoa 167 
Brussels and Turin .. 135 
Amsterdam and Turin 138 
es Amsterdam and Genoa .. 80 
*” Hamburg and Genor So ey 
7 Carlsruhe and Genoa 80 2 
»  Carlsruhe aid Turin 136 & 


; a 
TABLE V.—From Lausanne, Switzerland. 
Difference in 





Mh Vid Via a favour of 
Mont St. Gut- - Colle Colle’ Ferret 
Cenis. hard. Simplon. Ferret. over 
: Simplon. 

Kiloms. Kiloms. Kiloms. Kiloms. Kiloms. 
To Turin . 857 57 6... <. <2m Hy «| 
», Alexandria 446 627 355 29 
», Casale 435 Got 338 45 
+, Savona 504 732 460 430 21 


It would be too long. to Zo into the question of gradients and 
curves, but I would observe that the Colle Ferret route would com- 
pare most favourably with any of the trans-Alpine railways at 
wark or proposed. Having already trespassed so much on your 
kindness I must not say more, only before concluding I should like 
to draw attention to the continual and steady improvement there 
is in the trade generally of Italy, for whereas, while the combined 
exports and imports in 1890 amounted to 2,461,549,244 lire, in 1903 
it was 3,633,939,734 lire. - : 

3, Ashchurch-grove, W. Henry J. Cooke. 





THE NATIONAL PHYSICAL LABORATORY. 


Sin, —Referring to the letter of Mr. G. Croydon Marks, appear- 
ing-in- your issue of March 30th, I may, perhaps» be*allowed to 
endorse his conclusions, and to urge on the Executive Committee 
the necessity either of replying to the categorical statements in 
that letter or of frankly recanting the errors in taste and policy 
into which they have-unhappily-fallen. . *~ { 

The recent. report of the National Physical Laboratory. which 
was the subjéct of your article of March 23rd, is so worded as_to 
convey the impression that routine commercial testing is to “be 
dropped, and in consequence the price list inviting such work is 
withdrawn. On page 20 of the report it is stated that lists setting 
forth the class of work now undertaken can Le obtained on appli- 
cation, and if the intention to abstain from commercial testing is 
sincere, evidently these lists will be of a very different character 
from the price list aforementioned. But I know as a fact that, in 
response to inquiry for a list of the work undertaken by the 
National Physical. Laboratory, the old price lists -have been- sent 
out within the last few days without a clause or word of alteration: 
or limitation. I would ask your readers what is to-be thought of 
this transaction! Is it not open to the interpretation that the 
reassuring statements which have been published must not be 
accepted in too literal a spirit? If this is so, I fear the desired 
effect of the statements may not be obtained. 

As such a conclusion cannot but be injurious to the National 
Physical Laboratory, it appears to be to the advantage of the 
Executive Committee to afford an explanation of a convincing 
character. 

As a member of the public whose interests cannot be impaired 
except by the wrongful expenditure of his contribution to taxes, 
I beg to sign myself, 


April 4th. DISINTERESTED, 





THE DISTRICT RAILWAY. 


Sir,—As one who has frequently to use the District Railway, I, 
like others, have suffered through delays and breakdowns on. the 
same, us mentioned in the article in your issue of this week. .- Now, | 
if I have’af important appointment to keep I generally take’ a) 
horse.omnibus, as the motor omnibus is a little less reliable than the ! 


- My object in writing this is to point out the difference in the | 
running between the Metropolitan railway coaches and the District 
coaches, both doing the same service on the Circle. The District 
coaches jerk and jolt you about in all directions, while the Metropoli- | 
tan run much more smoothly. That this is not just pure imagination 
on my part I think anyone will allow who cares to watch for them- 
selves, and it may be something in this which is the cause of the 
derailments. I have not gone into the matter, but from looking 
at them I think the wheel base of the bogies on the Metro- 
politan is longer than of those on the District Railway. 

April 2nd. J.J. 





POWERFUL SHIPBUILDING CRANE. 

Sir,—We observe on page 319 of this week’s ENGINEER, under 
the heading ‘‘ Powerful Shipbuilding Cranes,”. a notice of the 
cranes which Messrs. John Brown and Co. are putting down at 
their Ciydebank Works, in which it is stated that the 150 tons 
derrick crane is being constructed by Messrs. Sir William “Arrol 
and Co. Flease note that this is incorrect, as the derrick crane in | 
question is being made by us. 

(COWANS, SHELDON AND Co., LiMIrTED.) 
J. W. Brown. 

Carlisle, April 2nd. 








THE INSTITUTION OF CIVIL ENGINEERS. 


FEBRUARY EXAMINATIONS, 1906, PASS LIST. 


Studentship (117).—E. Adamson, A. Aldred.- J. F. Alexander, 
L. G. Allison, J. B. Anderson,-J. R. Barnes, R. C. Batley, R. J. 
Baumgartner, G. S. Baxter, H. J. Bell, J. S.- Bennett, E. C. 
Bilham, R. W. B. Billinghurst, J. M. Blizard, C. Brandon,. K. 
Bruce, C. C, Buckler, R. Buntine, W. B. Burrow, G. H. Carter, 
C. E. Chase, J, M. Cobb, R. A. Collett, G, Cooper, 0. Coore-Mein, 
H. C, Darbishire, R. A. Davies, P. C. D. Douglass, L. Dowson, J. 
Dunn, jun., J. J. Eaton-Shore, C. B. Ede, C. G. Eden, H. S. 
Ellson, F. D: Evans, N. A. T. N. ‘Feary, E. Fry, R. Gadsby, 
B. G. C. Gardner, E. R. George, R. Gilchrist, H. C. Gill, R. Glan- 
field, T.-A. Grange, T. L. Griffith, W. H. Haile, P. Hall, S. M. B. 
Hardwicke, J. Harston, R. Hatt Cook, H. C. Hick, J. R. Hill, 
C. H. Hills, J. T. Hines, H. Hodges, A. C. Horne, R. D. Hoste, 








M. Hunter, G, I, Jones, W. G. Jones, L. H. Keay, W. Kemp, 8S. J, 


Kirby, W. D. Lancaster, L. 8. Layman, J. 8. S. Lee, T. F. Linnell, 
R, Love, A. McAlister, A. 8. Macdonald, J. McDonnell, A. A. 
McLintock, W. B, McNah,-A. H., Matheson, J. Mayho, R. Miles, 
A. 8, Mitchell, R. C. Moon, R. H. Murray, H. A. F. Nash, W. H. 
Nicholl, J. Nicholson, C. Notley, R. E. C. Oram, G. W. Pale- 
thorpe, E. A. Palmer, T. W. W. Parker, L. W. Peach, E. R. Peal, 
J. H. Pearson, C,-A_Pollock,-A.~J.- Poole, W--Quest, ~H.~ Raine, 
G. T. Ritchie, F. E. Robinson, F. H. Robinson, H. 8. Saunders, A. 
Scott, W. D. Scott, J. Scruby, J. M. Simpson, F. M. R. Smith, 
R. E. Smith, A. Stirling, H. Taylor, G. G.’Terrell, A. M. H. Thorp, 
A. Tradewell, E. P. Watson, R. Weir, C.-E. White, R. A. Win- 
field, G. Woodman, C. G. Woolway, H. N.- Worth, J: A. Wother- 
spoon, > 

Associate Membership (192): Whole examination (108).—C. A. 
Ablett, R. J. Angus, A. S. Barker, M. A. Beg, G. J. B. Bevan, E. 
G. H. Bishop, H. F. Bowen, A. S. Bradshaw, T. C. Broom, R. 
Brown, F. H. Bullock, W. E. H. Burton, A. E.- Butterfield, C. C. 
Canney, M. C. Carr-Gomm, K, K. Chatterjee, J.-H. Clarke, W. 
Clifford, E. H. Cockshott, G. P. Connor, A.:*R..Cooper, F. H. 
Corson, C. H. Cottew, E. 8. Crump, T.. A. Curry, H. W. Ellis, J. 
D. Fettes, H. J. Fontaine, 8. 8. Gettings, S..H.°Gordon, W. C. 
Gravely, James Gray, F. J. Greasley, J..Grierson, R. C. Hall, T. 
H.+ Harris, W. M. Hayman, E. W. Hill, W2-E.* Hogg, R. H. 
Houghton, N. B. Hoy, C. J. E. Hyde, J.°C.-Jamieson, R. H. 
Jeffes, W. L. Jenkins, A. W. M. Jesson, C. C.-Johnson, H. V. C. 
Johnstone, R. A. Jones, F. P. Khan, G.R. Kinder, H. E. King, 
A. N. Lancaster, W. H. Latham, A. L. Lawrence,* W. Linton, W. 
W. Lister, J. McGregor, W. D. McLaren, R. G. McLaughlin, 
J. M. Maclean, H. C. Marwood, F. 0. Mills, J. Milne, J. Moncur, 
J. Moore, R. V. Morris, P. Noble, H. Osmond, W. L. F. Palmer, 
A.-M, Paterson, W. J. Perkins, 8. J.. Reed, W~ Reeve, L. Roberts, 
A. G,. Ronald, H. M. Rootham, R.“A. Routh; M. C. C. C. Sak, D. 
R, Sawhney, A. Scott, J. Shannon, W. Sharp, C. F. Simmonds, N. 
$. Sirn, C. M. Skimmer, F. W- Stephen; A. Y. Storrar, W. T. 
Streather, 8. G. Stubbs, 8. T. Stubbs, J. Sykes, H. Topham, J. 
Tweedie, E. J.eI'yack, G. A. Waite, A. J. Walker, C. Watson, P. 
I..Whitten, J. E. Wilkes, P. Wilkinson, B.* B. Willeox, H. P. 
Williamson, E. Wilson, G, L. Wingfield, F. G. Wolstenholme, . 
Yeoman, A. R. Young. 

Section B of Part LI. (39): Previously passed in Part I. and 
Section” A of Part I/.—H. Andrews, C. A. Angwin, GN. Baines, 
A. Barlow, H. M. K: Berridge, W. J. Clarke, F. H. Clough, C. G. 
Cotton, J.-F. Croasdell, J. G. Cuthbert, F. G. Davis, M. Deacon, 
H. ¥*D. De Courey, C. 5. Dodson, K. Fisher, G. H. G. Gostwyck, 
T. R. Grigson. W. W. R. Harlow, G. H. Harrisson, I..J. Jones, 
T. Jones, E. R. Matthews, A. C. Medlock, A. C. Mitchell, jun., 
A.W. Ckell, F. A. Pickles, F. M.. Preston, B. Reynolds, C. T. 
Richardson, H. C. Ritchie, H. I. Robinson, C. .W. Sheppard, 
J. H. W. Smith, A. D~ Spooner, H. J. H. Stevens, J. 8, Todd, 
P. M. Tremlett, H. Walmsley, P. Yewdall. 

Part I. and Section A of Part 11, (45).—H. E. Aldington, F. W. 
Anderson, L. A. Baker, G. B. Barton, W. Beloe, E. V. Blomfield, 
T. E. A. Caton, A. H. P. Davey, S. H. Dean, H. M. Dobree, 
A. Dyson, D. Edwards, J. L. Elder, C. R. S. Farmer, J. Fletcher, 
L. M. Foulkes, J. Gardner, B. Godwin, R. F. Hall, W. D. Harding, 
W. Holt, H. H. Howell, H. L. Jackman, A. A. Jebb, H. B. 
Jenkins, C. E. Lefroy, N. R. Lyth, A. C. Maclean, E. 8. Northcote, 
C. Pain, E. H.- Parry, T. O. Pepper, A. W. Pimm, 8. G. Plante, 
A. B. Potts, L.. P. Ridgway, H. E. Robarts, H. B. G. Robertson, 
R. Sephton, E. W. F. Smith, C. Stoddart, E. H. van der Straaten, 
W. I. Tait, A. C. Ward, A. 8S. West. 








" THE TRADES DISPUTES BILLS. 


OF the two Bills having for their object an amendment 
of the law relating to trades unions accorded a second 
reading in the House of Commons last week, the first, 
introduced by the Attorney-General on March 28th, con- 
tains the following clauses:— 


1, The following paragraph shall be added as a new paragraph 
after Sec. 3 (1) of the Conspiracy and Protection of Property 
Act, 1875:— 

An act done in pursuance of an agreement or combination by 
two'or more persons shall, if done in contemplation or furtherance 
of a trade dispute, not be objectionable unless the act, if done 
without any such agreement or combination, would be actionable 
as a tort. 

2. (1) It shall be lawful for one or more persons, acting on their 
own behalf-or on behalf of a trade union, in contemplation or 
furtherance of a trade dispute, to attend peaceably, and in a 
reasonable manner, at or near a house or place where a person 
resides or works or carries on business or happens to ‘be, if they 
so atterid merely for the purpose of obtaining or communicating 
information, or of persuading any person to work or abstain from 





| working. ~ - 


(2) Sec. 7 of the Act of 1875is hereby repealed from ‘attending 
at or near the place of business” to the end of the section. 

3. An-act done by a*person in contemplation or furtherance 
of a trade dispute shall net be actionable as a tort-on the ground 
only that it is an interference with the trade, business, or employ- 
ment-of some other person} or with the right of some other person 
to dispose_of his capital or his labour as he wills... 

4. (1) Where a committeé of a trade union constituted as herein- 
after mentionéd has been appointed to conduct on behalf of the 
union a trade dispute, an action whereby it is sought to charge the 
funds of*the union with damages in respect of any tortious act 
committed in contemplation or furtherance of the trade dispute 
shall not lie, unless the act was committed by the committee or by 
some person acting- under their authority: Provided that a person 
shall not be deemed: to*have actéd under the authority of the 
committee if the act was an act or one of a class of acts expressly 
prohibited by a resolution of the committee; or the committee by 
resolution expressly repudiate the act as soon as it is brought to 
their knowledge. ‘ i 

(2). The committee- may be a committee appointed either 
generally to conduct all trade disputes in which the union may be 
involved, or to conduct any trade disputes of a spécified class or in 
a specified locality, or to conduct any particular trade dispute. 

The following Bill, which is said to embody changes in 
the law which are required by the Labour -party, was 
introduced by Mr. Hudson on March 30th. It was stated 
that the Labour party were content with the first three 
clauses of the Government measure, but that they would 
require Clause 3—infra—to be substituted for Clause 4— 
supra :— 


1. It shall be lawful for any person or persons, acting either on 
their own behalf or on behalf of a trade union or other association 
of individuals, registered ‘or unregistered, in contemplation of or 
during the continuance’ of any'trade dispute, to attend for any of 
the following purposes at. or. near a house’ or place! where a persori 
resides or works, or carries on his businéss, or happens to be— 

(1) For the purpose of; péacefulty’ obtaining ‘or communi- 
cating information. ~ ‘ ; 

(2) For the purpose of peacefully persuading any person to 
work or abstain from working. ' 

2. An agreement or combination by two or more persons to do 
or procure to be done any act in contemplation or furtherance of a 
trade dispute shall not be ground for an action, if such act when 
committed by one person would not be ground for an action. 

3. An action shall not be brought against a trade union, or other 
association aforesaid, for the recovery of damage sustained by any 
person or persons by reason of the action of a member or members 
of such trade union or other association aforesaid. 


We comment upon these Bills elsewhere in this issue. 
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RODAH BRIDGE, CAITRO—TWO 








THE RODAH BRIDGE. 


THE construction of the Rodah Bridge in Cairo commenced, 
as will be remembered, during January of last year, the con- 
tract being adjudged by the Ministry of Public Works to Wm. 
Arrol and Co., Limited, at a total cost of £200,000 in round 
figures, after a strenuous competition with two eminent 
French firms. Such excellent progress has been maintained 
under the able direction of Mr. Bakewell, that the works, 
though at first delayed, are now well in advance of the written 
programme, and no doubt is entertained that the structure will 
be finally completed by the date stipulated in the contract, 
June ist, 1907. Mr. Adam Hunter, A.M.I.C.E., who is 
specially attached to the work as lieutenant of Mr. W. N. 


Bakewell, the engineer-in-chief, and who took our representa- | 


tive over the works, estimates that in two months’ time a 
good deal of the superstructure will be showing. 
scene of work ready for erection. 


ning to show. Fourteen piers, each of two cylinders, are in 


position, and only three more now remain to be sunk to | 
working pressure of 1301lb: on-the square inch, and were | 


One | : For 
following are the lecture arrangements at the Royal Institution 


boiler will. provide sufficient steam to work the pump- | 
will | 
is fixed | 


complete the span of the river by bridging over the break in 
the structure left open to allow an adequate passage for 
navigation. 
Nile stream, and the operation will therefore be more rapidly 
performed than 
executed. 


The Rodah Bridge will be remarkable among like structures | 


of the world. Built on seventeen piers, with fifty-five main 


girders, the length of the main bridge is 535ft., and that of | 
the small bridge crossing the backwater of the Nile between | 
the island and the mainland 67ft.—in all 602ft. in length, | 


exclusive of the track across the island itself. In width the 
bridge will be not only the widest in Egypt, but amongst the 


widest in the world, as it will measure 67ft. between parapets 


alone. The Government at the outset emphasised the 


necessity of graceful design, and the forms and characteristics | 


of the bridge will be artistic. Extraneous ornament, with 
which the structure might have easily been overloaded, will 
be dispensed with altogether. 


The piers are cylinders of steel to within 10ft. or 12ft. of | 
the bed of the river, where they swell out into a bell shape. | 


Their total length is 98ft. and their diameter at the bottom 
is 18ft. 
datum for Cairo. 
during the construction happened on September 7th, when 
scour, brought about by flood, loosened some of the piles, and 
caused considerable trouble. The occurrence is illustrated in 
one of the photographs on page 348. 


and did not attain its maximum until September 22nd, having 
taken four days to travel from Assuan; where the maximum 


level was registered on September 18th. The lowest level at | 
Rodah was touched on July 8th with 14°87 mr. above sea | 


level. There is thus a variation of about 3} m. between the 
ebb and the high Nile of 18-18m. above sea level recorded 
on September 22nd. This fluctuation in the stream has 
naturally had an important bearing on the sinking opera- 
tions. 

The bridge is constructed to open with a swing span of two 
openings of 20m. each.. The four girders forming the swing 
span are 220ft. in length and its weight is 1000 tons. The 
swinging of this huge mass will be effected by electricity, in 
the short time of 33 minutes, as compared with the quarter 
of an hour required to open the span of Kasr-el-Nil Bridge by 
mechanical gear. Hand gear will also be provided for the 
Rodah Bridge in the case of disablement oi the’ electric 
apparatus. : 

The materials to be worked into the bridge amount to a 


The whole | 
of the materials for the upper works will have arrived during | 
the summer, and a considerable portion is already on the | 
Over three-quarters of the 
sinking is completed. and the superstructure is just begin- | 


This is not in one of the deepest parts of the | 


was possible with the sinking already | 


They are sunk toa depth of 7ft. below sea level | 
The only mishap that has so far cecurred | 


The flood last year | 


only began to reach its height in the first week of September, | 


FORMS 


OF AIR LOCK 

















total of 7000 tons of steel and ironwork and 8000 tons of 
concrete. The riveting plant used on the metal work is both 
hydraulic and pneumatic, power being derived from an engine 
driven on the bank of the island. The two distinct methods 
of air-locking employed are illustrated above. Progressive 
stages of construction are shown on page 348. 





NEW WATER SUPPLY FOR MALVERN. 


On the 30th ult. the new water supply which Malvern is 
obtaining from Bromsberrow was formally opened by Lady 
Grey, the wife of Sir Henry Grey, chairman 
Malvern Urban 
| The works, which have now been completed for some little 
time, included the sinking of two bore-holes 200ft. deep into the 
new red sandstone. These bore-holes, which were carried out 
by Messrs. C. Isler and Co., are 40ft. apart, and each is 
lined with 154in. diameter steel tubes to a depth of 60ft. 
The pumping station consists of pump room, boiler- 
| house, and coal store. There are two Lancashire boilers, 28ft. 
long and 7ft. in diameter. They are constructed for a 
| supplied by Messrs. Danks, Limited, -of Oldbury. 
ing engines at full power, so that one boiler 
always remain in reserve. A Green’s economiser 
in the flue leading to the chimney. Two deep-well 
pumps ‘have been fixed, one in each bore-hole. They are 
designed to lift 900,000 gallons of water per day. 


reservoir. All the pumps are independent of one another, 


| and either can be worked separately if required. 
and each capable of holding 8000 gallons of. water. 


and are to develop about 120 brake horse-power with a work- 
ing steam pressure of 130 lb. on the square inch. The 
| machinery and pumps were supplied by Tangyes, Limited, of 
Birmingham. It may be-added that the engine-house is 
454ft. by 254ft.; the boiler-house, 52ft.. by.22ft.; the coal 
store, 24ft. by 14ft., and the chimney 80ft. high. These 
| buildings were erected by Mr. Joseph Gurney, of Gloucester. 

The engines and pumps are capable of providing more 
than double the present requirements of the town. The 
| water level is 31ft. from the surface, and we are informed 

that during a fourteen-day test from one bore-hole alone 
| 500,000 gallons were raised in the twenty-four hours without 
appreciably affecting the water level. 

The pipe track joins the main road from Ledbury to 
Gloucester, and follows it for about half a mile to the drive 
leading to Bromsberrow-place, where it leaves the main road 
and proceeds to the Lower Lodge. It then joins the road 
running close under the eastern side of the Malvern range, 
known as Chase End-street, for about two miles, till the 
Ledbury to Tewkesbury main road is reached at Holly Bush. 
The pipe line crosses this road at right-angles, and proceeds 
along an accommodation road to a depression known as ‘‘ The 
| Gullet,’’ and from this point the pipes are contoured round 
| the upper slopes of the Castle Morton Common to the Camp 
| reservoir, the total distance being 5? miles. 
| The pipes, which are 10in. in diameter, were supplied by 
| the Stanton Iron Company, and were cast in three different 
| thicknesses and weights, according to the pressure they have 
to stand. The line of pipes is divided into sixteen different 
sections by 10in. sluice valves, and double action air valves 
of the latest type are placed ai all the high points to discharge 


| 
| 


| air in the mains, which would otherwise diminish the flow of | 


water, and be a fruitful source of burst pipes. Again, auto- 


of the} 
District Council and Lord of the Manor. | 


There are | 


also two surface pumps for pumping just over 900,000 gallons | nce 
of water in the twenty-four hours up to the British Camp | Professor William J. Sollas, three lectures on ‘‘Man and the 
1 | Glacial Period ;” Professor Charles Waldstein, three lectures on 


At the top | 


of the bore-holes there are two surface tanks made of —— and ‘Protessor W.. Maenelle ‘Dita. 


engines driving the pumps are of the compound-coupled type, | 











matic back-pressure valves are provided at various points to 
relieve the pressure on the pipes when the engines are stand- 
ing, and to permit only the section between two valves 
emptying in case of a burst, and then only at a considerable 
reduced pressure. These back-pressure valves are by-passed 
round with 3in. pipes to permit of the supply of any district 
or houses en route at any time in the future if required from 
the Camp reservoir when the pumps are not working. 

The water, on leaving the pumping station, passes through 
a‘ Venturi’’ meter. The pipes are so arranged that on the 
water arriving at the Camp it can be passed into the large 
storage reservoir, or direct into the service reservoir below. 
The contractors for the pipe line were Messrs. Meredith 
Bros., of Gloucester. anne 

A neat half-timbered cottage for the engineman in charge 
is being constructed at the entrance to the works at Broms- 
berrow. Mr. G. Hill, of Ledbury, obtained the contract for 
this work, which will be completed shortly. Re 





RoyaL INstituTion.—A general monthly meeting of the 
members of the Koyal Institution was held yesterday afternoon, 
the 2nd inst., Sir James Crichton Browne, M.D., F.R.S., treasurer 
and vice-president, in the chair. Mr. W. A. Adam, Mr. W. A. 
Harper, Mr, J. B. Lightfoot, Mr. G. A. Moore, Professor J. Perry, 
F.R.S., and Mr. M. H. K. Poser were elected members. The 


after Easter :—Professor G. Baldwin Brown, two lectures on 
‘*Greek Classical Dress in Life and in Art ;” Professor William 
Stirling, three lectures on ‘‘ Glands and their Products ;” Dr. P. 


| Chalmers Mitchell, two lectures on ‘‘ The Digestive Tract in Birds 
| and Mammals ;” Rev. J. P.: Mahaffy, two lectures on (1) ‘‘The 


Expansion of Old Greek Literature by Recent Discoveries,” (2) 
‘The Influence of Ptolemaic Egypt on Greco-Roman Civilisation ;” 


‘*English Furniture in the Eighteenth Century ;” Professor Sir 
James Dewar, two lectures on ‘‘ The Old and the New Chemistry ;” 
two lectures on (1) ‘‘The 
Origins of Poetry,” (2) ‘‘ Inspiration in Poetry.” . The Friday 
evening meetings will be resumed on April 27th, when Professor 
John W. Gregory will deliver a discourse on ‘‘Ore Deposits and 
their Distribution in Depth.” Succeeding discourses will probably 
be given by the Hon. Charles A. Parsons, Professor J. H. Poynting, 
Professor Arthur Schuster, Mr. Leonard Hill, Professor H. Moissan, 
and Professor Sir James Dewar, and other gentlemen. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—The arrange- 
ments for the summer meeting of the Institution of Mechanical 
Engineers are now complete. As already announced, the meeting 
will be held in Cardiff, and wi!l commence on Monday, July 30th. 
On the kind invitation of Sir William T. Lewis, and Mr. T. 
Hurry Riches, vice-presidents, a local committee, including the 
Right Hon. the Lord Mayor of Cardiff, has been formed to make 
the necessary arrangements, and the South Wales Institute of 
Engineers have kindly offered the use of their building for the 
meetings. The programme, as at present proposed, is as follows:— 
Monday, July 30th :—Arrival in Cardiff. Sm lay, July 31st :— 
Morning : The Lord Mayor and the members of the local committee 
will receive and welcome the president, Mr. Edward P. Martin, 
and the Council and members of the Institution, in the hall of the 
South Wales Institute of Engineers ; reading and discussion of 
papers. In the afternoon visits will be paid to important works in 
and near Cardiff; a reception by the Lord Mayor and Lady 
Mayoress in the evening. Wednesday, August 1st :—Morning: 
Reading and discussion of papers in the hall of the South Wales 
Institute of Engineers, Afternoon: Visits to works, Evening: 
Institution dinner, Park Hall, Cardiff. On Thursday, August 
2nd : Alternative visits to principal works in the district will be 
made during the morning and afternoon. Friday, August 3rd: 
Excursions to places of interest in the districts of Cardiff, Barry, 
and Newport. Evening: Return to Cardiff. A ladies’ committee 
will be formed to make arrangements for visitors during the 
business excursions, and on Wednesday evening. The reception 
committee, composed of the local members. of the Institution, 
together with other influential gentlemen, are desirous of obtain- 
ing early information as to the number of members likely toattend 


| the meeting. 
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A CONVERSION SLIDE RULE. 





We have received from Messrs, Van Neck and Co., of 72, 
Buckingham Gate, Westminster, S.W., a small cardboard 
slide rule for converting pounds, quarters, and hundred- 
weights into decimals of a ton. The principle employed is 
not the same as in the ordinary slide rule, as here it 
simply consists in adding two decimal equivalents together. 
The rule has five columns of figures—see the illustration— 
three on the fixed part of the rule and two on theslide. These 
columns représent in the order given (1) fractions of a ton, 
(2) hundredweights—on the slide ; (3) pounds, (4) decimal equi- 
yalents of the hundredweights—on the slide; and (5) decimal 
equivalents of the pounds. Supposing that it is required to re- 
duce 19 ewt.°2qr. 31b. to decimals... The 19 cwt. mark on the 
slide is brought to the 2qr. 3lb. division on the central 
fixed scale. * Opposite the 19 cwt. the decimal equivalent is 
shown on the other scale of the slide to be 95. Similarly 
the decimal equivalent cf 2 qr. 31b., which is 026339, is 
read off. Therefore, by adding the two together we get 
-976339, which is the correct answer. It will be observed 
that the answer will be given in every case by simply adding 
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CONVERSION SLIDE RULE 


the second figure of the decimal on the slide to the second 
figure on the trame. 

The rule is extremely simple to manipulate. It is light 
and compact, only measuring 8in. by 24in. by jin. thick, 
and can therefore be carried in the pocket with ease. On 
the back of the rule decimals of a pound and of a hundred- 
weight are tabulated, 


A GREAT YORKSHIRE COLLIERY. 


AN undertaking, which will outstrip any of the large colliery 
developments in Yorkshire, has just been started in what is 
known as the New South Yorkshire Coalfield, south of the 
river Don, from Doneaster to Rotherham. The sinkings of 
the Brodsworth Colliery to the Barnsley Seam, believed to 
lie at a depth of 900 yards from the surface, is an event which 
is watched with great interest by all mining engineers. The 
colliery will, when sunk, be the second deepest in England, 
Ashton Moss, in Lancashire, being the same depth, whilst 
Rosebridge, another Lancashire undertaking, is 815 yards 
deep. The new colliery will be 250 yards deeper than Cadeby, 
where over 18,000 tons has been recently raised in one week. 
The new venture is the outcome of an undertaking entered 
into between the Staveley Coal and Iron Company and the 
Heckleton Main Colliery Company, which is working the 
Barnsley Seam in the same locality at a depth of 540 yards. 
The sinkings, as in the case of the newly-sunk Frickley 
Colliery, will be conducted by the two firms. Mr. Bunting, an 
old servant of the Staveley Colliery Company, will have charge 
of the operations. As the site of the new colliery is about 
midway between Heckleton Main and the new Bentley Colliery, 
near Doncaster, additional interest is aroused owing to the 
singular construction of the strata met with at the last-named 
colliery, where a large bed of quick-sand has been met with. 
This did not exist at Heckleton Main, and, it is believed, is 
confined to only a limited area. When negotiations were 
entered into to work the coal, it was believed to be 
at a depth of 658 yards below the surface. It has, however, 
been assumed that a fault exists somewhere in the vicinity of 
Adwick-le-Street, which throws the coal very much nearer 
the surface at Bentley and deeper in the opposite direction. The 
approximate depth has been arrived at by taking the levels from 
Heckleton Main. The two firms have a registered capital of 


£300,000, and two shafts, each of a diameter of 20ft., will be ! 


sunk, and a surface plant of the most recent description is to 
be provided to deal with an output of 5000 tons per working 
day. About 120 sinkers will be employed on three shifts, and 
these will work continually on both shafts. The sinking 
Operations will occupy fully two years. The colliery will be 
connected with the Great Northern Railway at Bentley and 
the Hull and Barnsley at Pisbourne, and these will give 
access to London and the South for house coal, and to 
the seaboard for steam coal. The foundations of the 
engine-house have been got out and temporary wooden 
offices, with fitting and other shops, have been provided, with 
huts for the workmen. Plans have been prepared for the 
erection of 600 model houses, and when the colliery is 
developed it is estimated 6000 hands will be employed. 





| . ae ; j 
large an undertaking has not, it is believed, been carried out 


before even America or South Africa, and its development 
will be watched with great interest. 








EARTH BORING MACHINE. 


WE have recently had brought to our notice a new earth 
boring machine, which has been designed by Mr. Thomas 
Matthews, of Pendleton, Manchester, who makes a speciality 
of earth bering and deep well pumping for water supplies. 
The machine in question is primarily intended for use in the 
Colonies, where there are limited means of transportation, 


{and is therefore mounted on road wheels, and provided with 


lock and shafts for horse. The motive power is steam, the 
boiler being mourited at the rear of machine, and over the 
rear axle there is fixed the winding crab. Where solid fuel 
is difficult to obtain this machine can be driven by an oil 


| engine. 


The method of boring adopted is that known as the ‘‘ per- 
cussion system "’ in conjunction with the self-rotating bar. 
The bar in which the boring tools are mounted is suspended by 
& Wire rope anda stroke is given to the bar, so that the cutters 
strike the bottom of the bore-hole some thirty times a minute ; 
the length of stroke being varied to suit the strata. At each 
blow the whole of the boring bar and cutters turn a part of a 
revolution with a view to keeping the hole round and straight. 
One of the great objections to many machines of this class 
has been that the actual ‘‘ jumping ’’ or boring has had to be 
done by hand. In this case this has been overcome in the 
following manner:—The rope, after leaving the winding 
drum, passes under a pulley mounted loosely on a shaft, which 
is fixed in two slides, one at either end; these slides 
engage in othez slides, formed on a pair of elliptical wheels, 
carried on pins, and driven by another pair of similar wheels. 
Owing to the shape of these wheels and the position of the 
slides upon them, there is obtained a slow, powerful lifting 














PORTABLE EARTH BORING MACHINE re 


movement and a quick drop, which, we understand, gives a 
very good blow indeed. 

The winding gear is driven direct by means of a friction 
clutch from the engine ; the jumping or elliptical gear being 
driven by means of a belt through a spur wheel and pinion. 
Tife pinion is made to slide on feathers, so as to engage and 
disengage the wheel. The head gear is formed of timber, and 
lowers down on to the winding crab when travelling. 

There is provision made for carrying the boring bar and 
pump on the sides of the carriage, and the whole forms 
a complete and independent machine, which, it is said, 
may easily be worked by two men. A depth of 600ft. 
can be bored by the size of machine under notice—No. 2. 
Cores, if required, can be cut when the boring is made for 
exploration purposes. The engraving clearly shows the 
machine. From the time of getting on the site, steam can 
be raised, and work commenced, it is stated, easily in one 
hour, and it is claimed that this compares favourably with 
the time required to put together and fix most other 
machines. The total weight is under five tons, and the 
whole plant can be easily managed by two horses. 








CATALOGUES. 


British THoMsON-Hovston Company, 
No. 191, automatic circuit breakers. 

R. Hunt AnD Co,, Limited, Earl’s Colne, Essex.—Abridged list 
of shafting, cast iron pulleys, and accessories. 

ALFRED HERBERT, Limited, Coventry.—Gear-cutting machines, 
T-section. The tools included in this list are for cutting spur and 
bevel gears. 

DrysDALE AND Company, Bon Accord Works, Glasgow.— 
Catalogue No. 14 is devoted to centrifugal pumps, high-speed 
engines, and air fans. 

GEIPEL AND LANGE, 72a, St. Thomas-street, London.—Circulars 
relating to the Fabius Henrion arc light carbons and “ graphitic” 
carbon brushes. 

GENERAL ELEctRIC Company, Limited, 71, Queen Victoria- 
street, London.—The February number of the General Electric 
progress sheet and a copy of leaflet on ‘‘ Geeko ” accumulators. 

ALLEY AND MACLELLAN, Limited, Sentinel Works, Glasgow.— 
Catalogue No, 1, ‘‘ Motor,” contains a detailed description of the 
‘* Sentinel ” 6-ton wagon which was illustrated in THE ENGINEER of 
March 9th last. ; 

MELLOWES AND Co., Limited, Sheffield.--The ‘‘ Eclipse” roof 
glazing forming the subject of this pamphlet has already been 
largely adopted in this country. In its construction tin lead and 
steel bars are employed. 

VosPpER AND COMPANY, 


Limited.—Pamphlet 


Limited, Portsmouth.—Catalogue 


So | No. 66 contains particulars of launches propelled by internal com- 












bustion engines using heavy oils, the ‘‘ Simplex ” stockless anchor, 
and other apparatus. 

HILt AND Hersert, Limited, Leicester.—This new catalogue of 
laundry machinery includes illustrated particulars of washing, 
starching, and ironing machines, hydro extractors, disinfectors, 
rinsing machinery, &c. &c. 

Brush ELECTRICAL ENGINEERING CoMPANY, Limited, London 
and Loughborough.—The ‘‘ Brush Budget ” for February contains, 
amongst other matter, information relating to the working and 
construction of steam turbines. 

ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin.—We have 
received from this firm English pamphlets relating to three-phase, 
two-phase, and single-phase induction motors, small and medium 
sized ventilating fans, arc lamps, and accessories. 

W. H. BatLey anv Co., Limited, Salford, Manchester.—Cata- 
logue No. 206 deals with boiler mountings, including high-steam 
and low-water deadweight safety valves, Foster’s isolating stop 
valves, fusible plugs, water gauges, steam gauges, &c. 

YARROW AND Co. (Bolton), Limited, Wood-street, Bolton.—The 
Yarrow joint forms the subject of this neat pamphlet. The joint 
is specially adaptable for sewers, drains, water, steam, gas, or 
compressed air pipes, and is made in stoneware, concrete, iron, and 
steel. 

PoRTABLE ACCUMULATORS, Limited, 210, Shaftesbury-avenue, 
London.—This firm has sent us a wall card intended to advertise 
the Pfluger ignition batteries and portable accumulators. The 
most prominent feature of the card is a partially-draped female 
figure. 

Leeps Force Company, Limited, Leeds.—From this company 
we have received a number of illustrated sheets representing 
pressed steel railway wagons and bogies. ‘There is also shown a 
25-ton bogie wagon, 4ft. 84in. gauge, for transporting ploughing 
engines. 

Consett Iron Company, Limited, Consétt, Durham.—A neat 
little pocket catalogue devoted to the many various products, 
rolled sections, &c., of these works has been sent us. It includes 
much information and data that may be found acceptable to 
engineers. 

HorsraLti Destructor Company, Limited, Whitehall-road, 
Leeds, and London.—A booklet published by this company 
describes the construction and operation of the ‘‘ Horsfall” 
destructor, and gives particulars of numerous installations in this 
country. 

EDWARD LE BAs AND Company, Dock House, Billiter-street, 
London.— Circular describing the ‘* Perfect” tube bender. This 
machine bends without filling or heating tubing upto lin. diameter, 
and by heating the tubes up to 3in. diameter, also without tilling. 
It is extremely simple and portable. 

A. AND P. STEVEN, 231-232, Strand, London.—This book con- 
tains illustrations and leading particulars of the many types of lifts 
made by this old-established firm, including electric passenger and 
goods lifts, hydraulic high-pressure passenger and goods lifts, 
hydraulic presses, pumps, cranes, valves, &c. 

Mason’s Gas Powrr Company, Levenshulme, Manchester.—The 
Duff and Whitfield suction gas-producers made at these works are 


| thoroughly described and illustrated in this book, and there are 
| also given some figures which will be found useful by those who 


make use of suction gas for power purposes. 

CLARKE, CHAPMAN AND Co., Limited, Victoria Works, Gates- 
head-on-Tyne.—Price list No. 144 of electric winches, capstans, 
haulage gears, &2. This list includes high-class illustrations and 
brief particulars of a number of interesting appliances, including 
an enclosed compound steam engine and multipolar dynamo. 

ISAAC STOREY AND Sons, Limited, Manchester.—A very compact 
form of sectional catalogue has been sent us by this firm. It con- 
tains thirteen sections, including valves, unions, cocks, condensing 
machinery, water softeners, copper steam piping, alloys, and 
castings. The binding is arranged so that additional sections can 
be included when issued. 

CROMPTON AND Co., Limited, Salisbury House, London Wall, 
E.C.—Pamphlet U 12 describes this firm’s special direct reading 
electrical pyrometers. ‘The pyrometer is of the thermo-electric 
type, and generally consists of three essential parts, viz., a 
thermo-electric couple, the indicating instrument, the leads con- 
necting the instrument to the couple. 

LumBy, Son AND Woop, Limited, Greetland, Halifax.—The 
1906 illustrated and priced general catalogue issued by this firm 
is a very complete publication. The contents include radiators 
and cast iron sectional boilers, steam boilers, heaters, domestic 
boilers, &c. There is also given some extremely useful informa- 
tion for heating engineers, and the book is well indexed. 


Bow, McLAcHLAN AND Co., Limited, Thistle Works, Paisley.— 
Modern steam steering gear is the subject of a well-produced book 
by this firm. The mechanism includes vertical and horizontal 
gears, steam and hand screw gears, and Government gears. In 
the last-named category are included the steam-operated gears 
supplied to several warships. The illustrations are admirable. 

LAURENCE Scott AND Co., Limited, Gothic Works, Norwich.— 
1906 price list of semi-enclosed motors. The ratings are based on 
continuous working. A considerable number of windings have 
been arranged for each of the standard size motors, and outputs 
and speeds are given for the voltages in general use. A code word 
is given for each output, so as to facilitate telegraphic inquiries. 

ALFRED DODMAN AND Co., Limited, King’s Lynn.—Illustrated 
engine catalogue, B. edition. The engines included in this 
catalogue are of the tandem compound, cross compound, single 
cylinder horizontal, compound vertical, portable and semi-portable, 
winding and hauling and marine types. A boiler catalogue con- 
tains illustrations of Cornish, Lancashire, multitubular, and 
portable and semi-portable boilers. 


THE TUbDoR STORAGE BaTrerY Export SYNDICATE, 35, Surrey: 
street, Strand, London.—New illustrated export catalogue for 
stationary batteries. In compiling this list the aim has been to 
furnish all necessary data to intending purchasers abroad to enable 
them to prepare precise estimates and other preliminary work con- 
nected with Tudor battery plants without previously referring to 
them. Detailed specifications of all parts connected with Tudor 
batteries and technical data concerning the same, are given on pages 
10 to 25. 

Mr. O. N. Beck, 11, Queen Victoria-street, London. — The 
‘‘ Bamag ” belt shifter. ‘This consists of a rectangular eye embrac- 
ing the belt ; this eye is placed in a ring in which it can turn and 
thus adjust itself to any position of the belt. The ring is carried 
by means of two guide rods, which latter are free to slide through 
a fixed crosshead. The crosshead is fastened to a rod or spindle 
supported close to the standing place of the operator and capable 
of being rotated. The rod is at a suitable height, provided with a 
handle, by means of which the shifter is actuated. The support of 
the rod may be effected in the simplest manner by bent flat iron 
brackets secured partly to the ceiling, and partly to the machine. 

AMERICAN LocoMoTIvE Company, 111, Broadway, New York, 
and 26, Victoria-street, Westminster.—Four-cylinder balanced 
compounds :—A pamphlet just issued by the above company con- 
tains a paper read before the Railway Club of Pittsburg, by Mr. 
F. J. Cole, mechanical engineer. This paper begins with the pre- 
sentation of the reasons for the wide interest now taken by railroad 
men in various types of four-cylinder compounds, and this is 
followed by carefully prepared historical treatment of the early 
stages of development which led up to the very successful four- 
cylinder compounds of the present time. The author presents 
diagrams from early patent specifications, and gives dates of the 
turning points in the development. 

GRATEY PATENTS AND ENGINEERING SYNDICATE, Limited, 
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40-46, Whitfield-street, London.—The Gratye speed indicator for 
motor cars is the subject of an illustrated circular. It has a 
positive drive and a connection transmitting the rotary motion by 
a toothed wheel, through the medium of a steel flexible shaft to 
the instrument. 

ALFRED HERBERT LIMITED, Coventry. — Two sectional cata- 
logues, D and E5, which have been sent us by this firm, deal 
respectively with sensitive drills and combination turret lathes. 
In the former are included particulars of the ‘‘Skinner” drill 
chuek and the *‘ Ideal” automatic tapping attachment. The latter 
catalogue describes very clearly the remarkable range of work of 
which ** Nos. 15, 16, and 17” lathes are capable. They have been 
speially designed for dealing with heavy chucking work, such as 
cylinder covers, gear blanks, pulleys, couplings, breech screws for 
guns, projectiles, and the various details of dynamos, gas engines, 
machine tools, and crdnance. The machines can also be employed 
upon certain classes of bar work, such as heavy bolts made 
from fergings, in which it is desirable to chase the thread, and 
also such work as large valve spindles in which square threads are 
required. 





SocreTY OF ENGINEERS. —At a meeting of the Society of Engi- 
neers held at the Royal United Service Institution, Whitehall, on 
Monday evening, April 2nd, Mr. Maurice Wilson, president, in 





the chair, a paper was read on ‘* Harbour Exigency Works,” by | 
Mr. Frark Latham, M. Inst. C.E.L, Borough Engineer of | 
Penzance. 

SHEFFIELD STUDENTS’ ENGINEERING AND METALLURGICAL | 
SocreTy.--At the eleventh ordinary meeting of this society, held | 
on the 3rd inst., at the Technical Department, St. George’s-square, 
Mr. A. G. Pearson read a paper on ‘‘Some Notable Bridges.” | 
Beginning with the Forth Bridge, the methods employed in the 
carrying out of that great undertaking were clearly described. | 
Dealing with the Tay bridge, the lecturer paid special attention to | 
the ways by which the remains of the old bridge were transferred | 
to the new structure, following the terrible disaster in 1879. An | 
account was also given of several of the well-known American and | 
continental steel bridges, the dominant feature of these being the 
enormous central span. Notable masonry arches, such as the 
Grosvenor, Luxembourg, and Crouze viaducts, and several suspen- 
sion bridges like the Clifton, Conway, and Brooklyn, were also | 
described. An interesting discussion followed, and Mr. Pearson | 
was cordially thanked for his paper. 

GRIMSBY INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— | 
One of the most enjoyable excursions undertaken by the Grimsby | 
Institution of Engineers and Shipbuilders was the visit to the | 
s.s. Carmania at Liverpool. On the 28rd.. ult. a large party, | 
numbering in all 142, travelled by special train to Liver- | 
pool. The members then proceeded direct to the Huskisson | 
Dock, where the Carmania was lying. The officials of | 
the Cunard Company, who had granted special permission for the | 
visit, showed the members round, and carefully explained 
everything of interest. Some idea of the enormous size of the | 
vessel may be gathered from the following general dimensions :— 
Length over all, 678ft.; breadth, 72ft. 2in.; depth, 52ft. to shelter | 
deck ; gross tonnage, 19,524; net, 9982; dmught, laden, 32ft.; | 
carrying capacity, 12,000 tons; displacement, 29,800 tons. | 
Accommodation is provided for 2650 passengers—300 first-class, | 
350 second-class, and 1000 each third-class, and steerage | 
passengers. During the evening the party returned to Grimsby 
by special train. 

PERKIN MEMORIAL.—This year marks the fiftieth anniversary 
of the discovery by William Henry Perkin of the dyestuff 
** Mauve” by which the foundation was laid of the coal-tar colour | 
industry, and a great stimulus given to the study of organic | 
chemistry. At a public meeting held at the Mansion House on | 
February 26th, under the presidency of the Lord Mayor, it was | 
decided to commemorate the event, and to do honour to Dr. Perkin | 
—the founder. A most influential general committee was 
appointed, and an appeal is now being made in this country and | 
abroad for subscriptions to carry out the following objects : (1) The | 
presentation to Dr. Perkin for his lifetime of an oil portrait of | 
himself, executed by an eminent artist, the portrait to become the | 
property of the nation at his death. (2) The execution of a marble | 
bust of Dr. Perkin, to be placed in the rooms of the Chemical | 
Society. (3) The establishment of a “‘ Perkin Research Fund ” for | 
the promotion of chemical research, to be administered through | 
theChemical Society. Professor Arthur Green, of Leeds University, | 
has been appointed hon. secretary. | 

IMPROVED LIGHTING OF DUNDEE Driut. Hatt —A new instal- | 
lation of incandescent gas lighting has just been introduced at the | 
Drill Hall, Dundee. The large front hall, measuring 150ft. by 
80ft., is lighted by means of thirteen Welsbach incandescent 
lamps, each of 600 candle-power. The back hall, which measures 
80ft. by 80ft., is lighted by means of seven lamps of the same 
type, together making a total of twenty lanps, each of 600 candle- 
power, thus giving together 12,000 candle-power. The old system 
of flat flame burners gave a total lighting power of 3650 candles. 
We have been supplied with the following comparative statement, 
setting out the advantages of incandescent gas lighting, both as | 
regards efficiency and economy claimed for this installation :—Old | 
system of lighting with flat flame burners, 3650 candle-power at 
a cost per 100 hours of £9 16s. 9d.: new system of large sus- | 
pension incandescent lamps, 12,000 candle-power at a cost per 100 | 
hours of £5 19s. 6d. With the old system the cost per candle for 
100 hours was -650 of a penny, while the cost per candle for 100 | 
hours of the new system is -120 of a penny. The erection of the 
lamps and fittings has been executed by Mr. T. M. Dewar, under 
the supervision of Mr. Yuill, gas engineer. 

16,000-ToN AMERICAN BatTLEsHIPs.—The United States Board | 
on Construction have completed the circular calling for bids for the | 
16,000-ton battleships Michigan and South Carolina, which were | 
authorised by Act of Congress approved in March of 1905. It has | 
-been decided at the Navy Department not to make public this | 
circular, but to keep secret as far as possible the details of the plans | 
for the two new ships. The salient characteristics of the vessels, | 
however, have been made known, and in the opinion of the members | 
of the Board on Construction, the Michigan and South Carolina | 
will be more efficient fighting vessels than will the much talked of | 

3ritish battleship Dreadnought, with its 18,500 tons displacement 
and 21 knot speed, says the Army and Navy Journal. The | 
Michigan class will have a main battery of eight 12-inch guns | 
mounted in four turrets, two of which will be forward and two aft, | 
thus making it possible to bring to bear in broadside the entire | 
main battery of eight 12-inch guns. These turrets will be placed | 
in line one behind the other in the bow and one behind the other in 
the stern of the ship. Thecircular calling for bids gives the vessels 
a contract speed of 184 knots, but it is the opinion of the members 
of the Board on Construction that enough power has been provided 
for the ships to make it possible for them to make a speed of 19 
knots, which is considered sufficient by the best naval authorities. 
The Dreadnought will be in the neighbourhood of seventy feet 
longer than the Michigan, but if the information relative to her | 
characteristics received in this country can be relied upon, she will 
be much more vulnerable than will be either the Michigan or the 
South Carolina. The Michigan class is to be exceedingly well 
protected with armour, and while this is one of the matters which 
the Navy Department refuses to discuss in detail, it is said that 
these vessels will have better armour protection than any of the 
other vessels constructed for our Navy. The main point, however, 
says the Army and Navy Journal, is that the Michigan and South 
Carolina with 2500 tons less displacement will be able to bring to 
bear in broadside as heavy a battery as the Dreadnought. In 
other words, the Michigan class will have as effective a battery as 
will the much larger English ship. The bids for the two new ships 
will be opened at the Navy Department on June 2nd, next. 





| 180 Ib. constructed by Blair and Co., Limited; a s 


Messrs, 

: 
EMPRESS, steel twin-screw passenger and mail steamer ; built by | 

| Swan, Hunter, and Wigham Richardson, Limited; to the order of 


| since users have become somewhat bare of stocks and 


LAUNCHES AND TRIAL TRIPS. 


JvuNo, steel screw cargo steamer ; built by Laxevaags Engineer- 
ing and Shipbuilding Company ; to the order of Finska Ang- 
fartygs Aktiebolaget, Helsingfors ; dimensions, 239ft. 6in., 35ft. 
by 16ft. 10in.; engines, triple-expansion, 16in., 25}in., 43in. by 
30in., pressure 175 lb.; constructed by builders ; a mean speed of 
10? knots was attained ; trial trip, March 13th. 

Portia, steel screw steamer; built by Messrs. Mackay Bros., 
Alloa ; to the order of Messrs. Robert Gilchrist and Co.; dimen- 
sions, 165ft., 25ft. 6in. by 12ft. 9in.; engines, compound surface-con- 
densing, 20in. and 44in. by 27in., pressure 130 1b.; launch, 
March l4th. 

Fino, steamship ; built by Earle’s Shipbuilding and Engineering 
Company, Limited ; to the order of Thos, Wilson, Sons:and Co., 
Limited ; dimensions, 178ft., 29ft. 6in. by 14ft. 10in.; engines, 
triple-expansion, 14}in., 24in., 40in. by 27in., pressure 180 Ib.; 
launch, March 14th. , 

ROCHDALE, single-deck steamer; built by Messrs. Bartram and 
Sons, Sunderland, to the order of Messrs. Charles Radcl'ffe and 
Co. ; dimensions, 346ft. 6in., 50ft. 10in. by 25ft. Gin. ; engines, 
triple-expansion, 24}in., 40in., 66in. by 45in., pressure 180 Ib. ; 
constructed by Messrs. John Dickinson and Sons, Limited ; launch, 
March 14th. 

DRUMELDRIE, turret steamer ; built by Wm. Doxford and Sons, 
Limited ; to the order of Astral Shipping Company, Limited ; to 
carry 7700 tons d.w. ; engines, triple-expansion ; constructed by 
builders ; launch, March 15th. 

DRUMCONDRA, turret steamer ; built by Wm. Doxford and Sons, 
Limited ; to the order of Astral Shipping Company, Limited ; 


dimensions, 380ft., 51ft. by 28ft. ; engines, triple-expansion, 26in., | 


43in. and 70in. by 48in., pressure 180 1b. ; an average speed of 
125 knots was attained ; trial trip, March 15th. 

EVELYN, steamship ; built by Irvine’s Shipbuilding and Drydocks 
Company ; to the order of Messrs. Thomas Appleby and Co.; 
dimensions, 352ft., 48ft. 3in. by 24ft. 3in.; engines, triple-expansion, 


| 24in., 40in., 66in. by 45in., pressure 160]b.; constructed by Messrs. 
Blair and Co., Limited; a speed of 12 knots was attained ; trial | 


trip, March 17th. 


Crry or Carpirr, steamer; built by Messrs. Ropner and Son ; | 


to the order of Messrs. W. R. Smith and Son, Cardiff; to carry 
5650 tons; engines, triple-expansion ; constructed by North- 
Eastern Marine Engineering Company; average speed nearly 
12 knots ; trial trip, March 17th. 

St. ANDREWs, steel cargo steamer ; built by R. 
Sons, Limited ; to the order of Messrs. Ralph and E. Morel and 


Co., Cardiff; dimensions, 358ft. 6in., 50ft. 6in. by 25ft. Gin.; | 


engines, triple-expansion, 25in., 42in., 68in. by 45in., pressure 
180 lb.; constructed by North-Eastern Marine Engineering Com- 
pany, Limited ; launch, March 17th. 

RUBENs, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of the Bolton Steam Shipping Company, 
Limited ; dimensions, 354ft. 6in., 49ft. by 25ft. 5in.; engines, 
triple-expansion, 24in., 40in., 65in. by 42in., pressure 180 Ib.; 
constructed by Central Marine Engine Works ; the average speed 
was 11 knots, and the engines ran well ; trial trip, March 17th. 

Don ARTURO, steel screw steamer ; built by Craig, Taylor and 
Co., Limited ; to the order of the Buenos Ayres and Pacific Rail- 
way Company; dimensions, 360ft., 50ft. lin. by 25ft. 10in.; 
engines, triple-expansion, 25in., 4lin., 67in. by 45in., pressure 
od of 
114 knots was attained ; trial trip, March 22nd. 

MIDJARD, steel screw steamer; Northumberland Shipbuilding 
Company; to the order of Messrs. Furness, Withy and Co., 


| German owners; dimensions, 372ft., 48ft. 10in. by 30ft. 10in.; 


engines, triple-expansion, 25in., 4lin., 69in. by 48in., pressure 
180 Ib.; constructed by Richardson, Westgarth and Co., Limited ; 
a speed of 11 knots was attained easily ; trial trip, March 21st. 
ORTEGA, twin-screw steamer; built by Harland and Wolff, 
Limited ; to the order of the Pacific Steam Navigation Company ; 


dimensions, 465ft. by 56ft. and 8000 tons gross; to carry’ 


passengers and cargo; engines, quadruple-expansion ; constructed 
by builders ; launch, March 22nd. 


CycLops, twin-screw steamer; built by David and William | 
Henderson and Co., Limited ; to the order of Ocean Steamship | 


Company, Limited ; dimensions, 500ft., 58ft. by 42ft. 6in.; engines, 
triple-expansion, 23in., 384in., and 65in. by 48in., pressure 190 Ib.; 
constructed by builders ; launch, March 23rd. 


IRIs, twin-screw steamer ; built by Messrs. Robert Stephenson | 
and Co.; to the order of Wallasey Urban District Council ; dimen- | 
sions, 159ft. 5in., 40ft. 6in. by 11ft. 6in.; to carry 1700 passengers ; | 


engines, triple-expansion, 16in., 24in., and 4lin. by 2lin.; con- 
structed by David Rolls and Sons; launch, March 24th. 


TRICOLOR, steel screw steamer; built by Tyne Iron and Slsip- | 
building Company, Limited ; to the order of Mr. W. Wilhelmsen ; | 
dimensions, 351ft., 53ft., by 28ft. 14in.; engines, triple-expansion, | 

| 26iri., 424in., and 69}in. by 45in., pressure 180 1b.; constructed by 


lair and Co., Limited ; launch, March 24th. 


the Charlottetown Steam Navigation Company, Limited, Ireland ; | 


dimensions, 235ft. long, 34ft. beam; to carry 500 passengers ; 
engines, twin-screw triple-expansion ; a speed of 16} knots is 


| expected ; launch, March 26th. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE opening of the second quarter of the year finds the engineer- 
ing trades in possession of some good contracts both home and 
foreign, and with others in early prospect. The general outlook 
for the summer has, if anything, rather brightened again after the 
recent dulness, and there was a somewhat better tone than had 
been expected in Birmingham at to-day’s spring quarterly meeting 
of the iron trade, though plenty of room for further improvement 
was still observable. 


Pig Iron. 
There wasa fair amount of business transacted in 


pig iron, 
desire to 
Quarterly contracts for considerable amounts 
were renewed, the more so since sellers were fairly well disposed 
to make concessions and did not seem so particular about uphold- 


replenish them. 


ing prices as much as recently. Staffordshire cinder forge was 
quoted, 55s.; part-mine, 57s. 6d., and all-mine ordinary, 65s. to 70s. 
A moderate amount of business was done in these three descrip- 
tions, Inquiry was somewhat limited for superior sorts, best all- 
mines being quoted 85s. to 90s., and cold blast 105s. Agents of 
Midlands brands reported a tolerably good business at 56s. to 
57s. 6d. for Northamptons and 59s, to 60s. for Derbyshires, though 
in some cases rather less than these figures was accepted. 


Manufactured Iron. 

Engineering material was fh good demand, makers of 
marked bars receiving a considerable accession of business for 
cable forging and other purposes where a superior class of fibrous 
iron is required, and the basis price of marked bars was well sus- 
tained at £9, with the Earl of Dudley’s L.W.R.O. at £9 12s, 6d. 
The ‘‘list” houses have been doing very well lately, and have 


Craggs and | 


been less affected by the trade reaction than the makers of, perhaps 
any other description. There was a fairly good call also for the 
second grade bars of the “list” houses, which are still quoted £8, 
Common unmarked bars formed, however, a weak spot in the 
market, consumers being very much averse to paying the prices 
asked, and they succeeded in many cases in obtaining considerable 
concessions from the level of £7 to £7 5s., which was at first 
asked. The inquiry on account of the nut and hurdle manufac. 
turers showed a tendency towards improvement, as these makers 
are just now pretty well engaged. Merchant qualities of bars 
were supported by the better foreign and colonial demand which 
has recently been experienced, and a feature of which has been 
a greatly augmented inquiry from Japan, India, and Australia, 
Slit nail rods are quoted £8, and rivet iron £7 15s., with a pretty 
good demand in each case, whilst some fair inquiries were reported 
from India for hoops and strip for cotton-ba'ing purposes, 


The Demand for Sheets. 

Plain sheets were in rather better call than had been 
anticipated, and sellers were able to keep nearer than they 
expected to their quotations of £7 7s. 6d. to £7 10s. for singles, 
£7 10s. to £7 12s. 6d. for doubles, and £8 2s. bd. to £8 5s. for 
trebles, though the full figures were seldom obtained. Members 
of the Galvanised Iron Trade Association still adhered to their 
recent figure of £7 12s. 6d. for galvanised corrugated sheets of 24 
gauge f.o.b. Liverpool, The South American, Indian, and 
Australian demand was reported to be keeping up, but inquiries 
have been less numerous recently both from South Africa and 
from Japan. Manufacturers were assisted by a slightly easier 
spelter market ; they have lately been paying in some cases £25 5s, 
delivered into the Midlands. Gas strip was rather weak at, 
nominally, £7 10s. to £7 12s. 6d. per ton, 





Constructional Steel. 

| Structural sections of steel were ordered.in good quantities, 
| the engineering trades being actively engaged, and placing sub- 
stantial contracts. Plates were in particularly good call at £7 15s, 
to £8 for girder sorts, and £8 10s, to £8 15s, for boiler plates, 
whilst some users stated that they had had difficulty during the 
past quarter in obtaining prompt deliveries. Other rolled steel 
sections were in brisk inquiry at £6 15s. to £7 for angles, and £7 
| to £7 5s. for joists, whilst mild bars for engineering purposes 
| moved freely at £7 103. to £7 15s. Semi-finished steel was in quiet 
| demand, Some makers quoted £5 5s. for Bessemer billets, whilst 
| others were content to take £5 2s. 6d. Siemens billets were also 
| irregular at £5 10s. to £5 12s. 6d., or rather less. 





Engineering Activity. 

The engineering trades keep busy, including railway 
rolling stock makers, and also motor car manufacturers. Substan- 
tial orders are in hand, which are expected to last in many cases 
| throughout the new quarter, and in some instances beyond. 
| Hydraulic engineers are doing well in pumps on mining and irri- 
gation account. Bridge builders have some good contracts in 


| : - 
Electrical engineers are 


| hand both on home and foreign account. 
| becoming increasingly busy. 
| 


Traffic between Birmingham and Derby. 

A successful passage through a House of Commons Com- 
| mittee has been made by a Bill authorising the Midland Railway 
| Company to construct a short curve line four miles in length with 

the object of facilitating the traffic between Birmingham and 
| Derby by avoiding Whitacre Junction. An amicable arrangement 
| has been come to between the company and Lord Norton, who at 
| first opposed the Bill, on the ground that it would destroy the 


“| amenities of Hams Hall and interfere with his coverts, 


| Gigantic Cable. 
What is believed to be one of the largest cables ever made 
| is now under construction for a Cunard express steamer. This 
| cable is being made in two halves, one by Messrs. Brown, Lennox 
| and Co., of Pontypridd, and the other half by Messrs, Noah 
| Hingley and Son, of Netherton, near Dudley. It is the main 
cable of the ship and is in 22in. lengths, the total length being 
1800ft. Each link is made of 3%in. diameter iron, and there are 
| altogether about 1500 links, joined together by 22 skackles, A 
; sample recently tested at Netherton withstood a tensile stress 
| calculated at 370 tons. 


Dudley Electric Power and Light Plant. 

Permission to borrow £22,000 for purposes connected with 
| the electric light and power undertaking of the Dudley Corporation 
| has been sought at a 1 Government Board inquiry, conducted 
on behalf of that body by Mr. H.R. Hooper. From the Town 
Clerk’s statement it appeared that the Council required £11,677 
to cover an excess a expenditure on previous work for which 
money was borrowed ; £9322 for new work ; and £2000 for electric 
| cables. The inquiry is adjourned. 


Public Works. 

The National Civic Federation of New York has arranged 
| to send a party of twenty-six delegates to Europe in the summer to 
study municipal methods with a special eye to public works, Soon 
after their arrival in London at the beginning of June, the Aepate- 





| tion will visit Birmingham, Liverpool, Ma , I 
| Glasgow, Leicester, and other large towns. Inquiries in America 
| are already going forward. The deputation is said to include 
| presidents and managers of railways and other large enterprises, 
manufacturers, engineers, labour leaders, and others. 








| NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, April 4th. 
A Quiet Trade. 

THERE has been very little change in the course of the 
| pig iron market since our last. If anything it has been of a down- 
| ward character, except, perhaps, with hematite, which has had a 
| steadier tendency during the week. The attendance on the Man- 
| chester Iron Change on hs { as well as Tuesday, was only of 
| very moderate proportions, and business in this particular depart- 
| ment was quiet. 


Reductions General. 

Owing to the pressure by second-hands, makers had to 
give way. Lincolnshire was officially reduced on Saturday 2s. per 
ton, making the third reduction in the course of as many weeks, 
but this has had no perceptible result in the way of additional 
business. Derbyshire iron also gave way, and in a lesser degree 
Lancashire and Staffordshire. Middlesbrough G.M.B. is the 
only iron that is making any headway, owing to its cheapness, ’s 
compared with other sorts. Scotch pig has not shown any great 
change, but some extraordinary low prices are talked of. Makers 
of Glengarnock having little or no surplus to offer, are stiff in 

rice, but there appears to be plenty of this class in merchants 
ands, though we cannot say there is anything lower than last 
week offering. One feature which may give strength to the 
market is the continued decrease in stocks of Middlesbrough. 


Finished Iron and Steel. ar 
While in the first-named there is a quieter feeling in 
manufactured steel the market is very steady. English billets are 
well maintained in price, but foreign are on the easy side. 


Manufactured Copper. 
The tendency of the crude metal to higher figures has 





caused sheets to be dearer, but the demand is quiet generally. 
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Buyers do not seem inclined to pay the prices asked, especially for 
tubes. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 61s. to 62s.; Lincoln- 
shire, 55s. 6d. to 56s.; Derbyshire, 60s. 6d. to 61s. 6d.; Stafford- 
shire, 578.; Middlesbrough, open brands, 57s. 4d. to 57s, 10d.; 
West Coast hematite, 71s. 6d. to 723.; East Coast ditto, 76s. 6d. 
Scotch: Gartsherrie, 64s. to 65s.; Glengarnock, 62s. ; Eglinton, 
623.; Dalmellington, 61s. 6d., delivered Manchester. Delivered 
Heysham : Gartsherrie, 62s. to 63s.; Glengarnock, 60s.; Eglinton, 
60s.; Dalmellington, 59s, 6d. Delivered Preston: Gartsherrie, 
»3. to 64s.; Glengarnock, 61s.; Eglinton, 61s.; Dalmellington, 
60s, 6d. Finished iron: Bars, £7 5s.; hoops, £7 17s. 64.; sheets, 
£8 7s. 6d. to £8 123. 6d. Steel: Bars, £7 5s.; hoops, £7 15s.; 
boiler plates, official, £8 12s. 6d.; plates for tank, girder, and 
bridge work, £7 7s. 6d. to £7 12s. 6d.; English billets, £5 5s. to 
£5 10s.; foreign ditto, £5 to £5 2s. 6d.; sheets, £8 17s. 6d. 
Copper: Sheets, £95 to £97 per ton ; seamless copper tubes, 12}d.; 
brazed ditto, 12d.; seamless brass tubes, 9d.; condenser, 10d.; 
brazed brass tubes, 10}d.; rolled br.ss, 8?d.; brass wire, 8$d. per Ib. 
Sheet lead, £18 per ton. 


Lancashire Coal Trade. 

In the coal trade there has been an advance in the Man- 
chester district of 5d. per ton for all kinds of slack and eagine fuel. 
This was not unexpected, as the demand has been well sustained 
for a long time past, coupled with scarcity. The house coal trade 
js quietly steady. On shipping account. there is an upward ten- 
dency. Best coal for domestic purposes is quoted 133. to 14s.; 
-econds, 12s. to 123. 6d.; common, 93. to 10s.; steam and forge coal, 
best, 8s. 8d. to 93. 3d.; best engine fuel, 83. 24. to 8s, 1ld.; best 
slack, 7s. 5d. to 7s. 11d.; medium, 6s, 5d. to 7s. 2d.; common, 
5s, bd. to 63. 2d., at the pit. ‘ Screened coal, 103. to 10s. 3d.; un- 
screened, 9s. 6d. to 9s. 9d., delivered Manchester Ship Canal. 


Manchester Association of Engineers. 

The annual general meeting of this Association was held 
on Saturday evening last, when the attendance was much above 
the number usually attending on similar occasions in the past. 
Mr. Rk. Matthews, the retiring president, occupied the chair. Mr. 
Matthews has during his period of office fulfilled his onerous 
duties, rendered all the more onerous by the jubilee year, in a 
manner which has evoked the highest admiration. At the close 
of the business of the meeting a souvenir was presented to the 
president in recognition of his work on behalf of the Society 
during the memorable year of its jubilee. The souvenir was in 
the form of an elaberate and beautiful silver gilt casket, contain- 
ing an illuminated address, The presentation was made by Mr. 
Thomas Ashbury, a veteran ex-president of the Association. Mr. 
Matthews has taken a prominent share in commemorating the 
jubilee of the Society. Mr. W. H. Hunter, chief engineer of the 
Manchester Ship Canal, was elected president for the ensuing 
twelve months, 

BARROW-IN-FURNESS, April 5th. 
Hematites. 

There is only a moderate inquiry for hematite iron, and 
prices are a shade easier on the week. Makers are busily employed, 
and have orders well in hand. They have not been booking much 
new business lately, as they have had no need for orders, and they 
still complain of their inability to sell at lower prices with the old 
price of coke, iron ore, and other smelting ingredients at old prices. 
Makers are quoting 66s. 6d. nominally for mixed Bessemer 
numbers, and warrant iron is at 63s. net cash sellers, buyers 2d. 
less. There isa large make of iron, all of which is going into 
consumption, and apart from the demand on local steel-making 
account, there is a good business doing in engineering require- 
ments, structural steel, and other classes, but the demand for iron 
on Bessemer steelmaking account is very small. It is not half 
what it used to be, and probably there will be no improvement 
under this head until prices moderate. Stocks of iron held in 
warrant stores represent 79,726 tons. There are 37 furnaces in 
blast, and 34 of these are. producing hematite iron. A good 
demand is reported for ferro-manganese, and the special produc- 
tion of this class of metal in the district is finding a good market. 
Spiegeleisen is only in moderate request because all the branches 
of the steel trade are not busy. Iron ore is in good demand at 14s. to 
15s, for good average native sorts, net at mines. Spanish ores are 
largely imported, and are selling at about 18s. net at West Coast 
ports. Other special ores are also being imported. 


Steel. 


; There have been some hopes that the demand for steel 
rails would improve, but buyers are withholding orders in view of 
a possible reduction in prices, as they can afford to wait before 
placing contracts, Prices now range from £6 7s. 6d. to £6 12s. 6d. 
net f.o.b, Business in the plate trade is very brisk, and makers 
are keeping their mills on full time, and orders are likely to be 
booked for both ship plates, boiler plates, and shipbuilding sec- 
tions not only on local but on nauk account. Prices are steady 
at £7 10s, per ton net f.o.b. for ship plates and £8 12s, 6d. for 
boiler plates. Merchant steel is, generally speaking, quiet, but a 
fair business is being done in round and square rods, hoops, and 
occasionally in tin-plate bars. A good trade is also being aus at 
the steel foundries alike in both heavy and light castings for ship- 
builders, engineers, and others, The chilled iron and steel works 
at Barrow are very busily employed on wheels and other castings. 


Shipbuilding and Engineering. 


_ It is reported that the new submarines to be built in this 
year's programme will be much larger than those hitherto built, 
and will approximate to the tonnage of a torpedo boat destroyer. 
There is every prospect of orders being booked for a battleship 
and other vessels for the Brazilian Navy. 


Shipping and Coals. 


we The exports of iron and steel last week amounted to 
25,078 tons, an increase on the corresponding week of last year of 
1749 tons. The exports this year to eae have reached 199,221 
tons, an increase of 25,964 tons as compared with the correspond- 
ing period of last year. Coal and coke are firm. 





THE SHEFFIELD DISTRICT. 

“f (From our own Correspondent.) 

(HE general condition of trade in Sheffield and district remains 
pretty much as previously reported. In the coalfield there is 
catistactory business re rted, and quite average employment is 
Jeing given, with a little more in certain localities. A lull in the 
— markets does not appear to affect the large Works, although 
“we easing off in buying of raw material is admitted. The heavy 
Cepartments are well engaged in nearly all directions, and there 
- no diminution in activity amongst steel manufacturers. The 
ighter staple industries do not improve as could be wished, busi- 
hess with them being quiet for the most part. 


Railway Coal Contracts. 


Noeth The placing of the locomotive coal contracts by the Great 
ae = and Great Central Railway so ga has considerably 
the eoaloamine Maen a ee coal trade. > = evident oe 
etermine insist upon the figure they ha 
— ye 6d. per ton—believing that the condition of the 
pen — Sees justified the advance from 8s. 3d. to 8s. 6d. An 
a ae y interesting feature of the agreements come to is the 
period—fifteen months—which they generally cover. The price 


how settled, it may be mentioned, is 3d. per ton less than that given 





in the tenders sent in last December, and, considering all the cir- 
cumstances, it will be generally admitted that it is warranted, both 
in view of the general situation and the opening of the shipping 
season, which will probably take place about Easter or soon after. 


House Coai. 

A month ago there was taik of a reduction in price at the 
beginning of April. It was clear, however, from the unusually 
inclement weather which prevailed in March that the market 
would absorb the output sufficiently to delay any lowering of 
values. This has proved to be the case, Heavy weights of house 
fuel have been going out of hand with ease at quotations current 
for the winter trade, and although Easter is mentioned as a pro- 
bable date for lower rates, it is extremely probable that present 
prices will be maintained until the month is out, in spite of the 
sudden accession of spring-like weather this week. Up to the time 
of writing, the requirements of London and the South, as well as 
for the Eastern Counties, are well sustained, and land sales also 
are good. Silkstone coal, of which there is no great weight avail- 
able, is quoted at 12s. to 12s. 6d. per ton, secondary sorts making 
about 1s. to 1s. 6d. per ton less. Barnsley softs, first quality, 
fetch 10s. 6d. to 11s. per ton, inferior sorts from 8s. to 8s. 3d. per 
ton in owners’ wagons at the pits. House nuts in improved 
request, 


Steam, Gas, and Other Coal. 


Steam coal, in the general demand, continues in a very 
satisfactory condition, having regard to the heavy output and the 
season of the year. The activity in the heavy iron and steel 
industries is an important factor in the business, while Hull and 
Grimsby are receiving quite an average quantity both for shipment 
and the use of the steam fishing trawlers. To the different railway 
coaling stations large deliveries continue to be made under contract 
for locomotive purposes, and the settlement effected with the two 
companies already referred to will improve the position. The 
prices being thus practically fixed will enable new shipping 
arrangements to be readily completed. The increased call upon 
West Yorkshire pits for| France is expected to ease off competition 
with South Yorkshire for the shipping season. Several of the 
West Yorkshire pits are reported to be well sold forward on 
French account. Gas coal is not quite in such brisk demand, but 
there are hopes of better prices ruling for next season’s contracts. 
In several instances gas companies are not inviting tenders from 


the various collieries in the ordinary course, but are arranging for | 


future supplies with the present contractors. It is reported that 
in some of these cases last year’s figures have been accepted, but 
an advance of about 6d. per ton is generally looked for in this 
class of coal. 


Coking Slack and Coke. 

Slacks and smudge have shown distinct tendency to get 
stronger, owing to the continuously increasing requirements of 
the by-product ovens. The prices forslacks rule from 4s. to 4s. 6d. 
per ton. Ordinary slack and smudge for steam generating pur- 
poses are not quite so freely called for. A fair trade is doing in 
coke, with the output rather in excess of market demands. 
Ordinary smelting coke fetches from 10s. 6d. to 11s. per ton, 
washed samples making 12s. to 13s. 6d. per ton at the ovens, 


Iron and Steel. 

The iron market is again weaker in respect both of values 
and transactions. Though quotations are lower, buyers are not 
induced thereby to place orders any more freely, evidently antici- 
vating that they may do better by holding off for the present. 
Vest Coast hematites are now at 74s. per ton, and East Coast at 
72s. per ton, less 24 per cent. at Sheffield and Rotherham. Lin- 
colnshire irons, with one exception, have dropped 2s. per ton since 
last report. The quotations now current are:—No. 3 foundry, 
53s. 6d. per ton ; No. 4 foundry, 51s. 6d. per ton; No, 4 forge, 
50s. 6d. per ton ; No. 5, white, mottled, and basic, remains at its 
former figure—54s. per ton. Derbyshire irons have not weakened 
appreciably, their markets being less competitive, and the con- 
sumption active in the districts they serve. The Derbyshire iron- 
founders are at present very well off in their leading departments, 
and for productions required in sewerage, water, electrical, and 
similar undertakings more activity is reported, as well as in the 
machinery sections, A similar remark applies to bridge and roof- 
ing work, while there is an increase in the output of plates, bars, 
tees, and angle iron. 


Military, Marine, and Railway Material. 

There is no change to report in these important branches. 
In most quarters good employment is being afforded, although 
some disappointment is expressed at the continued lightness of the 
orders placed for railway material by the home companies. The 
principal work of this kind in hand continues to be on distant 
account largely for the East Indian Railways. The engineering 
establishments are well employed, the works extensions vigorously 
carried out in many local directions affording satisfactory orders, 
while some important lines have been booked for machinery and 
plant for other parts, including the Continent. The development 
of colliery enterprise maintains activity in specialities for under- 
ground workings. Boiler makers are well engaged, and in several 
instances overtime is being made. In heavy engineering tools the 
manufacturers are kept fairly busy, and there is no cessation in 
the call for files, the latter being chiefly for foreign and colonial 
customers, the home demand remaining in much the same state as 
it has been since the opening of the year. There is, however, con- 
fident expectation of improvement early in the second quarter. 


The Colonial Congress. 


In connection with the sixth Congress of the Chambers of 
Commerce of the Empire, to be held in London in the summer, it 
is expected that a party of colonial visitors, numbering about 200, 
who will attend the Congress, will pay a visit to Sheffield in July. 
The Council of the Sheffield Chamber of Commerce has appointed 
a representative committee to carry out the arrangements for the 
visit to this city. The Lord Mayor is to give a reception at the 
Town Hall in honour of the colonial visitors, the Chamber of Com- 
merce will entertain them to lunch at the Cutlers’ Hall, and visits 
will be made to various works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Improved Situation. 

AN unmistakeable change for the better has appeared in 
the iron and steel trades, and more particularly in the pig iron 
branch. For this there are several weighty reasons in legitimate 
trade which have served to influence speculative business also in 
an upward direction. Practically all the influences are in favour 
of sellers, The season of the year has arrived when brisker 
deliveries and better prices may be looked for ; shipments are on 
a larger scale than has been known for several years ; stocks are 
now being steadily depleted in the public stores ; the consumption 
has at last overtaken the supply ; and political affairs are once more 
assuring. The increased demand from abroad for Cleveland pig 
iron is one of the most satisfactory features of the market, and as 

eople believe that the trend of prices is upwards, inquiries have 
n rather numerous this week, and a fair number of orders have 
resulted, 


Cleveland and Hematite Pig Iron. 
A better demand has led to a rise in prices, both of 
warrants and makers’ iron. Cleveland warrants, which fell to 
47s, 14d. cash last month—the lowest this year-—have risen to 


48s, 64d. cash this week, and sellers have advanced the price of 
No. 3 Cleveland G.M.B. pig iron to 49s. for prompt f.o.b. delivery. 
Of late makers’ No. 3 Cleveland has been kept about 6d. per ton 
above warrants. A considerable business has been done in this 

uality at 49s., while No. 1 has been at 50s. 6d., No. 4 foundry at 
48s. 6d., No. 4 forge at 48s., mottled at 47s. 9d., and white at 
47s. 6d. There is a reduced production of Cleveland pig iron, and 
it is not very easy to meet with a seller of the lower qualities. 
The makers of East Coast hematite pig iron are well supplied with 
orders, and are not likely to have any difficulty for months to 
come in disposing of all they are likely to produce, judging by the 
orders on hand at the steel works. The keen competition of 
makers in other districts does not weaken sellers here, and there 
is no pressure to secure orders. Fully 68s. 6d. perton has now to 
be paid for mixed numbers of East Coast hematite pig iron, a very 

ood price when compared with those ruling for Cleveland pig 
Iron. Rubio ore is still at 20s. per ton, but consumers having good 
contracts running are buying next to nothing at present. 


Stock of Cleveland Pig Iron. 

Particular attention is paid by traders to the changes in 
the stock of Cleveland pig iron in Connal’s public warrant stores, 
as these are calculated to have an important influence on the 
fluctuations in prices. The stock return for March is regarded 
with special satisfaction, as it is the first month since April, 1904, 
in which any decrease has been reported, and thus it may be said 
that for the first time in almost two years the consumption has not 
fallen short of the production. On March 5th, however, the 
largest stock ever held in this district was reported—750,095 tons 
—thus getting just over the three-quarters of a million tons. Then 
a decline set in, and by the end of the month 23,444 tons less was 
announced, but a greater decrease would have been recorded if 
the weather at sea had been propitious in the latter half of the 
month. The total stock at close of March was 726,551 tons, a net 
decrease for the month of 20,467 tons, but an increase of 31,867 
tons since the year commenced. The stock consisted of 681,166 
tons of No, 3 Cleveland pig iron, decrease for month 15,255 tons ; 
44,915 tons of other iron deliverable as standard, 5212 tons 
decrease; and 500 tons of iron not deliverable as standard, no 
change. Of East Coast hematite pig iron, the stock in the public 
stores has dropped to 384 tons, decrease 1583 tons for month and 
3002 tons since January Ist. 


Pig Iron Shipments for March. 

A very marked revival in the exports of pig iron from the 
Cleveland district in March is one of the most favourable 
indications, there being 117,740 tons shipped, which is a larger 
quantity than has been reported in any month since October, 
1903, and it would have been larger still if bad weather had not 
| delayed shipping. It is close upon two years since the Cleveland 
| district exported in any one month as much as 100,000 tons, which 
previous to that had become almost the normal quantity, so 
frequently was more than that reported. During the first half of 
the month it was believed that the March exports would prove the 
best on record, but unfortunately the weather prevented that, and 
the total fell 18,233 tons below the best, which was 135,973 tons in 
June, 1899. It was 10 per cent. above the average of March over 
| the last ten years, and 45 per cent. more than the export of that 

month last year. Much of the remarkable improvement has been 

| due to the large and unexpected demands of Germany and the 
nearer continental countries. The 68,466 tons shipped oversea was 
larger than that of any month since 1899. Germany required 
| direct and «/@ Holland 33,397 tons of pig iron from Cleveland, 
| against 17,148 tons in March last year, and not since 1900 has the 
| monthly delivery from this district to Germany been so good. 
|The Cleveland ironmasters found they could undersell the 
| German producers in various districts not far removed from the 
seaboard, and they did not neglect to avail themselves of the 
| opportunity. The quarter’s shipments of pig iron from the Cleve- 
| land district—278,312 tons—were larger than in any first quarter 
| on record except three, and were 43 per cent. better than those’ 
for the corresponding period of last year. 





Manufactured Iron and Steel. 

It cannot be denied that comparatively few fresh orders 
are at present being booked for manufactured iron and steel, but 
the position of producers is very good, for they have plenty of con- 
tracts. It must be remembered that if they sell six or nine months’ 
production in a month, they cannot keep at it for long. Thus, 
| with plenty of work on the books, manufacturers are not dis- 
| quieted about the lull. The bar manufacturers had a meeting on 
Monday on the subject of prices, and decided that no alteration 
was necessary. The price of common iron bars thus remains at 
£7 5s.; of best bars £7 15s. ; and of best best bars £8 5s., all less 
24 per cent. The output of steel plates is the largest on record, 
and it is not likely that prices will' be reduced from £7 for steel 
ship plates; £8 for steel boiler plates; and £7 5s. for iron ship 
plates, all less 24 per cent. The rail mills have not been so 
active for two years as they are now, and this is decidedly the 
most satisfactory branch of the finished iron and steel trades at 


the present time. Heavy steel rails are at £6 7s. 6d. net at 
works. 


Realised Prices of Finished Iron. 

The improvement in trade is manifested in the better 
prices realised for manufactured iron, as indicated in Mr. Edwin 
Waterhouse’s report submitted to the Board of Conciliation and 
Arbitration for the Manufactured Iron Trade of the North of 
England. The average realised for the iron which was delivered 
in January-February was £6 6s. 7-30d. per ton, that being 3s, 
per ton higher than the figure for the previous two months, and it 
is the best price that has been reported for four years, while it is 
nearly 10s. above the worst in that period, which was £5 16s, 4d. 
for the last two months of 1904. The average for iron rails in the 
two months named was £6 11s. 8d., or 2s. 3d. per ton less than in 
the previous two months; plates, £6 Os. 10d., 2s. 7d. increase ; 
bars, £6 6s. 5d., 3s. 2d. increase ; and angles, £6 18s. 11d., 7s. 5d. 
increase. Increased deliveries were also reported. Wages at the 
finished ironworks will not be altered for April-May, because the 
sliding scale requires that the price shall move up to £6 7s. 6d. 
before any further advance can be made. 


Shipbuilding. 

There is a great dearth of new orders for new ships, but it 
cannot be expected that shipowners would go on buying steamers 
at the rate that was reported a short time ago. Builders could 
not satisfy such a demand, and they have plenty to occupy their 
yards for a long time to come, so that a lull in the demand is, for 
the present, of little or no consequence. Shipowners are rather 
disappointed, as they have not found freights improve to anything 
like the extent promised. It is reported that Messrs. Armstrong, 
Whitworth and Co, have booked an order for three Brazilian war- 
ships. The much;required new graving dock on the Tees is now 
practically certain to be constructed. Smith’s Dry Dock. and 
Shipbuilding Company, of South Shields, has completed the 
purchase of 15 acres of land from the Cargo Fleet Iron Company, 
and the new dock will be situate between Southbank Station and 
the Clay-lane Ironworks. The dock will be able to accommodate 
the largest class of steamers that trade with the Tees, and that 
have hitherto had to go to the Tyne when needing to go into dry 
dock. 


Engineering. 

The Blake Boiler, Wagon and Engineering Company, 
Limited, which purchased the Alliance Works of the Darlington 
Wagon and Engineering Company, at Albert Hill, Darlington, 
has remodelled them for the construction of the Blake boiler, but 
has decided also to undertake orders for wagons, as well as general 
bridge and constructional iron and steel work. 
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Coal and Coke. 

Trade continues to improve somewhat rapidly, espe- 
cially in the export trade, and certainly the extent of the 
business is very satisfactory, much better, in fact, than was 
looked for, though this is usually a brisk period of the year. The 
French strike has not ended as s ily as was looked for, 
and besides this there is the strike in America, which will 
probably lead toa demand from this side, though not just yet, for, 
in antictpation of these labour difficulties, enormous stocks of coal 
were stored. Among consumers, both at homeand abroad, there is 
a general expectation that coal will be scarce for some months, and 
this has stimulated the market, so that buyers are coming freely 
forward, and prices have mostly been put up. Thus, best steam 
coal is now 11s, 3d. to 11s. 6d. per ton, f.o.b., and small steam has 
risen to 6s. 6d. and even 7s. per ton, while best gas coals are 
advanced to 10s. Sellers are not very ready to operate for forward 
delivery, owing to the upward tendency of prices. Bunker coals 
are up to 9s. 6d: and even 10s. for unscreened—a circumstance 
which shipowners do not like when they cannot secure anything 
substantially better in freights. There has not been a like improve- 
ment in the coke trade, though prices are certainly stronger, and 
a heavier export demand is expected to spring up. At present the 
market cannot well take up all that is produced, and, there being 
a surplus, quotations for furnace coke do not increase. Medium 
qualities are still obtainable readily at 17s. per ton, delivered at the 
Middlesbrough furnaces, or 15s. at the ovens. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Condition of Trade. 

Business has been proceeding quietly in the various 
departments of the iron and steel trades. There has been some 
talk of the strike in America being likely to affect our market, but 
such a thing is, to say the least, premature. No doubt the strike 
in the coal trade of the States is a point that has been taken into 
consideration in connection with speculative dealing in warrants. 
At the same time. the home market has had its own troubles in 
connection with the difficulties of operators in the South, and this 
circumstance has tended to neutralise any strengthening effect 
which the American news might otherwise have had here. 


Pig Iron Warrant Market. 

Business in warrants has been uncertain, owing to the 
conditions referred to above. Cleveland warrants have sold from 
47s. 10d. to 48s. 6d. cash, 48s. 5d. for delivery in fourteen days, 
and 48s. 10d. one month. Scotch warrants have been quoted 
55s. 3d. to 55s. 6d. per ton. 


Hematite and Standard Foundry Pig Iron. 


The demand for Cumberland hematite has been quiet, and 
prices are quoted 63s. to 63s. 6d. f.o.b. Cumberland ports. There 
is a large consumption of Scotch hematite at the steel works, and 
prices are fairly steady, merchants quoting from 70s. 6d. to 71s. 
for delivery at the West of Scotland steel works. Standard 
foundry pig iron has been quoted 48s. to 48s. 3d. 


Output and Stocks of Pig Iron. 
There are 89 furnaces in blast in Scotland, compared with 
86 at this time last year, and of the total 45 are making hematite, 
38 ordinary, and 6 basic iron. The stock of werrant iron in the 
Glasgow stores shows a decrease for the past week of 100 tons, and 
now consists of 6750 tons foundry pig and 13,230 tons Scotch 
warrants, 


Prices of Scotch Makers’ Iron. 

The prices of Scotch makers’ pig iron are fairly steady. 
G.M.B., No. 1, is quoted at Glasgow, 57s. 6d.; No. 3, 55s. 6d.: 
Monkland, No. 1, 58s. 6d.; No. 3, 56s. 6d.; Carnbroe, No. 1, 63s.; 
No. 3, 59s.; Clyde, No. 1, 663.; No. 3, 6ls.; Gartsherrie, No. 1, 
66s. 6d.; No. 3, 62s.; Calder, No. 1, 67s.; No. 3, 623.; Summerlee, 
No. 1, 67s. 6d.; No. 3, 62s. 6d.; Langloan, No. 1, 69s.; No. 3. 
63s.; Coltness, No. 1, 74s.; No. 3, 63s.; Glengarnock at Ardrossan, 
No. 1, 67s.; No. 3, 61s. 6d.; Dalmellington at Ayr, No. 1, 63s.; 
No. 3, 58s.; Eglinton at Ardrossan or Troon, No. 1, 61s. 6d.; 
No. 3, 59s.; Shotts at Leith, No. 1, 67s.; No. 3, 63s.; Carron at 
Grangemouth, No. 1, 67s. 6d.; No. 3, 62s. 6d. per ton. 


Shipments of Scotch Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were comparatively small, amounting to 4120 tons, against 
. 4926 in the same week of last year. There was despatched to 
Canada 110 tons, South America 56, India 115, Australia 375, 
Germany 100, Russia 130, Holland 125, Belgium 155, China and 
Japan 165, other countries 824, the coastwise shipments being 
1941 tons, against 3475 in the corresponding week of last year. 


Imports of English Iron. 

The arrivals of pig iron at Grangemouth from theCleveland 
district amounted to 10,331 tons, compared with 9427 in the 
corresponding week, showing an increase of 904 tons. The 
aggregate imports since the beginning of the year are now 119,050 
tons, being 6/85 tons over the quantity received in the correspond- 
ing period of last year. 


The Finished Iron Trade. 


Employment is somewhat irregular in this branch of the 
trade, certain works being busy, while others have less doing. The 
accountant of the Scotch Arbitration Board has examined the 
books of the manufacturers of malleable iron in Scotland for 
January and February last, and certifies that the average realised 
net price at the works during that period was £6 1s. 0-59d. per 
ton. The effect of this report is that the workmen’s wages will 
remain unaltered during the next two months. 


The Steel Trade. 


There is general activity in the steel trade, the demand 
for ship and boiler plates being very brisk. For angles, however, 
the inquiry is less satisfactory, and a keen competition has sprung 
up between makers here and on the North-East Coast of England. 
It is expected that good specifications will be available for some 
time for structural steel. 


Shipbuilding and Engineering. 


The new tonnage launched from the Scottish shipbuilding 
yards during March amounts to 60,304, compared with 45,640 in 
the same month last year. During the first three months of the 
year a record output has been established, the aggregate amount- 
ing to 137,640 tons, against 114,716 in the first three months of 
1905. Of this amount 128,533 tons were launched on the Clyde, 
the month’s output there being 58,478 tons. The past month’s 
launches included three turbine steamers and a considerable 
number of screw steamers of large size. It is reported that some 
heavy orders have been placed, but there is undoubtedly a falling 
off in the demand for merchant vessels, due to the increased cost 
of construction and the depressed state of the freight market. 


The Coal Trade. 


It is not to be wondered at that there should be some 
decrease in the coal shipments after the very heavy clearances that 
took place in the preceding week; we accordingly find that the 
total shipments in the past week are down 7127 tons. It is grati- 
fying to notice, at the same time, that they show an increase over 
the quantity despatched in the same week of last year, amounting 
to no less than 46,039 tons. There is a quieter demand for house- 





hold coal for home use, owing to mild weather ; but a large busi- 
ness is doing in coal for manufacturing purposes, and prices 
generally are quoted without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


WHILE most of the railway authorities, and many of the 
coalowners, are in London, watching with interest the great 
contest for the Sirhowy coalfield, the stream of business at col- 
lieries, docks, and railways, under vigorous conduct, is er | 
carried on without a hitch. For a week there has been settle 
weather, and, with ample tonnage coming in and large bookings, 
shipments are secure this side of Easter, even should no extra 
business come from America. This was not expected. The 
fact that coalowners were divided in their policy gave toler- 
able assurance that no long strike need be expected. For- 
tunately, the Welsh coalowners at present have as much 
as they can do without extra French or American trade. 
Large demands and a rising market are prominent factors. 
One little drawback announced on ’Change, Cardiff, this week, was 
the withdrawal of the Italian State Railway contracts lately issued 
for 100,000 tons. The cause assigned by outsiders is the settle- 
ment of the Morocco question. The Swansea district has been a 
little excited respecting the American troubles, and there has been, 
I learn, some expectation in that quarter of trade ; but the only 
definite result has been the withholding from booking forward 
except at increased figures. On the eve of my despatch American 
reports were rather such as to support the attitude of Swansea coal- 
owners. 


Latest Coal Prices. 


This week no one talks of the 14s. groove of prices. The 
entry into the lds. rut is distinct and firm, and for best qualities 
15s. 6d. has been realised, while best seconds, even, are touching 
15s. The latest quotations, Cardiff, are:—Best large steam, 
lds. 3d. to 15s. 6d.; best seconds, 14s. 6d. to 15s.; seconds, 13s. 6d. 
to l4s.; drys, 13s. 6d. to 13s. 9d.; best smalls, 10s. to 10s. 3d. 
Prices have quite regained the old ‘‘line,” after a trifling fall back. 
Best ordinary small steam, 9s. 6d. to 9s. 9d.; seconds, 8s. 9d. to 9s.; 
inferiors, 8s. 3d.\to 8s. 6d. Monmouthshire semi-bituminous : 
Best large, 14s. 6d. to 14s. 9d.; best small, 9s. 6d. to 10s.; best 
ordinaries, large, 14s. to 14s. 3d.; seconds, 13s. to 13s. 6d. House 
coal still firm, and in good demand: Best, 16s. to 16s. 6d.; best 
ordinaries, 14s, to 15s.; seconds and other sorts, 11s. to13s.; No. 3 
Rhondda, 14s. 9d. to 15s.; brush, 12s. 6d. to 13s.; small, 10s. 9d. 
to lls.; Nb. 2 Rhondda, 12s. 3d. to 12s. 6d.; through, 10s. to 
10s. 6d.; small, 8s. 6d. to 9s. 6d. Monmouthshire coal, remarked 
an authority on ’Change, is still, relatively, the dearest coal in the 
market. The Llanhilleth difficulty remains, though efforts are 
being made to bring about a peaceful solution. 


Patent Fuel, Coke, and Pitwood. 


Patent fuel is in fair demand. Prices of small and 
increased charge for pitch prevent lower quotations; latest, 
lds. 6d. to 16s. Coke, 16s. 6d. to 24s. 6d. Pitwood again 
advancing ; 18s. 9d. to 19s. 


Swansea Coal Trade and Prices. 

There was a large export last week, 72,292 tons, but 
against this a very small export of patent fuel, only 4880 tons, 
greater part of which went to France. The consignment of coal to 
France touched high figures, 36,670 tons. Italy also figured well, 
8795 tons, and San Franoisco 5550 tons. Swansea collieries are 
much more active. Prices remain much about the same :—Best 
malting, 18s. to 19s.; second malting, 15s. to 16s.; big vein, 11s. 
to 11s. 6d.; red vein, 10s. to 10s. 3d.; cobbles, 15s. to 16s.; nuts, 
17s. to 18s.; peas, 11s.; rubbly culm, 5s. to 5s. 3d.; duff, 3s. 6d. to 
4s. Steam coal, best, 13s. 6d. to 14s., No. 3 Rhondda, 13s, 94. to 
l4s. Patent fuel, 11s. 9d. to 12s. 


The Iron and Steel Trades. 


Another large cargo of steel billets from New York, 3300 
tons, came to Newport this week on the s.s. Amatonga This was 
consigned to Jones, Heard and Co. Swansea imported close upon 
900 tons scrap steel from various ports, and pig iron imports from 
Millom, Grimsby, London, and Siephighen ee been large, also 
bars from Liverpool for Newport, steel rail ends from Workington 
for Cardiff. The activity reported last week in rails, principally 
heavy, for Great Western and other quarters continues, Cyfarthfa 
enjoying a fair share. Last week Dowlais worked off a fine section 
of heavy rails, 100 lb. to the yard, for the Buenos Ayres and 
Pacific Railway. South American fish-plates, billets for home and 
foreign, and the plant in preparation for the new furnaces keep 
things busy. Heavy despatches of sleepers are taking place to the 
coast for Egypt. 


Locomotive Building at the Steel Works. 

At several works on the hills the practicability of building 
handy little locomotives for the displacement of manual labour has 
been demonstrated of late very signally. One of 60 tons was 
turned out from the shops last week, and another is getting ready 
for use at Dowlais-Cardiff. 


Iron and Steel Quotations. 


The Birmingham meeting may be expected to influence 
the market prices. is week there is the usual lull preceding. 
Pig iron is being quoted as follows:—Besserner mixed numbers, 
63s, 3d.; Middlesbrough, 48s. 5d.; Scotch, 55s. 6d.; Welsh hema- 
tite bars, 67s. 6d.; Siemens steel bars, £4 17s. 6d.; Bessemer the 
same. This week an unusual quantity of scrap ironcame to Welsh 
works from London, Redbridge, and Shoreham. One of the items 
discussed on Change, Swansea, this week, was the improving tone 
of trade generally. Middlesbrough reported a stronger market 
than has been for some time; heavy steel rails are quoted at 
£6 7s. 6d. Iron ore continues to be quoted both at Newport and 
Cardiff at 18s. 6d. to 19s, for Almeria and Rubio, 


The Tin-plate Trade. 


The surmise that tin-plate manufacturers would have to 
give notice, has been verified, for it is now officially announced 
that notices, maturing May 1st, have been posted. These notices 
are stated to be merely of a protective character ; and should trade 
continue uncertain, when they expire then day by day notices 
will be issued. ‘The issue, so-far, is not general, but five leading 
works are named, and several mills continueidle. On Tuesday, 
under the presidency of Mr. Eccles, South Wales Steel Works, 
a meeting was held in Swansea to discuss the price of steel tin- 
plate bars, and the general opinion was that they should be £5 
per ton. This is 2s, 6d. higher than latest quotations on Change. 


Tin-plate Prices. 

The latest statement on ’Change was to the effect that 
the prices of tin-plates must be regarded as nominal. Makers say 
that they must await decision of Birmingham, and if better prices 
cannot be obtained, there must be a complete reduction in the 
output, which will mean an exceptional ‘stoppage of mills. Last 
week 93,458 boxes were shipped, 72,607 received from works ; 
stocks are 218,565 boxes. Ordinary Bessemer cokes, I.C., 20 by 
14, are quoted at 12s, 3d., 12s. 6d., 12s. 74d.; wasters, 11s. 10}d.; 
Siemens primes, 12s. 9d. to 12s. 104d. The official prices quoted 
Tuesday night are slightly different: I.C., 20 by 14 by 112 sheets, 
12s, 6d., 12s. 7}d., to 12s. 9d.; Siemens, 12s. 104d.; C.A. roofing 
sheets, £9 10s.; big sheets for galvanising, £9 15s. per ton. Block 
tin is now at £170 10s.; lead, £16 2s, 64.; copper, £84 10s; 
silver, 297d. per oz.; spelter, £25 2s, 6d, 
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Allied Industries. 

A very encouraging state of things continues in the 
spelter trade. Each week witnesses an increased make. he 
copper trade is also very brisk, and engineering sheds and foundries 
remain very busy. 

The Forest of Dean Coal Field. 

A syndicate of North of England capitalists is stated to 
have secured from Messrs, Crawshay and Co., of Cinderford, the 
Union, Cannop, and Prince Albert Colliery Gates. The taki 
consists of 852 acres, and the coal tonnage is estimated at about 
13 millions. In addition the new company will have four seams in 
adjacent ground, equal to another four millions. It is stated in 
the district that the company will sink two shafts, and provide an 
equipment equal to an output of 1000 tons a day. Much interest 
is centred upon the taking, as it promises to be a business-like 
movement to solve the question of the deep measures, 


Port Talbot. 
Another record has been scored at this port :— Exports, 


33,000 tons, worked off from six tips, coal shipped foreign and in 
excess of any previous quantity. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 2st, 

THE annual report of the United States Steel Corporation 
recently published shows that the production for 1905 was 
9,226,386 tons of finished product. Coke manufactured 12,242,909 
tons. This concern is increasing its manufacturing capacity, 
which involves a great many million of dollars. The concern is 
paying excellent dividends, and is securing control of additional 
ore lands. Comparatively little business has been done for the 
past three days in a general way, but the rail mills have secured 
a good many orders in which negotiations have been dragging 
along for some time. South American countries are likely to 
become large buyers of supplies, and already two or three con- 
tracts have been closed for countries south of the equator. The 
quiet condition of the marxet isa welcome one. Capacity is so 
far oversold that the managers feel more content to know that the 
more urgent requirements have been covered, and that there will 
be no speculative advance. The bar mills and sheet mills are all 
busy; the plate mills are not able to promise early deliveries 
excepting for small lots; the structural mills have a great deal 
of business in sight which they are not able to accept at this 
time, and the rail mills are willing to accept all the business 
offered provided buyers can await the convenience of the manu- 
facturers. The construction requirements of large office buildings 
will form quite a feature of the April and May demand, as a 
good deal of building has been planned for which material has 
not yet been bought. Among the shipments of the past two or 
three days were 2000 tons of rails and track supplies to the 
Argentine Republic, 170 tons of pipe to Antwerp, and some 
billets, plates, blooms, and wire to Glasgow. 

Some of our American authorities are criticising some recent 
European estimates concerning supply of iron ore in the United 
States. The highest official criticism comes from James M. Swank, 
general manager of the American Iron and Steel Association, who 
states that the estimates are far below the known workable deposits 
in the Lake Superior region, Alabama, Utah, Alaska, and Cuba, 
to say nothing of the large deposits in Mexico and Canada. While 
Mr. Swank gives no estimate as to the possibilities of the ore 
supplies, he reminds those who are taking alarm that ore resources 
have only been partially developed, and that it is too soon to 
speculate as to their limitations. 

Basic and Bessemer irons are most wanted, and a large amount 
of business will be done just as soon as the makers of these 
products are ready to accept business. Most of the new business 
now coming in is for small quantities of material. The copper 
market is rather quiet, and purchasers are offering to re-sell the 
metal at 17 cents. A good many contracts for shipment of copper 
to China, which were made last autumn to be delivered this spring, 
have been cancelled. In other words, the copper has been re- 
sold. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. NAYLER AND Co., Limited, of Hereford, have papeitet 


as their London representative Mr. C. W. Leopard, M.1.M.E, 52, 
Queen Victoria-street, E.C. 

WE are asked to state that the offices of ‘‘Cold Storage” have 
been removed to the Chamber of Commerce Building, 3, Oxford- 
court, Cannon-street, London, E.C. 

TuE Consett Iron Company, Limited, Consett, county Durham, 
has appointed Mr. F. W. Jackson, 224, Corn Exchange, Cathedrai- 
street, Manchester, to act for it in Lancashire and Cheshire. 

Messrs. LaurENcE, Scotr AND Co., Limited, are now in a 
position to send to users of continuous current electric machinery 
their new edition of ‘Notes on Electric Motors.” The same 
company has also brought out a pamphlet on the electric driving 
of rotary printing presses by Scott’s patented method. This 
method of driving has been applied to three of the great London 
dailies, the Standard, the Daily News, and the Star, as also to 
several provincial papers. The pamphlets, we understand, are 
sent gratis to genuine users of machinery. 








THE NATIONAL TELEPHONE CoMPANY.—It is announced that the 
directors of the National Telephone Company have appointed 
Alderman George Franklin, J.P., chairman of the company, in 
succession to Sir Henry H. Fowler, who recently resigned 
the position. Alderman Franklin was the vice-chairman, and it 
was generally expected that on the retirement of Sir Henry Fowler, 
now a Minister of the Crown, he would be elected as head of the 
company. Alderman Franklin is one of the ablest and most 
respected citizens of Sheffield, has long been a prominent and 
valuable member of the Corporation, and was Lord Mayor of 
the city in 1897-8, in which office he followed the Duke of Norfolk. 

ConTracts.—Davy Brothers, Limited, have just received an 
order for a 4000-ton forging press for Witkowitz. It will be fitted 
with Holmes and Davy patent steam hydraulic intensifier, which 
will permit the press to make as many as forty strokes per 
minute.—Thomas Piggott and Co., Limited, Atlas Works, Birming- 
ham, have just secured an order for twenty-six of their patented 
pressed steel tanks, 16ft. long by 12ft. wide by 8ft. deep, for the 
Argentine. This makes a total of sixty-five of these tanks ordered 
by the same company. Messrs. Piggott have also received an 
order for a riveted steel self-supporting chimney 5ft. din. diameter 
at top by 9ft. diameter at base by 1(0ft. high, for a South Wales 
colliery.—We are informed that Messrs, Edward Bennis and Uo., 
Limited, of Little Hulton, Bolton, have recently received orders 
from fifteen different firms for their stokers, compressed air 
furnaces, and coal elevators, Among these we notice that the 
British Cotton and Wool Dyers’ Association, Bradford, have 
ordered ten stokers and compressed air furnaces ; the Ocean ( oal 
Company, Eastern Pits, Ton Pentre, South Wales, coal elevating 
plant, with six stokers and compressed air furnaces; and the 
Glamorgan Coal Company, Limited, Llwynypia Colliery, Llwynyp'2, 
South Wales, a complete coal elevating plant, rd with on 
stokers and compressed air furnaces.—The Brush Electrica 
Engineering Company, Limited, has obtained the contracts for 
the overhead equipment for the tram line between Jarrow an 
South Shields; for the additional cars and equipments for the 
Gosport and Fareham tramways; and for a 100 kilowatt steam 
dynamo for the Birmingham and Midland tramways, 
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NOTES FROM GERMANY, 
(From our own Correspondent.) 


Rhenish-Westphalian Iron Trade. 

ALTHOUGH in some departments a quieting down could 
ticed, the general tone of the iron and steel market continues 
and firm as before ; ironmasters, as a rule, do not seem 
e falling off in demand that has been felt here and 
there of much importance, for numerous orders of weight are 
holding out, while the present employment is brisk, and likely to 
remain regular for some time to come, a fair amount of contracts 
having previously been seenred. The fact that prices have been 
moving upwards steadily, but somewhat slowly, during the past 
months, speaks well for the healthy condition of the iron trade. 
In pig iron the firmness reviously reported is well maintained, 
home as well as foreign emand being strong ; here and there a 
scarcity in supplies has even been complained of. From the semi- 
finished steel market very good accounts are given. Specificatic ns 
come in freely, mostly on home account, foreign demand having 
slackened off a little during the past week. The sales of the Steel 
Convention for the third quarter are effected at the present 

uotations. The export bounty for the third quarter has been 
fixed at M. 5 p.t. for semi-finished steel. Large railway orders 
have been booked, and the shops will be vigorously engaged for 
the next few months. A weakening tone continues to be reported 
from the scrap iron market. Girders and sectional iron are in 
excellent request, both locally and on foreign account, and there is 
much stiffness noticeable in prices. The rolling mills have been 
doing rather a quiet trade recently, the demand for their articles 
having decreased. Regular employment continues at the bar 
mills, but the number of orders received of late was rather limited, 
and very few sales for the third quarter have been effected. Also in 
sheets less was done than previously ; still the millsare, and will be 
for some time, well employed, and plates, especially the heavier sorts, 
remain in good request. A renewal of the Drawn Wire Conven- 
tion seems out of the question now, and the position of the wire 
market, consequently, has been a trifle uncertain. The majority 
of the wire mills are well booked forward. At the pipe mills an 
increasing demand for cast tubes is reported. 


From the Siegerland Iron Market. 

Here, too, a somewhat less lively tone is noticeable, and 
those inclined to take a pessimistic view of things have already 
prophesied a general decrease for the next quarter. The abate- 
ment in demand that has here and there n noticeable is of 
little consequence for the present, as the majority of the shops are 
well provided with work, and the tone all round is healthy. Bars, 
heavy and light plates, as well as sheets, are in good request, and 
quotations quite as firm as before. 


The Silesian Iron Trade. 

For pig iron a strong demand comes in, and stocks have 
been reduced to a mere nothing ; in some instances English pi 
iron had to be purchased. Home consumption in January po 
February has been so heavy that only 690 t. pig iron could be 
exported, of which 50 t. only were Bessemer. he remaining lot 
was steel and spiegeleisen, 200 t. being exported to Austria, 100 t. 
to Russia, 300 t. to America, and 40t. to England. Prices are 
stiff, but unaltered, nor isa change at all likely to take place in 
the immediate future. Little life is stirring in scrap iron, con- 
sumers maintaining the reserve already previously complained of, 
and prices have, consequently, decreased M. 1 per ton. 
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New German Blast-furnace Works. 

The Hohenzollern blast-furnace works, to which reference 
has been made in a previous report, is to be built near the Emden 
Harbour, and will be extremely favourably situated, as the sea- 
going vessels can land in the immediate vicinity, and supplies of 
coal and coke from the Rhenish- Westphalian district will be easily 
delivered by the Dortmund-Ems Canal. Also for foreign supplies 
of ore and coal Emden is very favourably situated, and besides, the 
ground on which the works are to be built is said to be so firm 
that the cost for the foundations, which required an extra expense 
of M. 750,000 for the Stettin works, will, in this instance, be next 
to nothing. In case of a strike, and consequent stop in supplies, 
of Rhenish-Westphalian coal, the new works could get English 
coal quickly and at small cost. All this sounds very hopeful, but 
may be rather too optimistic a view. 


Coal and Coke. 

Increasing life is reported from the Rhenish- Westphalian 
coal industry ; 500 wagons at 10 t. each are being sent to France, 
and further deliveries are expected to be made shortly. The 
French Railway Administration is going to send French wagons at 
once to the Ruhr district to prevent a too large number of German 
wagons being required for exports to France. The Rhenish- 
Westphalian Coal Convention has established a depdt for coal in 
France now ; an annual consumption of 350,000 t. is taken into 
consideration. 


Ruhr Coal for the Swiss Railways. 

The Administration of the Swiss Railways has ordered the 
total supply of locomotive coal and briquettes, for four years, i.e., 
till March 31st, 1910, from the Rhenish- Westphalian Coal and Ship- 
ping Co., in Miilheim-am-Rhein. The whole lot is 1,080,000 t., 
and the annual delivery will be 270,000t. M.15 p.t. is the price 
fixed for locomotive coal, free Mannheim, and M. 15°50 with 
17°50 p.t. for coal briquettes, free Mannheim or Strassburg. 
Also in Silesia coal and coke have again shown more life than in 
last month, and here, too, the colliers’ strike in France is the 
cause. English and Rhenish-Westphalian coalowners export largely 
to France, and their normal customers have to turn to Silesia for 
supplies, From Austria an active demand for Silesian coal is like- 
wise experienced, and the condition of the market all round is 
strong. 

Austro-Hungarian Iron Business. 

The various departments of the iron industry are well and 
regularly occupied, and the wagon and locomotive shops have 
very fair prospects as regards fresh work. For deliveries to Lower 
Austria, hemia, as well as the southern and western parts of 
Austria, a rise of 50 heller p.q. for bars and sectional iron has been 
resolved upon, Demand and consumption in coal have been pretty 
satisfactory in Austria-Hungary, Pm 4 quotations are well main- 
tained. Bohemian brown coal sells freely, and the business in the 
first two weeks of March was larger than during the same month 
in the previous year. 


Improving Condition of the Belgian Pig Iron Trade. 

A fair business was done last week on the Belgian iron 
market, crude iron being in increasing request... Owing to favour- 
able accounts that are being received from the English iron busi- 
ness, there was again more confidence shown in most depart- 
ments. The worst is considered to have passed, for large orders 
for the State Railways have been secured recently. The ten- 
dency of the Belgian coal market is firm. From the Ist of April 
all sorts of house fuel are raised 3f. p.t., but, in spite of this, 
numerous forward orders have already been placed for the State 
Railways, Belgian coalowners will have some difficulty in meeting 
the extra demand that comes in from France in consequence of the 
— for just now home requirements are heavy and stocks very 
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The Iron Trade in France. 
aaa A regular and fairly brisk employment is reported from all 
‘he principal departments of the French iron industry, orders 
. oming to hand freely. Prices generally tend upwards. The 
"rench coal market, though firm at present, is, of course, con- 
siderably influenced by the strike, which threatens to become 
general, and has already extended to Belgium, colliers there being, 
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STEAM ENGINES AND BOILERS. 


9182. May 2nd, 1905.—AN ImpROvED Form Or EQUILIBRIUM 
VALVE FOR HIGH-PRESSURE STEAM, Frederick Niblock, the | 
Cottage, Stanley-avenue, Wallasey, Cheshire. | 

This invention relates to double-seated equilibrium stop valves, 
and is especially erage to such valves used for controlling high- 
pressure steam. Such valves, when constructed in one piece in 
the ordinary :manner, give trouble from the differential expansion 
between the valve spindle and the box, and this is accentuated | 
with steam of high-pressure and temperature. There are two | 
drawings. Fig. 1 is an elevation in medial section. 1 is a valve | 
box, fitted with the valve seats 2 and 3 and the cover 4, 5 being the 
inlet and 6 the outlet branch. The upper valve7 is made witha 
hollow spindle 8, in which is fitted the spindle or bolt 9. This 
spindle s through the stuffing-box 10 in the cover, and | 
carries the thrust collars 11, between which is placed the hollow 





N° 9,182, 








operating screw 12, which fits in the internally-threaded centra' 
boss of the bridge 13, and is rotatable by the hand wheel 14. The 
lower valve 15, instead of being integral with the upper valve 7, is 
connected thereto by the tubular piece 16. This is somewhat 
similar to the bellows joint sometimes fitted in pipes to provide 
against expansion, being made of comparatively thin copper or 
other suitable metal, so as to have considerable longitudinal | 
elasticity. The connection is made by the studs and nuts 17, a 
plate 18 being interposed to form a seating for the thrust 
collar 19, which is formed on the bolt 9, and which is 
housed in the recess 20 in the upper valve. The lower end of the 
bolt 9 is screwed into the tap hole 21 in the lower valve, and its 
upper end is squared at 22 to receive a wrench. The recess 20 in 
which the bolt collar 19 is housed is slightly deeper than the collar 
so as to permit expansion of the bolt. The distance between the 
valves when cold is such that both valves fit properly on their 
seats when the spindle 8 is set down by the hand wheel 14. When 
steam enters between the valves, the expansion between them, ig 
excess of that of the valve box, is accommodated by the elasticity 
of the bellows piece 16, so that the upper valve is not forced up off 
its seat, nor the lower one pressed on its seat with destructive 
force.—February 7th, 1906. 


INTERNAL COMBUSTION ENGINES. 


12,889. June 22nd, 1905.—IMPROVEMENTS IN STUFFING-BOXES FOR 
INTERNAL CoMBUSTION ENGINES, John H. Hamilton, Sandi- 
acre, Derbyshire. | 

The piston-rod is provided with a long sleeve, the inner end of | 
which has a series of white metal rings fixed in it, and the outer 
end—or end remote from the cylinder—has the metallic packing 
rings proper fitted in it as well as soft packing. Between the above | 
two sets of rings an oil valve is placed, opening towards the piston | 
rod so as to admit oil on the pressure side of the packing rings. 

This oil valve lies underneath the admission valve spindle, and is 

pivoted to a lever having a cam-shaped upper surface so placed 

that a projecting wiper, or cam, attached to the admission valve | 
stem comes into contact with it, and opens the oil valve shortly | 
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after the admission valve itself begins to open. There are two | 
figures. Fig. 1 represents a longitudinal section through the | 
stuffing-box. The piston-rod A passes through ‘a long sleeve B, 

provided with anti-friction metal rings C, and through spring | 
packing rings D, and also some soft packing E. Between the | 


the admission valve is moved towards the right—as happens when 
the valve opens—the wiper piece K comes into contact with the 
curved top of lever L and opens the oil valve. Oil is led to the 








i many districts, ready to join the movement, 


upper side of the valve by a pipe and accumulates till the valve is 
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abroad the name and address of | 


| or grit. 
| pivoting to form one or more vanes E!, the function of which is to 
| secure a dashpot action for the shutter, and thus prevent sudden 

fluctuations in the admission of the auxiliary air which causes 


| opened, when it flows down upon the rod, the action being assisted 


by the partial vacuum existing in the cylinder during the suction 
| stroke.—February 7th, 1906. 
9. June 19th, 1905.—ImMpRovED MEANS FOR VARYING THE 
Lirt oF VALVES IN EXPLosION ENGINes, Hirnst Lehmann, 
Marchienne-au-Pont, Belgium. 
This invention relates to an arrangement of mechanism whereb 
the lift of the valves of an explosion engine can be varied as required, 


’ | and it consists in the combination with a valve and its gear of a rod 
the second date at the end of | Of variable length made in two parts, and provided with internal 
t tance of the 


right and left-hand screw threads, which parts can be moved 
towards or away from one another by a double-threaded screw, 
actuated by a lever moved by a set of rods jointed in a pivoting 
strip. There are two figures. Fig. 1 is a vertical section of the 
mechanism. The valve 1 of an explosion engine, the lift of which 
is to be rendered variable at will from zero up to the maximum 
lift, is provided with a stem 2, which can be struck by the rod 
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formed in two parts 3 and 7, which are guided ina sleeve 4 carried 
by a suitable bracket 5 fixed to the cylinder 6 of the engine. This 
rod, in two parts 3 and 7, rises and falls under the action of the 
cam 9, which is always in contact with a roller 8 revolving on the 
lower part 7 of the rod. The two parts 3 and7 are screw-threaded 
internally in opposite directions, and in these threads is engaged 
a rod 10, provided with right and lef‘-hand threads. The two 
parts 3 and 7 are prevented from turning in the sleeve 4, while the 
externally screw-threaded rod 10 can be caused to turn upon its 
axis by means of a lever 1] made integral therewith, and adapted 
to be moved angularly by means of two rods 13 and 14, mounted 
in a stirrup 12, pivoting upon the end of the lever11. The screw 
thread of the rod 10 is sufficiently elongated to effect the regula- 
tion from zero to the niaximum with an angular displacement of 
the lever 11 of less than 180 deg.— February 7th, 1906. 


13,261. June 27th, 1905.—IMPROVEMENTS IN AND RELATING TO 
CARBURETTING APPARATUS FOR INTERNAL COMBUSTION ENGINES, 
Francis L. Martineau, 43, Westcroft-square, Hammersmith, 
London. 

This invention relates to carburetting apparatus for internal 
combustion engines of the type having an auxiliary air inlet con- 
trolled by the suction of the motor. There are three figures. 
Fig. 2 is a view in longitudinal section. The jet X, in which the 
liquid hydrocarbon is kept at a constant level by means of a float 


| in the usual manner, is placed between two air inlets A and B, 


the former, A, providing the main supply, which is preferably 
heated, and the other, B, the auxiliary supply. The part C between 


| the jet X and the inlet B forms the mixing chamber, out of which 


is a passage D by which the carburetted air passes to the motor. 


| The inlet B is closed by a flap valve or shutter E hinged on coned 


centres, so as to reduce as far as possible any resistance due to dirt 
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Fig.2. 


This flap valve or shutter is extended beyond its point of 


“hunting.” The shutter E is normally kept in a position to close 


the inlet B by a spring F operating at right angles to the shutter 
in a line with the centre of the pivot, so that while operating to 
| retain the shutter in its closed position it allows it to open in either 
| direction. 
| on or fixed to the shutter E, and at its other end to a bracket G 
| carried by the body of the carburetter, the attachment being pro- 
vided with the adjustable screw ¢? for varying its tension. 
| the shutter and its vane or vanes are :nade of aluminium or other 


The spring is attached at one end to an arm e! formed 


Both 


| light material, so that there is no inertia effect which would disturb 
| the correct working of the apparatus to be overcome.—february 
7th, 1906. 


RAILWAYS AND TRAMWAYS. 


| 5809. March 20th, 1905.—AN IMPROVED RaILway CHAIR, Thomas 


D. Jackson, Grammar School-road, Brigg, Lincolnshire. 
In connection with railway chairs of the usual well-known con- 


rings C and D is placed the oil valve F, normally held to its | struction a wooden key or wedge is used to secure the rail in 
seat by the spring 8, but so arranged that when the spindle H of | position, such wooden key or w 
the rail and a fixed jaw of the chair. 
| involves expense and labour, as they require constant attention 
and frequent renewal. The object of this invention is to design a 
chair of simple construction, in which the wedge or key is entirely 


ge pressing against the web of 
The use of these keys 
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dispensed with, and consequently all the labour and expense of 
continually inspecting and frequently renewing same. This im- 
proved chair grips the rail with the necessary rigidity. There are 
three figures. Fig. 1 isa side elevation, The improved chair is 
similar to the ordinary chair in respect of its being cast with a sole 
plate a for securing the chair by spikes or bolts to the sleeper, the 
Jaws for securing the rail being also in duplicate as hitherto, but 
with the jaw a! only forming part of or integral with the body or 
sole of the chair, the other jaw / being a detachable part recessed 
or seated in same. The loose detachable jaw / is laterally in the 
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form of a double wedge—/.¢., one side %! of the flat or bottom 
portion is thicker than the other side, the body or sole a of the 
chair tapering to correspond. The loose detachable jaw is also 
tapered laterally on its outer edge, which forms a wedge edgewise 
with the body of the chair, while its inner and outer ends /+ 45 are 
dovetailed and fit corresponding inset recesses in’ the body or sole 
of the chair. When using a chair of this construction all that is 
necessary is to drive the loose detachable jaw or wedge-shaped 
ortion 4 firmly home, which causes the rail to be tightly gripped 
caieaas the jaws of the chair, after which a spike is driven 
through same into the sleeper underneath,— February 7th, 1906. 
8619. April 22nd, 1905.—IMPROVEMENTS IN THE METHOD OF 
ATTACHING RENEWABLE RAIL Caps TO MrTAL RaILs FOR 
CARRYING WHEELED VEHICLES OR OTHER Movine Loaps, 
Herbert W. Perry, South Tadian Rarleay Company, Trichi- 
nopoly, India. 

This invention relates to a railway or tramway rail provided 
with a renewable cap. The rail is fitted with a cap of rollable— 
channel iron—section, the sides of the cap being made a little 
longer in depth than the sides of the head of the rail. Across the 
projecting edges of the cap at intervals along its length are cut 
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little nicks or notches, and when the cap is laid on the rail the 
projecting lower edges of the sides of the cap are hammered 
at intervals along its length under the sides of the head of the 
rail, so as to give the cap a stronger attachment to the rail. This 
nicking enables the cap to be bent in only over short lengths or 
intervals along the length of the cap, and these lengths may be 
alternate on each side of the cap, or directly opposite to each 
other. There are two figures. Fig. 1 shows in section the cap 
with one side straight—but not nicked in the plane of section— 
and the other side with its lower edge nicked and bent in under 
the head of the rail.—Febiruary 7th, 1906. 


MOTOR ROAD VEHICLES. 


418]. February 28th, 1905.—IMPROVEMENTS RELATING TO RUN- 
NING GEAR FOR Motor RoaD VEHICLES, The Nordyke and 
Marmon Company, Indianapolis, Indiana, U.S.A. 

This imvention consists in an improved construction and arrange- 
ment of parts of a motor vehicle. Thereare six figures. Fig. lisa 
side elevation of a motor vehicle. The rear and front axles 21 and 
22 are supported respectively by the usual ground wheels 23 and 
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24. Upon the rear axle 21 are the springs 26. The rear axle has 
a casing 20 by which it is enclosed, the central portion of which 
is enlarged sufficiently to receive the main driving gear, and which 
has also a tubular extension 19, which ensheathes the main driving 
shaft for a considerable portion of its length. The whole structure 
is rendered very rigid by means of the brace rods 16, the former 
of which are wholly connected to the main casing 20, while the 
latter extend further forward and’ are connected to the tubular 
portion 19 by acollar 15. A rectangular body frame 31 is mounted 
——— and upon the springs 26 at one end, and at the other 
end the frame is supported by a single pivot, which rests in a 
bearing carried by a second frame, which is of a triangular form 
and extends back ina downwardly-inclined direction toward the 
axle 21. This frame is composed of side bars 41—which incline 





toward each other as they approach the back axle, near which the 
are strongly connected by bars—having suitable cross-bars whic’ 
are attached to the ends of the bars 41 by means of links 47 and 
stay-rods. The construction embodying the links 47 its the 
slight relative movement in use between the two principal frames 
incident to the yielding of the springs, without throwing undue 
strain upon any of the parts. The frame is supported at two 
points—near that end which supports the frame 31 by means of 
the single: pivot —upon the springs 28. Atits other end this frame 
is supported scalealie upon the sleeve or casing 19, this point of 
support being a pivotal one, whereby a rocking movement of the 
whole frame about the main driving shaft is permitted, and as the 
sleeve or casing is in effect a part of the casing 20, which surrounds 
and is carried by the axle 21, the frame is in effect pivotally 
supported at this end from the axle 21.—Febrvary 7th, 1906. 


GYROSCOPES. 


6359. March 25th, 1905.—IMPROVEMENTS IN OR RELATING TO 
Gyroscores, Dr. Hermann Anschiitz-Kaempfe, 13-14, Markt 
Plat:, Kiel, Germany.—Date under International Convention, 
March 26th, 1904 

This invention relates to a gyroscope, constructed particularly 
for use on ships, as a substitute for, or as a means for corroborating 
or correcting, the magnetic compass. There are two figures. 

Fig. 1 is a part sectional frontelevation. The gyroscope comprises 

two spinning bodies 1, which rotate about the same axis aa, and 

which are set in rotation by an electric motor 2. One of the 
spinning bodies is shown in cross-section and the other is repre- 
sented in front elevation. The spinning bodies are fastened on 
axles 3, which rotate extremely easily in the frame 4 on ball 
bearings 5, The pivots 6 are fastened in the two side cheeks of the 
frame 4, and are guided with the aid of ball bearings 7 in the 
bearer brackets 8, secured to the frame 9. The frame 4 with the 
motor and spinning bodies is revoluble about the axis b), and is 
connected with the frame 9, which is so suspended that it can 

rotate about an axis ce at right angles to the axis of the pivots 6. 

The special suspension of the frame 9 about its axis of rotation 

forms an important feature of the invention. The frame is 

suspended on a float 10, which in the form shown is a ring, which 
floats on a suitable liquid in a vessel 11. The frame 9, and with it 
the whole gyroscope with the other parts fastened on it, is 
supported on this float by means of the disc 12. The dise 12 is 
secured to a nave 13, which rests on a pivot running on ball bear- 
ings 14. The vessel 11 carries the whole apparatus, and is to be 
set up on the support whose angular deviations from a given line 
of direction are to be observed, ¢.¢., on the ship. According to the 
constructional form here represented, the vessel 1] for the float is 
attached to the frame 18 by a ring 16, which is revoluble about 
pivots 17, the vessel 11 being pivotally connected to the 
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ring 16 in the usual manner. The connection between 9 and 
15 is elastic, and by this arrangement the continuous slight 
shaking of the ship, which is due, for example, to the machinery 
on board, is not transmitted to the gyroscope. Connection is made 
with the pivot 15 by means of a spiral spring 21, or a flexible shaft. 
An annular edge 22 which surrounds the pivot 20 with a certain 
amount of play is fastened at the end of the hole in the vessel 11. 
The pivot can consequently set itself obliquely to the axis«c. The 
frame 18 is set up at a suitable place, so that the apparatus 
enclosed by a casing 25 is suspended from the horizontal ring 16, 
and then the electric motor is connected in the electric circuit. 
The current is supplied to the motor 2 through a terminal 26 on 
the vessel 11, from which terminal an insulated conductor 27 leads 
to the brush 28, An insulated leaf-spring 32 carries a contact- 
screw 33. If now the motor is started its armature begins to 
rotate, and the rotation is communicated through the elastic 
coupling 24 to the spinning bodies 1. The axial direction can be 
regarded as a fixed fine of direction, by which, for example, a shi 
can be steered accurately, as when a compass is employed. If, 
however, the apparatus is in neutral equilibrium—.e., if the centre 
of gravity coincides with Cardan’s point, or, in other words, the 
point of intersection of the three axes aa, bb, cc—the axis retains 
its direction in space. The device behaves like Foucault’s pendu- 
lum, and, consequently, does not participate in the rotation of the 
eafth about its axis, but exhibits a motion relatively to the earth. 
This property, however, would render the instrument almost 
unserviceable for nautical purposes, as the apparent rotation of the 
instrument with regard to the earth, occurring in consequence of 
the earth’s rotation, would have to be taken into account, 
cr compensated for by clockwork or the like—an expedient 
which, in case the ship did not follow a constant course, but 
described curves of any kind, might be entirely impossible 
to carry into execution. The important point, therefore, is to 
arrange the instrument so that it participates in the slow 
rotation of the earth, but indicates the comparatively sudden 
changes in the course of the ship, or other movable support on 
which it is set up, by not participating in the rotary motion of the 
same. The arrangement is such that a certain amount of stability 
with regard to the horizontal axis bb, perpendicular to the axis of 
spinning a a, is given to the system of spinning bodies. This can 
be effected by placing the centre of gravity of the whole system 
somewhat lower than Cardan’s point—/.¢., the point of intersection 
of the three axes. The result obtained by this arrangement is that 
the spinning bodies, when in the condition of rotation, experience 
an inclination of their axis a a about the horizontal axis / b when 
a couple is applied to them, which inclination leads to a precession 
of the instrument. is precession, which is a constant and 
accurately gleterminable quantity, has for its object to allow the 
apparatus to participate in the motion of the earth, whereas, on the 
other hand, it does not share the ship’s motion, which is executed 
ina short time. Thereby an instrumental error arises which can 
be either neglected on account of its insignificance or be taken 
into account as a constant quantity. The distance between the 
centre of gravity and the point of support determines the magni- 
tude of thiserror. In practice the centre of gravity must lie so 
near the point of support that the instrument, when brought out 
of its position of equilibrium, can set itself again into the position 
of equilibrium, when not in a condition of rotation, like a highly 
sensitive balance.—February 7th, 1906, 





SELECTED AMERICAN PATENTS. 


From the United States Patent-offce Official Gazette, 


813,986. BoieR Construction, J. M, McClellon, Everett, Mus 
—Filed April 7th, 1905. ; . 
This invention consists in building up the sides of a fire-boy in the 


way shown in the engraving, two sections of channel iron, copper, 
or steel being used, one section being much shallower than the 
other. There are twelve claims. 
814,132. CrutcH MecHanismM, H. S, 
England.— Filed December 16th, 1903. 
This is Professor Hele-Shaw’s United States patent for his well- 


Hele-Sha, Liverpool, 
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known clutch. Corrugated discs are forced into contact, providing 
a large amount of surface in a very mall space. There are eight 
claims. 
814,187. Gas TuRBINE Engine, W. HE. Clark, New York, N.Y 
Filed April 20th, 1905, 
Beside the rotating turbine dise is mounted another provided 
wit pockets, which pockets receive the explosive mixture periodi- 


cally, as they pass suitable ports, and the contents of the pockets 
are then exp olled, and act upon the turbine blades. There are four 
claims, 
814,378. Prosectite, E. Johnson, New York, N.Y., assignor to 1. 
G. Johnson and Co., New York, N.Y.—Filed June 7th, 1905. 
This invention is best described by the first of the two claims. 
A projectile having its point or effective portion formed of steel of 


a maximum carbon content and a maximum hardness, and its base 
portion formed of a softer grade of steel or metal having a less 
earbon content than the first-mentioned portion, the carbon 
gradually decreasing in quantity from the effective portion to the 
base portion. It will be seen that a patent of this kind may have 
far-reaching effects. 

814,421. VALVE MECHANISM FOR INTERNAL COMBUSTION ENGINES, 
H. Austin, Birmingham, England, assignor to the Wolseley Tool 
and Motor Cav Company, Limited, Birmingham, England.— 
Filed August 27th, 1904. . 

The last of five claims runs as follows:—Means for regulating 
the area of opening of an air valve of an internal ecmbusticn 























engine, which comprise a lever through the medium of which be 
valve is operated, means for actuating said lever, an inwardly a 
outwardly adjustable fulcrum for such lever, a spring device tend- 
ing to move the fulcrum in one direction, and an adjustable stop 
by means of which the fulcrum may be moved in the opposite 
direction, substantially as set forth, 
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THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. IL.*—CONTRACTING DEPARTMENT. 

TE duties of the purchasing agent represent a most 
important factor in the economical administration of the 
factory, and any indiscretion which marks the work of 
contracting for supplies leaves an indelible mark on the 
cost of the finished product, and places a burden on the 
manufacturing department from which it cannot afterwards 
be relieved. Much, of course, depends on the designer, 
hut granted that due attention has been given to the ques- 
tion of cost combined with the desire for efficiency, it may 
reasonably be said that economy of production com- 
mences with the purchase of material. In the organisa- 
tion and equipment of the purchasing department it is 
very essential that due regard be paid to the preservation 
and indexing of trade catalogues for ready reference. To 
this end it is advisable to provide shelves for the retention 
of bound eatalogues, each of which bears an adhesive 
numbered label on the back of the cover for the purpose 
of identification and registration in the “ Suppliers’ 
Register ’”’—an A-Z index book, illustrated in Fig. 12. 
The catalogues are placed in numerical order on the 


shelves, are numbered in order of receipt, and should bear | 


the date on which they are received. 


Fic, 12. 


“ Suppliers Register.” 


~ nt Catalogue. Name of Firm. 
] A. 26 Abbott and Sons, Ltd., London A 
| A. 43 Ackworth and Lloyd, Sheftield B 
- Cabinet Addison, Smith and Co., Bedford Cc 
2 A. 72 Albert Motor Co., Ltd., Warwick D 
2 A. 84 Alnwick Engine Works, Ltd , York - 
Cabinet Ardwick and Gee, Manchester F 


Catalogues superseded by subsequent issues should be 


destroyed, being replaced by the new catalogue bearing | the point of ligitation, with its resultant disorganisation 


the same number as that which is cancelled. Circulars, 
booklets, and printed matter of a similar nature should 
be filed alphabetically in suitable stationary files or 
cabinets. In this case the entry in the “ Suppliers’ 
Register’ will be as shown in Fig. 12—Addison, Smith 
and Co., Ardwick and Gee. 

This method of preserving and recording catalogues, 
pamphlets, &c., affords a ready reference to the produc- 
tions of any given firm, and has its counterpart in the 
* Buyers’ Register,” illustrated by Fig. 13. This form is 
an adaptation of the “Card Index” system, which, on 
account of its illimitable scope and perfect accessibility, 
is eminently suited to this class of record, to which 
additional references are constantly being made. 





Fic. 13.— Buyers’ Register. Size, Sin, by 3in., printed both sides. 
Pe LE Was 55<an vn sadaes (cavtecsjconasv ecepaks pideote 
Name of firm. 
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In arranging for the storage of suppliers’ catalogues 
and their ready location when required for reference, it is 
well to bear in mind that the use of one central library is far 
more desirable than the practice of allowing valuable data 
of this nature to lie about the drawers, shelves, and desks 
of various departments. “A place for everything and 
everything in its place” in this department is an object 
worthy of attainment, and its recognition will find justifi- 
cation in the consequent economy of both time and 
labour. 

Having provided the library, it will be necessary to 
appoint a librarian, who should be held responsible for 
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the custody, distribution, and safe return of the cata- 
logues, The duty is one that usually devolves 
Junior clerk, but must not, on that account, be under- 
rated. For unless this work is carried out with order 
and system, disorder and chaos must inevitably result. 


* No. I. appeared March 30th. 


| reviewed. 
Fic. 15.—Stores Requisition Book. Fcap. ( Left page.) 
| | 
Date. | Description. Quantity, Weight. Size. For what | When | 
. = purpose. | required, | 
{ Right page.) 
. : Ordere -urchasi y iv 
Sanctioned. | Ordered | Purchasing |When received) Remarks, 
from. order No, | Advise dept. 


Tothis end, the requisition of catalogues for reference must 
be made in writing on the form illustrated by Fig. 14. 

The particulars of catalogues issued are entered on the 
reverse side of the form of requisition, and the signature 
of the person receiving same is obtained by the librarian. 
The form is then retained as a receipt to be returned 
when the catalogues are given up after perusal. 

By numbering and filing the requisition forms, and 
substituting a correspondingly numbered card in each 
vacant space from which the catalogues or circulars have 
been taken, it is possible to refer, without delay, to the 
department from which the requisition emanated. 

This is desirable in view of any future requisition that 
may be received during the time such catalogues remain 
out of the hands of the librarian. Needless tosay, a very 
necessary rule to be observed in this connexion is that 
catalogues withdrawn from the library are to be returned 
without undue delay, as any unnecessary detention of 
such often leads to loss. The librarian must, therefore, 
cause inquiry to be made after catalogues that are 
| absent from the shelves during any prolonged period, and 
the receipt he holds will enable him to trace the depart- 
| ment by which such have been withdrawn, as has already 
| been pointed out. 

Having compiled the records shown in Figs. 12 and 13, 
| we are in a position to ascertain quickly the various 
sources of supply, and to consider the important duty of 
| purchasing stores for the factory; but before dealing with 
the economic aspect of this important and responsible 
function, attention may be directed to the necessity of 
understanding the extent to which a firm is legally bound, 
| and is entitled to hold contractors bound, by the acts of 
its purchasing agent. Since, however, the law of contracts 
isnot a subject which may be fittingly considered in arti- 
| cles of this nature, all-important though the subject is 
to the commercial engineer, reference should be made 
to the existing books on the subject, among which 

Stevens’ “ Mercantile Law” may be recommended. A 
knowledge of the principles of contract law is un- 
doubtedly of such importance in the training for the 
| commercial department that too much emphasis cannot 
| be laid upon the necessity for an intimate acquaintance 
with the fundamental principles which govern the respon- 
| sibilities of vendor and purchaser. It is positively deplor- 
| able to note the frequent ignorance of, and disregard 
paid to, the controlling principles of contracting, even to 





and inefficiency. On the other hand, a rigorous obser- 

vance of the responsibilities arising out of the offer and 

acceptance of a contract is so closely akin to an economic 

control of the factory that laxity of this nature in the 
| purchasing department has a direct effect on the subse- 
| quent costs of the manufacturing department. 
Turning to the routine necessary in the work of con- 
tracting for supplies, mention may be made of the com- 
mendable practice of inviting tenders from the various 
firms referred to in the buyers’ register card index. Com- 
petitive prices are thereby obtained, together with 
samples, when deemed necessary, of the class of stores 
required and to be quoted for, the comparison of which 
|is of considerable utility, assistance, and value to the 
| purchasing agent. In this connection it must be remem- 
| bered that with the purchase of stores we are introduced 

to the vitally important question of manufacturing costs. 

Any want of vigilance, indiscriminate or hazardous | 
contracting, leaves an indelible mark in the subsequent 
records of costs of production, and imposes a burden upon 
the works in the initial stages of production which no 
degree of efficiency during the progress of the work 
through the shops canliquidate or relieve. Hence it may 
be said that dividends are earned and economies effected 
even while yet the creation of the designer is in a state 
of transition from the atmosphere of its conception to the 
first stage of production. 

The prevailing routine of ordering depleted stores for 
the factory commences with the passage of the “stores | 
requisition”? from the storekeeper to the purchasing 
department. This is illustrated by Fig. 15, and as the 


to be ratified in written form on the recognised official 
order forms. This rule is a sine quad non in a well- 
conducted business, and the non-observance of it results 
in obstruction and delay in meeting any inquiries that 
may afterwards be made in respect to overdue deliveries, 
repeat orders, &e. 

Local conditions and actual requirements must be 
consulted when designing the actual form of order to be 
employed. This may be either bound in book form with 
counterfoil or carbon duplicates, or may ccnsist of loose 
sheets printed in copyable ink when used in conjunction 
with the copying press, or in ordinary printer's ink when 
carbon copies are desired and the orders required in type. 

Fig. 16 suggests a form that may be adopted for the 
purpose of ordering supplies from outside scurces after 
the receipt of tenders. It will greatly facilitate the 
subsequent work involved in tracing and checking, if the 
purchasing agent will insist upon the cfficial order 
number being mentioned on all advices of despatch and 
invoices. This number appears on the tcp 1ight-hand 
corner, and is the mark of identification with the Stores 
Requisition. In the case of bound books, the forms are 
numbered consecutively by the printer, but if loose sheets 
| are employed with a view to obtaining either copies on 
| the typewriter or in press-copy-books, the number is 
| usually filled in by the copyist. In the latter case the 
| copy-book folio is used, and great care should be exercised 
| in order that the form shall not be smeared and rendered 
| illegible in the process. An appreciable advantage in the 
| use of loose sheets in this connection lies in the fact that 
| they can be passed on to any of the departments for the 
| purpose of checking, countersigning, illustrating by rough 
| sketches, &c., without the dislocation of the work in the 
contract department that would result, in such a 
necessity, with the use of bound books. 

It will be noted that the conditions governing the 
contract are printed on the back of the order form. 
These conditions should be as concise as possible, and in 
strict conformity with the Act. This very necessary 
rule is one that is frequently transgressed by draughtsmen 
of commercial forms, and the fault is one’ that tends to 
vitiate the value and utility of what is intended to bea 
safeguard against irregularities. 

An acknowledgment of receipt should be obtained from 
the addressee, and also a more or less definite statement 
as to when delivery can be made. Non-cbservance of 
this rule sometimes results in vexatious and expensive 
delays, and nothing can be more unsatisfactory than a 
| request for a copy of the order, in reply to pressure for 
delivery, with a statement that the original has miscarried 
or been mislaid. 





| 


Fic. 16.—Purchasing Order Form. 





2 2 eer 
(To be quoted on Advice Note } 
and Invoice). nl 
i 





eee derceteereteccestece teeeces Co., Ltd. London. 


Please execute the undermentioned requisition, as per ccnditions 
on the back of this order, and acknowledge receipt without delay. 

















duty of maintaining stocks within a fixed minimum and 


| maximum range is one that devolves upon the storekeeper, | 


the preliminary routine to be observed is relegated to the | 
section in which the duties of the storekeeper are | 





| 





= . inn \ id 

This is a foolseap book, the capacity lof which will vary 
according to circumstances, and is quitt self-explanatory. 
Each requisition should have the sanction of the works | 
manager, as the head of the manufacturing department, | 
who will O.K. and initial each item before the book goes | 
forward to the purchasing department. Here the pur- | 
chasing order number is entered opposite each item, to | 
be quoted by any official inquiring subsequently for | 
information as to delivery. The department for which | 


| the stores are requisitioned, in cases where the material 


is specially or urgently required, will be informed of 


upon a) delivery by the storekeeper. 


, : re 
Passing from the receipt of requisitions and tenders 


| therefor, our next duty is the despatch of the official | — 


orders. It must be distinctly understood, and observed | 


| under all circumstances, that the placing of contracts is | 





Quantity. Description. Price. 
To be delivered to........ Gil dbahnaseapack <cnatonwe heeds 
eens. dicaptnns inet 0 ah elegant Carriage 
WILE, sevice occu UNS EE ok oe news cantseiantes 
MINN 5 cd crac sccsucdssheccusabins) 
For and on behalf of Co., Ltd. 


(Signed)............ 
CONDITIONS OF ORDER. 


QUANTITY. Must not exceed that specified. 


QUALITY. No unsuitable stores will be accepted, but rejec- 
tions will be notified within 14 days after receipt. 
PRICE. Must not exceed that specified. 


PACKAGES. No liability must be attached to us for delayed 
return or damage in transit, but we undertake to 
exercise due care and promptitude. 

Must be sent in promptly and must bear our 
Order No. Delayed payment may result through 
non-observance. 

Against monthly Statement of Account. Our 
pay day is Third Wednesday in the month, and 
remittances are made for all accounts passed in 
respect to deliveries for the preceding month. 


ADVICE NOTES 
AND INVOICES, 


PAYMENT. 


Purchasing Orders Register.—This is in book form, 
ruled and printed as Fig. 17, and carries an A-Z index. 


| Following the despatch of the purchasing orders just 
| deseribed, this record is written up bearing the name of 


the supplicr at the head of the page. It is thus seen at 
« glance what orders have been placed with the firm 
under notice, and deliveries against the same are subse- 
quently noted. 

Fic, 17. Purchasing Orders Register. 


Size, lien. by 12in. 


Name of firm 





Our | For | 
Date. Order) Description. | what | Date.) Despatched.| Price. 
No. 


purpose. 








Following up orders—Having regard to the request 
for an acknowledgment of receipt of a purchasing order, 
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defaulters are to be communicated with two days after 
the posting of an unacknowledged order. This may be 
done by post-card, and the work involved is reduced to a 
minimum by the use of cards printed in copying ink, 
whereby the filling-in of the order number is all that is 
necessary in addition to addressing. 

As an aid to the recording of acknowledgments of 
receipt and of advices of despatch with invoice for the 
goods, it is usual to employ a rubber stamp, as shown by 
Fig. 18. This record is carried on the copy of order, and 
a rubber date stamp completes the equipment. 


Fis. 1S. -Rabievr Stamp oa Copy of Purchasing Order. 





Acknowledged, 


pn CRN ee eee eeeeees tees ae 


Tavviced 








‘\ 0 

Delivery tim:—To s22are due observance of the 
specified delivery time, post-cards printed in copying 
ink are employed in conjunction with the chart illus- 
trated, and arranged as in Fig.19. This is prepared on a 
large sheet of paper mounted on pasteboard, the record 
being prepared on the day following the posting of the 
purchasing orders. The order numbers are filled in under 
their respective due dates, three months being an ample 
capacity, and reference is made daily from the chart to 
the record of advices referred to above. The necessity 
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Fic. 19.—Outstunding Orders Chart. 
March, 1906. 
| 
| 
April, 1906. 


7 {9 {10.11/12 13/14 16 17 18|19) 20 21 





| 
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May, 1906. 


10/11/12, 14 15 


16,17 18 19 21 
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8 9 


} 
| 
| 
| 
| 





for prompt delivery in this connection is sufficient justi- 
fication for the work involved in keeping thus closely in 
touch with outstanding orders. 








EXTENSION OF THE PORT OF ANTWERP. 


Tue discussion of the Port of London recently in the 
House of Commons, and the visit last year of the London 
Shipping Federation and the Board of the Thames Con- 
servancy to the Port of Antwerp, point to the interest 
which attaches to the schemes promoted by the Belgian 
Government for the extension of port accommoda- 
tion on the Scheldt. We propose, therefore, to give 
an account of this scheme, confining our remarks 
almost wholly to the plan whereby the dock, quay, and 
other conveniences of the port at Antwerp will make it 
one of the most commodious in the world; the com- 
mercial aspect, the efficient cause of the enterprise, being 
left almost untouched. 

Recently Sir Cecil Hertslet, our Consul-General at 
Antwerp, has paid much attention to the projects for the 
extension of Antwerp’s accommodation for shipping, and 
by means of the accompanying map, taken from one of 
his reports, it will be possible to follow the description of 
the works founded on his account. The Belgian Chamber 
has sanctioned the great extension scheme in prin- 
ciple already, and it is believed that the maritime, as 
distinguished from the defensive works, will be in hand 
arg though ten years may be necessary to complete 
them. 

The accommodation at Antwerp at present consists of 
three basins at the southern end of the harbour for small 
vessels, or for lighters and barges conveying goods to and 
from the interior. There is a tidal lock connecting the 
middle basin—des Bateliers—with the Scheldt, and it is 
40ft.in width. The northern basin is used for cval, and the 
southern for bricks and similar material. These docks 
are 10ft. 2in. above the water level, On the north side 
of the harbour there are eight large and several smaller 
docks, all tidal basins, with a water level about a foot 
lower than the high-water level of the river. The 
Bassins Bonaparte and Guillaume, constructed early 
last century, communicate by locks with the river, and 
with one another. The Kattendyk Dock, of the year 
1860, enlarged in 1881, is also connected with the river 
by a tidal lock, where ships await the opening of the 
dock. To thenorth is the Lefebre Dock, adjoining which 
is the great grain warehouse, covering 2900 square yards. 
Beyond it is the Bassin America, used principally for ves- 
sls bringing petroleum. The petroleum trade is being 
removed from this district gradually to Hoboken, on the 


south, beyond the limits of the city, for the fire in 1904 
proved the necessity of stricter protection of the port. 
The Bassin de la Campine, also the Bassin de Bois and 
Bassin Asia, are to the east and inland from the 
Kattendyk, and most of the coal and lumber trade is 
situated in that quarter, the quays being supplied with 
machines and cranes suited for heavy and bulky articles. 
North of the Lefebre Dock are the Bassins Interecalaires, 
now in course of construction, which should be ready in 
May, 1907. They are two rectangular basins connected 
with the Lefebre, which leads to the river by another 
channel. 

The dock and basin accommodation of Antwerp, existing 
and preparing, is said to consist of 1,129,776 square yards, 
of which the Bassins Intercalaires, an L-shaped dock at the 
southern end of the proposed new docks, now under con- 
struction, take no less than 333,301 square yards and will 
be, when opened, by far the largest docks in Antwerp. 
The approximate depth of water in these docks ranges 
from 15ft. 6in. at the south docks to 27ft. 6in. and 
30ft. in the larger basins at the north. Besides, there 
are the quays on the right bank of the river, sub- 
tending the city for over 6000 yards. The space at the 
quays isallotted principally to companies whose steamers 
trade regularly with Antwerp, but other ships of a draught 
too great for the docks are moored there also at times. 

This question of the draught of vessels is of prime 
importance to Antwerp as a port at present. The largest 
vessels that ascend the Scheldt are those of the Red 
Star Line, which measure 557ft. in length, 60ft. in 
breadth, and draw from 28ft. to 294ft. of water on their 
arrival at Antwerp. Along the quays, except at the 


aid of the map, it will now be necessary to describe these 


projected works, which will put Antwerp in a position to 
meet the growing demands of coming years. 

It will be seen that the Bassins Intercalaires, which 
are connected with the new canal and docks proposed on 
the right bank, involve the destruction of a portion of the 
present fortifications. The new extension scheme, which 
will be on an immense scale, has two aspects :—(1) The 
military ; (2) the accommodation of shipping. There is 
yet strong opposition to the military part of the project, 
but it will be sufficient to say that it entails the demo 
lition of the present moated enceinte of the city, except 
on the river front. A new enceinte is proposed at « 
greater distance from the river; it will be at least twenty- 
five miles in length, and designed to resist a sudden 
attack on the city. The present forts will be made efti- 
cient, while thirteen new ones and fourteen redoubts wil! 
be built. 

The new scheme of port extension is very ambitious, 
and is designed so that the area of the port of Antwerp shall 
be quadrupled, and be larger than any other. The may 
will show how a new channel (La Grande Coupure) for 
the river Scheldt will be cut to avoid several curves and 
give more direct access to the sea. Parallel with this 
also there will be a new canal dock, from which will 
radiate nine immense subsidiary docks, to be made as 
the demand may require. These works will be almost 
wholly outside the present defensive works. To the 
interior it is proposed to add to the scheme the enclosure 
of the low-lving lands between the docks and the new 
canal enceinte, and to raise these lands to a higher level, 
so as to develop the city in this direction along a broad 
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Quai du Rhin, the depth at low tide does not exceed | 
26ft., and to enter the docks is possible only for a com- 
paratively short time during a tide. For the last thirty | 
years the Belgian Government have been providing 
Antwerp with better accommodation, and the Scheldt 
port has made great progress in all the accessories of a 
port. The construction of the Lefebre and America 
Docks was, perhaps, the chief improvement in the period 
from 1877 to 1885, but it is found that the present instal- 
lations are quite insufficient to cope with the ever- 
increasing traffic. Up to 1903 these installations 
consisted of 2 miles 308 yards of quay wall along the 
right bank of the Scheldt, and of 160} acres of locked 
docks, all surrounded by 6 miles 1360 yards of quays. 
In that year the Belgian Government opened to naviga- 
tion 2187 yards of new quays at the south of the port, 
so that we have about 3 miles 734 yards of this quay 
accommodation bordering the right bank of the river. 
Already this great extension is found quite insufficient, 
and the demand for quay berths is very great, many 
applications being refused. Hence the construction of 
the Bassins Intercalaires, to which reference has been 
made; but it is thought to be clear that when these 
installations will be ready for use the supply will not 
meet the demand for accommodation which is already 
on the horizon. 

This state of things has caused the Belgian Govern- 
ment, in conjunction with the city of Antwerp, to embark 
upon the project to which reference has already been 
made. It is proposed to improve the navigation by 
deepening the bed of the Scheldt, and to facilitate the 
entry of ships from the sea, by an extension on a 
large scale of the port of Antwerp. The works, by the 
action of the stream alone, are calculated to ensure a chan- 








nel of 26ft. minimum depth at ordinary low tide. By the 
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PROPOSED ENLARGEMENT OF THE PORT OF ANTWERP 


avenue, which will be available for local railways, electric 
trams, and ordinary traffic. This new part of the project 
will extend for six miles below Antwerp along the 
Grande Coupure, the new channel, and will provide 
access to the port by two ways, viz., the new river bed 
and the canal dock. The canal dock is seen to be in 
communication with the Bassins Intercalaires, and, in 
turn, will be entered by three locks at a point known as 
Kruisschaus. In length this canal dock will be about 
five miles, in width 275 yards, and it will be 40ft. deep. 
The nine subsidiary docks will be three-quarters of a 
mile long each, have a breadth of 220 yards, and be 40ft. 
deep. This will enable ships to go to the docks direct, 
instead of to the quays only, nor will vessels have to sta) 
in the Antwerp roadsteads, but enter the locks, and _pro- 
ceed to an allotted berth in one of the docks. Dry docks 
will be provided for also, and space for shipbuilding will 
be reserved. 

Two other features of this scheme require notice. It 
will be observed that the new river bed will involve the 
destruction of the America Dock and a small portion of 
the Lefebre Dock. The present arm of the Scheldt will 
be transforme1 into a vast dock, with an entrance like 
that of the new canal dock, looking down stream. The 
details of construction in this case, and also of ways of 
communication, have not been prepared yet. Measures 
will be taken in both branches of the scheme to drain 
the surface water. The disused arm will form a dock of 
about 1457 acres. 

Some details of the chief portion of the scheme are as 
follows, but they are to be referred to a commission of 
military men and engineers:—The locks to the great 
canal dock will be from 96ft. to 111ft. broad, and the 
basin at least 328 yards long, subdivided by gates. The 
dock sills will be laid at 26ft. below ordinary water level 
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at 
secu red, 


enter. 


canal dock four miles. Near these there will be an open 


space 


on the other. Between the river and the dock there will 


be al open space of 272 acres. The canal dock will be 
9731 yards wide, 489 acres in extent, and will include 


three turning spaces 4374 yards across. The new docks 

nine—will have @ total area of 477 acres, 15 miles 
of quay walls, and 425 acres of sheds. As has been said 
already, the length of the quays on the river will become 


7 niles, instead of 8 miles 734 yards, and the docks quays 


will be increased from 9 miles to 26 miles. The super- 
ficies of the docks will be increased from 154 acres to 
1164 acres, without counting the 1457 acres of the dis- 
used arm of the Scheldt. Much attention has been given 
to the question of silting, and it is beNeved that the tidal 
water, after the construction of the new river channel, 
will maintain, and even increase, the force of the flood, 
to the advantage of the depth of the river and navi- 
gability. > ae : ‘ wae 

Such in outline is this grand project, which is to make 
Antwerp as a port one of the envies and wonders of the 
world. It is searcely necessary to say that it is little more 
than a project yet, and that it is calculated that realisa- 
tion will take many years. On the other hand, the plans 
and descriptions make it clear that an immense under- 
taking is in hand, and probably some problems, lightly 
sketched at this stage, such as the effect of the Grande 
Coupure on the river, will not be so simple as appears at 
first sight. To suggest other involutions of the scheme, 
it may be added that in extending the deck system as 
proposed northwards, including the proposed new quarter 
of the city, three villages and their churches will have to 
disappear. The Belgian Government will advance the 
funds and construct the works, and afterwards will 
transfer the port to the charge of the city of Antwerp. 
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Excluding the military works, the poit scheme will cost 
£7,500,000, but it is added, somewhat humorously, that 
this will not include the dry docks, nor the nine great 
subsidiary docks, which will be built at the cost of the 
city. In any case, the scheme is regarded as national, 
and funds for construction will be found by the State. 
The whole project is of such a character and dimensions, 
and so involved in commercial interests and prospects, 
that it cannot fail to receive the widest attention. 


STEAM CONSUMPTION OF WINDING ENGINES. 
(Buy our South African Correspondent), 

It has been customary on the Rand for the mechanical 
engineer to accept, without contradiction, the statement 
that the steam-driven hoisting plant has but a very low 
efficiency, this latter being measured by the number of 
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pounds of steam used per shaft horse-power hour. Asa 
general rule the boilers which supply the winding engine 
are also used for other power purposes, so that an 
efficiency test is not very readily carried out. 

1n 1898 Mr. Schweder, however, was able to conduct a 
trial of the isolated hoisting plant at the Ferriera mine. 
The object of this trial was to determine whether or not 
the winding engine was subject to greater condensation 
losses than the ordinary continuous running engine, and 
also to discover what economy was effected by the use of 
trip valves. The hoist in question was driven by a pair 
of 18in, cylinders, stroke 36in., and the steam pressure 
was 85 Ib, per square inch. The power of the engine was | 


low tide; a permanent depth of 39ft. will thus be 
making it easy for ships of 36ft. draught to 
The quay walls on the “near cut” on the 
Scheldt will be 54 miles long, and those on the parallel 


from 162 yards to 218 yards wide, furnished with 
sheds of 163 acres on one side, and an area of 122 acres 





measured by the ordinary indicator, diagrams being taken | were engaged init. The results were presented at the’ 
during each hoist at various positions of the skip in the | March meeting of the South African Association of 
shaft. The shaft horse-power was estimated by means | Engineers, on which occasion separate contributions were’ 


of the formula:— 
Weight of ore hauled per hour vertical lift. 


33,000 x 60 


read by Messrs. Behr, Robeson, Laschiner, and Atkinson). 


from whose papers the following particulars are taken :— 


At the shaft where the trials were conducted ore 


Two trials were run, each of 1} hours’ duration, the first | hoisting is carried on from one level only, but men and 


trial being made with valves working in the ordinary 
way, we., throttled and wire-drawn steam and no trip 
gear in use, while during the other trial the trip valves | 

| a bin built against the head frame, whence it is loaded 
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Fig. 1—-WINDING ENGINE CARDS 


were continuously in operation. Gauging the steam 
consumption by the measurement of the water evapor- 
ated in the boilers, the following results were obtained :— 
First trial, steam per indicated horse-power per hour, 
52 lb. Second trial, 42:2 lb. The mechanical effici- 
ency, @.e., shaft horse-power x 100 + indicated horse- 
power, was found to be the same for both cases, viz., 
67°8 per cent., so that the consumption of steam per 
shaft horse-power per hour was 76°4 |b. in the first trial, 
and 62°3 lb. when working expansively. 

Since this date a few other trials, conducted locally, 


gave very similar results, while no higher efficiencies 


appear to have been proved on other mining fields. It 
had thus become customary for the advocate of electrical 
hoisting to point to the great economies that were 
attainable by the adoption of tne electric system of 
winding, accurate and favourable figures having been 
obtained for the efficiencies of several of the large electric 
hoists in use on the Continent. 

At a meeting of the South African Asscciation of 
Engineers in July, 1905, Mr. A. Spier presented a 
paper dealing with the electric power supply in mines, 
with special reference to large winding plants. Professor 
Ayrton, who was present, joined in the discussion which 
ensued, asking especially for accurate information regard- 
ing the steam consumption of the winding engines then 
at work on the Rand. No records of recent trials could 
be brought forward, but promises were made that a 
thorough test of a representative high-class steam driven 
winder should be undertaken. Mr. H. C. Behr and Mr. 
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Fig. 3-DIAGRAM FROM ATKINSON-YABSLEY WATER METER 


A. M. Robeson, the consulting mechanical engineers of 
the Consolidated Gold Fields of South Africa and the 
Rand mines respectively, agreed to join forces and tackle 
the subject, and the comparatively new twin tandem 
compound condensing winder at No. 1 shaft, Village 
Deep, Limited, was selected for the experiments. The 
objective in view was the determination of the average 
rate of steam consumption of a modern winding engine 
under ordinary working conditions when hoisting ore 
from a vertical deep level shaft. The duration of the 
actual test was seven hours five minutes, and the 
magnitude of the task can be appreciated when it is 
stated that sixteen skilled engineers Ccnkden the principals 


materials are raised or lowered from different levels, not, 
however, very far apart. The shaft is vertical, and the 
ore, after being raised, is automatically dumped into 


into 20 cubic feet trucks and transported by a continuous 
rope haulage to a sorting station. The condenser-house 
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Fig. 4—WINDING ENGINE CARDS 


is situated between the engine and boiler-houses. The 
hoist is of the Whiting, sheave-driven type. The tail 


rope intended to be used was not at that time installed, 
and the winding Icad was therefore variable during the 
trips, so that the shaft horse-power, estimated only 
on the ore raised, is based on the average load during 
each trip. 

The air pump discharge, together with the discharge 
from the cylinder jackets, low-pressure receiver jackets, 
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2 TEST OF A WINDING PLANT—DIAGRAM OF OBSERVATIONS 


and low-pressure receiver drainage, is delivered to a 
tank which, for reference later, may be called tank A, 
situated to the north of the boiler-house. From this 
tank the hctwell is fed, after the oil has been removed 
from the water. The exhaust of the reversing and brake 
engines on the winder, together with the exhaust from 
the boiler feed pumps, pass through a pipe coil in the hot- 
well and thence also into the tank A. 

The exhaust from the steam cylinder of the circulating 
and air pump has two connections, one to the condenser 
direct and the other to the low-pressure receiver of the 
winder. The connection to the condenser, however, is so 
arranged, by means of a spring reducing valve, that when 
the pressure in the receiver is less than the desired 
amount, the exhaust all goes to the receiver, but when 
the receiver pressure is as high or higher than the desired 
amount, the exhaust goes direct to the condenser. In 
connection with winding plant, this practice is new. It 
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was introduced by Mr. Robeson, and has led to consider- 
able economy. 

The test arrangements and methods.—The test was 
started at 8.30 a.m., after the day shift had been sent 
underground and ore haulage began. The condenser had 
been previously tested with the engine running on the 
atmosphere, and no leakages were found. 

Measurements of water—The air pump discharge, 
together with the discharge of the cylinder and receiver 
jackets, Instead of going to tank A, were deflected so as 
to pass through an Atkinson-Yabsley weir meter, ard 
thence into a second tank, with a valve and pipe which 
delivered into the weighing tank on the platform scales, 
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Fig. 1—THREE-THROW ELECTRIC PUMPS 


Fig. 2—-MOTOR AND CENTRIFUGAL ‘PUMP 








After the tare of the weighing tank had been taken, it 
was filled, weighed, and water then allowed to run to 
waste. This operation was repeated as often as required. 
The pipe delivering into the weighing tank had its free 
end in plain sight, as also the pipe which discharged the 
water from the weighing tank, so that any leakage past 
the valves could be seen during the whole time of the 
test. There was no leakage. 

The drainage from the steam separator and from the 
winch supply pipe led ordinarily to tank A, but during 
the test was thrown to waste, and not measured. The 
winch is not required when hauling ore, and was, there- 
fore, not operated. The exhaust from the reversing and 
brake engines was also thrown to waste during the test, 
as it was found at the last moment that the pipe connec- 
tions did not permit of separating this water from the 
exhaust of the boiler feed pumps. 

The determination of the steam consumed by the 
reversing and brake engines was made the following day, 
when suitable arrangements had been made for con- 
densing the whole of it separately. There is no steam 
consumed by these engines when the main engine is 
standing, as the flow of steam is stopped by the valves 
controlling these engines. The steam consumption was, 
therefore, measured for a period extending over 1138 trips 
on hoisting ore, and the average steam consumption per 
trip determined. This, multiplied by the number of trips 
during the test, was taken as the total amount of steam 
chargeable to this part of the plant. 

Calorimeter.—A Peabody’s throttling calorimeter was 

used to determine the quality of the steam between the 
steam separator and the engine. The pressure gauge, 
carefully calibrated, was mounted on the steam pipe 
above the sample opening. The pressure in the calori- 
meter chamber was taken by a mercury column, and 
readings were made every quarter hour. 

Measurements of ore-—A track platform scales was 
insérted in the track leading from the ore bin at the head 
frame to the hook-on point of the mechanical haulage, 
and every truckful of ore was weighed by two 
observsrs and one assistant. Each observer noted the 
number and weight of each truck load in his book, 
and a ticket bearing the number of the truck was 
punched with the registered weight by a recording device 
on the machine, and the ticket put into a kind of ballot 
box. Afterwards the tickets and books were checked 
against each other. Immediately after the test, all the 
empty trucks on the haulage circuit—fifty-nine in 
number—were each weighed separately, and the average 
weight taken. This multiplied by the number of trucks 
passed over the weighing machine during the test was 
taken as the gross tare, and subtracted from the gross 
weight of the loaded trucks. 

Before the test the ore bin at the head frame had been 
cleaned out, and also the floor at the loading doors. This 
was again done after the test. The weighing machine 
was tested with standard weights after the test, and 
found to record accurately differences of 1]b. in weight. 

Engine indicators.—To determine the work done in 
the cylinders of = agg four continuous integrating 
indicators, made by W. G. Little, ri Kent, were used. 
They were attached to the cylinders by the usual pipes 
and three-way cocks. The index of each was turned to 
zero, and the mechanism allowed to run for five rock 
trips when connected to, say, the crank end of each of their 
respective cylinders. Then, in the interval between trips, the 
readings were taken, the three-way cocks turned to con- 
nect to the back end, the indexes turned back to zero, 
and five trips taken on that end, readings again taken, 


indexes set to zero, and the operations repeated. Thus | 


one-half of the total work done in the cylinders during 


the test was measured. 
been previously tested against the well-known “ Crosby ” 
indicator on continuous-running mill engines, and found 
to read too low—one 5°3 per cent. too low, and the other 
4°9 per cent. toolow. The work in the cylinders measured 
during the test was therefore corrected, assuming an 
average of 5°1 per cent. too low, and the result multiplied 
by two, to give the total indicated work during the test. 

Trips.—A careful record of the time of beginning each 
trip was kept, and the actual running time of each trip 
observed by a stop watch reading to tifths of a second. 

General observations.—A record was kept of pressures, 
temperatures, barometer, &c., taken periodically. ll 
instruments except thermometers were calibrated and 
tested with best procurable standards. Observers wgre 
men conversant with their work and experienced in 
observations of this kind. Series of indicator cards, 
with ordinary indicators, were taken on the day following 
the test, no valve adjustments or any conditions having 
been altered in the meantime. Figs. 1 and 4 accompany- 
ing this description are average cards selected from 
numerous specimens illustrating conditions at various 
portions of the trip time. The variation of cut-off, as 
adjusted by governor to suit the variation of load, can 
be plainly seen by a comparison of the diagrams. Fig. 2 
is a graphical diagram of observations. It will be noticed 
that several times during the test men and materials 
were handled and landed at different levels. All the 
work represented by these trips was not included in 
useful work done, but recorded by the indicators. 


SUMMARY OF DATA AND RESULTs. 


Principal data : 
Duration of test . 
Total ore hoisted... 
Depth hoisted from (vertical) .. 
Total indicated work in cylinders ... 
Total steam consumption... 
Average initial steam pressure (absolute) 
Average final steam pressure . 
Average moisture in steam supplied 


7h. 5min. 
1,542,213 lb. 
2290ft. 
4,145,821,180 ft.-Ib. 
45,579 Ib. 
132-30 Ib. sq. in. 
2-01 Ib. sq. in. 
0-565 per cent. 
Prine ipal results : 
Average shaft horse-power ... 
Average indicated horse-power 
Average steama consumption ... . 
Average steam consumption per ‘shaft 
horse-power hour ... 
Average steam consumption perindicated 
horse-power hour . 
Mechanical eficiency "of. hoisting ap: 
paratus gat hiacs, Shab Laie : 


251-812 h.p. 
295 -602 h.p. 
6434-682 lb. per hr. 
25-5535 Ib. 
21-768 Ib. 
85-186 per cent. 
SUBSIDIARY OBSERVATIONS AND Data. 
Pressurea— 
Atmosphere pressure (average) 24-52in, of 
mereury a ‘ “F 
Steam pressure (average) gauge.. : 
Vacuum (average) 20-43in. of mercury 
Receiver pressure (average) gauge .. 
Jacket steam pressure (average) gauge 


12- - sy. iQ. 
120-26 ” ” 

10.03 Se. 
19-30 f 

34-10 


Tempe paluyes 
External air (average) . 
Engine room (average) . re 
\ir-pump discharge at we cighing trae chine 
Circulating water inlet .. 
Cireulating water outlet 

Ore— 
Total gross weight over scales 
Total weight of trucks ... = 
Number of trucks (20 cubic feet) weighed 
Average weight of truck... 
Average weight of ore in truck . 
Number of skips hoisted... 
Average weight of ore in skip load 
Weight of skip, approximate 


iow: Fah, 


2,264,217 lb. 
722,004 Ib. 
785 

919-75 Ib. 
1964-60 lb. 
205 

7571-8 lb. 
6500 Ib. 


| 


Two of these indicators had Tri, i made during test— 


Number of trips on ore (includes one 
trip materials down in one skip, with 
ore coming up in other skip) 
Number of trips, men, up or down 
Number of short landings aaa 


Total number of trips sens 
Total number of revolutions of engine 
Number of revolutions per full trip 
Actual running time during test ... 
Condensed steam— 

Main engine 

jackets, and 

pumps, 
Reversing ‘and brake engines 


4h. 40 min. 25-7 sec, 


cylinders, 

condenser 

42,286 lb. 
3,293 ,, 


5969-788 Ib, hour. 
464-894 


= 6,434-682 


45,579 ,, 

SUBSIDIARY RESULTS. 

Actual running time during test 

to total time : ... 65-98 per cent. 
Averageengine1.H.P. during test 295-602 = 100 
Average frictional H.P. sia 

test ... 43-790 = 14-814 ,, 
Average shaft horse- power.. ... 251-812 = 85-186 __,, 
Average engine I.H.P. for 

average trip on ore ... . 
Average time for trip on ore ... 79sec. 
Average mean rope speed on ore 1740ft. min., 

STEAM CONSUMPTION, 

Main engine and jackets, and 

condenser pumps per shaft 

horse-power hour. 23-7073 Ib, 
teversing and brake engines 1-8462 ,, 

ENGINE Data, 

Whiting hoist, 12ft. diameter, sheaves direct connected, five grooves 
in eac sheave, sheaves 16ft. centres. 

Cylinders : —High- -pressure l7in. diameter, low-pressure 
‘diameter by 60in. stroke; high-pressure cylinders towards 
crank, and low-pressure cylinders behind. Main piston-rods, 
4}in. diameter, rod between high- pressure and low-pressure 
3,5;in. diameter. No tail rods at back of low-pressure pistons. 

Corliss valve gear, Seymour wrist plate motion, steam reversing 
and brake engines. 

Distribution of work in cylinders :— 
Left high-pressure cylinder... ... 0 ... 0. ss. ove see SL" 
tight high-pressure cylinder ia oe 
Left low-pressure cylinder ... 30-3 
Right low-pressure cylinder 29-5 


° Total 


per cent, 


448 1.H.P. 


or 29ft. sec. 


» per cent, 


28in. 


per cent, 
21.8 


100-0 
52-1 


Left-hand side... . 
17-9 


Right-hand side 
100-0 
39-9 
60-1 


100.0 


High-pressure cylinders 
Low-pressure cylinders... 


Kyuivalent total number of indicator cards taken, 09,008, or half 


of possible total. 
CONDENSER Dat/, 
Wheeler condenser, Admiralty type, with direct-acting steatm- 
driven air and cireulating angel underneath condenser. 
Cooling surface... .. 5 3000 sq. ft. 
Steam cylinder of pump 16in. dia. by 24in. stroke. 
Air pump ‘ a 18in. ” ” 
Circulating w: iter pump... 20in. ” 
Speed of puinps about 16 » sin: ‘ele strokes 
per minute. 
Suction of circulating pump ... 
Deliv ery P 
Static lift uf cire ulating pump ‘about 
air pump about... ..... 
Guxnzat Data. 
Steam pipe Sin. diameter, 40ft. long between separator and 
throttle. ; 
Exhaust pipe 14in. diameter, 48ft. between engine and condenser. 
Hoisting rope jin. diameter. No tail rope. 
Horizontal distance between front sheave of winder and centre 
of shaft about 126ft. 


12Zin. dia., 160ft. long. 
10in. dia., 130ft. long. 
oft. 
20ft. 


” ” 
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Height of head frame, ground to centre of sheaves, about 50ft. 
Horizontal distance from sheave of winder to rope anchorage 
orizontal dis 
ulley about 305ft. : : 
r Head frame sheaves, 12ft. diameter. 
Anchorage sheave, 12ft. diameter. 


Deflecting sheave, 8ft. diameter. 
Erection of plan 
Plant has been it 
It should be noticed that the water used during the 
test was measured, not only by weighing, but also by 
This useful apparatus is the 
and Yabsley, the latter being 


jlant completed about August, 1903. 
1 operation since about November, 1904. 


means of the weir meter. 
invention of Messrs. Atkinson 


minute, 3,158,216 ; average shaft horse-power, 95°7. The 


total water recorded by meter was 69,392 ]b., to which | 


has to be added the consumption of reversing and brake 
engine, 4610 1b., making a total of 74,002 lb. 
average steam consumption per hour is thus shown to 
be 3083°4 lb., or 32°2 lb. per shaft horse-power. 
Proceeding on the same lines, records were taken over 
a period of twenty-seven days, with the result 38°58 lb. 
per shaft horse-power. The average horse-power over 


this longer period was considerably less than during the | 
24 hours’ test, namely, 86°72 as against 95°70 horse | 

















Fig. 3—PUMPHERSTON SHALE MINE—ENGINE HOUSE 


the resident engineer of the Village Deep, Limited. The 
meter consists of a small galvanised iron box with suit- 
able bafile plates to ensure an undisturbed head at the 
weir end of the box. The water to be measured is passed 
through, and leaves the box by flowing over the weir, this 
latter being a sharp-edged opening in the vertical end 
plate of the box, so proportioned that equal differences of 
head represent equal differences of discharge; that is to 


power, and this fact, as well as some other slight varia- 
tions in the circumstances, explains the slight increase in 
average steam consumption. 

Fig. 3 reproduces a diagram registered by the water 
meter. From these it can be plainly seen what great 
assistance this apparatus is capable of rendering to an 
engineer who is watching the steam consumption of a 
plant that is not continuously running. 


say, the flow varies directly as does the head over the | 


base of the weir. A float operating a pen or pencil 
records the head on a card mounted on a cylinder and 
worked by clockwork, one revolution per twenty-four 
hours. The average height is measured by means of a 
planimeter, and this, multiplied by a constant, gives 
the total amount of water discharged. During the 


ELECTRIC POWER IN A SHALE MINE. ! 


A CONSIDERABLE amount of interest attaches to the recently 
completed electric installation at the shale mine and oil 
works of the Pumpherston Oil Company in Midlothian. 














Fig. 4-OIL COOL 


test the weight recorded by this meter was 42,100°5 lb., 
and that given by the weighing machine was 
42,286 lb., the difference being only 0°44 per cent. 
This meter has been proved to give most accurate results, 
and its utility has been further established by its employ- 
ment to record the steam consumption of the same 
winding engine at No. 1 shaft over more extended periods, 
during which time there were necessarily the usual long 
intervals of idleness. The results of a 24 hours’ test are 
as follows:—Ore hoisted, 1,721,858 lb.; men, drills, &c., 
264,100 lb.; number of skips, 287; distance hoisted, 


2290ft. ; total foot-pounds, 4,547,832,370 ; foot-pounds per 


ER AND PUMP 


Owing to the wide area covered by the works and mines, and 
to the expense entailed by the employment of steam for 
power purposes, the company decided to erect a central 
electric power station and to use. polyphase current for 
working the motors. The whole of- the electric equip- 
ment was entrusted to Bruce, Peebles and Co., Limited. 
Entirely new engine and boiler-houses weré erected in a 
central position.’ The latter contains two Stirling and two 
3abcock and Wilcox type boilers, constracted to generate 
steam at a pressure of 1601b. on the squareinch. Both types 
of boiler are fitted with automatic chain grate stokers, so that | 
low-grade fuel may be employed. In the engine-house—shown 
in Fig. 3 above—there are two main generators, consisting 





The | 


| 

| of two Willans and Robinson 1000 indicated horse-power, 
three-throw triple-expansion engines, each direct-coupled to 
| @ Bruce Peebles 750 kilovolt-ampére alternator. An exciter 
is in each case mounted on an extension of the alternator 
| shaft. The alternators have stationary armatures and 
| revolving fields, and are designed to give 750 kilovolt-ampéres 
‘at 300 revolutions per minute, the voltage being 480. The 
| winding of the field poles consists of copper. strip wound on 
edge and lightly insulated coil-from-coil by paper, press palm 
and mica being used to prevent contact with the iron cone. 
The pole pieces are bolted round the periphery of the magnet 
ring. Between the engine and the alternator is a heavy fly- 
wheel provided with barring gear, and the whole forms a neat 
and compact plant. The engine-room is spanned for the 
whole of its length by an overhead travelling crane. Opposite 
the alternators, and well out of the passage way, by being 














Fig. 5-BARREL HOOPING MACHINE 


placed in a recess built into the wall, is the switchboard, 
which is arranged so as to be readily accessible from the back. 
A back view is shown in Fig. 6. 

The electric power is used for a multiplicity of purposes, 
the chief of which is probably the pumping, no less than 
200 horse-power being employed for driving the pump motors. 
Four fixed pumps are kept continuously at work in the shale 
mines to keep the water under. In addition to these there 
is a sinking pump which can be moved about into any desired 
position by means of a trolley. It is, however, of consider- 
ably less power than the four first named. One of the latter 
is shown in Fig. 1. It is of the treble-ram type, with rams 
94in. in diameter and 12in. stroke. It works at 34? revolu- 
tions per minute, and is designed to lift 270 gallons of water 


| per minute against a head of 393ft., and with a length of 


discharge pipe of about 700ft. It is driven by one of Messrs. 
Bruce Peebles’ P.P.P. type slip-ring induction motors, 
designed to give’50 brake horse-power at a speed of 730 revo- 











Fig. 6—BACK OF SWITCHBOARD 


lutions per minute. It has a water resistance for starting up 
slowly against a head of water in the rising main. The pump 
itself was made by the Campbell Gas Engine Company. The 
other three pumps work under slightly different conditions 
of head and flow. One of them is driven by a 60 brake horse- 
power motor—this is shown in Fig. 2—the other two by 
40 brake horse-power ‘motors. In addition to. the water- 
starting device already mentioned, each motor is provided 
with a covered-in switch, the case also containing fuses and 
an ammeter. The inside of the case can be seen through a 
glass window, so that the amount of current being taken can 
be observed. The switch handle is insulated and is brought 
through the side of the case, which cannot be opened without 
also throwing out the switch. The whole has been arranged 
with the idea of reducing the risk of shock to a minimum. 
The sinking pump, which was made by Messrs. R. Warner 
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and Co., is mounted on its trolley with its motor, starting 
gear, &c. It is a treble-ram pump, designed to lift 110 gallons 
of water per minute against a head of 180ft. Its motor is of 
10 brake horse-power, and runs at 1000 revolutions per 
minute. The starter is of the metallic type. 

Another important use of electric power is for haulage. 
The shale is often obtained in mines which are about a mile 
from the works where it is treated. 

From the bank the shale is conveyed to the works by a 
motor-driven endless rope haulage system, and is unloaded 
on to tip wagons. These are picked up by a haulage driven 
by a 10 horse-power motor, run up to the top of the shale 
storage chute and tipped. The raw shale is afterwards con- 
veyed from the storage to the breakers, driven by belt and 
gearing from a 25 horse-power Peebles motor. From the 
breakers the ‘‘ green ’’ shale, as it is now known, falls into a 
hopper, from which it is loaded on to wagons, and run by 
another haulage system worked by a 10 horse-power motor 
up to the top of the retorts. The gases from the retorts are 
drawn off by large motor-driven fans, and are directed into 
the condensers. The distillate is collected into tanks and 
various processes of refining carried out. Sulphate of 
ammonia is an important by-product, and an interesting 
motor application is the driving of the ammonia compressor. 
The speed at which the compressor requires to be driven 
depends largely on atmospheric temperatures—that is, in 
summer a Maximum speed is required, whereas in very cold 
weather a comparatively low speed is sufficient. For this 
reason Messrs. Bruce, Peebles and Co., decided to drive these 
machines by two-speed motors. Accordingly three sets of 
motors are installed—one of 80 horse-power and two of 
50 horse-power each—which run at a speed of 750 revolu- 
tions, or 375 revolutions if required. : 

A further use of electricity for driving purposes is shown in 
Fig. 4. This represents a 10 brake horse-power slip ring 
motor running at 1000 revolutions per minute and driving 
through worm reduction gearing one of the oil cooler sets, 
which comprises four lengthy cylinders, arranged one above 
the other, the ends of the lower two and part of the third 
being shown in the engraving. From the stock tanks the 
oil is pumped into the cooler, which, by the use of ammonia 
gas, freezes the oil into a semi-solid state. Passing from end 
to end of the cooler, by means of a revolving conveyor, run- 
ning through each of the cylinders, this semi-solid is forced 
into filters, and then put under pressure, when what is 
termed the ‘‘ green oil,’’ containing the paraffin, runs off. 
The remaiming solid is then conveyed from the filters to a 
press-room, where it is again subjected to a much greater 
pressure, in hydraulic presses, squeezing out all the ‘‘ green 
vil.’’ The solid left in these presses is then melted down and 
passed over to the wax sheds, where it is sweated and purified 
and turned out as paraffin wax. The pumps for pumping the 
oil into the coolers are also driven by this 10 horse-power 
motor. There are seven single ram pumps, driven by excen- 
trics, on the shaft shown in the engraving, right above the 
near bearing of the motor. Three of these pumps work with 
the cooler in question, and occasionally pump against a 
pressure of 1001b. per square inch. The cooler, which was 
constructed by Messrs. A. F. Craig and Co., of Paisley, to the 
designs of Mr. Bryson, is the most recent addition to the 
plant for separating the wax and paraffin oil. 

Wherever motive power is required throughout the works 
electricity is now employed, and by its economy and steadi- 
ness of speed has, so we are informed, given excellent results. 
One of the combined 1000 horse-power sets has been found 
capable of driving all the motors, as well as the arc and 
incandescent lights, so that the other engine is always in 
reserve. In addition to the motors already mentioned there 
are a score or so more for various purposes, such as one of 
20 horse-power for driving the engineering shop; one of 
25 horse-power for driving the pump for the cooling towers ; 

one of 10 horse-power. for the barrel-hooping machine—this 
being shown in Fig. 5; one of 15 horse-power for the 
hydraulic press; one of 39 horse-power for pumping water 
out of the river; one also of 30 horse-power driving a pump 
for lifting dirty water to the top of the tip; one of 10 horse- 
power for the paraffin wax pumps ; one of 40 horse-power to 
haul the spent shale a distance of about half a mile, and 
taking it to the top of the tip; and one of 50 horse-power for 
driving the semi-fluid oil pump. The cost of this electrical 
installation has, we understand, been over £17,000. Itistoo 
early as yet to give any exact figures as to the saving brought 
about by the change in method of driving, but it is estimated 
that it will be considerable. 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the 
Admiralty :— 

Engineer Commanders.--Walter K. Williams, to Suffolk on re 
commissioning ; and Ernest W. Rodet, to Niobe on re-commission 
ing; L. E. Thumwood, W. G. Ludgate, and J. E. D. Graham, to 
the Vernon and Excellent, additional, for courses. 

Engineer Lieutenants.—-William H. Clarke, to Hood, vice Steel ; 
Wellesley J. Steel, to Goldfinch, vice Chamberlain ; Richard 8. 
Pearce, to Suffolk ; George J, L. Hamilton, to Niobe, both .on-«re- 
commissioning ; A. W. J. Turner, W. A. Monk, and R. A. Lee, 
lent to the Vernon and Excellent for courses; and P. L. Butt, to 
the Britannia for Dartmouth College. 

Earineer Sub-Lieutenants.—Frederick J. Drover and Frederick 
W. G. Smith, both to Suffolk on re-commissioning; G. C. F. 
Simmons, R. Rampling, G. Robins, J. R. Hoddinott, R. H. Withey, 
and P. J. King, to the Vernon and Excellent. 

Artificer Engineers.—James Mankey, Alfred E. Pressy, and 
Arthur Parry, all to Suffolk on re-commissioning ; Edwin Palfre- 
man, to Vivid, for t.b. No. 99, vice Pressy ; William H. Plant, to 
Niobe on re-commissioning. 

Acting Artificer Engineer.—Ernest J. Trenall, to Resolution for 
records of trials, vice Perry. ‘ 


The following promotions are notified at the Admiralty :— 

Engineer Lieutenants:—W. J. Kent, T. H. Pounds, W. C. 
Stevens, H. B. T. Cox, J. H. H. Ireland,sE. W. Liversidge, T. C. 
Morris, E. C. Thornhill, and H. Toop to be Engineer Commanders, 
with seniority of April 1st, and reappointed. 

Engineer Sub-Lieutenants.—J. F'. Goldsmith, J. S. Madden, P. 
J.B, Huxham, S. Brown, 8. T. Stidston, H. B, Sears, C. J. B. 
Stoneman, W. E. Carter, $8. G. Roch, A. Pettman, J. W. Baguley, 
J. P. Foster, E. J. Connors, M, J. R. Sharp, 1. H. Greenwood, C. 
E. Sutton, H. B. Tostevin, J. G. Budge, W. T. Parez, H. H. 
Gordon, A. G. G. Rosevere, C. G. Breton, F. 8. Carlisle, C. J. 
Limpenny, and G. C. F. Simmons (acting) to be Engineer Lieu- 
tenants, with seniority of April 1st, and reappointed. 

Chief Artificer Engineers.—H. E. G. Apps, T. J. Wells, and W. 
F. Pepperell to be Engineer Lieutenants, with seniority of 
April lst, and reappointed. 





THE GAUGE OF COLONIAL RAILWAYS. 


(By a Correspondent.) 


Tux paper on the Indian Railway gauges, by M. Upcott, 
read at the Institution of Civil Wngineers on January 
30th, and since discussed, has led the minds of the pro- 
fession to what projectors have been doing, and com- 
mitting themselves to, in this matter in other large and 
important parts of the Empire. I say advisedly pro- 
jectors, and not engineers, for both as regards Australia, 
where four different gauges have been adopted, and in 
South Africa, where the gauge has been reduced from 
that originally—and, as I think, wisely—decided upon, 
the engineers were, to a large extent, overruled by poli- 
ticians. The present mileages in Eastern Australia, 
where the divergencies exist, are :— ' 

New South Wales ... 3281 miles on 
Victoria % 3 


4ft. 
ft. 
2ft. 
5ft. 
3ft. 
3ft. 


Shin. gauge. 
3in, ma 
6in. = 
3in. 

6in, 

Gin. Ss 


a * 
508 

1238 

3092 


South Australia 


Queensland 


Tasmania, which has a 3ft. 6in. gauge, is, being isolated, | 


not concerned with the present question. 


In Austvalia, if we except a short line or siding for | 


goods only between Melbourne city and docks, the first rail- 
way, in the proper sense of the word, was begun at 
Sydney, New South Wales, towards the interior, in July, 
1850, and the late Mr. F. Wentworth Sheilds, M. Inst. C.E., 
who has just past away at the ripe age of eighty-five, 
surveyed the first length, and strongly recommended 
that the Irish gauge of Sit. 3in. should be used. He was 
succeeded as engineer of the line by Mr. James Wallace, 
who favoured the English gauge of 4ft. 8}in., and this 
was fixed upon by an Act of the local Parliament on 15th 
January, 1853. However, the Home Government, advised 
by Captain Galton, assistant secretary of the Board 
of Trade, recommended the adoption of the wider line, 
and the late Mr. John Whitton, M. Inst. C.E., a brother- 
in-law of the late Sir John Fowler, who succeeded Mr. 
Wallace, on the railway being taken over by Government, 
was of the same opinion. 

He tried hard, but unsuccessfully, to get the Act 
repealed, not only because he believed the 5ft. 3in. gauge 
to be more suitable, but chiefly because, in the meantime, 
the neighbouring Colonies of Victoria and South Australia 
had begun their lines on the latter basis. He was ready 
to convert the twenty miles already finished, rather than 
ultimately incur the break, which his strong sense and 
foresight told him would be so disastrous in the far future. 
A Select Committee on the subject, in January, 1857, 
having heard Mr. Whitton’s evidence, actually “ con- 
sidered the prospect of the railway lines of New South 
Wales and Victoria meeting, as a very remote con- 
tingency,” and as they hed already changed gauge 
proposals from 5ft. 3in. to 4ft. 8}in., another change 
was not desirable. And this in 1857, when nearly 
all the countries in Europe had railway intercom- 
munication on a common gauge, some at much 
geeater distances than from Sydney to Melbourne, 
and when the advantages therefrom must have been 
very obvious. When one thinks of the small dif- 
ference of 64in. which now exists between these 
two gauges, and the absolute practical similarity 
of the two systems in every other respect, it is 
simply incredible that any sensible body of men would 
forego the advantages of possible future easy inter-com- 
munication to gain the little advantage, on either side, 
which might ensue from the difference. There were 
some, though many will think insufficient, grounds for the 
adoption, later, by the less populous Colonies, of 3ft. 6in. 
lines, for they really did promise some economy. in 
construction in rough country, and though the advantage 
of saving in dead load is now practically disproved, at 
that time, it was believed to be considerable. But the 
case of New South Wales and Victoria is one of those 
against which it is said that even the immortal gods fight 
in vain. 

Subsequently, for the reasons just mentioned, Queens- 
land chose a smaller gauge, and pushed her lines north, 
west, and south-west, meeting the New South Wales 
lines at Wallangarra, about twenty years ago, where the 
break occurs, but when a coast extension south from 
Brisbane, to meet, eventually, the New South Wales 
projected north coast lines, was started, the then 
engineer-in-chief advised the Government in vain to 
make it on the standard’ gauge, so that Sydney and 
Brisbane might be connected without break. The two 
Colonies, therefore, remain a semi-detached couple. 

In 1870 the South Australian Government, which had in 
1856 followed Victoria in the adoption of the Irish gauge, 
commenced to make her subsidiary lines, as well as the 
extension of her main northern line to the New South 
Wales border, on the 3ft. 6in. basis, thus introducing 
several breaks within her own boundaries, and one 
prospective one near the Broken Hill silver mines in 
New South Wales, to which a 4ft. 84in. line from Gobar, 
in that Colony, is now projected. 

The result of all this is that, to proceed by rail from 
Brisbane to Broken Hill a passenger has to travel first 
on a 3ft. 6in., then on a 4ft. 8}in., then on a 5ft. 3in., and, 
finally, on a 3ft. 6in. line again, to reach his destination. 
Notwithstanding this, strong agitations have been set on 
foot to break up uniformity within the ‘two principal 
States, and, to small extent, these have succeeded, a 
fourth gauge of 2ft. 6in. havingy-been introduced into 
Victoria. 

The railways of Western Australia are on the 3ft. 6in. 
gauge, but they are at present quite isolated from the rest of 
Australia, This, however, is a state of things which will 
not last for ever, as the proposed trans-continental line from 
Port Augusta, South Australia, the nearest point of the 
8ft. 6in. system there, to Kalgoorlie, in Western Australia, 
is projected, and was reported on in 1903. This line will 
be 1100 miles long, and will cost about £5,000,000, and 
the conference of the engineers-in-chief of New South 
Wales, Victoria, South Australia, Queensland, and 





Western Australia, who reported, advised the ado oti 
of the 4ft. 8}in. gauge, which, sensible as the ate 
undoubtedly is, with the possibility of ultimate etidite 
unification on that basis, makes the present confusion 
worse confounded, by adding two more breaks to the 
several now existing. * 
When the federation of the Australian Colonies was 
proposed and accomplished a few years ago, one of the 
grounds for its establishment was that not only would 
the moral affinities of the several States be vreatly 
improved, for which there -was certainly room, but 
physical unity would be exemplified and ‘illustrated by 
the unification of the gauges, especially those of the two 
principal States, New South Wales and Victoria, [ 
have nothing to do in this article with political harinony 
but railway unification has not come about, nor does it 
seem even near. To the expectant public it was only a 


; matter of shifting over a rail and some wheels few 


inches, at a trifling expense; but railway men know 
better. The matter was reported on by a joint con. 


| ference of the respective Railway Commissioners in 1497, 


| 
| 
| 





when the cost of the conversion of the whole of the 
Victorian lines and the broad ones of South Australia to 
the New South Wales standard, including rolling stock, 
was given at £2,860,000. At present it is difficult to see 
how this expenditure, which could have been avoided jn 
1857 by a stroke of the pen, would be justified, though 
there is no doubt that gradual unification is bound to 
come. There is only one break now, that at Albury, 
on the river Murray, one of. the places proposed 
as the new federal capital, and on the main line 
between Sydney and Melbourne. Up to the date of 
the Commonwealth, a few years ago, border duties were 
exacted by Victoria on most produce coming from New 
South Wales, while the latter Colony gave preferential 
railway rates to her own provinces near the border, in 
order to draw their traffic to Sydney, and away from their 
more natural, because nearer, port of Melbourne, though in 
the rival State, so that the break helped both Colonies, as 
regards goods, from their former narrow standpoint, and 
as to passengers, that was a small matter. These 
restrictions are now being done away with, but it takes 
time for them to take effect. There is also a large 
portion of the Victorian traffic, that of suburban passen- 
gers dt Melbourne, with an enormous rolling stock, 
which would be unaffected by agsimilation ; hence, until 
there are more points of contact between the States, 
there is naturally much hesitation as to the expenditure 
of nearly 24 millions. 

As to Queensland, Mr. J. I’. Thallon, now Comunissioner 
for Railways, wrote a minute in September, 1897, advo- 
cating a uniform gauge for Australia, but on the basis of 
its own 8ft. 6in. lines, not only on the grounds that such 
conversion would be much cheaper than the alternative 
plan, which is undoubted, but on the merits of the gauge 
itself for Australia, which is certainly open to question. 
Even if the smaller line be sufficient in some cases at 
present, we may fairly look for advance in the future, and 
to diminish the capacity of the lines, in so great a degree, 
would be a most retrograde step. It is true that no 
engineer, thirty years ago, ever anticipated that such 
powerful engines as are now used in New Zealand and in 
South Africa would be practicable on narrow gauge 
lines, yet the same facilities for increased power exist 
in the larger types, where itis wanted, Another considera- 
tion is the character of the loading, which, in Australia, 
consists so largely of the lighter classes, such as wool, hay, 
straw, and live stock, occupying large spaces in proportion 
to weight, so that the smaller wagons cannot utilise all 
their weight carrying capacity. This is a matter which 
Mr. Thallon does not seem to have considered. 

There is only one break at present between New South 
Wales and Queensland, and, so far, there is not very much 
exchange of traffic, each Colony largely supplying itself, 
while, on the other hand, the cost of the conversion of the 
smaller to the larger gauge would be much more serious, 
while less urgent, than that of the southern lines. No 
official estimate, that I am aware of, has been made, but 
£10,000,000 would probably be required, and if the 3ft. 6in. 
lines in South Australia were also dealt with, about 
£4,000,000 would be wanted for them, so that the total 
cost of unification of Eastern Australia would approach 
£17,000,000. 

The Government of India, through its mouthpiece, the 
chairman of the Railway Board, has been asking the advice 
of the Institution of Civil Engineers as to the alternative 
of duplicating or converting, as a gradual process, their 
narrow lines concurrently as more capacity is called for. 
The cost of the latter alternative, which is the lesser of 
the two, will be ultimately double that of a similar work 
in Australia, while the spending of about four millions 
extra, spread over the last thirty years, in making light 
broad lines instead of narrow ones, would have saved the 
larger sum. Truly, the celebrated Irish bull applies here. 
“ The only way to prevent what is past, is to put a stop to 
it before it begins.” The greater interchange of trathc, 
and its larger quantity, as well as strategic reasons, make 
this a more pressing matter in India than in Australia, 
and extension in the latter is not so great as to make 
delay so serious; but nothing is more certain than that the 
question of unification will have to be faced, some time, in 
the great Southern Continent, as it had to be in. America. 

As to South Africa, there is practically no diyersity as 
yet, the only exceptions to the 3ft. 6in. gauge being 
insignificant. Here, too, the standard gauge of 4ft. 8}in. 


| was originally started, and some miles near Capetown so 


constructed. The idea so prevalent among politicians 
thirty-five years ago, but so incorrect, that lightness and 
cheapness could not be obtained without reducing the 
width between the rails, seized the authorities of India, 
and Lord Mayo, the Viceroy, told the newly-arrived 
consulting engineer to the Government, Sir Guilford 
Molesworth, who had a different opinion, that the 
question already settled to break the gauge could not 
be re-opened. About the same period, at the Cape, 
contrary to the advice of the late Sir C. H. Gregory, 
their consulting engineer, the 4ft. 8}in. line was torn up, 
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, main lines of the Colony doomed to the smaller 
pomteypes which, twenty years later, when the rails 
e ‘hed Johannesburg, was deeply regretted by the 


onl manager, in his annual report of 27th March, 
#395. This statement was chiefly on the ground of the 


assenger speed, but the manager of that day 
ossibly did not contemplate a still more serious defect of 
tne smaller line. Let us remember that the South 
eam railways, now stretching from Capetown to some 
hundreds of miles beyond the Zambesi, will be eventually 
art of the great conception of Cecil Khodes, the Cape to 
Cairo Railway, through the yet undeveloped but fertile 
regions of Central Africa, with its ample supplies of 
native labour. One of the great commercial wants 
of the day is the supply of cotton. The demand is in- 
creasing by leaps and bounds, especially in the United 
States, where the consumption has increased 60 per cent. 
‘n ten years, while the supply, three-fourths of which 
comes from the same country, is not keeping up to the 
demand by a long way. England, France, and Germany 
feeling the effects of death, and it is said that the 
present American supply of 11 million bales annually 
cannot be inereased by more than about 10 per cent. 
The British Cotton Association is working hard to extend 
cultivation in India and Egypt, and Australia has been 
pre yposed as a new field, some of its soil being, no doubt, 
cuitable; but its labour conditions are adverse. The 
results of the inquiries of the Association show that dis- 
tricts in Northern Central Africa are even better suited to 
cotton growing than Egypt. 

Now, owing to its low specific gravity, cotton, even 
when pressed, occupies so much space that only about 
half the weight carrying capacity of the narrow gauge 
wagon is utilised, the dead load economy increasing with 
the gauge. This seems a matter of detail, but when it is 
considered that, if cotton is to be burdened with thousands 
of miles of rail carriage, every pound of useless dead 
weight carried practically limits the distance from the 
seaboard, where cotton, as well as other light products for 
export, can be profitably grown. Unfortunately, it is not 
only South Africa which is leading to this disastrous 
result, but the approach to its centre of Africa from 
all sides is proceeding.on similar lines. _Uganda, German 
East Africa, Abys,mia, French Sudan, Tunis, Algiers, 
Senegal, and French West Africa, all have metre 
gauge railways; Upper Egypt, Sudan, Lagos, Gold 
Coast, and’ British Central Africa have 3ft. 6in. gauges, 
while Sierra Leone has 2ft. 6in., and the Congo Free State 
2ft. 54in. “The policy which has introduced a _ petty 
difference of 2in. in the width of what will be trunk 
lines from the coast to the interior of the continent, while 
the communities pursuing it knew what the others were 
doing, is difficult to characterise in moderate terms. The 
small difference also effectually prevents the expedient of 
a mixed gauge with a third rail. A notable statesman of 
the present ie said once that we should think imperially, 
and if the projectors of our great Indian and Southern 
Colonial railway systems had designed imperially, they 
would have listened betterto the voices of those professional 
men whom they paid to advise them. 
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THE JAPANESE BATTLESHIP KASHIMA 
TRIALS. 


Ix our issues of April 8th, 1904, and March 24th, 1905, 
we gave particulars and illustrations of the first-class 
battleship Kashima, which has been constructed at the 
Elswick shipyard of Sir W. G. Armstrong, Whitworth and 
Co., Limited, to the order of the Imperial Japanese 
Government. 

The keel of this vessel was laid on the 29th February, 
1904, and she was launched on the 22nd March. The 
rapid progress made with the construction of the vessel 
whilst she was on the stocks has been well sustained since 
she took to the water, the official trials having com- 
menced on the 8rd inst., or just twelve months and a few 
days after the date of the launch. The programme of 
trials embraced preliminary progressive runs over the 
Admiralty measured knot for the purpose of verifying 
speed corresponding to varying revolutions, twenty-four 
hours’ trial at four-fifths power, an eight hours’ trial at 
full power, gun-firing trials to test the structure of the 
vessel, torpedo trials; stopping, starting, steering, and 
circling trials. The whole of these trials were satisfac- 
torily concluded within the period of eight days. 

On the first day the preliminary trials, consisting of 
progressive runs at speeds ranging from 11 knots 
upwards, were carried out, and the following table shows 
the mean revolutions and mean speed of the vessel at 
varying powers :— 


= 4 ie Mean speed. Mean revs. L.H.P. 
2.N.f 11-136 694 3030 
Nx) 14-27 39 6275 
oat 16-323 ... 102 9160 
i #} 17-204... 110 _ 11,400 


On the completion of this trial the vessel anchored 
overnight outside the river Tyne in readiness for the gun 
trials, which took place on the 4th inst. Three rounds 
were fired from each of the four 12in., four 10in., twelve 
Sin., and smaller guns, which were trained at angles caleu- 
lated to exert the most. severe test upon the structure of 
the vessel and upon the gun mountings; but no damage 
was sustained, either by the hull of the vessel or by the 
gun mountings, 

At 10.30 a.m. on the 5th instant the vessel proceeded 
on the twenty-four hours’ trial at four-fifths power, 
which was completed at the same hour on the ‘following 
day, Throughout the trial the machinery worked with 
smoothness and regularity, and no hitch of any kind 
occurred. The mean power developed throughout the 
twenty-four hours worked out at close upon 13,000, with 
ean revolutions 113°6, and mean speed 18 knots. 


One day was occupied in cleaning boilers, prior to the 
commencement of the full-power trial of eight hours’ 
duration. On this trial four runs with and against the 
tide were made over the measured course. The mean 
speed attained on these runs was 19°242 knots, the mean 
revolutions being slightly over 123, and the corresponding 
indicated horse-power 17,280. It may be added that 
during the last two hours of the trial the revolutions 
increased somewhat, approaching 125; this slight increase 
gave the vessel a speed of 19} knots. 


trial worked out at 2°12 1b. per indicated horse-power per 
hour, and on the twenty-four hours’ trial at 1°86 lb. per 
indicated horse-power per hour. 

The whole of the speed trials were completed without 
the slightest mishap or interruption of any kind. The 
guaranteed speed of the vessel was 18} knots, and, as it 
will be seen, this speed has been exceeded by three- 
quarters of a knot.. On the trials the vessel was at her 
full load draught. 

On Monday, the 9th instant, the programme of trials 
was completed by the firing of torpedoes from the five 
submerged tubes with which the vessel is fitted. On 
these trials the vessel steamed at 15 and 17 knots. 

Full particulars of the vessel and her machinery have 
already appeared in THE ENGINEER, and an engraving of 
her, from a photograph taken during the full-speed trials, 
will appear in a future issue. It need only be repeated 
that the Kashima has a displacement of 16,400 tons, and 
that she is fitted with triple-expansion engines and water- 


boilers being arranged in three compartments. The 


With fhe exception of the propelling machinery and 
boilers, the whole ship, including armour, armament, 


strong, Whitworth and Co., Limited. 


at the end of March, and was on board the vessel 
throughout the trials. The Japanese stokers were em- 
ployed on the steam trials, and performed their work in 
a manner which must have contributed in no small degree 
to the success of the trials. 
Fujii, with their respective staffs, were also present on 
behalf of the Japanese Admiralty. The Kashima is the 
third first-class battleship and the fourteenth war vessel 


Japanese Government. 








HORIZONTAL HERCULES TURBINES. 


Crombie’s, Limited, which was said to be the largest in the 
world, has recently been replaced by a pair of No. 11 hori- 
zontal improved ‘‘ Hercules’? turbines, made by Messrs. 
John Turnbull, Jun., and Sons. The nearest approach 


Laxey water-wheel is 72ft. 6in. diameter, but has only a width 

of about 5ft., and is very much lighter in build. J. and J. 

Crombie, Limited, desirous of utilising to better advan- 
' 
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TURBINES AT THE 


the large water-wheel, and substitute a pair of ‘* Hercules ’’ 
horizontal type turbines. 


an open flume occupying practically the site of the old water- 
wheel. The horizontal shaft, which is Tin. diameter, is 
extended through both turbines, and one-half of the power is 
taken off at each end; a rope pulley transmits the power 
from the one end, and the other end works through a pair of 
double helical wheels. 

Inside the draught-box there is a suspended bearing, with 
lignum vite blocks, which can be adjusted to the shaft by 
means of set screws. Two manhole doors are provided, 
so that an examination of this bearing and the tur- 





.| bine revolvers can be made with little trouble, and without 


The coal consumption on the eight hours’ full power | 


tube boilers of the latest improved Niclausse type, the | 
machinery and boilers have been supplied by Messrs. | 
Humphrys, Tennant and Co., Deptford Pier, London. | 
fittings, &e., has been constructed by Sir W. G. Arm- | 


The Kashima will be commanded by Captain [jichi, | 
who, along with his officers and crew, arrived in the Tyne | 


Captain Tanaka and Captain | 


constructed by Messrs. Armstrong for the Imperial | 


A WATER-WHEEL at the Grandholm Works of J. and J. | 


to this wheel was the great wheel at Laxey. The 
Grandholm water-wheel was 26ft. in diameter, had a 
width’ of 22ft.. and weighed fully 100 tons, while the | 






tage the water power at their disposal, decided to do away with | 
| mittee were formed to go into the question. 
These turbines are mounted on a | 
cast iron draught-box, with a stéel draught tube, and are set in | prepared to make’s final reply at ‘the moment, and while he 


dismantling the turbines. It may also be mentioned that a 
special lignum vite bearing is provided for each turbine on 
the shaft between the domes and the couplings. 

The water guides of the turbines are provided each with a 
loose blade for giving easy means of examination of the upper 
portions of the turbine revolvers. The gate gear is worked by a 
hand wheel inside the house adjoining the turbine pit, and 
the hand gear for working the sluices is also brought into the 
same house: This makes the arrangement compact, and it 
can be easily controlled by one man. 

The gate of the ‘‘ Hercules”’ turbine is of the cylinder type, 
which the makers have found from experience to be very easily 
manipulated. Moreover, the shutting or opening of the cylinder 
gate in no way alters the angle of the flow of water on to the 
revolver. The drawing given herewith explains the working of 
this gate, and shows the racks and pinions for opening and 
shutting. 

By a special arrangement of stuffing-boxes and top plates 
the two wall boxes in the turbine house are made perfectly 
sores and give practically a double bearing in each 
Dox. 

As already stated, the pair of turbines, as shown, are Messrs. 
Turnbull’s No. 11 size, which, under a head of 15ft., are esti- 
mated to be capable of developing 308 horse-power when using 
13,520 cubic feet of water, and making 121 revolutions per 
minute. We are informed that, with the same quantity of 
water as the old water-wheel was using, and the same height 
of fall, this pair of turbines is giving fully 50 per cent. more 
power. 

There has also been installed one of this firm’s No. 5 
cylinder-gate horizontal ‘‘ Hercules’’ turbines, as will be seen 
from the plan. This isin a steel case, with cast iron quarter 
bend and steel draught pipe. This turbine, it will be noticed, 
is built into the retaining wall of the house containing the pair 
of No. 11 turbines, and, of course, has the same fall, namely, 
15ft. It is used for driving adynamo and a set of fire pumps. 
The whole arrangement is fully explained by the drawing. 

It may, perhaps, be interesting to point out that, whereas 
the old water-wheel cccupied the whole of the building shown, 
not only does the same building easily hold the two turbines 
| which have replaced it, but room has also been found for a 
third turbine and a set of fire pumps. 

It will be observed that on the No. 5 turbine there is a 
governor, which actuates the turbine gate through spur gear, 
ana takes charge of the variations in the dynamo load. 
There is also a special friction clutch arranged on the hori- 
zontal shaft of this turbine, so that the fire pumps can be 
thrown into action at any time. This No. 5 turbine develops, 
under a 15ft. head, 47 horse-power when making 238 revolu- 
tions per minute, and utilising 2030 cubic feet of water per 
minute. This makes a combined power for the three 
turbines of 355 horse. 

The entire installation was designed and carried out by 
Messrs. Turnbull’s, and we understand that the trial runs 
proved satisfactory. The power and speeds, so we are in- 
formed, come up to guarantee, and no hot journals were 
experienced. 














INTERNATIONAL EXHIBITION IN LONDON. 





On Tuesday last Mr. Fell, member of Parliament for Great 
| Yarmouth, asked the First Lord of the Treasury whether, 
| considering the fact that no great international exhibition 
| had been held in London since 1862, and that the present 
| generation had had‘no opportunity of seeing such an exhibi- 
| tion; and, further, that the only two exhibitions held in 
| London had both been financially successful, he would be 
| prepared to support a proposal to hold such an exhibition in 
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the year 1908, provided a strong and representative com- 
i Sir Henry 
Campbell Bannerman, in his reply, stated that he was not 


would be prepared to consider any evidence which might be 
forthédming as to the general desire for such an exhibition, 


| he was not at all sure eithér that arrangements could be 


made so that the exhibition could -be held in 1908, or that 


| the idea would be welcomed. by the commercial community 


with any particular enthusiasm. In this we are inclined te 
agree with Sir Henry. Generally speaking, we do not think 
that our manufacturers are inclined to view large inter- 
national exhibitions with any great favour. They undoubtedly ® 
necessitate the expenditure of considerableamounts of money 
and the advantages reaped are problematical. 
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INSTITUTE OF NAVAL ARCHITECTS. 


Upon the resumption of the meetings of the Institute 
on Thursday morning—the Earl of Glasgow again being 
in the chair—Mr. R. E. Froude, F.R.S., read a paper of 
which we give the following abstract :— 

*Yacut Racing MEASUREMENT RULES AND THE 
INTERNATIONAL CONFERENCE.” 

Historically, without doubt, yacht racing measurement rules 
have originated in the paramount necessity of eliminating the 
element of mere size from the competition, in order to provide, so 
far as may be, that the yachts which win shall win in virtue of 
superior speed of model, and not in virtue merely of superior size. 

The principle, then, to which the situation points, 1s that the 
legitimate purpose of a measurement rule is simply to measure size, 
without fear or favour; in order that, the element of size being 
eliminated-—either by classification or time allowance—the yachts 
which win shall be those which are fastest for their size, and that 
the model evolved under these conditions of competition shall be the 
speediest model. 

Suppose (a) that speed was almost insensitive to a wide variation 
in the proportion between certain dimensions of hull. In this 
case, obviously, the proportion which would succeed best in the 
racing would depend almost entirely on the relative tax on those 
dimensions, and the merit of the most successful proportion would 
be one purely of measurement cheating, and not of intrinsic 
speediness. Next, suppose (>) that speed was so extremely sensi- 
tive to such variation that even 1 per cent. deviation from the best 
proportion entailed, say, 10 per cent. loss in speed. In this case, 
on the contrary, the measurement cheating gain that could even 
be contemplated would be infinitesimal, and the merit of the 
successful proportion—which, indeed, in that case would be er 
hypothesi a matter of very nice adjustment —would be truly one ot 
speed merit, and not of measurement cheating at all. The bear- 
ing of these two contrasted cases upon the two opposing principle- 
with which we began is obvious enough, and shows us that we may 
regard what we have characterised as the natural and prima fucee 
aim of measurement rules, as rationally applicable in yacht racing 
generally, just in proportion as the real conditions approximate to 
those of case (}) rather than (a). 

We may lay it down that, although some qualities of design 
which succeed in racing do so mainly in virtue of measurement 
cheating, others do so in virtue of inherent speed. We are. 
therefore, not justitied in discarding as meaningless the prima 
Jacie principle with which we started, namely, that the proper 
function of a measurement rule is simply to measure size, in order 
that the racing may evolve the speediest model. 

Passing directly to the proceedings of the International Con- 
ference of January last, the following rules were laid before the 
Conference in preliminary correspondence, besides the existing 
English linear rule :—(1) The very similar Scandinavian-German 
Union rule, on which the former was in great measure modelled, 
and which, for brevity, I will refer to as the ‘‘German” rule. 
This, I understand, was originally instituted as a “cruiser rule,” 
but has become practically the sole rule for the waters controlled 
by that Union. Apart from details of mode of measurement, 
it differs from the English rule in the inclusion of a premium on 
freeboard, and in applying lower coefficients to the girth differ- 
ence and sail elements. (2) The recently adopted American 
(N.Y.Y.C.) rule: a linear rule, embodying product of length 
and square root sail area in the numerator and cube root dis- 
placement in the denominator. Designers’ certificates are 
accepted for the latter. (3) The existing rule of the Y.C. de 


France: a tonnage rule, which, in addition to length and sail 
area, measures beam and chain girth—included in one term as 
‘*perimeter”—and puts a premium on mid-section area, the 


latter measured in a very elaborate way. There were also some 
minor variants on the French and German rules, used in, or 
proposed for, their respectively neighbouring waters; but as 
none of these were strongly recommended or pressed on the 
acceptance of the Conference, they need not be detailed here. 

ihe question of length measurement turned almost solely on 
the best provision for checking the exaggerated overhang of 
profile and flare of end sections, especially at the bow, which 
had been found to obtain under the simple measurement of 
extreme length at or nearly at the water-line, common to both 
rules. 

In the English and German rules the girth and girth-difference 
measurements are taken in the same way, both chain and skin girths 
being measured up to the deck, their difference giving ‘‘girth 
difference,” and the girth todeck, with twice the freeboard deducted, 
giving the girth G for the formula. The only question in debate, 
therefore, was that of the position for these measurements. 

For the general divisor of the formula, 2-0 was chosen, as being 
a round number lying between the different values which would 
have best suited the existing yachts under the English and German 
rules respectively. Under the new formula, with this divisor, 
existing English yachts will, apparently, come out some 8 per cent. 
Jess rating than under the existing rule, and the rating will more 
nearly represent the actual waterline length than at present. The 
final formula therefore stood— 

F) +2 


(L+B+ > 6430+ 1A/ 8 


Measurement units and classification, which might have been 
expected to prove a thorny point, was settled offhand by the 
English delegates volunteering to accept the round figure metre 
classes which would be most suitable to the continental nations, 
reserving liberty to continue to use English feet for the measure- 
ments, and to use the nearest equivalent figure in feet and tenths 
of feet for each class limit. Of the other matters considered by the 
Conference, the following are perhaps the only ones that need be 
here referred to. It was resolved that the British and German 
Lloyds and the Bureau Veritas should be invited to confer with a 
view of framing a uniform scantling classification for yachts, and 
that all racing yachts must be classed by the Societies’ rules. 
Hollow wood masts were prohibited in all classes above 10 metres. 
Head room requisitions exist in the present German rules, and 
very complete cabin-fitting requisitions in both English and 
German rules. It was left to a sub-committee to adapt the rules, 
in reference to both matters, tothe new classes. It may be noted, 
however, that the German rules, which, as already noted, were 
originally framed for cruisers, included a minimum height for 
bulwarks ; but it was decided that bulwarks were objectionable for 
racing, and that no bulwark requisitions should be introduced. 

Herr Busby, who opened the discussion, compared the 
cubic measurement formula with the linear measurement 
fornuia. He said that in the cubic formula the smallest 
factor—which in a yacht was always the draught—was 
the highest-taxed element. But under the linear rule it 
made little difference whether the smallest or the largest 
dimensions was taxed highest. Under the linear rule the 
yacht designer had much more liberty than he had under 
the cubic rule. 

Mr. Augustus Manning said they had not the advan- 
tage of American delegates at the Conference, and 
perhaps the American rule was not so fully explained 
and its advantages brought to their notice so clearly as 
could be desired. The merits of the rule and the 
objections to it were, however, not really unconsidered. 
It was obvious to any yachtsman that the measure- 
ment really should be one which the measurers could 
take as easily as possible, and the introduction of the 





displacement consideration made that object somewhat 
difficult. The Americans sought to get over that by 
accepting the certificate of the designer. That, how- 
ever, opened the door, not to fraud, but to mistake. 
The mode of measuring length made it also a difficult 
measurement to take, but that, he assumed, the 
measurers could more easily get over. Another great 
defect in the American rule was the fact that each of the 
dimensions which were taken were surrounded by a lot 
of limitations, and that in itself was a thing which they 
should avoid in a rule. Most of them would agree that 
the object of Mr. Froude to take every measurement was 
one which tended in the right direction. 

Mr. Heckstall Smith asked Mr. Froude whether he 
should not have taken into consideration the probable 
influence on length measurement of the tax on flaring 
sections referred to in his paper? It would appear 
possible that the tax would tend to reduce the value of 
the tax on length. 

Mr. S. R. Barnett said the proposed rating formula was 
not so very diflicult as some might think. If it entailed 
a little extra work on the measurer he thought it was 
worth while. Mr. Froude’s paper was a valuable record 
of a burning question. 

Mr. Hamilton said they might congratulate themselves 
that the different countries throughout the Conference had 
really arrived at something which would settle a vexed 
question. The formula was very ingenious, but it was 
aecessary that something should be done to promote 
yacht racing. He thought it was very questionable 
whether they could bind everybody down to fixed rules 
vbout scantiings. 

Professor Biles thought that when the question of head- 
room came in it might be better, when sufficient head- 
room was obtained, to change the formula so as to permit 
of some other advantage for the convenience of man. 

Mr. Foster King said that to introduce uniform rates 
as to scantlings would, in his opinion, be a step back- 
wards. He suggested the establishment of a committee 
to which scantlings should be submitted, and they should 
say whether a boat should be permitted to sail. 

Dr. Bruhn said the formula of the Conference was one 
of compromise, and as such could not be perfect. He did 
not think any formula could be regarded as satisfactory 
without some consideration for resistance. 

Dr. Elgar—who had taken the chair after the Earl of 
Glasgow had left the meeting—asked Mr. Froude whether 
the difficulties of which he spoke in regard to the measure- 
nent of displacement and sail area were actually diffi- 
culties of obtaining measurement, or difficulties of satis- 
‘ying the authorities that the measurements were correct ? 

Mr. Froude, concluding the discussion, said they could 
not obtain a satisfactory measurement of displacement 
without a great deal of time. It was a fact that under 
she new rules length, as compared with beam, was rather 
severely taxed. It would never be to the interests of 
designers to make boats too weak. The competition 
between designers was now a matter of model, and not 
of construction. 

A vote of thanks having been accorded to Mr. Froude, 
the meeting adjourned for the luncheon interval. 

After luncheon the papers of Mr. Linton Hope upon 
“The Speed of Motor Boats and their Rating for Racing 
Purposes,” and Mr. James A. Smith on “The Design and 
Construction of High-speed Motor Boats,” were read 
consecutively, and both were discussed at once. 


“Tue SPEED oF Motor Boats AND THEIR RatiInG 
FoR RactinG Pcrposes.” 


Mr. Linton Hope’s paper first of all described and illustrated a 
number of motor boats and explained their construction and 
speed. It then went on to deal with the question of rating for 
racing purposes. 

It is obvious that, if motor boats are to race, they must have rules 
to race under, with a governing body to formulate the rules, and to 
act as a Court of Appeal in all cases of protests and disputes. 
Such a body already existed for sailing yachts, in the Yacht 
Racing Association ; but, naturally, motor boats were quite out of 
their line ; consequently, it became necessary to found a separate 
association on somewhat similar lines. In the autumn of 1902, 
Mr. E. H. Hamilton—editor of the Yuchtsman—at the suggestion 
of Mr. A. F. Evans and myself, called a meeting of those interested 
in motor boats, which resulted in the formation of the Marine 
Motor Association. The whole of the winter of 1902-3 was occupied 
with constant meetings of the rule committee, among whom were 
several well-known yachting and motor experts, such as Captain 
du Boulay and Mr. Basil Joy, who devoted an enormous amount 
of time and attention to the subject. The chief difficulty lay in 
devising a suitable rating formula and scale of time allowances, 
to enable boats of various sizes and powers to race together on 
some sort of equality. This was rendered all the more difficult by 
the entire absence of any reliable data of the performances of these 
eraft, there being very few of them in existence in this country at 
that time. It was generally agreed that a rating rule should 
tax all speed-producing elements, and put a premium on dis- 
placement. I therefore suggested the following formula :- 
ee 


= rating, which was finally accepted. In this formula 


L = length over all, P = motor power, or M.P.—an empirical 
equivalent to B.H.P.—and A = immersed sectional area at the 
point of greatest beam. This rule was also adopted by the 
American Power Boat Association, a sister body formed in the 
United States a few weeks after the Marine Motor Association. 
With regard to the scale of time allowances, it was generally 
supposed that the time scale should be based on the assumption 
that the speed would vary as the fifth or sixth root of the 
rating, and as the American Association produced a time scale 
based on the sixth root of the rating, it was decided to use it in 
this country for the season of 1903, and until further data were 
available. 


The first year’s racing under this rule and time scale did not | 


show any great defects in either; but the racing in 1904 proved 
that either the rule or time scale must be radically wrong some- 
where, as all the higher-powered boats were winning by something 
like double the time they were allowing to the low-powered boats. 
It was also evident that length was being taxed too heavily as com- 
pared with power. For example, a boat of, say, 20 horse-power, 
40ft. in length, and 24 square feet sectional area, was not nearly 
so fast as a boat of 40 horse-power, 20ft. in length and the same 
sectional area, although under this rule they both rated the same. 

It was not the intention of the Marine Motor Association to 
favour high-powered boats in this manner in their general racing ; 
in fact, as the principal race of the year was for boats with 
unlimited power, it was thought advisable to alter the rule in such 
a manner that the extremely high-powered ‘boats would be taxed 
heavily in comparison with those of moderate power and useful 





type, when racing together on time allowance. The alteration of 
the time scale was such a difficult matter, with so little data, that 
it was decided to alter the rule only, to suit the existing time scaly 
as far as possible, basing the alteration on the results of the year’s 
racing. “ 

The following rating rule was adopted in 1905, and is now 
in use :— 


p2 
iz) + VL = Rating. 


It appears probable that the tax on length is rather too light, and 
that on power too heavy ; it must, however, be borne in mind that 
it was essential to have a formula free from any complicated 
details, so that any one with the slightest knowledge of figures 
could work out a boat’s rating in a few minutes. 

There is nodoubt that the new formula is an improvement on 
the old one, many of the races having resulted in close finishes on 
time allowance, but, in spite of occasional good races, there were 
many others in which the time scale worked badly, and in all cases 
it appeared now tu be unreasonably hard on the high-powered 
boats, although it worked fairly well with boats of moderate 
power. 

As soon as the racing was over for 1905, I collected all the race 
reports and results of measured-mile trials of motor boats obtain- 
able, and set out these performances on a scale of ratings in 
diagram form, the diagram being included in the paper. The 
performances of forty-one boats of all sizes and descriptions were 
shown on this diagram, and the author thought it would be 
admitted that the curve of time allowance is based on a fair mean 
of the actual speeds, according to the ratings of the various 
boats, although this curve is necessarily only an empirical one, 
The time allowance is theoretically the number of seconds which 
each boat will take to cover a seu mile, but this can only be correct 
in practice when she is running at a speed suitable to the formula, 
[t would appear impossible to devise a formula which would take 
into account all the variations of a boat’s speed for ditferent 
powers, to say nothing of the effects of good or bad propeller and 
hull design. For this reason it is only possible to obtain a formula 
which will give a mean of each boat’s speed for rating, and this, 
[ think, the present rating rule does fairly well, although | am 
well aware that it leaves much to bedesired. The method of rating 
the power of the motor is also based on a mean of performances, 
and, although it slightly under-rates the motors which use a high 
compression, it appears to answer its purpose in most cuses, _~ 

The formuta is as follows :— 

A x =; a M.P., or motor power, 
A = total piston area of all cylinders in square inches, 
S = stroke in feet. 
RK = maximum revolutions per minute ; and 
Cc 1000 for four-cycle and 600 for two-cycle motors. 


These constants are based on the assumption—derived from a 
large number of examples—that for a four-cycle motor the mean 
effective pressure in the cylinder is 66 lb. to the square inch, and 
55 lb. in the two-cycle motors under ordinary racing conditions. 


“Tue DesiIGN AND CoNSTRUCTION OF HIGH-SPEED 
Moror Boats.” 


Mr. Smith's paper, after referring to the early attemptsat motor 
launch building, went on to say :— 

The first serious attempt to produce a high-speed motor launch 
in this country was made by Mr. 8. F, Edge in 1902. This highly 
succesful boat was designed by Mr. Linton Hope, and represented 
an important advance on anything previously attempted, a speed 
of 19 knots being attained in farly smooth water, with 66 rated 
motor power, At the same time a large development in high-spee: 
motor launches took place in France, although no boats of any 
note were produced there until 1903, when Mr. Thubron’s Trétie- 
a-Quatre was built; she was 33ft. long, and had a motor of 
85 horse-power. These two boats proved what could be done, and 
since then the development has been very great. 

The early types of motor boats did not differ in form in any 
marked degree from the ordinary types then in use. Although the 
electric launch came greatly into favour during the last decade. 
the weight of machigery per horse-power was comparatively so high 
that special forms of hull were not found to be necessary, su that 
the majority of these boats are found to be of what we may call 
the ordinary ship form, with long straight keels, and either a 
transom or canoe stern or long counter. Soon after the introduc- 
tion, however, of the internal combustion motor the speed-length 
ratio rose very rapidly, and a short experience was sufficient to 
prove that the ordinary ship form was unsuitable. The difference 
between the water pressures on the fore and after bodies caused 
such launches to trim sv much by the stern when under way that 
they were not only uncomfortable, but dangerous, consequently 
the plan was adopted of cutting away all the deadwood aft, and 
leaving the run of a practically flat section. In many cases this 
flattening and widening of the after-body sections has been carried 
to extremes, probably as the result of some confusion between the 
causes and effects of high speeds. This form of after-body is 
common to nearly all high-speed motor launches, and for such 
vessels it has proved to be satisfactory for sea work, providing as 
it does a large amount of surface and initial stability, and tending 
to counteract the ‘‘throw-over” of the screw in a narrow beam 
boat of high power. It has also been found that a boat of this 
form, in the case of a breakdown of machinery, behaves well in 
the trough of a sea, keeping practically normal to the wave 
surface, owing to its fat form and light displacement, and that 
it ships very little water, provided it is left to find its own 
conditions, 

The amount of flat bearing surface required to prevent excessive 
change of trim need not be considered until the ratio of speed to 
V length exceeds unity. The ratio in high-speed motor launche< 
is usually in the vicinity of three, sometimes exceeding four, and 
here a minimum bearing surface of about 40 per cent. of the area 
of the load-water plane should be provided. Generally speaking 
the form of this bearing surface is of more importance than it~ 
extent, as boats which have been designed for one power have 


| afterwards had their motors replaced by others more than twice 
| as powerful without showing excessive change of trim under way. 


Other forms of run have been tried, varying between a V section 
and a tunnelled section, but the former, unless carefully wrought 
out, tends to produce a boat which will heel considerably when the 
helm is put over, while the latter, although it permits the shaft to 
be fitted with less rake, is apt to interfere seriously with the free 
run of the stream lines. 

Many forms of midship section have been tried, including sec- 
tions of analmost triangular shape, flat sections with slightly 
rounded bilges, and sections of an elliptical form. As the midship 
section affects the form of the lines in a great part of both bodies, 
and as the skin friction must be reduced as much as possible, « 
section should be made approximating to that giving the least 
wetted surface, and the form now generally adopted is that of an 
ellipse V’d slightly towards the keel. This form lends itself toa 
good type both of after-body and fore-body, permits of an easy 
angle of entrance of the water lines, and of a suitable form of sec- 
tional area curve. Perhaps the best example of this form of mid- 
ship section is that of Tréfle-A-Quatre. As to the fore-body, some 
designers have recommended that it should be made up of sharp V 
sections, forming with the after-body the double wedge or ‘“‘all 
entrance and all run” form of lines. This form is good in theory, but 
does not work well in practice, as a short high-powered boat built 
strictly on these lines would bury itself too much when among waves, 
and it is also difficult to see what would be lost by cutting off the 
wholeof thedeep forefoot, thereby lessening the wetted surface, and 
avoiding panting and vibration forward ; when this is done the 
theoretical double wedge no longer exists. Shallow U-shape 
sections forward have heen frequently used, giving good results in 
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the matter of s , but they tend to break the water into fine 
spray a short distance from the stem, which, coming inboard, 
renders the boat uncomfortable. A suitable form of fore body is 
produced by the adoption of a compromise between the very 
sharp V section and the U section. The form of sectional area 
curve is not of great moment in ordinary well-designed boats ; for 
those who prefer it a curve of versed sines and trochoids will give 
as good results as any other. The shape of the boat above the 
water line is largely a matter of individual taste, and with the 
light scantlings usually employed, it is possible to form the upper 
body, and particularly the stern, into almost any desired form. 
Other forms of under-water body have been tried, including 
straight-line boats with perfectly tlat bottoms, which are easy to 
build, but possess no other advantages. In Napier II., designed 
and built by Messrs. Yarrow, anew form of hull has been adopted, 
consisting of an after-body of usual form, a flat midship section 
with slightly rounded bilges, and an inclined plane forward from 
about a third of the length from the stem, meeting the water line 
at the stem ; the object being to cause the fore part of the boat to 
lift out of the water, and thereby lessen the skin and wave 
resistances. Very satisfactory speed results have been obtained 
from this boat, and a second boat of similar design, Yarrow-Napier, 
has been built. 

Some of the earlier motor boats were built of steel, but it has 
been found that steel is an unsuitable material for light high-powered 
boats under 50ft. in length. The chief disadvantages are, first, 
the difficulty of obtaining a fair surface, which is of great import- 
ance in this type of boat, and secondly, the difficulty of making 
satisfactory jomts in the thin material which has to be employed. 
Considerations of weight and expense tend also largely in favour 
of wood in the construction of such boats. The weight of hull of 
Napier II. was 1-47 tons for 140 horse-power, but a similar hull of 
a suitable wood construction need not have weighed more than 
10 ewt. complete. For such light boats wood has mariy advantages 
over steel for resisting local stresses, and is also on a level with 
steel for resisting structural stresses. The systems of wood 
construction commonly adopted are :—(1) Ordinary carvel planking 


with cut Gr bent timbers; (2) double skin without timbers for | 


small boats, and with timbers for larger boats or for higher 
powers ; (3) treble skin with or without timbers. The first 
method—planks and timbers—is safe to employ where weights 
need not be greatly cut down, and it is also the cheapest. 
The secénd system—double skin—is that most commonly 
employed -for high-powered boats, and gives satisfactory results in 
every way. For light, fast launches up to 25ft. in length timbers 
need not be used, and in boats of greater length, or with higher 
powers, bent timbering may be introduced withadvantaze. Other 
systems have been introduced, including the ‘‘ribband carvel” 
system, consisting generally of a light single carvel skin with very 
light timbers, ont having the edges fastened by means of edge 
strips inside, scored over the timbers. This system gives a some- 
what lighter hull than No. 2, but is much more expensive, and 
necessitates highly skilled workmanship. Saunders’ sewn system 
is also largely adopted for speed launches ; by this method two, 
three, four, and occasionally five skins of very light veneer are 
sewn together with —— wire, producing a form of skin which is 
exceedingly strong, and which may also be bnilt to forms which 
are almost impossible by any other system, each skin being laid on 
separately, and the whole afterwards sewn together. 

It will be noticed that in most of the high-powered launches the 
requisite longitudinal strength is chiefly obtained by extending the 
solid wood girders carrying the machinery over a great part, or the 
whole, of the length of the boat. An extension of this idea has 
been recently devised, according to which the skin or shell of the 
vessel is not required to contribute directly to the structural 
strength, the engine girders being constructed to form, in conjunc- 
tion with one or more other members and suitable transverse 
framing, a complete framework in themselves. A picture was 
given showing a rough example of this construction. In this thefe 
was a combination of the engine girders with a light upper 
member, producing a complete framework capable of resisting all 
the ordinary structural stresses, to which is attached a skin of any 
suitable material, which need not be stronger than required to 
withstand local stresses due to waves, &c. It is obvious that this 


method lends itself to many adaptations for larger types of light | 


high-speed vessels, as the upper members of the complete girder 
may be placed in any desired position, so as not to interfere with 
the internal arrangement of the vessel. Drawings and photographs 
of many motor boats were given both by means of lantern slides 
and diagrams. Four of the drawings, representing the Takumo, 
the Quicksilver, the racing motor launch C. G. V., and the motor 
launch, are reproduced on page 371. 

Captain du Boulay said the difficulties, mentioned by Mr. 
Linton Hope, which the Marine Motor Association had to 
encounter at first, were in no way exaggerated by him. They 
were very real difficulties. Whilst the Association were 
anxious to frame rules by which successful and fair com- 
petition might take place, they had nothing to guide them 
in arriving at the formula. Although the present formula 
was not mathematically correct, it was on the whole 
satisfactory. When it was recalled what factors were con- 
cerned in the speed of a motor boat—hull design, motive 
power, and the propeller—it was not remarkable that 
they had variations in speed. He hoped that after the 
papers to which they had listened, some mathematicians 
and naval architects might be induced to go into the 
matter, and help to get the ideal formula for which they 
were all working. There could be no doubt that the 
greatest benefit would result to the sport of motor boat 
racing. 

Mr. Froude indicated the difficulties which confronted 
them in arriving at a satisfactory formula, and explained 
by means of a diagram that it was a physical impossi- 
bility for one formula to fit every possible case. He 
thought, however, that it was quite likely that two 
formule might be arrived at which would enable accurate 
rating to be obtained. Up to a certain relationship of 
power to displacement, one of these formule would be 
used, and beyond that, the other. He took some excep- 
tion to the formula as it stood. 

Mr. Redwood also referred to the difficulties encountered 
by the Marine Motor Association in framing its formula, 
and admitted that the present one was not mathe- 
matically correct. He pointed out, however, that by it 
the speed of quite different boats had been predicted with 
considerable accuracy. 

Mr. Hope, responding to the discussion, thanked Mr. 
Froude for his criticisms of the formula suggested in the 
paper. He was quite willing to admit that it was by no 
means perfect, but contended that up to a certain point it 
had acted very well. 

Mr. Smith said there was room for a mathematician to 
go into the whole question of the formula. He thought 
it was wise to endeavour to kill vibration in motor boats 
by putting in plenty of transverse stiffening. 

The Chairman, Dr. Elgar, said they found trouble in 
many cases in dealing with the behaviour of water in its 
resistance to a body passing through it. The action was 
often quite opposite to what they had been led to expect. 
Hence the difficulties of framing formulae for the speed 
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of vessels. He expressed the thanks of the meeting to 
the authors of the papers. : 
The meeting then adjourned for the afternoon. 








A NOVELTY IN SHIP DESIGN AND CONSTRUC- 
TION. 


THERE are but few ship-owning firms which are disposed to 
make radical departures from the usual methods of ship con- 
struction and design. Throughout many developments steam 
vessels have generally retained a certain amount of similarity 
to the sailing ship in the matter of masts, and though their 
spars have certainly been gradually shorn bit by bit, the 
mast in some form or other has been present. In the vessel 
which we are about to describe, the owners, Messrs. Alfred 
Holt and Co., of Liverpool, have decided to do without masts 
altogether, and in the accompanying engraving we are 
enabled to illustrate the Teucer, an interesting type of vessel 
which has just been delivered by R. and W. Hawthorn, 
Leslie and Co., Limited, of Hebburn-on-Tyne, to Messrs. 
Holt and Co. Our engraving is reproduced from a photo- 
graph taken at sea whilst the vessel was on her trials. 
Instead of masts, the Teucer has four large pillars, placed 
two forward and two aft. These serve as derrick posts for 
lifting heavy weights, being intended for loads up to 36 tons. 
The whole design of the vessel has been carried out with the 
object of making her most suitable for her trade, which is to 
be in the Far East. Her cargo gear can cope rapidly with 
the loading and discharging of her deadweight of 13,000 tons. 


She has altogether thirty-six derricks, and these are worked | 


by twenty-six powerful winches. The dimensions of her 
hatchways will permit of bulky cargo such as railway 
carriages, boilers, or the larger pieces of machinery, being 
shipped, and this is an important factor in the general cargo 
trade. Clear holds have been obtained by doing away with 
the usual stanchions, but the strength of the vessel has not 
been allowed to suffer by this concession to cargo-carrying 
capacity, and the special details giving strength in the con- 
struction of the hull are very interesting. The dimensions 
of the Teucer are :—Length, 482ft., by 42ft. 6in. depth, by 
54ft. beam, and when fully laden she will carry 13,000 tons 
of deadweight cargo. A house amidships contains the 
accommodation for the officers and engineers and the chart- 
house, &c., the navigating bridge being situated above these. 
It will be noticed that the two forward pillars are joined by 
a bridge. This is about 50ft. above the water-line, and in 
heavy weather will doubtless prove very useful as a look-out. 
Accommodation has been placed aft, under the shelter deck, 
for about 350 emigrants, all necessary galleys having been 
provided. The vessel has twin-screw machinery, constructed 
by the North-Eastern Marine Engineering Company, 
Limited, at Wallsend-on-Tyne. It consists of two sets of 
triple-expansion engines, with cylinders 23in., 384in. and 
65in. diameter, with a stroke of 48in:, and three large 
boilers, which work at a pressure of 190lb. Hawthorn, 


Leslie, and Co., Limited, have another vessel of the same | 


type as the Teucer now in hand for Messrs, Holt and Co., and 
this will probably be named the Antilochus. 








INTERNAL COMBUSTION MOTORS. 


THE third and last of the series of lectures on ‘‘ Internal 
Combustion Engines’’ was delivered by Professor Bertram | 
Hopkinson, M.A., M. Inst. C.E., at the Royal Institution on | 
Thursday afternoon, the 5th inst. In the previous lecture 
Professor Hopkinson had considered the different ways of 
controlling the power of the engine at any given instant. 
The three methods given were (1) throttling; (2) altering | 
the supply of gas to the cylinder whilst keeping the mixture | 
constant ; (3) timing the spark. All of these methods he | 
had more or less condemned, especially the first and third. 
In this lecture he explained a method be which the objections | 
he had raised to the above-mentioned systems were obviated. | 
This method can be best explained by referring to the small | 
diagrams. The top view shows a cylinder homogene- | 
ously filled with a mixture of gas and air in the proportion of 
1 to 13. The lower diagram shows the cylinder filled with | 
the same quantity of gas, but the mixture is, so to speak, 
stratified. There is a layer of pure air between the mix- 
ture and the piston. The result was that the flame 


| Bridge, G.C.B,, being in the chair. 





- 
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| travelled very rapidly through the rich mixture, giving a 
sharp impulse. The gases expanded evenly, and combustion 
was complete. Further, it was pointed out that by this plan 
a cushion of air between the mixture and the piston, thereby 
keeping the latter cool, was secured. However, even this 
method was said to have disadvantages. The velocity of 
gases at the ports was as high as sixty miles per hour, and 
thisset upa turbulent motion when the gas and air were drawn 

| in, and it was for this reason impossible, except with great 
difficulty, to get the good results enumerated above. They 
had, however, been obtained in large engines, and the lecturer 
expressed the opinion that this method could also be applied 
to small engines. A practical experiment was then made to 

| illustrate that the mixture and pure air did not intermingle 
| when exploded. A glass tube was filled at the upper end 
with a rich mixture, the lower part was filled with smoke. 
On explosion the smoke was driven down, but the flame 
never penetrated into it; thus showing that the effect 
of stratification was not spoilt by the explosion. The smoke 
quickly rose again in the tube, due to the cooling of the 
gases, ; 

The theory of the two-cycle engine was then explained. 
The advantages claimed for this type of engine, beyond the 
obvious one, i.e., double power, were (1) cooling effect of the 
blast of air passing through the cylinder to blow out the 
burnt gases, thereby enabling a higher compression to be 
used; (2) that it can be governed on the stratification 
principle; (3) that a smaller amount of gas, with con- 
sequent small sharp explosion is required. The disadvantages 
enumerated were (1) that the pumps for injecting the charge 




















STRATIFICATION DIAGRAMS 


| required a considerable amount of power to work them, 


thereby greatly reducing the advantage of the double power, 


| andalsoadding considerably to thecost; (2) thatif itis required 


to fill the cylinder completely with gas, some must escape 
through the port holes at the front end of thecylinder. Thus 
there is a waste of fuel, which, however, is not considerable. 
Speaking of the future of the ‘‘ Otto’’ and the two-cycle 
systems, the lecturer said that opinion was divided upon the 
| subject, but he thought that the adoption of either system 
| depended entirely upon circumstances. A series of views of 
| gas engines and gas-making plant was then thrown upon the 
screen, 








Joun I. THORNYCROFT AND Co.—The annual staff dinncr of the 


| firm of John I. Thornycroft and Co., Limited, was held at the 


Criterion Restaurant on Saturday last, Admiral Sir Cyprian B. 
There was a large attendance, 
and an excellent musical entertainment was interspersed between 
the various toasts. The toast of ‘“‘Our Navy” was proposed by 
Mr. 8S. W. Barnaby, M.I.NA., who emphasised the value of good 
marksmanship. Aumiral Sir Cyprian Bridge responded, and, in 


| alluding to the improved shooting in the Navy, said that this was 


probably largely due not so much to superior talent as to the im- 
provements in guns which had taken place inrecent years. The toast 
of ‘‘The Chairman” was pro i Mr. John E. Thornycroft, 
M. Inst. C.E., whoreferred totheservices rendered tothe N avy bySir 
Cyprian Bridge. Sir William Bull, M.P., pro “The Guests, © 
iad remarked upon the remarkable growth of the motor branch of 
the Thornycroft firm’s works. It was mentioned during the even- 
ing that a large number of motor omnibuses are now being con- 
structed at Basingstoke, and that two torpedo destroyers with 
steam turbines and oil-fired boilers are progressing at Chiswick. 
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RAILWAY MATTERS. 


\y engin2-driver on the London and North-Western 
Railway named Bellamy, has besn appointed a magistrate for the 
Borough of Stockport. 

[r is announced that Lord Aberdeen, the Lord- 
Lieutenant of Ireland, has resigned his seat as director of the 
Great North of Scotland Railway. 

Tar middle doors cf the carriages on the Metropolitan 
have not proved satisfactory, and the company has dis- 
1 their use, for the present, at any rate. 





Railway 
continue( 

AccorDING to a statement recently issued by the 
Mexican Government, 255 miles of railroad were built in that 
country in 1905, making a total mileage of 10,488 miles. The plans 
for new roads projected aggrezate more than 1009 miles. 

Tur Board of Trade have recently confirmed the 
turton and Ashby Light Railway (Amendment) Order, 1906, 
authorising a deviation in the parish of Swadlincote, in the urban 
district of Swadlincote district, in the county of Derby, of a 
part of Railway (No. 1) authorised by the Burton and Ashby Light 
Railway Order, 1903. 


AccorpinG to a Reuter telegram it has been decided | 


by a majority of 3837 to municipalise the street railways and tram- 
ways of Chicago ; 14,488 voters supported the scheme, and 10,65] 
votes were recorded against it. The issue of certificates for 
415,000,000 for the purchase of the existing systems has also, it is 
rumoured, been approved. 

Durmnc 1905 the ambulance men of the London and 
North-Western Railway Company attended to 4366 cases arising 
out of accidents. The workpeople of the company are encouraged 
to acquire a knowledge of * first aid ” rendering, and the directors 


offer a challenge shield for competition amongst representatives of | 


the eleven districts into which the line is divided for ambulance 


purposes. 


fir a cast manganese steel rail, and it has been assigned to the 
faylor Iron and Steel Company. The process consists in casting 
tle rail in the form in which it is to be used, and then toughen- 
irg it. The cooling of the rail after solidification is checked. 
Later heat is applied, and when the rail has reached a predeter- 
mined temperature it is plunged into cold water. 


Tur Atchison and Santa Fe Railroad system is arrang- 
ing to construct 500 miles of new road in Texas this year. 
proposed construction includes a road from a point on the 
Pecos and Northern Railroad, in Palmer County, through Western 
‘exas, and southward to Brownwood, 350 miles; also through 
Randall County, and into Lubbock County, 125 miles ; and another 
connection from Texas into Louisiana, 28 miles, to connect the 
system there with the Jasper and Eastern Railway. 


Tue Swedish Government have introduced a Bill in 
Parliament authorising a grant for the purchase of waterfalls 
belonging to private persons, with a view to utilising them for 
supplying power for electric State railways. Itis further proposed 
to empower the Government to expend a sum not exceeding 
£277,000 to purchase waterfalls, which may be considered neces- 
sary for working the State railways in the immediate future, and 
the purchase of which cannot be delayed without detriment to the 
State. 


Tue decision arrived at a few months ago by the 
Russian Ministry of Ways of Communication that all the new 
rolling stock required by the railways of the Empire should be 
made at home was praiseworthy and altogether natural ; but the 
Ministry has had to revoke that decision, as it has found that the 
tussian works are unable to turn out the locomotives and rolling 
stock now needed so greatly. Thus, orders for some of the loco- 
motives, passenger coaches, and goods wagons are being placed 
abroad, 


Russta does not seem to be tired of building railways 
in out-of-the-way regions that do not hold out any immediate 
promise of reward. It is announced that the latest scheme is that 
of laying down a railway from Aigun on the Amur River to 
Tsitsihar. The necessary permission has been granted by the 
authorities at Peking, and the necessary capital is to be supplied 
by the Chinese themselves. The projected line will run in a south- 
western direction across the middle of North-east Manchuria. 
And all the while there remains so much to be done in railway 
reform generally in the railway system of European Russia. 


Goop progress continues to be made with the electrifi- 
cation of the Hammersmith and City Railway, jointly worked by 
the Great Western and Metropolitan Railways. ‘The electrification 
of this line will enable electric traction to be in operation between 
Aldgate and Hammersmith, and lead to the final withdrawal of 
the last remaining steam trains from the Metropolitan and allied 
systems. The line between Latimer-road and Kensington (Addison- 
road), over which the Great Western work a half-hourly service to 


and from Aldgate, will also undergo conversion, and the existing | 


service will be improved to four trains an hour each way instead of 
two as at present. 


Tue Commercial Intelligence Branch of the Board of 
Trade is informed by H.M. Consul at Stockholm that tenders are 
invited for the supply to the Swedish State Railways of rolled steel 
joists—‘* Flusseisen ” quality—of two kinds, viz., for bridge build- 
ing and for wagons. Sealed tenders, marked respectively ‘‘ Anbud 
a balkar fir brobyggnader ” and ‘‘ Anbud & balkar fir vagntill- 
verkning,” should be addressed to Kungl. Jernviigsstyrelsens 
Registrator, Stockholm, where they will be received up to noon on 
the 17th April next. Further particulars, in Swedish, together 
with notices regarding the manufacture, testing, and delivery of 


Kasinghall-street, London, E.C. 


A RAILWAY connecting the stations of Valdonne and 
La Barque, on two separate lines of the Paris-Lyon-Méditerranée 
system, in the Department of the Bouches-du-Rhéne, has been 
opened for traffic. The new line passes through Fuveau, which 
gives its name to the lignite field of France, and is the head- 
quarters of the principal company that works this fuel, the Société 
Nouvelle de Charbonnages des Bouches-du-Rhéne. This company 
has lately brought to a successful termination its great work of 


driving an outfall adit, 20 kiloms. = 12 miles long, to the sea, for | 


taking off the mine water and also for haulage of the lignite to 
Marseilles, The springs tapped afforded such a volume and head 
of water that they were turned to account for generating electric 
current that produced all the power required for the rock drills, 
haulage, &c., as well as lighting. 


THE Commercial Intelligence Branch of the Board of 
Trade have received from the Acting British Consul-General at 
Christiania particulars of a call for tenders by the Norwegian State 
Railway Department for bridge-building work, the total weight of 
ironwork in connection with the two bridges concerned amounting 
to some 328 tohs.~ Tenders in’sealed envelopes will be received in 
Christiania up to 10 a.m. on the 14th April. Copies, in Norwegian, 
of the general regulations, special conditions and form of tender, 
and conditions for supplyof steel and ironwork, may be seen at 


the offices of the Commercial Intelligence Branch of the Board of | 


Trade, 73, Basinghall-street, London, E.C. A set of twenty-two 
drawings may be obtained at a cost of 11 kroner—about 12s. 3d.— 
per set, from the chief cashier of the Norwegian State Railways, 
No, 1, Jernbanetorvet, Christiania. 


Seg 
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NOTES AND MEMORANDA. 


Tux total value of the Russian warships either sunk 
by the Japanese or captured by them during the late war has 
been found by the Russian Ministry of Marine to amount to no 
less a sum than £26,570,000. 


THE United States House Committee on Naval Affairs 
has decided in favour of building one battleship of the largest 
type, the tonnage to be deter:nined by the Secretary of the Navy, 
and three torpedo-boat destroyers. 


Tue city of Pierre, S.D., has decided to install an 
incandescent electric light plant, to be driven by waste water from 
artesian wells. It is stated that tests show that this water comes 
up under sufficient pressure to develop more than enough power to 
operate such a plant. 


A Uyitep States patent has been granted to an 
American for a process of combining titanium with other metals. 
The process consists, in brief, in melting ferro-titanium by the 
| action of an electric current and then adding this molten metal to 
steel as the latter is tapped out of the furnace. 


THE most striking feature connected with the German 
| coal trade last year is the shipment of 36,000 tons of coke to the 
| United Kingdom. In the previous year the initial shipment was 
| made to this country, but then only 1000 tons, but that shipments 
| have since been steadily made is proved by last year’s remark- 
able tonnage, 

Tae Cunard liner Campania arrived at Liverpool on 
Saturday from New York. On Monday, the 2nd inst., when the 
vessel was 2350 miles from the English coast, communication by 
| wireless telegraphy was established with Poldhu, in Cornwall. On 

Tuesday night, when 1850 miles from Poldhu, news messages were 
received from both continents, 








As evidence of the favour in which German cutlery 
is growing the exports have risen in quantity from 7559 tons in 


£1,458,250 respectively, the large increase in shipments to the 
| United Kingdom, India, the United States of America, and the 
Argentine Republic being especially noteworthy. 


THe United States Navy Department has received a 
| report of the preliminary target practice of the battleship Ohio on 
the Asiatic Station. From the record made by the Ohio's big 
guns it would appear that this ship will be a formidable competitor 
this year for the trophy. The report states that with one of her 
big 12in. guns a record of 2-08 hits per minute was made. 


Tae President of the Local Government Board, Mr. 


Gladstone, has reported that in 1903 112 men and 29 women were | 


killed by motor and other mechanically-driven vehicles in England 
and Wales; and in 1904 131 men and 46 women. 


e'ectriz and steam tramcars, traction engines, motor dray wagons, | 


&c., and steam rollers. 


An extraordinary output of steel in America during 
1905 is revealed by the recently published figures. The production 
of steel was 19,912,000 tons, showing over 6,000,000 tons increase 
on 1904, and 100 per cent. increase over 1900. The crucible steel 
returns are not yet in, but these will no doubt bring the total over 
20,000,000 tons. With the output of Germany and Great Britain 
the grand total is more than 35,000,000 tons of steel. 


In a report issued last week the Chief Registrar of 
Friendly Societies states that 739 trade unions were upon the 
register at the close of the year 1904. The total membership for 
Great Britain and Ireland of the 646 unions which furnished 


returns was 1,544,461 persons, while their income amounted to | 


£2,485,838, and the expenditure to £2,351,799. The balance of 
funds at the end of the year was £5,385,924. As compared with 
the previous year, the membership showed a diminution of 2 per 
cent., but an increase was made in the aggregate funds of cver 
£125,000. 

From the returns compiled by Lloyd’s Register of 
Shipping it appears that, excluding warships, there were 547 
vessels of 1,401,882 tons gross under construction in the United 
Kingdom at the close of the quarter ended 3lst March, 1906. The 
particulars of the vessels are as follows :—Steamships 511, gross 
tonnage 1,394,628, compared with 441 of 1,241,871 on March 3lst, 
1905 ; sailing ships 36, gross tonnage 7254, compared with 33 of 
9472 tons on March 31st, 1905. The total number of warships was 
55 of 297,895 tons displacement, and of these 47 were being built 
in private yards. 


A wire which breaks in tension practically without 
elongation may be elongated 20 or more per cent by bending. 
MM. Bouasse and Berthier alternately bent a hard-drawn iron 
wire by winding on and unwinding from a cylinder whilst under 
tension. 
times on a cylinder of 2 cm. diameter, under 20 kg. tension, had 
elongated 24 per cent. of its initial length. With a given radius 
| of cylinder and given tension the elongation per operation is at 
first a diminishing, and afterwards an increasing fraction of the 
length at the beginning of each operation. 


Consut Drepericu, of Bremen, reports that a number of | 
| experiments have been made recently in using compressed peat | 
; and coal mixed for fuel in a brickyard, and the result has been so 


| favourable that it will no doubt open a new field for the use of 
peat as fuel in the manufacture of bricks. In the neighbourhood 
of Jever, Oldenburg, an excellent, heavy, blue clay is found 
which was considered suitable for the manufacture of hard clay 
paving bricks. All efforts to manufacture such bricks from this 
| clay proved unsuccessful until a mixture of one part of peat and 
ten parts of coal was tried as fuel. 


brown brick was obtained. 
THE performance of the United States battleship New 


Jersey on her trial on March 29th in maintaining a s 
knots an hour in a four-hour endurance run off the 


| her at the head of all American-built battleships so far as speed is 
| concerned, says the Army and Navy Journal. Her average revo- 
| lutions per minute on March 29th reached 126-297, and from these 
figures the Trial Board announced that she had made an average 
of 19-18 knots an hour, compared with 19-01 made by the Rhode 
Island and 19 by the Virginia, sister ships, at their trials a few 
months ago. At one time the New Jersey’s speed reached 19-278 
knots an hour for a period of fifteen minutes, while her lowest 
speed for a similar period was 18-960 knots. 


Tue Roumanian Government has, we are informed, 
passed a patent law by which letters patent are granted without 
examination, and without any guarantee of novelty, utility, or 
legality. All inventions patentable in this country can be pro- 
tected in Roumania, except foods for men or cattle, medicines, 
healing, or disinfecting devices; but inventions connected with 
war or Government monopolies can be appropriated by the Govern- 
ment on such terms-as the Court may consider just. Patents- last 
for fifteen years except when imported from abroad, and patents 
of addition for ten years. Up to the 13th of July patents can be 
granted for inventions already patented abroad to expire with 
their home patent, but after the 13th of July nothing can be 
patented that has been patented more than six months abroad, or 
has been published in any country sufficiently to enable the work- 
ing to be properly performed from such description. The cost of 
| patents are two or three times that of those of this country. 


P | 1903 to 10,4 si 905, « in V; 1,072 | 
A patent has been granted to an American inventor | > 20/900 tone in 1905, and in value from £1,072,300 to 


The vehicles | 
included motor cars or carriages, motor cycles, motor omnibuses, | 


A wire of 1-18 mm. diameter wound and unwound eight | 


The result was that, instead of | 


the balks, forwarded by H.M. Consul, may be seen at the offices of | the light-red brick which had been produced formerly, a hard and 


the Commercial Intelligence Branch of the Board of Trade, 73, | 


of 19-18 | 
New England | 
coast, coupled with her remarkable spurt the day previous, places | 


MISCELLANEA. 


THE Radcliffe Council have decided to reduce their 
charges for electricity. The maximum charge in future will be 
4d. per unit for ordinary lighting purposes and 24. for public 
lighting. 


We learn that Messrs. Cammell, Laird and Co. have 
been awarded the contract for a 36-knot destroyer. It is reported 
that the new boat will use liquid fuel. and will be equipped with 
turbine engines. 


WE regret to announce that M. Geny, manager of the 
Creusot Works at St. Nazair, France, met his death while inspect- 
ing one of the departments on Monday last by falling from a 
scaffold into a trench 16ft. deep. Death was instantaneous. 


Tue Gas Committee of the Manchester Corporaticn 
are willing to sell gas for manufacturing purposes at a lower rate 
than that which is charged to general consumers. Applicants 
may have it fora year at 2s. per 1000 cubic feet, which is 3d. below 
the usual price. 


We have received a copy of the first issue of the 
National Telephone Journal, which is a paper produced by the staff 
of the National Telephone Company for the benetit of the staff. 
This now numbers 16,000 persons, whose common interests the new 
monthly periodical is intended, and seems likely, to serve. 


Tuis year the Gas Department of the Southport Cor- 
poration will be in a position to hand over £13,000 of the profits in 
aid of the rates, and they promise the same sum for next year. 
The electricity department is giving £2750, the sane sum as last 
year, It is not anticipated that there will be any profit from the 
tramway. 

AN important discovery of iron ore deposits has been 
made near Ailerbach, in Saxony ; in fact, it is the most important 
discovery of iron ore that has been made so farin Germany. The 
deposits are nearly two miles in length, 167ft. in width, and 67ft. 
in thickness, and it is calculated that they contain sufficient ore to 
keep the blast-furnaces of a company founded at Rosenberg at 
work for 250 years. 


In taking stock last year at the Calcutta Mint of the 
old machinery, it was found that a boiler, which must have been 
put down in the first half of the nineteenth century, was of the 
purest copper. Its value. was enormously greater than when it 
wes manufactured, for copper has appreciated in a remarkable 
manner since the development of electrical undertakings. The 
| boiler was melted down and converted into copper coins. 


Ir has been arranged that the Devonport Water Com- 
pany’s undertaking shall be transferred to the corporation of that 
town on June 30th next. The Act of Parliament authorising the 
purchase by the municipal authorities was passed in 1902. The 
| price to be paid is £244,000, which includes £5000 on account of 

the legal costs incurred by the company and one-half of a sum of 
| £58,203 which was finally in dispute Stone the parties. The 
| water is derived from Dartmoor, and is supplied by gravitation. 
} P 
A NEw yacht for use by the Minister of Marine is be!" 
| built in the Creighton yard at Abo, the old capital of Finland. 
| The yacht is of 507 tons displacement, and its estimated cost is 

£42,500. The Minister was not satisfied with the speed of 15 

knots, which was stipulated in the contract, and he requested that 
| it should be increased. However, the Creighton firm demanded 
| an additional £2000, and the Minister had to give way. The cabin 
| fittings are most luxurious. The new yacht is to be ready for use 
| by the time that the Gulf of Finland is free of ice. 


A.THoUGH the internal waterways are of such value to 
Russia during the greater part of the year, yet, strange as it must 
seem, no work is being carried out upon them this year by the 
Russian Government. On the other hand, money is being spent 
by the State in exploring and dredging the Amur River in the Far 
| East, as the authorities claim that ‘‘such work is indispensable.” 
| However, probably with a view to saving appearances, the Minister 
| of Ways of Communication has appointed a special Commission to 
| overhaul the Board in charge of Internal Waterways. Thus, 
somebody will be doing something. 


A TELEGRAM from Lahore states that a company has 
been formed, with a capital of £2,000,000, to construct a hydro- 
electric power instailation in Kashmir by harnessing the Jehlam 
River. The prospectus states that the available power will be 
utilised to supply the current for an electric railway 200 miles in 

| length to connect Abbotabad with Srinagar ; to supply the motive 

wer for numerous proposed factories, and thus serve to convert 
Kashmir into the Lancashire of India ; to supply power for local 
tramways and light railways. The initial supply will be equiva- 
lent to 80,000 horse-power. The scheme, when carried out, will be 
the biggest of its kind in the world. 


THE United States Vice-Consul at Nuremberg reports a 
new invention in the glass-plateindustry, which he believes will bring 
about a revolution in the trade. It is the invention of Mr. Four- 
| cault, a Belgian. Hitherto, in the making of window glass, the 
molten substance has been blown into cylinders by glass-makers’ 
pipes, and subsequently flattened, while in the making of plate 
glass the viscid mass was cast from the pots and rolled. The new 
invention draws the molten substance from the pot and conducts 
it between rollers lying side by side. Seventeen pairs of these 
rollers are built up tower-like above the pot. The liquid mass cools 
on its way between the rows of rollers and comes out from them 
polished on both sides, in any desired thickness—this being 
regulated by the relative position of the rollers—beautifully 
flattened and ready for use. 


A RUBBER exhibition is to be held at Peradeniya from 
September 13th to 27th, 1906, under authority of the Ceylon 
| Government. In a circular letter the Director of the Royal 

Botanic Gardens draws attention to the rubber plantations of 
| Ceylon and the Federated Malay States, where rubber equal, if 
not superior, to the Para rubber of Brazil is now being cultivated. 
The exports are still inconsiderable, but they are doubling every 
year, and it is anticipated that in about seven years’ time they 
| will reach about ten or fifteen million pounds weight, and that in 
| fifteen years’ time they will exceed the exports from Brazil. It is 
| claimed for the plantation product that it possesses great advan- 
| tages over wild rubber, which it will ultimately displace. The 
| exhibition is being held with a special view to evolving ideas and 
| machinery which may be of assistance in the manufacture of 
| rubber. Entries must reach Mr. E. B. Denham, the Secretariat, 
| Colombo, before July 31st. 
AN arrangement of some novelty, having an interesting 

bearing on long-distance steaming for moderate sized ships, is that 
about to be adopted in the case of several large paddle-steamers 
which are under construction on the Clyde, the Tay, and elsewhere 
| in the United Kingdom, for Mr. Mihanovitch, of Buenos Ayres. 
When they leave their builders’ hands the vessels are to be sent 
across the South Atlanti¢ in one fleet, with a collier in attendance 
to replenish their bunkers ex route. Opportunities of this kind do 
not, of course, often present themselves, as craft of this descrip- 
tion—usually one at a time—have a course mapped out for them, 
to fit in with coaling places at suitable points. Another departure 
from the conventional is about to be made by Mr. Mihanovitch. 
A number of large barges, some of them 210ft. long, now being 
built in this country, will be rigged as three-masted schooners, and 
sail across to South America. Hitherto vessels of this kind have 
been taken down by their builders, and shipped in sections to their 
destination. 


| 
| 
| 
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> surface ; the second is the temperature of the cool- 
| 


2| Atlantic 1-5 square feet of condensing surface has 


>| can be got when the surface amounts to 10,000 or 


j | The new condenser is cut up into three compart- 
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REPLIES. 


J. C. (Southend).-—You could probably see Eyermann’s ‘‘ Dampfturbinen” 
at the Patent-office Library, Southampton-buildings, Chancery-lane. 

E. G. R.—We cannot recall the title of any work dealing specially with 
swing bridges, but may refer you to two articles on the subject in our 
issues of June 8th, 1900, and October 12th, 1900. Go to the Patent- 
office Library, Southampton-buildings, Chancery-lane, and consult the 
books there. 

R. T. Vickers.—The kind of arrangement you suggest is never satisfac- 
tory. A face of either leather or india-rubber would give trouble, and 
the driven pulley should be properly built up of a number of discs of 
leather, paper, or some of the special frictional materials pressed tight 
together. It is unnecessary to cover the wheel as well. Why do you 
not use a belt? Even a very short one would probably give better 
results than a friction drive. Write further particulars. 


INQUIRIES. 


PAPER SHAVINGS. 

Srr,—Can any of your readers tell me the names of makers of machin 
for making paper shavings? B. 

April 10th. 

ERRATUM. 

In our description of Terry's Well Water Recorder on e 352 of our 
issue of the 6th, we omitted to state that the apparatus made by Messrs. 
Haywood Brother and Eestein, of Union-street, Borough, is patented. 








MEETINGS NEXT WEEK. 





Tux Jontor InstitvTION or ENcrngErs.—Friday, April 20th, at 8 p.m., 
at the Westminster Palace Hotel. Paper, ‘‘ Recent Developments in the 
Construction of Suction Producer Gas Plants,” by Mr. William A. Tookey. 
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| at the Institution of Civil Engineers, Great George-street, Westminster, 
8.W. Ordinary meeting. Papers: ‘‘Some So-called Vagaries of 
Lightning Reproduced Experimentally,” by Alfred Hands, F.R. Met. Soc. 
‘* Note on the Value of a Projected Image of the Sun for Meteorological 
Study,” by Miss Catherine O. Stevens. 
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The Efficiency of Surface Condensers. 


| On Thursday, the 5th instant, Professor Weighton 
|read before the Institute of Naval Architects a 
| paper of quite unusual interest. It is an apt and 
| pertinent illustration of the curious way in which 
| engineers, like other people, believe that they have 
| attained perfection when they are really very far 
from it. Professor Weighton to all intents and 
| purposes said that we are putting into our ships 
| and electric generating stations surface condensers 
| just twice as big as they need be. That is the 
conclusion which the results of very carefully con- 


| however, that the experiments were made on a small 
| scale, and that it is not at all certain that large con- 
| densers, made on the “ Contraflo.”” system, as it is 
| called, would prove equally efficient. In another 
impression we shall give the substance of Professor 
Weighton’s paper; it would be inipossible to repro- 
| duce in our pages the mass of tabular matter and 
| diagrams which set out the results of his experi- 
| ments in detail. 
Hitherto it has been the custom in designing 
surface condensers—at all events, for ships—to 
| keep two factors in view. The first is the grate 


| 
| 
| 
| 


ing water. For steamers. plying in the North 
| been found ample per indicated horse-power. But 
| for steamers moving in tropical waters from two to 
| three times as much surface is needed. In the 
| French navy, in the Mediterranean, the condenser 
| surface is usually about thirteen times the grate 
|surface. Professor Weighton found that with a 
quadruple expansion engine, using about 12 lb. of 
steam per horse-power per hour, the normal surface 
condenser required 1-2 square feet of surface todo as 
much work as the worst of two Contraflo condensers 
did with 0 6square feet, and the best of the new type 
did with 0°36 square feet. If equally good results 


12,000 square feet, instead of less than 100ft., 
then we think our readers will admit that the 
|inventor of the Contraflo condenser has made an 
|invention of superlative value. The principle 
involved is extremely simple. This is, we suppose, 
the reason why no one applied it in practice before. 





ments, or tube groups, and the cooling water flows 


long, the cooling water has to pass through a total 
length of 12ft. before being discharged. There is 
nothing, so far, new in this. The novelty consists 
in draining each section of the condenser separately, 
so that the water produced in the upper section 
shall not run down and wet the tubes in a lower 
section. According to Professor Weighton, the 
abstraction of the water in this way more than 
doubles the efficiency of the cooling surface. 

We are here face to face with another of the 
anomalies constantly met with in statements con- 
cerning steam. Thus it has been shown by 
careful experiments carried out recently in Germany 
that the initial condensation in a steam cylinder is 
enormously augmented in quantity if the cylinder 
surfaces are wet. Indeed, this fact has been known 
in a general way for many years. In other words, a 
damp metallic surface will condense steam with 
enormous rapidity as compared with a dry metallic 
surface. According to Professor Weighton’s experi- 
ments, if we want to attain maximum condenser 
efficiency we must keep the tube surfaces dry. We 
dare not attempt to reconcile a tremendous discre- 
pancy such as this, and we are not ashamed to 
admit that we do not quite grasp Professor Weigh- 
ton’s meaning. The results obtained seem to be too 
good to be true. Professor Weighton is quite 
clear and precise. ‘Not only,” he says, “is it 
possible to maintain a vacuum, which may, if 
required, be as high as 29in. with an air pump of 
not unusual capacity, with a hotwell temperature of 
3 deg. to 5 deg. above that due to the vacuum, but 
to do this with less expenditure of condensing 
water and less condensing surface than would be 
the case were the conditions such as to yield a hot- 
well lower in temperature. In other words, the 
higher hotwell temperature, and the smaller amount 
of condensing water and surface, are both due, the 
former entirely and the latter partially, to the same 
cause, viz., the compartment drainage of the con- 
denser.” For the time being we may concentrate 
our attention on this proposition. It is fundamental, 
and the new condenser must stand or fall with it. 

In dealing with the question we have first to 
consider whether Professor Weighton is, or is not, 
exaggerating his results; or to be more precise, is 
he, or is he not, drawing deductions from the 
particular to the general which are not warranted ? 
Thus he appears to think that 1:5 square feet of 
cooling surface is the least that can be used to get 
an indicated horse-power under normal conditions. 
Much less than this, however, has been found to 
suffice at sea when the condensing water did not ex- 
ceed 50 deg., and was, ofcourse, abundant. Itisenough 
to mention this point without insisting on it. We 
shall be content to take the definite statement that 
‘“‘Withsuitable condenser design and proportions, and 
in conjunction with ‘dry’ air pumps, a condensa- 
tion rate of 20 lb. of steam per square foot of surface 
per hour will be maintained in association with a 
vacuum of 284 in., and a quantity of condensing 
water equal to 24 times the feed water, at 


an inlet temperature of 50 deg.” We think 
it may be safely conceded that this result 
has never before been attained, at all events 
with any regularity. Experiments made in 
France, at Indret, with a coil of tubing having 
11. square feet’ of surface,- showed that it 


condensed 20 lb. of steam per hour per 1 deg. Cent. 
of difference of temperature. Approximately this 
means that 1 square foot of surface would condense 
1lb. of water per 1 deg. Fah. The air had been 
completely expelled from the water and the steam. 
If the water were at 50deg. and the steam at 
212 deg. Fah., then the condensation would be at 
the rate of no less than 162 lb. per square foot per 
hour. In practice no such result could be got, 
because it would be impossible to maintain the 
difference in temperature. Professor Weighton’s 
efficiency seems to have been greater than that of 
the Indret tube; but we are disposed to think that 
other factors besides the draining of each com- 
partment were in operation. Thus it has been 
shown that short condenser tubes are much 
more efficient than long, perhaps because the 
water is not only heated toward the end of a 
long course, but is not sufficiently broken up, 
so that hot layers, if we may use the phrase, keep 
in the sides of the tube. To this Professor Weigh- 
ton has called attention. The hotter water, too, 
will cling to the top of the tube, which is just the 
place where the steam impinges on it. Professor 
Weighton put triangular wooden cores into his 
condenser tubes, to break up the water. We 
suggest that he tries the effect of narrow slips of 
sheet metal, twisted a few times, so as to resemble 
a screw of extremely coarse pitch. The effect 
would be strictly analogous to that of the 
“ deflectors” or “ bafilers’’ sometimes used in the 
tubes of marine boilers. 





| backward and forwards through the tubes three or | 
| four times, Thus, in a condenser with tubes 4ft. | 





Our readers will remember that we directed 


attention in a recent impression to a paper read by 


376 


THE ENGINEER 


APRIL 13, 1906 





ee iL 





Mr. J. A.. Smith, of Melbourne. From this we 
make the following extract. Its bearing on Pro- 
fessor Weighton’s arguments needs no detailed ex- 


planation :—*“ A point that appears to have escaped | 


notice is the effect of the drip from horizontal 
tubes. 
At the refrigerating surface the fluid, especially if 
air be present, will be colder than the vapour ; 
and if sufficient time, equivalent to length of fall, is 
allowed, this difference will be utilised in cooling 
the steam and heating the hot-well water. Land 
practice has largely followed marine, in which 
restricted space compels the close centering of the 
tubes. It remains to be seen whether inter-tube 
spaces, and the flooding of lower tubes by the drip 
from the higher, cannot be dealt with more efficiently 
in design.” Furthermore, let it be remembered 
that great care was taken to keep air out of the 
Contraflo condenser, because its presence even in a 
minute quantity is fatal to efficiency, and we have 
at once a feasible explanation of a part of the gain 
which could not possibly be. obtained in regular 
work at sea. 

However the result has been brought about, it is so 
good that if it could be sustained by actual practice 


we have very little doubt that it would go far to | 


revolutionise the design and construction of surface 
condensers. We cannot exaggerate the advantages 


that would be gained in the Navy by a reduction of | 


nearly 50 per cent. in the dimensions of the con- 
denser. The two weak points in the paper are 
first that it is not certain that results obtained 
during an experimental investigation on a small 
scale will be invariably obtained, say at sea. The 
second difficulty is that there is no apparent con- 
nection between the keeping of tube surfaces com- 
paratively dry and the enormous increase in the 
heat transmitting powers of the metal of the tube. 
It must not be forgotten that the tubes are simply 
wet and less wet, they cannot be dry in the full 
sense of the term. After all has been said, however, 
the fact is indisputable that Professor Weighton has 
established a case for further experiment. It re- 
mains now for some builder of marine engines to 
take the subject up and send a ship to sea with a 
“ Contraflo”’ condenser under such conditions that 
accurate data may be obtained concerning its per- 
formance. 


Patent Law. 
It is to be hoped that the influential deputation 
which brought before Mr. Lloyd-George on Monday 
the question of the reform of certain parts of our 


patent laws will succeed in enforcing inquiry into | 


the subject of the compulsory working of patents 
in this country. The deputation was headed by 
Sir William Holland, and its chief spokesmen were 
Mr. Levinstein and Sir Joseph Lawrence, gentle- 
men who have used unremitting exertions to bring 
about the desired changes. But they came with 
more than their personal opinion and influence, 
great as they are, for they spoke on behalf of the 
Associated Chambers of Commerce, and, under the 
circumstance, there can be little doubt that the 
feeling of dissatisfaction with a law which allows a 
foreigner to sell in this country, under the monopoly 
of a British patent, goods made abroad is wide- 
spread. 

The condition of affairs may be described very 
briefly and simply, and the inconsistency of the law 
will be at once obvious. The object of a patent is 
to give a monopoly to inventors, and thereby to 
encourage industries which would be checked if all 
new devices or systems at once became general 
property. As Mr. Lloyd-George said, a patent was 
a monopoly which was granted by the State in 
return for something which it expected—that the 
burden of labour should be lightened, and that 
production should be increased. He thought 
that the State was entitled to say, if it was 
not getting its share of the bargain, that it 
must revoke the whole of the monopoly which 
it conferred. It was certainly never contem- 
plated by the law that injury might be done 
to trade through its means. Yet such is the case. 
A German—to take a concrete example—holding a | 
British patent can prevent the manufacture of the 
patented article in this country, whilst he is at 
liberty to produce it himself in his own country 
and sell it in this. Clearly the progress of industry 
which the Patent Laws ‘should assist is thereby 
hampered. We will suppose that the work of 
10,000 men ‘is required to supply the wants of this 
country for this particular invention. Were the 
goods not imported from abroad the wages of those | 
10,000 men, the cost of the raw material, the rates 
and taxes, and all the costs of manufacture, would 
be spent in this country. As matters stand, prac- 
tically all the outlay takes place in Germany, but 
the money to meet it is drawn from England. is it 
not, then, clearly desirable that a person, be he 
Englishman or foreigner, who is protected by our , 


It is analogous to jet-condenser action. | 


| Patent Law, should be compelled to exercise the 
benefits he receives from that law in this country ? 
But the case does not end here, for whilst 
we are giving the foreigner a marked advantage, 
he is giving us nothing in return. Many 
countries insist on patents being worked within 
a certain specified time, two or three years as 
a rule, or they become void. This is done in 
France, Germany, and Austria, and even in some of 
our own colonies, notably Canada. The revised 
British patent law of 1902 does, indeed, provide 
for the granting ‘of compulsory licences, but the 
method of application is so tedious and so costly 
that it has rarely been puf in force. Moreover, 
the chances of a refusal are not small,. for if. the 
patentee can show that the reasonable requirements 
of the public are being satisfied, the judicial com- 
mittee of the Privy Council, with whom the decision 
rests, can refuse to grant the application. As the 
‘reasonable requirements” of the public may be met 
by importation, it is scarcely probable that the 
foreigner, who must benefit by an expanding market, 
will fail to supply all that is required. 

Compulsory licences then do not meet the re- 
quirements, and we agree with Mr. Levinstein that 
what we want is- compulsory working. This 
point seemed to escape the President of the Board 
of Trade, who thought that “substantially there 
was no difference between our law at the present 
moment and the German law, where a patent was 
revoked if a patentee did not work his patent to an 
adequate extent.” That does not, to our mind, affect 
the issue. If a foreigner works his patent to an 


1903, advanced to 414,000 tons in 1904, of whi 
216,000 tons were sent to Canada in anticipation” 
the duty which came into operation for the prot - 
tion of the rail-rolling mills in that Colony. I 
larger inland demand for the railways in the Unit ; 
States in 1905 caused the exports to recede 1 
295,000 tons, which quantity is, however co r 
siderably greater than the average exports of 3 
in the ten previous years. In the case of the 
exports of rails by European producers, the Basil 
of Trade returns show that the British export 
were-546,000 tons in 1905, or 21,000 tons in excess 
of 1904, but. 67,000 tons less than in 1903. Accord. 
ing to the figures of the German Statistica] Office 
rail exports amounted to 284,000 tons in 1905, that ig 
73,000 tons greater than in the preceding year, jy; 
94,000 tons less than in the record year of 1903 
when 378,000 tons of rails were exported. Belgiun: 
sent out of the country 133,000 tons of rails in 
1905, or 42,000 tons less than in the previous yea, 
while the figures for France declined from 60,00) 
tons in 1904 to 55,000 tons in 1905. A calculation 
shows that the aggregate exports from the 
United Kingdom, the United States, Germany 
Belgium and France last year amounted to 1,314,000 
tons, this quantity being slightly in excess of that 
fixed as the basis for the foundation of the syndicate 
in 1904, exclusive of the American works. If the 
American exports are deducted from the aggregate 
it will be seen that the European members of the 
| syndicate only had 1,019,000 tons of rails to divide 
| among themselves last year. 
The international rail 








syndicate may haye 


sloquate extent in his own eoantry and imports | fulfilled its object in regard to the regulation 
se “ ne “i Pie a eee of the | of prices, but it has failed to secure the volume 

ritish law—deprives the British: public of the} of business which was originally allotted to each 
ee Ba Fa ge ag oe 
= : f |; what 1s é precise aliotmen 1el¢ y eacl 
interests had to be thought of, and who had pre- | at the present ‘Gee It is understood that the 
sented a deputation for the case on the other side.| British works—perhaps also some of the 
We wish he had been more explicit as to the harm | continental rail rolling mills—are dissatisfied with 


‘export trade of the United States. 


that would be done to the poor inventor by the pro- 
posed changes; it is far from obvious. Does .the 


poor inventor suffer greater disabilities in Germany, | 


France, Austria, or Canada than he does in this 
country? We believe not. : 


The International Rail Syndicate. 


THE question raised in the House of Commons 
as to the country of origin of the rails and rail- 
way material used on the British-owned railways in 
the Argentine Republic serves to. emphasise the 
dissatisfaction which exists with the working of 
the international syndicate for the division of the 
world’s markets and the regulation of the. prices of 
rails. As will be seen on reference to our issue of 
October 21st, 1904, the syndicate was formed for 
a period of three years on the basis of an annual 
consumption of 1,300,000 tons of rails in competi- 
tive markets. Of this total the British works were 
awarded 53:5 per cent., the German steel syndicate 
received an apportionment of 28°83 per cent., and 
the Belgians were given an allotment of 17-67 per 
cent. These figures make a total of 100 per cent., 
but by increasing this to 106-4 per cent. the French 


‘rail rolling mills were brought within the scope of 


the scheme, with a percentage of 4°8 for the first 
year, 5°8 per cent. in the second, and 6-4 per cent. 
in the last year. As was pointed out in these 
pages at the time, if the syndicate was to be 


successful in accomplishing its objects, a mistake | 


had been made by the omission of the works in the 
United States, on the ground that they were deve- 
loping the export trade and represented an im- 


portant factor in the regulation of prices in inter- | 


national markets; and it was-suggested that the 
syndicated firms could scarcely hope to profit if 
they left the strong rival in question entirely out of 
consideration. These facts were speedily accepted 
as representing the situation of affairs, and as the 
American exports continued to increase, owing to 
the unfavourable condition of the home market, the 
German steel syndicate, if not the international rail 
syndicate, soon arrived at an understanding with the 
exporters in the United States for the obviation of 
competition. The German steel syndicate agreed 
to retire from the markets in Mexico and Central 
America, and it is stated that the British con- 
stituents of the syndicate made certain concessions 
in South America. On the other hand, the 
Americans promised not to increase their exports 
to Europe, and to refrain from competing in South 
Africa. 

The new arrangement between the principal pro- 
ducers in Europe on the one hand and those in the 
United States on the other, apparently came: into 
operation at the beginning of 1905.. Certainly the 
time had arrived for the conclusion’ of an under- 
standing, having regard to the development of the 
In round 
figures the exports of steel rails, which only 
reached the insignificant total of 30,000 tons in 


| the working of the existing agreement which binds 
(their hands and prevents them = from accepting 
orders in excess of the amount to which they are 
entitled. This would explain why, if orders are 
offered for a larger quantity than the agreed appor- 
tionment, the British makers have to stand aside 
until the other constituents of the syndicate have 
also reached the amounts of their respective allot- 
ments. Nevertheless the eyes of the former must 
have been fully open from the beginning to the 
situation which would probably be created by the 
establishment of the combination. The serious 
error, as previously mentioned, was the initial 
'exclusion of the American works, but the speedy 
‘inclusion of the latter .within the scope of the 
| syndicate practically secured markets to the rail- 
|makers in the United States without apparently 
| binding them in any way whatever to the actual 
| tonnage of rails which they may sell. But further 
| discontent has arisen in recent months in consequence 


| of the rise of fresh competitors in the markets of the 
world, as represented by Spain, Austria, and Russia. 
| The Spanish firm which succeeded in obtaining orders 
| from Mexican railways for 21,000 tons of rails at 
| lower prices than were submitted by United States 
|exporters is the Altos Hornos, of. Bilbao. The 

Austrian Alpine Mining Company and La Pro- 
| vidence Russe have just carried off contracts for a 
| large parcel of rails for the Turkish Hedjaz Railway, 
| the immediate result being the reduction of German 
| prices for further deliveries of rails and: sleepers. 
'The rivalry of these new competitors in inter- 
‘national markets will merely-serve to increase the 
dissatisfaction in the international rail syndicate, 
and it will be surprising if the’ combination is 
‘renewed on the expiration of the existing agree- 
ment in the second half of next year. 








Broken Axles on the Metropolitan District 
Railway. 


Ir is not surprising that the troubles of the Metro- 
politan District Railway with electrically-operated 
trains should have led to questions being asked in 


Parliament. Breakdowns were at one time s0 
frequent as to be regarded as part of the daily 
routine; moreover, the’ internal arrangements 
of the rolling stock are wanting in conven 
ence, and still more in comfort; and, in addi- 
tion, the staff is dissatisfied. In now criticising 
the railway company on its shortcomings, we desire 
to express our appreciation of the change that has 
| been made in the method of working as compared 
with the former steam days, and to express our 
sympathy with it in the - anxieties which are 
naturally incident to the changes that have been 
brought about, changes of the greatest-magnitude: 
Instead of tunnels -that were -foul, evil-smelling, 
sulphur-laden, and hidden by a darkness that coul¢ 
be felt, with stations that were nearly as bad, we 
have now a clean and fairly pure means of quick 





communication which ‘will be warm in winter ant 
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oo] in summer. The train service now provided is 
' better than that of the steam days, and we under- 
“i da 1} minute service is an object which is is | 
_ J ultimately to attain. The fares are cheaper, | 
- trains quicker, and for some time a general 


jmproven 1en 


t all roun 
improvements that have been made. 


however, some causes for uneasiness. i 
of a large number of axles, about which a question | 
was asked in the House, is far from satisfactory. 
The Board of Trade, according to Mr. Lloyd) 

‘ge's reply, 
oo pa that failed were those of the trailing | 
trucks of motor cars, that no time was being lost 
by the company 1n replacing all such axles by those 
of a stronger type, and that more than one-third 
had been already replaced. The facts as here 
presented are somewhat vague, as there are two 
axles to a truck, and the trailing bogie in one is the 
leading bogie in the other direction. However, 
there appears to be an undue stress, the cause of 
which will, no doubt, be in time revealed, as the 
Board of Trade is holding inquiries into two of the | 
sroken axles. The inquiring officer might, we 


dthere is cause for satisfaction in the 


The breaking | 


cases of | 
sugges ( 
into the question of the permanent way on the 
District Railway. It must be remembered that the 
yoad has now to bear much heavier loads than 
formerly, for the present motor and trailer cars are of 
much heavier construction than the old rolling stock, 
and as in a seven-car train there are three motor 
vehicles with two motor trucks on each—the stress 
on the roadis unduly heavy. Furthermore, the line 
was laid out and constructed for stock with a short 
wheel base, and the new rolling stock has introduced 
changes from which both it and the line suffer. 
Indeed, it is possible that here may be found the 
eause of the broken axles being found in the trailing 
trucks of motor vehicles. It must be remembered, 
too, that the road cannot receive the same attention 
as before. The trains are much more frequent, the 
manholes have been blocked up by the cables, and 
the presence of the live rails renders it unsafe for 
men to work except during the two or three hours 
in which the train service is suspended at night, and | 
there is also now no interval during the hours of 

church service on Sunday mornings. Even the, 
casual observer must have observed the very rapid 
rate at which the running rails are being worn. 
This is no doubt due partly to the greatly in- 
creased train service, but it is possible that the | 
increased number of driving axles has also much | 
to do with it. This is a point about multiple | 
unit trains which possibly deserves more atten- 
tion than it has, we believe, received. It is to be 
hoped that, in the interests of the public, the Board | 
of Trade Inspector will look into this matter care- 
fully. In connection with this it may appear | 
remarkable that the Metropolitan Railway Company | 
has had no broken axles, but it must be borne in 

mind that it has a considerably less train service, | 
and uses, we believe, axles of larger dimensions. 


The Tiu2k Acts. 


It was announced on Tuesday last that a Com- 
mittee had been appointed by the Home Secretary 
to inquire into the working of the Truck Acts. The 
constitution of the Committee is as follows :—The 
Right Hon. Thomas Shaw, Lord Advocate of Scot- 
land, chairman; Mr. E. A. Brotherton, Mr. F. | 
Cawley, Mr. J. Ramsay Macdonald, Mr. F. Maddi- 
son, Mr. M. Delevingue, of the Home-office ; Mr. 
H. J. Tennant, and Mr. A. F. Yarrow. The terms 
of the reference are “ to inquire into the operation 
of the Truck Acts, and to consider and report what 
amendments or extensions of those Acts or changes 
in their administration are desirable ; particularly 
whether fines and deductions from wages should be 
prohibited ; and, further, to consider and report 
whether the practice of shop assistants and certain | 
classes of workpeople being lodged and boarded by 
their employers gives rise to abuses needing remedy 
by an extension of the Truck Acts, or by any other 
action of the State.” It is by no means easy to. 
understand the why and wherefore of this step on | 
the part of the Home Secretary. Has there been 
any complaint that the Truck Acts have in the | 
past heen productive of hardship? If so, the com- | 
plaint has not been sufficiently loud to bring 
many cases before the Courts. It is only recently 
that the House of Lords has decided that where | 
an employer recovers penalties from a workman in 
the police-court, and the judgment is not satisfied, 
the employer may not deduct the amount from 
wages; but we cannot think that this decision, 
which is entirely favourable to workmen, has had 
anything to do with the appointment of this Com- | 
mittee. The chief object of the Home Secretary | 
appears to be to obtain information upon the | 
question whether deductions for fines, damaged | 
goods, or materials should be lawful in any cireum- | 


There are, | 


has been informed by the company | 


‘of the case. 


stances. To judge from the personnel of the Com- 
mittee which he has appointed, we shall not be sur- 
prised to hear of some very drastic proposals. But 
are such deductions now permitted in any manner 
which is oppressive to the working man? Look at 


t of the stations has been in hand, so | the provisions of Sec. 1 (1) of the Truck Act, 1896, 


which relates to fines. It is there provided that an 
employer shall not make any contract with any 
workman for any deduction from the sum con- 


| tracted to be paid by the employer to the work- 


man, or for any payment to the employer by the 
workman for, or in respect of, any fine unless the 
terms of the contract are posted up in the factory. 
The contract specifies the particular Acts for 
which fines may be imposed;. the fine is 
in respect of some act or omission which causes 
or is likely to cause damage or loss to the employer 
or interruption or hindrance to his business; and, 
finally, unless the amount of the fine is fair and 
reasonable having regard to all the circumstances 
Similar stringent regulations are 
made to prevent an employer doing anything 
oppressive in relation to deductions in respect of 
damaged goods, or goods supplied by him to his 
workman. The contracts here referred to may be 


t, take advantage of this opportunity to look | inspected by the inspectors of factories. This being 


the present state of the law—and there being nothing 
to show that it is or has been harshly administered 
—we can only ask if it is the design of the present 
Government to place further restriction upon the 
freedom of contract between employers and work- 
men? 


Apprenticeship. 


WE print on another page a letter from the 
secretary of an institution which is probably com- 
paratively little known; it is called the National 
Institution of Apprenticeship. It has as _ its 
treasurer Lord Avebury, and upon its council sit 
gentlemen as well known to engineers as Sir Henry 
Trueman Wood and Professor Henrici. The insti- 
tution is philanthropic. For many years its work 
was propagandist ; it argued and advocated, but left 
the actual doing of work to sub-committees. The 
results were not so satisfactory as could be wished, 
and last May the council decided to attend to the 
business side of the work themselves. This work, 
as Mr. Ballin’s letter explains, is the endeavour 


| to arrange for the indenturing of lads with suitable 


masters. So far in the twelve months of its active 


| existence the institution has got about one hundred 


lads into works, and the report of their progress is 
favourable. An observation in Mr. Ballin’s letter 
that deserves attention is to the effect that at least 


80 per cent. of those who apply to the institution 


desire to be apprenticed to engineering or scientific 
instrument making, and for this reason we have 


| especial pleasure in calling the attention of our 


readers to the work of the institution. Unfortu- 
nately, for one reason and another, engineering em- 
ployers are, it seems, less willing to take apprentices 
than employers in other trades. We cannot now 


|review again all that is to be said in favour of the 


apprenticeship system; our views on the matter 
are well known to many of our readers. That they 
are shared by many employers we are aware, and 
we trust that these engineers will take steps to make 
the acquaintance of the institution, and to give it 
their support by consenting to consider the cases of 
apprentices submitted by it. 








LITERATURE. 


Valves and Valve-gear Mechanisms. By Professor W. E. 
Datpy, B.Sc. Published by E. Arnold. 1906. Large 
8vo. 366 pp., with 202 Figures. 

Ir is pleasant to note that the best of recent English 
books on technical subjects exhibit greater originality of 
plan than do those of the similar literature of other 
countries. Professor Dalby’s work is an illustration of 
this. He follows what may be fairly described as a 
system of his own, and follows it consistently and 
thoroughly. This special feature consists in using as 
linear base of his rectangular-co-ordinate diagrams the 
angular rotation of the crank-shaft, running from 0 deg. 
to 360 deg., or a complete period. Perpendicular to this 
base he plots two curves, one giving the corresponding 
movement of the piston, the other giving that of the 
valve. The laps and leads are plotted also perpendicu- 
lar to the angle base-line, with parallel lap-lines drawn 
in. The crossings of the valve-motion curve through the 
lap-lines give the main points of steam distribution. 

The method has its advantages and disadvantages. 
The disadvantage is that, while the main practical 
interest lies, of course, in the comparison of valve and 
piston motion, the diagram does not make this com- 
parison directly, but only through the angular position of 
the crank. Thus the important relation of the mech- 
anism does not come out so plainly visible to the eye, 
while, also, in taking exact measurements from the 
diagram the labour is increased, and the work made 
slower. On the other hand, this form of diagram has 
both a theoretical anda practical convenience. Theoreti- 
cally it analyses separately the deviation of the piston 
motion from the sine curve, this being fixed and constant 








7 
for any one engine, or, indeed, for any one ratio of 
connecting-rod length to stroke ; and sets out separately 
and slain the various curves of valve motion obtained 
from various settings of the gear, which is in most cases 
a variable gear. Again, valve diagrams are very com- 
monly drawn mechanically by means of a model of the 
gear. It very materially simplifies and cheapens such a 
model to omit from it the connecting-rod crosshead 
mechanism, and fix the diagram paper directly on a 
drum mounted on the model crank shaft, the linear 
motion of the pencil over this paper being then a 
measure of the crank rotation. Professor Dalby has 
introduced this form of simplified model, and the dia- 
grams given by it of regular series of valve motions for 
equally spaced settings of a link motion have certainly a 
satisfactory “professional” appearance. Their interpre- 
tation, although not so direct and easy as in the usual 
form, must become familiar to those who use them often. 

The book is a real contribution of original and pro- 
fe:sional value to the study of an interesting subject, but 
this merit attaches to its treatment of part of this subject 
only, and not to the whole as indicated by the title given 
to the book. A more descriptive title would be “ Loco- 
motive Slide-Valve Gears.” All the important and high- 
class work in the volume is confined to locomotive link 
motions. Even as regards marine link motions, which 
are mentioned as being identical in principle, the propor- 
tions of the gears are so materially different, that the 
detailed results are changed in an important degree, and 
it is in the detailed results worked out that the chief 
interest of this book lies. The first portion of it is 
devoted to elementary explanations and to descriptions 
of valve forms. The practical constructions of flat and 
piston slide valves and of drop seat valves are by no 
means fully considered, although what is said about them 
is both correct and useful; while tripped piston valves, 
which have done such good work in recent engines that 
they are regarded by many engineers as giving the best 
results, are not even mentioned. Again, although the 
old Zeuner valve diagram, which is now voted a 
nuisance by most engineers, is frequently used in 
these elementary explanations, the far simpler, 
more useful, and more graphic Mueller diagram 
is merely mentioned,- and is somewhat unkindly given 
the invariable appellation of “Reuleaux Diagram,” 
Mueller’s name being undeservedly suppressed. More- 
over, in stating the “problem of design” of a simple 
excentric slide-valve gear, this is always solved for one 
only of the two strokes, whereas the whole practical 
difficulty lies in harmonising the results on the two 
strokes, the difficulty being due to the fact that as there 
is only one angular advance this must be the same for 
both strokes. It is shown how to adjust the two laps so 
as to‘give equal cuts-off on both strokes, but no mention 
is made of the circumstances under which equal 
cuts-off are not desirable, nor is it explained that, 
even when such equality is desirable, equal com- 
pressions are sometimes still more desirable, and 
that nearly always a compromise has to be made 
between equal cuts-off and equal compressions. Again, 
in dealing with the Meyer cut-off slide, it is stated that 
the difference between the two laps must be always 
the same. This is true only if the right and left-hand 
screws on the spindle be cut to the same pitch. They 
may be cut to two pitches designed so as to maintain 
practical equality between the out and in-stroke cuts-off 
throughout most of the range. Here again we note the 
statement that the main slide and-excentric are to be 
designed exactly as in the case of a simple excentric 
slide, which is altogether incorrect, since in the Meyer 
gear the main slide is relieved wholly of cut-off duty, and 
can, and ought to be, designed only with reference to admis- 
sion, release and compression. On page 84 we note an 
unimportant confusion between speeds in feet per minute 
and per second, but also an important reversal of ordi- 
nary ideas, in that the port areas are calculated with 
reference to the supposed velocity of the steam in 
exhausting. The reversal is ineffective in changing 
the ordinary rule for port area, because, firstly, 
the change of steam-density directly due to expan- 
sion and its partial condensation are not taken into 
account, although the change is, of course, very large; 
and secondly, the calculation is carried out on the curious 
idea that the exhaust steam is discharged uniformly 
with the back stroke of the piston, whereas, of course, 
the bulk of it is already discharged before this back 
stroke has even begun. It is quite true that in locomo- 
tives the back pressure due to high speed in the exhaust 
is of special importance, and that, therefore, the area of 
the ports is of quite as much, or greater, -importance 
with reference to exhaust than with reference to admis- 
sion; but, if this is to be recognised in the calculation of 
the ports, the recognition should be based on ‘the fact 
that there is a sudden rush of steam immediately follow- 
ing release at a velocity immensely in excess of any 
reached during admission. The ancient rule of 100ft. 
per second steam-velocity is now, happily, much more 
frequently honoured in the breach than in the observance 
of it, and especially so in locomotive practice; but it is 
retained in the volume before us. The actual maximum 
exhaust steam velocity is probably more like 2000ft. or 
3000ft. per second than 100ft. 

Chapters VII. and VIII., the most important of the 
book, are devoted to the motion-diagrams given by link- 
motions and “ radial” gears. These are very ably dealt 
with on the plan described above, and many detailed cal- 
culations of actual modern locomotive gears are fully 
developed both in numerical tables and in diagram form. 
Both analytic and graphic methods of investigation are 
explained, and methods of setting out a gear in order to 
obtain specified results are given. Approximate methods 
of reckoning by help of the “equivalent excentric” are 
also explained, the locus of the equivalent excentric 
centre being found in the usualway. Here we note, how- 
ever, that our author assumes that the path of each end 
of the link is approximately a straight line passing through 
the centre of the crank shaft. This is not approximately 
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true for either end, except when, as in the Stephenson 
gear in full back or full forward gear, the one end is in 
the centre line of the engine and then the path 
of the other end deviates doubly from this direction 
assumed as approximate. Moreover, the assumption 
is unnecessary to make the geometry of the 
approximation simple. Again we find the proper radius 
of curvature of the link explained so as to make the 
linear lead the same for full and mid gears at the out 
dead-point alone, the author being apparently oblivious 
that this curvature will cause very considerable variation 
of lead at the in dead-point. It is easy to find the 
proper radius for either dead-point, and it-is perhaps 
useful to remark that the mean‘of the two radii-so deter- 
mined is not the best radius to employ, the best being 
that which gives equal but opposite amounts of. shift- 
ing from full to mid gear at the two dead-points. It 
will be found that this radius is slightly less than the 
length of the excentric rods. Another feature we miss 
from the investigation is the determination of the changes 
in the valve diagram resulting from small changes’ in 
certain dimensions of the gear, suchas horizontal or 
vertical displacement of the point of suspension of the 
link. These modifications are of important amount, and 
are well known. 

Generally speaking, the broad treatment of the sub- 
ject is very able and. well stated; but for, technical 
purposes it is impossible to omit from.the account minor 
constructional matters such as the above, and, indeed, it 
is only by the skilful manipulation of the8e,minor varia- 
tions, so that disadvantage arising from one of them 
may be corrected by another, that a nearly. perfect valve 
gear is produced in practice. It is because of this that 
locomotive builders rely so much upon. valve-gear models 
so made that they can be adjusted in almost every 
influential dimension. The same general criticism may 
be made of Professor Dalby’s next chapter on “ Radial 
Gears.” It gives a very excellent general survey of the 
subject, but enters little into the art of utilising minor 
constructional variations to correct otherwise unavoid- 
able irregularities. Hand and power controlling mechan- 
isms for shifting the gear are well described by reference 
‘ to thoroughly modern illustrations. ~ 

Chapter IX. is devoted to the investigation of the static 
and dynamic forces through the joints and links of the 
gears. This is a new and useful feature in treatises on 
this subject. Stress diagrams are drawn out for the 
different positions of the mechanism, and estimates of 
the frictional and inertia resistances to its motion are 
made. This involves the construction of velocity and 
acceleration diagrams, and a solution is also given of the 
combined thrust and bending stresses on coupling and 
connecting-rods due to piston steam pressure and to 
accelerations of transverse velocity. , This latter subject 
has been twice treated in great detail in the columns of 
Tue ENGINEER in the years 1888 and 1903. In. the 
Kinematical portions of his subject Professor Dalby uses 
the most modern weapons. Thus, in drawing displace- 
ment diagrams, or “ point paths,” of the whole mechanism 
he makes use of the very elegant and extremely useful 
method of Coste and Maniquet, greatly developed . in 
utility by Archibald Sharp, whereby the lengths of the 
rods—or most of them—may be “ suppressed ”’ or reduced 
to zero, thereby allowing a drawing to much larger scale. 
For dynamic problems he uses R. H. Smith’s velocity 
and acceleration polar diagrams, and ‘also a very pretty 
and.useful theorem by G. T. Bennett. For approximate 
“corrections” of motions deviating slightly from the 
simple harmonic law, he introduces some very neat 
dewiges invented by Mr. J. Harrison, of South Ken- 
sigeto. In his last chapter he shows how valve motions 
can: be investigated trigonometrically by help of sine and 
cosine. series—that is, by Fourier series—a subject which 
has been ‘much developed by Professor J. Perry, and the 
practical application of which has been greatly gssisted 
by Dr. Silvanus Thompson and by Mr. J. Harrison. 

As a text-book illustrating in a thorough-going manner 
the application of mathematics to a practical and impor- 
tant subject, this volume deserves high rank, and will be 
most useful in training mathematical intellect in the 
study of concrete physical facts. Although a good deal 
of additional technical knowledge beyond what is here 
supplied is needed to make an engineer skilful in the 
design of valves and valve gears, still professional engi- 
neers will derive great benefit from its study. It would 
be still better if it were not here and there disfigured 
by obscure diction, resulting too often from slipshod 
grammar. 





SHORT NOTICES. 


The Municipal Year-book for 1906. By Robert Donald. 
London: Edward Lloyd, Limited, Salisbury-square. Price 
3s. 6d. net.—This work grows annually more bulky, and now 
contains about 700 pages of closely printed matter. A brief 
review is given of the work of all local authorities in alpha- 
betical order, the statistical information being arranged in 
sections in tabular form. In this way, while the figures 
relating to particular enterprises are easy of access, there is 
also given a complete analysis of municipal operations. 
London municipal government occupies 46 pages, and in- 
cludes all that most people want to know of the working of 
the County Council, City Corporation, the Borough Councils, 
Water Board, Asylums Board, &c. &. Chapter II. occu- 
pies nearly 300 pages, and deals with municipal govern- 
ment in England and Wales, giving general summaries of 
the work of the corporations, and urban and rural district 
councils. Similarly, chapters are devoted to Scotland and 
Ireland. Water, gas, and electricity supplies, and sewage 
disposal works are all included. . More than thirty pages are 
devoted to statistics connected with 189 municipal electricity 
undertakings. The housing of the working classes is dealt 
with in Chapter IX., which is edited by Alderman W. Thomp- 
son. The fullest possible details of the London County 
Council’s operations in this direction are given, and we 
find that up to March, 1905, 95,661 persons were provided 
for at an estimated value of land and cost of buildings of 
£4,923,926, Education, municipal trading, and free libraries 
have also separate chapters, From the tabulated particulars 








relating to municipal trading we note that the total capital 
—inclusive of borrowed capital—provided by corporations on 
March 31st, 1902, was over £121,000,000, of which over 
£117,000,000 was borrowed. 'The book will be found of the 
utmost utility to everybody interested in public works. 


Motive Power and Gearing for Electrical Machinery. By 
E. Tremlett Carter. Second edition. Revised in part by 
G. Thomas-Davis. London: The Electrician Printing and 
Publishing Company, Limited, Salisbury-court, Fleet-street, 
E.C. Price 12s. 6d.—This book has now reached the second 
edition. . It has not been greatly altered, but several chapters 
have been rewritten. The author’s object was to place before 
his readers in simple language an account of the scientific 
ce and modern practice in the use of engines for 

riving dynamos. There are six parts and four appendices. 
The first.part contains a general treatment of the funda- 
mental principles. Part II. deals with the steam engine, and 
contains..chapters on fuels, steam, furnaces, and _ boilers; 
theory ay action of the steam engine, together with much 
othef useful information. Gas and oil engines are discussed 
in Part4Ib., which is followed by five chapters in Part IV. 
on water power plant. Part V. deals with gearing, and in 
the last part are given details and types of power stations. 
The descriptions of the different apparatus are clearly 
expressed, and numerous illustrations and curves are included, 
all of which add to the value of the work. 


The Universal Electrical Directory (J. A. Berly’s), 1906. 
Twenty-fifth year. London: H. Alabaster, Gatehouse and 
Co.; 4, Ludgate-hill, “E.C. Published in two forms, ‘‘A’”’ 
containing the British, colonial, and general sections only, 
10s., and ‘‘B’”’ containing the United States section in 
addition, price 14s.—This directory, which contains the names 
and addresses of a large number of members of the electrical 
and allied trades and professions throughout the world, has 
been revised and brought up to date. The book is divided 
into four sections —British, Colonial and General, Con- 
tinental, and the United States of America. Each of these 
sections is again divided into alphabetical and classified 
sections, and in the case of the British, a geographical section 
has been included, by which a glance at any town shows all 
the firms of any importance therein. A feature of the book 
is the information given regarding electricity works in Great 
Britain and Greater Britain. Telegraphic addresses and 
telephone numbers will be found in the alphabetical section, 
and particulars as to capital, &c., of limited companies are 
given in the British alphabetical section. 


Sell’s Directory of Registered Telegraphic Addresses, 1906. 
Twenty-first year of publication. London: Sell’s Directory, 
Fleet-street, E.C. Price: Subscribers, 18s.; non-subscribers, 
2is.—The publishers of Sell’s Telegraphic Addresses are to be 
congratulated on the coming-of-age edition of this useful 
directory. For upwards of twenty years it has annually 
increased in usefulness, and the present edition is no excep- 
tion. The book contains the names and addresses of 70,000 
firms and 2200 pages of printed matter. The directory is 
complete to the end of +1905, and contains every new tele- 
graphic address registered at the Post-office up to December 
81st, 1905. A complete list of British Consuls in foreign 
countries is given in this year’s edition, classified under the 
towns in which they are resident. Special articles on the 
world’s industries; Post-oftice information, &c., are also 
included now. The work is so well known that the general 
contents of the book needs no comment. 


Lazxton’s Builders’ Price Book for 1906. Originally 
compiled by William Laxton. London: Kelly's Directories, 
Limited, 182-3-4, High Holborn, W.C. Price 4s.—The 
eighty-ninth edition of ‘* Laxton’s Builders’ Price Book"’ 
has recently been published. It has, as usual, been care- 
fully examined and revised where found to be necessary. 
Many additions have been made in the descriptions of the 
system of measurements and memoranda under the different 
trades, and the items of labour and material more fully 
described. The London Buildings Acts (Amendment) Act, 
1905, now in force, has been included in full in this edition. 
No fewer thar? 73,000 prices are given. There is a good 
index—which is always an essential feature of a book of this 
kind—and no difficulty will be experienced in finding any of 
the prices contained herein. 








AN EARLY STREET-PAVING EXPERIMENT. 


WHETHER an absolutely satisfactory material for street 
paving will ever be found for a changeable climate is, 
perhaps, doubtful, but #f not it will certainly not be for want 
of long-continued efforts to find one. As long ago as 1839 an 
interesting series of experiments was tried in Oxford-street 
with several different kinds of paving,,some of them quite 
new to this country. In general, at that time, London was 
paved either with huge rounded cobble stones; with dressed 
granite setts; or with granite macadam. The intolerable 
noise of the two former, the alternate dust and mud and 
heavy cost for upkeep of the latter, cried aloud for remedy, 
but the parish vestries were hard to move. Much had been 
done to improve the high roads, but at last it became the 
turn of the streets. The Vestry of Marylebone permitted the 
short distance between Rathbone-place and’ Tottenham 
Court-road to be laid with no fewer than twelve varieties of 
paving. In some cases, however, the same kind was laid in 
two or more different ways, the experiment being arranged 
as follows. 

Commencing at Rathbone-place came 40ft. of Robinson’s 
Parisian bitumen, 24ft. being laid in straight courses and 
16ft. diagonally. This material was in the form of blocks, 
12in. square by 5in. deep, with small granite stones set in 
each block. Then came 44ft. of granite paving, laid by the 
Vestry, 9in. deep, laid in straight courses, followed by 20ft. 
of the same laid diagonally, but only 44in. deep. Claridge’s 
Seyssel asphalt was used to joint this work, which was laid 
with the greatest care, and described as ‘‘ undoubtedly one 
of the finest specimens of work of its kind to be found in 
London.’’ Next to it was laid Bastenne bitumen, in blocks 
12in. by 6}in., and 33in. deep, jointed with hot bitumen. 
This sample was 60ft. in length, part in straight and part in 
diagonal courses. To it succeeded 135ft. of Aberdeen granite 
setts, put down by the Vestry in three sections, thus :—7Oft. 
in straight, and 40ft. in diagonal courses, both upon a con- 
crete bottom and cemented with grouting of hot lime and 
sand, and 25ft. without concrete bottom, fine gravel being 
used for the joints. These were all 9in. deep. A 50ft. 
piece next had Scotch asphaltum in blocks 9in. wide by ar 
deep, jointed with Parker’s Roman cement and: laid in 
straight courses. The asphaltum was entirely a native 





——$ 
product. The blocks were 18in. long on one face and 
13in. on the other. In laying them, every alternate vin 
was reversed, so that every second on@ lay solid on its b sek 
longest face, whilst the others fitted“in like keystones ¢ te 
helped to support each other. The composition which and 
patented, had the appearance of stgh¢: No, 2 section es 
composed of blocks of fine timber cut” in hexagons and ae 
mostly with the grain uppermost, on a thin gravel strat: “i 
A portion, however, lay upon a ‘bed or platform of ast 
planks. By one account these blocks were ‘Sin. in diam i 
_by 12in, deep; by another, Tin. by 15in. Some were Kear 
ised, some dipped in Seysel asphalt, some in a solution 
secret composition, and the rest were in the natural a "4 
In-all, there was 60ft. ‘of this ‘‘ Stead’s patented wile, 

. ” . . . len 
pavement,’’ the blocks forming it being secured to each 
other by wooden pegs. Finally, up to Tottenham Cams 
road came 60ft. of Val de Travers’ bitumen in blocks li : 
or 12in. square by Sin. deep, studded with broken 'pj 2 
of granite and the joints made fast with hot bituimaee 
The blocks were in straight courses, but part of the 60, 
consisted of a layer of clean Guernsey granite chippings 
wixed with boiling asphalt and carefully finished off to q pi 
with more asphalt. The whole work presented a men 
excellent surface, and was considered quite a work of art 5 

On January 4th, 1839, the whole was thrown open to 
public use, the Paving Committee appointed by the Vestry 
passing over the section of Oxford-street thus laid in vane 
sion, headed by the beadles, accompanied by the various 
patentees, or their representatives. Twenty-one omnibuges 
immediately charged over the course, and traffic commenced, 
By the 26th of the same month it was reported that Robin. 
son’s Parisian bitumen was already a failure, having worked 
into holes at various parts to such an extent as to be danger. 
ous to the springs and axles of vehicles passing oyer jt 
Naturally, the patentee endeavoured to show that it was the 
insufficient solidification of the sub-soil by the parish that 
was in fault, and as it came next to the ordinary goft 
macadam, his material had undoubtedly an extra severe test 
On March 2nd it was reported that the street was almost 
blocked up by the removal of Robinson’s material, which 
had been replaced with granite setts by the parish, and that 
the Scotch asphaltum was also in bad order. 

The period to which the experiments were to extend had 
been originally fixed as the last Saturday in June—practi- 
cally six months—-but this was afterwards limited to May. 
On the 18th of that month the chairman of the Paving 
Committee reported that the Bastenne and Gaujac Bitumen 
Company’s material had stood very well, and that the portion 
laid by the Val de Travers Company, studded with stone, had 
also stood well, but that the granite chippings mixed with 
asphalt had so completely failed that it must be removed 
immediately. The Vestry’s granite cubes were as good as 
ever, especially where they were set in Claridge’s asphaltum, 
which seemed to have great binding capacity. The Scotch 
asphaltum had been repaired once, but had again become so 
bad as to be dangerous. The Committee, however, went 
into raptures over Stead’s wood blocks, which excited their 
greatest admiration. Here the roadway had still a very 
even surface, causing no noise whatever, the blocks being 
found not to have wasted even in, Some of the Committee 
thought a blue stain on the bottom of the blocks, extending 
about fin., was a symptom of approaching decay. Others 
differed, the upshot being that the wood was allowed a further 
trial till the beginning of September, making eight months. 

Apparently this concession was extended to the other 
pavings still down, but early in July the Scotch asphalt had 
become so bad that the Vestry replaced it with Aberdeen 
granite, well grouted in the usual way. By this time the 
only pavings down were the Val de Travers and Bastenne 
Companies’ asphalts, the parish granite, and the wood 
blocks, all of which sections were pretty much as when first 
laid. On September 3rd the concession of further time 
having expired, the Committee made a careful examination 
of the state of the street, with a view to preparing a report. 
The granite setts, both in asphalt and grout, were in admir- 
able order, the Bastenne bitumen was still good, but showed 
slight ruts where the traffic was heaviest, whilst the wood 
blocks had as good a surface as when first laid down. Some 
of them were taken up and split but no evidences of decay 
were found. An opinion was formed that wood paving had 
proved itself equal to the traffic of Oxford-street, and a resolu- 
tion was passed recommending the Vestry to adopt it, under 
certain conditions and regulations. The only exception 
taken to it was on the score of slipperiness, which has not 
yet been overcome and does not seem likely to be. 

The report was finally adopted on September 28th at a 
Vestry meeting, where a deputation of Oxford-street house- 
holders strongly urged the laying of wood pavement through- 
out. So satisfactory was the experience of this material 
deemed that the Commissioners of Woods and Forests 
immediately ordered 1500 square yards of it to be laid down 
in Whitehall. The following year, 1840, witnessed great 
activity in wood paving, but the expense of a concrete bed 
often led the economical authorities of the various parishes 
to dispense with it, the result being failure. The Strand, for 
instance, was partly paved with hexagonal blocks, Qin. by 9in. 
across at right angles to the sides, the upper edges being 
chamfered off to afford better foothold. This was laid on 
broken granite and utterly failed. The system seems to have 
been copied from St. Petersburg, where hexagons of resin- 
ous wood were used, pegged together, on a bed of crushed 
stones and sand. The insterstices were filled with sand, 
boiling pitch then being poured over the whole, sand being 
strewn upon it immediately. London traffic, however, must 
have been far heavier than that of St. Petersburg, and the 
concrete or cement bottom is quite essential to the success of 
wood paving in this country. 








Tue 4000 miles trials of the Automobile Club were 
brought to a conclusion last Saturday week, when the pouty 
car made a non-stop run over ninety miles of the Oxford road. he 
Daimler car, with Collier tyres, Kirby speedometer, and metallic 
mirrors tail lamp, finished on Friday week, and the Dennis car, 
which made a non-stop record of 4006 miles, fitted with Collier tyres, 
Staunton speedometer, Cowey recorder, and Worsnop headlights, 
finished its trial on Thursday week. In the week the 36in. Collier 
tyres had to run five days, and made non-stops on four days. +he 
34in. Colliers had to run four days, and made two non-stops. The 
815 mm. Colliers had to run six days, and made four non-stops. 
The Staunton speedometer ran four days, making two non-stops ; 
the Cowey recorder four days, three non-stops ; the Kirby speedo- 
meter tive days, five non-stops ; and the Elliott speedometer - 
days, six non-stops. The Ryta and Hoult tail lamp burnt bp 
on all six days, and the metallic mirrors tail lamp on all of it* 
five days, 
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Fig. 1—FIVE-FOOT SHEARS 









































Fig 3-TEN-FOOT PLATE SHEARS 


HIGH-SPEED SHEARS. 


Some of the latest types of high-speed shearing machines 
that have been constructed by John Rhodes and Sons, 
Limited, of Grove Ironworks, Wakefield, are shown in the 
accompanying engravings. The machines are interest- 
ing in many respects, but more especially because high-speed 
shearing has been so seldom attempted in this country. This 
firm has for some time made a speciality of this class of 
machine for which it claims many advantages. The illustra- 
tions—Figs. 1 and 2—are different views of the same 
machine. They represent a high-speed shears capable of 
taking work up to 5ft. wide. The makers state that a steel 
plate 5ft. by fin. thick can be sheared in one second. 

The machine is driven direct by a 4 horse-power electric 
motor. The frame is of cast iron, and is designed with a 
244in. gap. Four bearings are cast on to the frame, two at the 
back and two in front. The former are for carrying the spindle, 
on which a large fly-wheel and intermediate gear wheel are 
keyed ; and the latter for supporting a cranked spindle, and 
another large spur wheel through which the power is trans- 
mitted to the shears. An excentric is also keyed on at the ex- 
treme left-hand for transmitting power to the small shears, seen 
at the back in Fig. 1. The blade is set at an angle so that all 
the work is not put on to the machine at once. It is carried by 
a heavy casting working between two guides, one at each 
side. This casting receives a vertical reciprocating motion 
by being connected to the two cranks on the main spindle. 
A special feature of the machine is the addition of the small 
Jaw shears at the side, worked off the main shaft. These 
shears are used for cropping up the scrap as it is made, so 
that it can be put direct into the furnace. An excentric is 
keyed on to the end of the crank shaft, and this operates a 
© nnecting-rod, the other end of which is attached to the end 
. a long arm of a casting. This casting is pivoted to the 
a of the machine, and also forms the carrier for the 

ving blade of the shears. Back, front, and side guides 
ate fitted, all of which are capable of adjustment, thereby 





enabling the operator to place the sheets quickly in | 


position, 

. sian operation is completely controlled by a safety clutch, 
orked by a treadle placed.in front of the machine. ‘This 
blade from descending more than 


device prevents the 


once, unless the foot has been taken off the treadle and the 
operation repeated. It is imperative that a controller work- 
ing on this principle should be adopted with this type of 
machine. The clutch has been in use for many years, and 
is said to have proved quite satisfactory. It is certainly 
noiseless and of simple construction. 

Another new type of machine made by this firm is illus- 
trated in Fig. 3. This is of similar construction to that just 
described, but is capable of dealing with much larger work. 
It is designed to cut steel plates 10ft. wide by gin. thick at 
one stroke, the time occupied being only three seccnds. 
There is, however, only a 12in. throat as compared with 24in. 
on the former machine; but there is no restriction to the 
width of the plate, whose uneven edges can be trimmed by 
this machine. An overhead supporting beam is provided 
for stability and also for carrying a bearing for the main 
spindle. 

The other machine—Fig. 4—is a motor-driven slitting 
shears of improved design. It is designed to deal with 
plates fin. thick, and has a throat 4ft. deep, and it is said to 
have a cutting Speed of 56ft. per minute. The table for 
supporting the sheets is fitted with adjustable gear. The | 
cutters are 12in. diameter, and can thus grip the work 
instantly and pull it through. 








H.M.S. DUKE OF EDINBURGH. 

Tue Duke of Edinburgh and her sister, the Black Prince, 
have been commissioned to relieve the Essex and Bedford 
respectively in the Second Cruiser Squadron, being the first 
vessels of an entirely new type of armoured cruiser to join 
the flag. They were fully described in our pages at the time | 
they were launched, so that it will only be necessary | 
briefly to recapitulate their special features. The ships are | 
480ft. long, 784ft. beam, with a maximum draught of 274ft. | 
Their main armament consists of six 9°2in. guns mounted | 
in Gin. barbettes singly, one each forward and aft in the | 
centre line, and one at each corner of the battery. This 
contains ten 6in. guns, five on either side, and is also 6in. 
in thickness, forming a redoubt. Protection is afforded to 


Fig. 4—SLITTING SHEARS 


the water-line and lower deck side by 6in. belts, tapering 
to 4in, at the bow and 3in. aft; and there is a thin jin. 
armoured deck. The machinery consists of two sets of 
four-cylinder triple- expansion engines driving two screws 
and indicating 23,500 horse-power. Steam is generated by 
twenty Babcock and Wilcox in combination with six cylin- 
drical boilers, and a maximum speed of 23-5 knots has 
been attained on trial. As is usual with all British ships, 
a large supply of coal is allowed for, some 1000 tons 
normal and 2000 maximum, with 400 tons of oil fuel. 
The machinery is standardised, all parts being inter- 
changeable, and weighs 2250 tons all told. Comparing the 
relative costs of the ships, we find that the Duke, built at 
Pembroke Dockyard, cost £i1,071,611, and the Black Prince, 
at the Thames Ironworks, £1,133,700 ; so that both are con- 
siderably under the estimated cost of £1,150,000. As regards 
their sea-keeping qualities, a good many rumours have been 
current. One of these was that the vessels roll as much as 
32 deg. in a moderate sea, the muzzles of thé 6in. being con- 
tinually under water. This, we are in a position to say, is 
quite untrue. It has been stated that the vessel was docked 
for important alterations, and that her gun mountings had 
suffered. The latter statement is without foundation, and 
the vessel was docked in the ordinary course. 

In appearance the two ships are noteworthy. Thedecided rake 
of the funnels, which are short, and the masts, which are very 
tall, gives them a less formidable look than, say the Drakes 
have. It will be seen from our illustration on page 374 that the 
fire control platforms on the masts are both high up and 
very big. Formerly that aft was fitted very much lower 
than that forward. The barbettes are of a new pattern, 
being wall sided and square, with a slight slope at the face. 
Amidships the three-pounder battery has been abolished. 
The guns are all mounted on the shelter decks, round the 
base of the conning tower forward, and abaft the mast aft. 
All the three torpedo tubes are submerged, one in the stern, 
and one at each side just forward of the first barbette. No 
stern walks are fitted, neither is there any after-bridge. This 
has been found unnecessary, and in the Drakes and King 
Edwards has been brought. up forward abaft the foremast. 
In future battles all ships will be fought from the forward 
position, and, in consequence, the officers’ quarters in the 
Dreadnought will be in the forecastle. 
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IMPROVED COMPOUND . BEATING ENGINE. 


WE illustrate herewith the latest type of beating engine, for 
paper making, manufactured by Mather and Platt, Limited, of 
Manchester, the chief feature of which is the combination of 
an improved beater with a refiner so constructed as to act as 
its own pump for circulating the ‘‘ stuff.’’«. The lower part of 
the machine is provided with fixed and revolving dises, fitted 
with radial gun-metal blades of ‘ Small “width, the . space 
between the discs being variable at will, so“ that any desired 
degree of fineness may be’ obtained ; these disés;-besides break- 
ing up the ‘‘ stuff,’ act as a pump to pass it to’ the“rolls and 
bed-plates, which are considerably raised. 

The roll, like the dises, is fitted. with narrow bronze or 
steel blades, and revolves just above the beds, three in 
number, the gap between the roll and bed blades being 
adjustable. The roll blades are set_at-a much finer pitch 
than in the older types of engine; and hardly ‘dip into’ the 
stuff, so that less driving power is required.* The bed-plates 


chair was occupied by Mr. Carlyon Bellairs, R.N. Ret. The 
author's idea was that the mariners’ work, or navigation—that is 
to say, signalling, boat duty, and the other tasks that require a 
seaman’s skill—should be kept apart, and be performed by 
diminishing numbers of men, whom they might regard as the equi- 
valents of the sailors of old, Whether the man who could make a 
gun or a torpedo ought not to be more closely identified with the 
use of these weapons was, perhaps, meot, but it certainly seemed 
to him that the greatest efficiency would be obtained by training 
young men to be efficient mechanical engineers and supplementing 
this by a training in the use of marine artillery. He would abolish 
the costly shore establishments in which youths were trained for 
the ‘‘specialised mariner” class, and give the cadets a purely sea 
training from the day of their enrolment. From them would 
come the strategists, although other officers with combined engi- 
neering. and artillery experience might also progress in 
that direction. The present mode of turning out marine 
gunners was apparently perfect, judged by its results. 
as regarded the mechanical forces, which he had _ sug- 
gested might be blended so as to become alternatively a 
fighting force, he did not think the stoker would ever be able to fill 
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“Tue Excwxrer” 


SECTION OF BEATING ENGINE 


are constructed separately, and fitted so that either may be 
removed for sharpening without disturbing the other two, 
and are arranged to follow the curve of the roll, so that 
the stuff is more thoroughly treated than when passing 
between a roli and a flat bed. The emptying valves are 
fitted below the disc-boxes, and are capable of emptying the 
engine rapidly. 

It is claimed that one of these improved beaters, 16ft. by 
94ft. wide, has a capacity of 15 ewt., and will deal with. 
the quantity of stuff in one-third the time required by: older 
types, whilst ‘occupying only a fraction of the floor space 
‘and needing “half the-driving power.. The engine will treat 
ordinary ‘‘ half stuff’’ from the washers, waste paper, or 
mechanical and sulphate wood pulp, either in sheet or rolls. 








“THE NAVAL ENGINEER. 


\ MEETING of the Institute of Marine Engineers andthe London 
Association of Foremen Engineers and Draughtsmen was held at 


| ing pyramid of the Navy was clear. 
| had been made to the class'might, however, be increased with 


satisfactorily a position of individual responsibility. Long observa- 
tion convinced him, in fact, that it was inadvisable, as a rule, to 
maké a stoker alone responsible for the working of the machinery 
or boilers in a warship, and on that account he doubted whether he 
would ever be a successful substitute for the existing professional 
engineer as 4 watch-keeper. The plan had been tried before, both 
in our own Navy and in other navies, and it had failed ; it had 
also been tried with a like result in the mercantile marine. But 
that was no reason why the stoker should not be employed every 
alternate month on “gun deck duty.” Nor would his employment 
in that way be an innovation, for in- thé days of masts and yards 
and numerous guns, he was frequently sfationdd to guns in action. 
The training of the engine-room artiticer was, Mr. Harding thought, 
all that could bedesired. Itcost the nation nothing. The artificer 
was, asa rule, an expert mechanic capable of attaining to the 
highest rank in the mechanical engineering world. Until recently 
his position had not been very satisfactory, but now, happily for 
the efficiency of the Service, his path up the sides of the engineer- 
The small concession which 


benefit. As he entered as a chief petty officer it did not seem 


necessary to have so many grades of engine-room artificers. Enter- | . hei 
i think of it, but he was of opinion that if they all put their 


ing at, say, 21 years of age as an assistant engineer, he should, if 


——— 


age, ranking with commander. Beyond that it was : 
ambition aspired. The retention a the term engin eal if 
however, to be advocated, for there was still a great Wa 
refrain from the adoption of purely military titles, 
might appear to be revolutionary, but, on the contrap it 
truly conservative. It stood to reason that a lifelong ¥s My Was 
would be a more efficient public servant than an & one 
specialist,” more especially as there was no finalit y in the dene 
ment of machinery, and a sojourn in other positions outside 4 : 
engine-room might lead to an undesired state of “rust” op ig 
fitness for war or emergency conditions. For it had to be red 
in mind that the engineer officer of -a warship might ~ 
denly be ordered to take charge of a strange ship with a ‘eal 
inexperienced crew. Therefore, for the sake of the machine 
continuity in engine-room duties was desirable. It might (4 
urged that cessation of continuity and total dissociation with 
engine-room duties were not of moment if the engineer had i 
efficient staff under him, or provided he again became one of I 
otherwise efficient staff; but there was always the « nsidoration 
that sucha system might contain the germs of failure, efficieues 
for war servicé béihg considered. So far as the actual wake, 
keepers and users of all mechanical appliances were concerned the 
wiser plan would clearly be to charge them with no other ution 
This epried, of course, to engineers in charge of weapons, or of 
propelling engines, or of electrical machinery. With the view of 
early initiating the men in the use of weapons and of inculcaty : 
lessons of discipline, he believed that all who entered as firetnes 
or shore-trained engineers should first be put through a six 
months’ course in the marine artillery barracks. That would bes 
great advantage to the men in many ways, as there would * 
sufficient of the salt-water element to teach them what ship life 
was to be, and the military training would fit them to become q 
oortion of what was called the ‘military branch” of the Navy 

e saw no reason why the well-trained engineer who entered j, 
an engine-room artificer should not become an efficient torpedy 
expert in a small fraction of the time now passed by, initially, ray 
learners, in perfecting their knowledge of that art and mystery 
By the system, too, a great economy would be achieved, as the 
existing “‘mariner class” was evidently composed of people who 
could not master the intricacies of the subject economically, 

Prior to the discussion, the chairman, Mr. Carlyon Bellairs 
addressed the meeting. He said that in his latest paper Mr. 
Harding had made many valuable suggestions. He thought there 
was a tendency now-a-days to go off the track, through the inability 
on the part of the ‘‘ powers that be” to remember the past history 
of the engineering profession in the Royal Navy. In the develop. 
ment of internal mytive power—the steam engine—right from tho 
days of the cn gil Ba to the present-day battleship, they 
had passed from a single engine to an enormous mass of machinery, 
He thought Mr. Harding had spoken the absolute truth when he 
had referred to the engine-room artificers as the backbone of the 
naval service. One principle which he could clearly trace in the 
paper was that we should avail ourselves of our national resources, 

England wasa —— country in having a vast industrial engineer- 

ing population, and it had always been astonishing to him to see 
how relatively small was the use that they made in the Navy of 
those vast resources. Mr. Harding had made use of the phrase, 
** once a fireman always a fireman,” but he found that the Admiralty 
had ideas of taking the fireman and teaching him to be an engi- 
neer. The naval stokers entered the Navy practically without 
examination, at the age of twenty, whilst the artificers had to pass 
a stiff examination. They had served an apprenticeship before 
entering, and they very soon picked up their engineering duties, 
It seemed an extraordinary idea that the Admiralty should be 
proposing to supplant those engine-room artificers as watch-keepers 
in the Navy, especially when the machinery was becoming more 
and more complica With regard to the system of training 
men to be both executive and engineering officers, he said that 
one consideration which the engineers had to think of was that 
about 500 marine engineers were in the Reserve at the present 
time. That number, he thought, might very.well be increased, 
But, according to the policy of the Admiralty, a man had to be an 
engineer and also a sailor, and that policy would-be used as an 
argument later on to exclude the 560 marine engineers now on 
the Reserve list, for the reason that those men were practical 
engineers, but had no knowledge of handling a ship from the 
bridge. That, he thought, was a consideration they should take 
into account. He would appeal to them to.stand shoulder to 
shoulder with the engineers afloat, with the Admiralty engineers 
and the artificers, in saving the Navy from the disaster which he 
was sure would fall upon it if those unwise schemes were per- 
sisted in. 

A visitor said he understood the Admiralty were issuing orders 
that officers on the retired list would, in future, not be allowed to 
criticise their own particular department. If that order were 
carried into effect they would never have another paper from Mr. 
Harding. (The Chairman: That order is stillborn.) He thought 
it should be brought home to those present’ that the future engi- 
neer officer of the Navy, who was to supplant the Keyham-trained 
engineer, was to be.a deck officer, who was to add engineering to 
the multitude of other subjects of which he had to be a master. 
In his opinion, it was almost like a piece of impertinence on the 
part of the Admiralty to ask the country to accept as engineer 
officers those whose training had been of so limited a nature, and 
yet who would have to take their station on an engine-room plate 
form. Admiral Penrose FitzGerald had said that he knew there 
were five admirals in active service who were opposed to the 
scheme ; with very little trouble it would be possible to get infor- 
mation that would establish the point that there were twelve 
other admirals who did not favour the scheme. With regard to 
the engine-room artificer question, he said he was in favour even 
of raising the present standard. The Navy did not get the best 
men of the engineering world for that particular work. There wes 
a stamp of man going through the workshops that he would like to 
see recruited for the Navy. Unless they had a backbone of prac- 
tical men on their warships inevitable disaster must follow, As 
they were aware, the engineering personnel of the Navy had been 
one long experiment. Some of those experiments had been 
successes, whilst others had been failures. Yet, in spite of all 
those failures, the Admiralty still went on experimenting in the 
great question of the engineering personnel. It was a system of 
experiment which was bound to land the country in disaster. 

Mr. W. Lawrie, member of Council, Institute of Marine Engi- 
neers, said the training of the naval engineer had been so muc 
discussed during the past few years that he had come to the con- 
clusion that the Admiralty had taken to heart some of the sugges- 
tions which had been made by those technical institutions which 
had taken the matter up, and he had thought that they were in a 
fair way to getting some practical ideas on the subject. But he 
could not help thinking that he had been living in a ‘* fool's 
paradise.” What was the full meaning of this latest suggestion 
of placing a fireman in the position of the engineer! It meant 
that a lad who had joined the Navy as a Stoker at about eighteen 
years of age would, after serving three years as a stoker, be taken 
in hand to be traihed as an engineer. To him the whole thing 
looked as if the Admiralty were going backward instead of for- 
ward ; if their plan were ado ited they would turn out a sort of 
glorified ‘‘shovel-engineer.” If that were the last word that tle 
Admiralty had to say on the making and training of engineers, 
then he would say that a very strong duty lay before them as 
marine engineers. If they did not bestir themselves, not only 
the Navy but marine engineering in general would suffer. No 
private shipowner stir entertain the idea of putting such a 
*¢ shovel-engineer” in charge of his vessel. It was maciness to 


desire to 
This view 


shoulders to the wheel, and brought their experience to bear, they 


qualified in actual technical attainments, apart from mathematical 
| niceties, becomean engineer fourth class, ranking asa warrant officer 
| at24 yearsofage ; anengineer third class, ranking withsub-lieutenant 

at27 yearsofage ; an engineer second classat30 years of age, ranking 


position of assistant | 
‘okio, Japan. The ' with lieutenant, and an engineer first-class at thirty-five years of 


the Cannon-street Hotel on Saturday night, April 7th, when a | 


might effect some useful purpose. ; d 
rt. J. G. Hawthorn said that forty years ago it was considered 
necessary for a youth to undergo six years’ training, and in - 
opinion the training period should be lengthened, not shortene 


paper on “‘The Defence of the Realm,” from the naval engineer's 
point, of view was read by Retired Fleet Engineer W. J. Harding, 
R.N., who, from 1873 to 1876, held the 
director at the Imperial Naval College at 














‘future engineer officers of the Navy are to be interchangeable with 
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having regard to the multiplicity of work and machinery which | 
ens found now-a-days in a war vessel, : ; 
ive a proper insight into all the different kinds of machinery 
eT tbat facility of handling tools in a shorter time. If they did 
. ive a fireman a training es an engineering apprentice, they 
me never make an engineer of him. They knew very well that 
tathematics never mended a broken piston-rod, but if they gave 
oe ot a mathematical training he would be able to adapt himself 
: 7 ‘cumstances ; he would acquire that keen perception of 
m ht that facilitated every question, and demonstrated the | 
eT sich were necessary to bring about cause and effect. He 
hed <ome conversation with someof his frienis in the Navy, 
po they had said, ‘Well, I am glad I am not going in as a 
= nzster.” Many of them knew that in the early days of steam 
yr yatiun there was a good deal of jealousy between the deck | 
a a and the engine-room officers. The engineers were looked | 
oficor a necessary evil. Still, they could nat do without the 
sprineers and they had to put up with them. With the spread | 
tf aducation, and the drawing of the engineering officers from a | 
different class, he—the engineer—had become as rauch an officer | 
ne" a gentleman of his Majesty’s ships as any of the deck officers. | 
" Several other gentlemen discussed the question at length. 
Mr. James Adamson, the honorary seoretary of the Institute of | 


Marine Engineers, then proposed the following resolution :—‘‘ That | 
this meeting of mechanical and marine engineers desires to put on | 
record its entire disapproval of that portion of the Admiralty policy 
known as the Cawdor statement, wherein it is indicated that the 


the deck officers, as such a course must inevitably result in “a loss 
of efficiency in engineering skill, so faras the officers‘are concerned. 
Next, with regard to the substitution of stoker. mechanicians for 
the highly technically trained engine-regm artificers, such a retro- 
wressive step Will, in the opinion of this méeting, lead directly to | 
Such a loss of matured mechanical ability that ‘will amount to a | 
national loss, and most assuredly will result in a national ‘disaster. 
Further, in the opinion of the meeting it is most desirable that 
every encouragement should be given to young men -serving their 
apprenticeship in the leading engineering works of the country to 
qauify themselves for the national Navy. by a. system of pass 
examinations,” 

Mr. Thomas Mullock seconded the resolution, which was im- 
mediately and unanimously carried, . 

The meeting’ terminated ~with cordial votes of thanks to the | 
chairman for presiding, and to Mr, Harding for his paper. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 








' 
COST OF CONDENSERS: THE BEST VACUUM. 

Sir, -In your leader on the ‘*Cost of Condensers,” you say 
that it may not always pay to condense when using reciprocating 
engines, but that ‘‘so far as turbines are concerned, no two 
opinions can exist . . . . a high vacuum must be got at any cost.” 

I think you are mistaken on this point, although I agree with 
you that, in general, a turbine should have—from a commercial 
point of view—a higher vacuwm than a reciprocator. Indeed, 
from a consideration of the saving in steam consumption at the 
eagine, and the reduction in the temperature of the feed-water 
where condensed steam is used to feed the boilers, it is clear that, 
with « reciprocator, no reduction in the coal consumption can be 
expected after 27in. of vacuum, much less any saving to balance 
the extra cost of the condensing plant. 

With a turbine a reduction in coal cost can always be obtained 
by an increase in the vacuum, biat-in many cases this saving is 
obtained at too great a price. In fact, the net saving is negative. 
In a paper read last year before the Manchester University Engi- | 
neering Society, the writer tried to show just what vacuum would 
be commercially most efficient under any given circumstances. 
Clearly there can be no further net gain when, in order to increase 
the vacuum by a small amount, the extra cost of the condensing | 
plant is as great as the reduction in fuel cost. By cost of con- 
densing plant is here meant the fixed charges, taken at 12 per 
cent, on the capital outlay. It should be noted that the above is 
quite a different thing from a balance between the total saving in 
fuel as against non-condensing—and the total fixed charges on 
the condenser. 

Now, fixed charges are always running on, whereas the saving in 
fuel is only obtained’ when delivering power, and is proportional to ' 
the power delivered and the cost of coal. Hence the saving 
(depends on the load factor, by which we here mean the ratio of 
actual output per year to the maximum—rated—possible output 
per year. This is rather different from the detinition of load 
factor—ratio of average to maximum load—generally used, but is 
the only one of,any value in this connection. In very few electric 
generating stations does this load“ factor exceed 16 or 17 per cent., 
whilst in factory plants it varies from 15 to 30 per cent. and some- 
times more, 

In Table I. is given the, best—commercially most economical 
vacuum for a turbine when no charges are made for water, cooling 
tower, &c., but only for the condensing plant proper. In Table II. 
we have the figures when a cooling tower and some extra build- 
ings are charged for.- The former represents about the cheapest 
condensing arrangement. possible. ' ; 

Where water is dear,*an allowance—as a percentage of the 
saving in coal—should be made. 


TABLE I, 








Tanad factor. Coal, shillings per ton. 
Per cent. 6 8 Ww 12 4 
18 22 
wy 20 23 25 27 
15 a4 26-5 Ata 27-7 
20 5 .. 27-3 -. 2-6 7 
30 27-5 . 27-8 : 28 
) ee ey | 
TABLE II. 
4 ‘ anes 20. -. 22 
1 17 22 _ SER 25-8 
“0 20 25-5 27 27-5 
30 24 ap Nee CSRS Same 28 
") 27-6 3. BFE Pore ‘ 28 vs 28 
at continuously running plant a very high vacuum is desirable, 


t not so for turbines in intermittent use. To give the best 
results non-condensing reciprocators should take care of the peak 
loads and condensing turbines of the day loads. Where several | 
ereines or engines are in a power station, only a portion should 
e uipped with condensers, although it is frequently desirable , 
Ae meni the ‘‘peak” engines to the condensers of the “day” 
rines, 

c Tables Ill. and 1V; give the best vacuum for reciprocating 
cnzines, the latter table being for a condensing plant witkr a cool- 
ing tower, &c., added. 


TABLE III. 





Iw : tactor, Coal, shillings per ton. 
per cent, 6 8 10 2 
sides 15 20 
ls 16 20 22-5 
0 22-5 23 24-5 
, 4 245 26-4 $ 
25-5 26-7 2-5 u 
TABLE LV, 
Le — w= — 16 
< eh: 21 
30 oe oe 23 
0) 2» se 28-5 26-3 .. 








| so far nothing satisfactory has been done to accomplish it. It is | 


| attend those schools, because they must earn wages while they 
| 1 
| only, and it was by this means that our artisans were formerly 


| with practically all the existing difficulties. 


i 
vacua given in the two last tables should be reduced considerably, | 


reciprocators, 

The steam turbine does not need bolstering up by means of 
unduly high vacua, and I ho 
some value in fixing on a condensing plant. 

Manchester, April 7th. FRANK FOSTER. 
APPRENTICESHIP, 


Sir,—Will you permit me through your columns to call attention | 


system of educating young persons in trades requiring skill! The ! 


of the Committee cannot be held responsible for this, and I am 


It was almost impossible | and in no case should the vacuum then exceed 26in. or 26fin., for | sure Messrs. Nelson would not wish for any preference over other 
manufacturers in this respect. 


pe 
With regard to the Chatelier test, there is little doubt that this 


that the above tables will be of | has proved perfectly satisfactory and reliable in practice, and is a 
| test that has been freely adopted by makers and engineers, the 
| former quite as much for their own help as to comply with their 
customers’ requirements. 


It is not necessary, as Messrs. Nelson 
suggest, to keep down the tensile strength to enable cement to 
pass this test, as Portland cement of high tensile strain will, if 


| properly made, pass the Chatelier test with ease. The lime need 


not be reduced if good mixing, burning, and grinding are carried 


| to the importance of a wide adoption of apprenticeship as the best | out, 


It is true that the Chatolier test is not yet adoptad by the 


problem of how to train the coming race of artisans has for some | German manufacturers, but it is officially used in France, and has 


time past been regarded as of the highest national importance, but | 


claimed by the Education Authorities that technical schools have 
taken the place of apprenticeship; that view, however, is not | 


| shared by the majority of masters in skilled trades, nor by the 


workmen themselves, ae | 
Even if the technical school tuition were satisfactory, which it is | 
not, the great majority of the children of the working-class cannot 


earn. There remains, therefore, the system of apprenticeship 


trained, and were enabled for centuries to hold their own success- 
fully against foreign competition. 

Unfortunately, it is now less general than it was formerly, but 
it is still in vogue in the provinces, and in London, where its 
decline is most notable, efforts are being made to revive and 
encourage it, and it is essential that every possible means should 
be taken to re-establish it on lines adapted to present-day 
requirements, 

In all trades in which skilled handiwork is applied the matter is | 
of the greatest importance, and perhaps most of all that of | 
engineers. It is noteworthy that engineering is now the most 
popular trade among boys, as is shown by the fact that at least 80 
per cent, of the lads who apply to the National Institution of 
Apprenticeship to be apprenticed prefer engineering, or. in the 
alternative, scientific instrument making. Unfortunately, it is 
more difficult in those trades than in any others to obtain masters | 
willing to take apprentices, and most of those who are willing ask | 
for a premium so large, or the wages they propose to pay are so 
small, that many of the fittest lads have to go into some other 
trade, where better terms can be obtained. 

I would point out that the circumstances under which appren- 
ticeships are now arranged are not quite the same as those which 
prevailed in old times, when the apprentice lived with the master 
and was treated practically as one of the family ; but the principle | 
of apprenticeship, which may be described briefly as the binding | 
of the apprentice to serve a specified number of years, and of the 
master to teach the apprentice the trade, is as practical and neces- 
sary as ever it was in trades requiring skill. 

The kind of apprenticeship now mostly in operation is that where | 
the apprentice resides with the parents, and is bound by indenture | 
to serve the master for a definite number of years—seldom more | 
than five. In some cases a premium is paid, and the apprentice 
receives wages starting at about 5s. per week, advancing each year, 
and the master undertakes to teach the trade. 

By these arrangements the apprentice secures an all-round 
training in the workshop while earning wages, and, on the other 
hand, the master receives the services of the apprentice for a wage 
less than he would have to pay an unindentured lad, and, in due } 
course, should have the services of a properly-trained and skilful | 
workman. 

I have referred above to some of the causes which have brought | 
about the diminution of the practice of apprenticeship, which is 
due, not to any inherent defect in the system, but to the want of | 
organisation to bring together masters and applicants for appren- | 
ticeship, and arrange suitable terms between them. Another | 
difficulty is due to the fact that some masters were unwilling to | 
take apprentices from the parents of the artisan class, as being | 
troublesome, but, where boards of guardians or trustees of charit- | 
able institutions intervened, many such masters were willing to | 
take apprentices on reasonable terms; but these interveners in 
many instances interest themselves on behalf of applicants who | 
belong to the pauper class, and these are not necessarily the fittest: | 
for the purpose of apprenticeship. 

My Council have recognised the various points which arise on 
both sides of the question, and have made arrangements which deal | 
It now remains to be | 
seen how many good firms will take apprentices on terms that can | 
be accepted by the parents of the- lads who are -desirous of being | 
apprenticed; and the Council of the Institution will be prepared to 
send them suitable applicants “for apprenticeship, arrange | 
indentures, and do everything in their power to ensure, as far as | 
possible, the proper working of the apprenticeship, to the satisfac- | 
tion and benefit of: masters and apprentices. I should be glad to 
hear from good firms who would avail themselves of that offer. 

F. 8S. BALLIN, Hon. Secretary, 
The National Institution of Apprenticeship, 
5, Clarence-terrace, Regent’s Park. 





April 7th. 


BRITISH STANDARD SPECIFICATION FOR PORTLAND CEMENT. 


Sir,—In your issue of the 16th ult. you published a copy | 
of a letter sent by Charles Nelson and Co., Limited, to the 
Secretary of the Engineering Standards Committee on the above 
subject, making a complaint that the Rugby manufacturers have 
not been represented on that Committee. The complaint of the | 
undue preponderance of the Thames and Medway interests on 
the Committee is doubtless a just one in theory, and I have no 
doubt that the publicity given to the matter in your journal may | 
cause it to be reconsidered, as the accession of a representative of 
the trade, outside the Thames and Medway districts, to the Com- | 
mittee—not necessarily a Rugby manufacturer by the way—would 
provide a leavening which would be generally acceptable. j 

The remainder of the letter you publish is, perhaps, of more | 
interest as a frank admission of a manufacturer of the limitations 
of what is generally known as Rugby Portland cement. 

I cannot agree with Messrs. Nelson that clause 1 of the specifi- 
cation ‘‘is drawn up to cover cement manufactured from chalk and 
clay.” The clause stipulates that cement ‘‘shall be prepared by 
intimately mixing together calcareous and argillaceous materials ” 

quite a different matter. There can be no cause of complaint 
on the question of calcium sulphate and water to regulate setting. 
The specification does not enforce their use, but limits it. If 
Rugby cement is made without these additions there can be no 
hardship to manufacturers. 

In clause 6 complaint is made that the percentage of magnesia | 
is limited to 3, while in the same sentence the correspondent | 
admits that Mr. Bertram Blount, who is on the Committee, has | 
wide experience of the quality and composition of cements manu- | 
factured from the lower lias formation. 
to the contrary, I think it should be conceded that: the fixing of | 
this limit had the approval of Mr. Blount, than whom, perhaps, | 
no one in this country has had wider and more varied experience | 





in matters affecting the composition of Portland cement of all | 
kinds and manufacture. | 


been approved by a_ special committee of the International 
Society for Testing Materials. American specifications require a 


| ‘boiling test” quite as exacting, though not quantitative, in its 


results. The merit of the Chatelier test is that it gives “‘ figures” 
instead of ‘‘opinions,” a very desirable improvement on old 
methods. 

The British Standard Specification has worked remarkably 
smoothly from the time it was first published, and considering 
the many conflicting interests to be reconciled, it has proved 
very practicable. It is a boon to manufacturers in disposing of 
many old and contradictory specifications, and at the same time 
its acceptance by cement consumers has been practically 
unanimous. 

Although I know nothing of the working of the Committec, 
there can be no doubt that in such an important matter as the 
formulating of a cement standard specification the members, all 
of whom are well-known experts, have foreseen that some slight 
alteration of the specification may be considered necessary as 
soon as experience has been gained in its working. 

The fact that such revision was deemed by the Committee to he 
advisable is public knowledge, and in accordance therewith informa- 
tion as to some modification in the specification, and further repre- 
sentation on the Committee, is naturally to be expected. 

THE SAXON PORTLAND CEMENT ComPANY, LIMITED, 
A. C. Davis, Managing Director. 
Cambridge, April 4th. 
P.S.—I might add that some of the largest manufacturers inland 


| know nothing of the suggested meeting of protest referred to in 


Messrs. Nelson’s letter. 


RAILWAY COUPLINGS. 

Sir,—In your issue of the 30th ult. you have, in your exhaustive 
article on ‘‘ Accidents to Servants on American and British Rail- 
ways” for the twelve months ending June 30th, 1904, rendered a 
real service to your readers in presenting the classified details of 
the casualties to railway servants. Not possessing this informa- 


| tion, speakers and writers have evidently assumed that the casualties 


in Great Britain were mainly due to the useof the present arrange- 
ments for coupling and uncoupling vehicles, whereas in coupling 
and uncoupling the huge number of passenger and goods vehicles, 
the number of deaths in the twelve raonths named was 10 only 
out of 416 = 23 per cent., and the injuries 542 in 6500 = 9 per 
cent.. It would be interesting to know what portion of these 
casualties belongs to passenger vehicles, so that the number relat- 
ing to goods wagons only might also be known. It is, however, 
clear that, whatever the proportion may be, the hue and cry 
raised against the existing couplings has no good foundation. The 
facts do not warrant the replacing of the couplings of some 
1,500,000 wagons by some other arrangement which, as shown by 
the American experience, is certain not to bring complete immunity 
from casualties. Is it not, rather, a question how the railway 
servants can be prevented from becoming less cautious as the 
familiarity with their occupation increases / 

The casualties to railway servants by train accidents = seven 
killed and 414 injured, speaks volumes in favour of the railway 
arrangements and the quality of the material used. In no class of 
engineering has improvement been more marked and continuous 
than in railway material. Weldless steel has gradually taken the 
place of iron welded in rails, tires, axles, &c., and the same change 
has commenced to take place in the wagon couplings, bringing to 
these also the same great increase of strength and safety. 

Newcastle-on-Tyne, April 7th. F. Gross. 





THE LATEST GREAT NORTHERN LOCOMOTIVES. 
Srr,—In the course of an article appearing in your issue for 
March 30th, on the above subject, it is stated that the four 
eylinders of engine No. 291—the Doncaster-built compound—are 
equivalent, when the engine is being worked non-compound, to two 
cylinders of 20}in. diameter. This is, I think, an incorrect state- 
ment, and the dimension should be 193in., which makes a very 


| great deal of difference in calculating the power of a locomotive. 


But, even with this reduced diameter—less by jin. for each 
cylinder than quoted by your contributor—it is certain that the 
engine can develop all the tractive force required to be in keeping 
with its adhesion weight of 364 tons. Some time ago, I made, 
through the courtesy of the Great Northern Railway authorities, a 
series of trips with this particular engine, and I found that it was 
able to deal with the heaviest loads met with in ordinary traffic 


| working, as between London and Doncaster and ‘vice versd, with 


only a casual resort to the simple method of working. From what 
I know of Mr. Ivatt’s practice, I should not say that it is likely 


; that we shall see larger cylinders than those he is already using for 


express engines adopted on the Great Northern Railway, especially 
as it is so obvious that the engines are capable of performing all 
that is required of them with the present dimensions. 

London, April 5th. Cuas. 8S. LAKE. 





WATCH-KEEPING IN THE NAVY. 

Sir,—In the discussions on the subject of watch-keepers in tho 
Royal Navy, there has not been anything said for the engine-room 
artificer Royal Naval Reserve. About 360 engineers from:the age 
of twenty-one to forty, the majority of whom hold ‘first and 
second-class Board of Trade certificates, and are at present 
in charge of the engine-rooms of ships of the mercantile marine, have 
joined this branch. Are these men, when called up in times of 
emergency, to find that they come under the orders of the stoker 
watch-keeper? There is nothing more likely to cause friction 
than to take away the legitimate work of the engine-room 
artificer. 

It is known that on one of the battleships the engine-room 
artificer staff -has been reduced: by six, and that ten stokers are 
being trained as_watch-keepers in their place. This shows the 
policy of the Admiralty. 

If the stokers are to have the-warrant rank, which every engine- 
room artificer will admit he should have, by all means let him 


In the abeence of evidence | have it, but keep him to his own work. 


London, April 9th. Ernest PULt, E.R.A., R.N.R. 





UTILISATION OF BLAST FURNACE GASES. : 
Sir,—Many of your readers have doubtless considerable ex- 


The contention that the best Portland cement is made in any | perience of burning the waste gases from blast furnaces under 


particumr district cannot be maintained. The best cement is pro- | 


duced only by the most careful manufacture, and there is no 
difference between the best of the lias cements and the best of the 
cements manufactured in various.parts of the country. 

Tt is singular, however, to read that a quick-setting cement 
cannot be manufactured by Messrs. Nelson to comply with the 


Whansti nk *° | very moderate demands of the British standard specification, viz., 
tere the condensed steam is used as feed for the boilers the | 400 Ib. tensile strain in seven days ; but, of course, the members | 


steam boilers, both of the Lancashire and of the water-tube type. 
I am informed that 20 cubic feet of gas are required to evaporate 
1 lb. of water under these conditions. As this figure seems exces- 
sively high, perhaps some engineer having detailed knowledge of 
the subject will say whether better results cannot be obtained. 
From theoretical considerations it seems likely that 15 cubic feet 
per lb, of water, or even 12, could be reached. 
IRONWORKS, 
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RECENT IMPROVEMENTS IN PILES. 


WE are informed by the English agents for the Simplex 
pile that the description which we gave in our issue of 
January 26th of the Simplex pile did not embrace the latest 
practice adopted by this firm. We therefore feel that an 
amended description, together with drawings of the piles as 
now made, will be of interest to our readers. The principle 
adopted is, of course, the same. This, it will be remem- 
bered, consists in driving a hollow cylinder into a firm 
bearing, then withdrawing this cylinder by degrees, filling in 
the hole with concrete, which is rammed with a heavy 
hammer. The lower end of the cylinder—or form—is now 
made of extra strong tubing. The hinged jaws are toothed 





Fig. 1—-SIMPLEX PILE—FORM CLOSED 


so that when closed they form a cone, as shown in the 
illustration, Fig. 1. As the piles are being driven in these 
jaws are closed—Fig. 1—but when ascending they open as 
shown in Fig. 2. It will further be noticed from the 
cagravings that the cylinder is reduced in diameter imme- 
diately above the jaws. This facilitates the raising of it, 
especially when the ground is of a soft clay material, 
because, instead of having to overcome the friction of the 
earth against the whole length of the cylinder, there is only 
just this small moulding at the bottom rubbing against the 
sides of the hole. 

The method of constructing the pile is as follows :—The 
evlinder is sunk into the ground to the necessary depth by 
means of an ordinary pile-driver. When at the required 
depth the cylinder is filled with about 3ft. of concrete, and 
then raised 2ft. A heavy drop hammer, weighing 600 Ib., is 
then used to ram the concrete. Three more feet of concrete 
are added, the cylinder raised another 2ft., and the material 





Fig. 2—SIMPLEX PILE—FORM OPEN 


again rammed. This operation is repeated until the hole 
formed by the cylinder is filled with a consolidated mass of 
concrete. The result of this method of treatment is, it is 
said, that the hole is completely filled, and should the 
material forming the walls be ofa soft nature, it is not at all 
improbable that the diameter of the pile will be slightly 
larger than that of the cylinder. Another improvement has 
recently been introduced which will, it is said, tend to lower 
the cost and time of constructing the piles. This is the intro- 
duction of compressed air at 300 lb. per square inch pressure, 
firmly to press the concrete into the ground where quicksand 
or subterranean water pressures are great, thus ensuring the 
penetration of the concrete into all spaces under a pressure to 
45,000 lb. on every pile. It is claimed that by this means 
each pile has been tested to that weight before it has become 
set. Piles 24in, in diameter have been made on these lines, 








and the makers inform us that they have constructed piles up 
to 48ft. in length. Further, it is stated, that a Simplex pile 
16in. in diameter and 20ft. long has sustained a load of 
49 tons without settling at all; it is considered that this 
would have carried much more could it have been applied. 
In some other trials, made in America, a nest of four 16in. 
diameter piles carried about 200 tons without showing any 
settlement. In our illustration given in Fig. 3 we show the 
concrete being rammed by the drop hammer. The middle 
view gives a section of a concrete pile such as would be made 
in land or under water for sea walls. The third view shows a 
massively constructed reinforced concrete pile which the 
company recommends for heavy loads up to, say, 100 tons. 
This pile is made by driving down the cylinder, and filling in 
part of the hole with concrete, and then lowering the rein- 
forcing cage, surrounded with a thin sheet iron shell to hold 
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in operation. and Sea Walls. | Wharves and Docks. 
Fig. 3—CONSTRUCTION OF SIMPLEX PILE 
up the concrete in the part passing through the water while 
setting. The cage and shell are then filled to the top with 
concrete. 








GROWING OVERSEA TRADE. 


AN increase of £963,229 in the value of the export trade 
for the first quarter of the present year compared with a year 
ago, in engines and machinery, testifies to the progressive 
nature of business, the value having grown from £5,230,150 
to £6,193,379. Thus it will be seen that the value of British 
engineering productions sent abroad during the first quarter 
of the year has reached a total of well over six millions 
sterling. Approximately, one quarter of the aggregate trade 
is done in steam engines and the remaining three-quarters in 
machinery. Dealing first with machinery and confining our 
attention to the three months’ period, an increase is recorded 
in the total value from £1,704,552 to £2,085,832, or better 
than a year ago by £381,280. There has been a large increase 
in agricultural machinery sent to Europe, from £97,486 to 
£167,242 ; and to South America from £27,548 to £48,543. 
Sewing machinery, with the exception of the South American 
trade, has gone abroad less freely than a year ago. A great 
drop in the European demand for mining machinery from 
£22,067 to £8036 has been chiefly responsible for a reduction 
in the total value from £190,061 to £181,419. This serious 
decline in the European demand more than counterbalanced 
satisfactory increases with South Africa, Australia, and India. 
The South African call has progressed from £62,193 to 
£71,169, thus apparently indicating that the long looked for 
recovery has at length set in. The improvement in the case 
of Australia is also substantial, being from £13,891 to 
£21,551. British textile engineers have done a trade during 
the first quarter of the year of the value of considerably over 
a million and a-half sterling, namely, £1,626,238, or more 
than a year ago by £429,199, large increases having occurred 
in the requirements of the various European markets, and 
also in those of India, the United States, China, and Japan. 
Other descriptions of machinery have been sent abroad to 
the value of over two millions sterling, or to be exact, to the 
value of £2,085,832, which represents an improvement of 
£381,280. The chief feature in this department is a heavy 
increase with Europe from £482,880 to £737,661, and there 
have also been augmentations with India and Australia and 
South America. The electrical machinery shipments have 
risen from £168,764 to £204,063. Evidently the require- 
ments of the home market continue sufficiently large to 
absorb nearly the whole production of our electrical engineer- 
ing firms, the export trade in this class of machinery remain- 
ing, it will be seen, rather small compared with some other 
kinds of machinery. Foreign railways have required British- 
made steam engines to an increasing extent, the progress 
being represented by an advance from £1,235,734 in the first 
quarter of last year to £1,495,420 in the corresponding period 
of this, and the improvement refers alike to locomotives, 


agricultural engines, and other descri tions, the chi 

of the quarter’s returns being an po atl pie. feature 
value of the South American demand for locomotive a 
from £53,985 to £260,603, On the whole, the tendenc me 
British oversea trade in engineering productions js pt bs 4 
in the right direction. ently 


RAILWAY DEVELOPMENT IN LANCASHIRE 


IN a paper read recently before the Southport ; istri 
Chamber of Commerce Mr. Samuel Hordman ova 
scheme of some considerable importance and magnitude 
His proposal was to link up the Cheshire Lines Extensi 2 
Railway from Lord-street, Southport, to Banks, connecting 
with a new trunk line from Wigan to Blackpool vid Ruflog 
Banks and Lytham, thus reducing the mileage bene 
Wigan and Blackpool by 12 miles, Wigan and Lytham be 
9 miles, Southport and Blackpool by 21 miles, and Liver Hf 
and Blackpool by 14 miles. We give a sketch map oft 
district, which shows the proposed new lines. The author h; x 
estimated that the following reductions in fares to and — 
Blackpool would be effected if such a line were constructed “i 
Liverpool, 37 per cent.; Manchester, 5 per cent.: Wigan 0 
per cent.; Leigh and Bedford, 20 per cent.; Pemberton or 
per cent.; Oldham, 10 per cent.; Stockport, & per cent,: ‘sad 
Southport, 45 per cent. The goods rates would also be 
| largely reduced, and a considerable saving of time in the 
| transit of goods would also be effected. This class of traffic 
| from the south would be expedited by twenty-four hours: 
| Blackpool would get London goods delivered sixteen hourg 
| after despatch. The author also gave an estimate of the 
value of the enormous traffic of the Fylde district, from 
which we gather that, assuming the working expenses to be 
60 per cent., the net receipts would amount to £99,667 per 
annum, which would show a net income of 5 per cent. on 
the estimated cost of construction, this being given as 
£2,000,000. ; 

The construction of this line would probably necessitate 
the building of a very large bridge from Banks to Lytham. 
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The author considers that the difficulties of the construction 
of this bridge have been over-estimated. He advocates a 
high-level bridge with a clearance height of 100ft. to allow 
ingress and egress to Preston shipping. But if the expense 
of such a bridge should exceed £500,000 the engineers would 
have to bridge the navigable waterway, which is only about 
500ft. wide, by a swing bridge, similar to the Barton swing 
bridge on the Manchester Ship Canal, or the North-Eastern 
bridge which spans the Ouse between Goole and Selby. A 
further suggestion is that of tunnelling under the river. 

The possible development of the estuary of the Ribble for 
shipping and shipbuilding has been under consideration for 
years, but little has been done. A number of suggestions 
have been made from time to time, but nothing definite has 
resulted. Mr. Hardman points out that the estuary of the 
Ribble being situated close to the coal and iron mines at 
Wigan, 12 miles away, and only 10 miles from Preston, 
offers advantages of exceptional character. At the point be 
tween Crossens and Banks he proposes that docks should be 
constructed. These would only be three miles from the Bog- 
hole. The Boghole is a deep inlet of the sea, the depth vary- 
ing from 60ft. at Southport Pier to 30ft. It is 1000ft. in 
width at low water. Ifa channel, which he proposes shall 
be dredged, were to be carried forward to the Ribble, then, it 
is pointed out, Preston would be served in a similar manner 
to that in which Manchester is by the Ship Canal. The 
author gives the probable cost of a néw dock of 10 acres with 
complete equipment at £240,000. 








THE INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ MEETING. 
—A meeting of students of the Institution of Civil Engineers was 
held at the Institution on Wednesday, the 4th April, Dr. T. E. 
Stanton, M. Inst. C.E., in the chair, when a paper on ‘ Variations 
in Direction of the Wind, and an Instrument for Determining 
them Graphically,” was read by Mr. B. F. Beverley, Stud. Inst. C.E. 
The reading of the paper was followed by a discussion, in which 
Mr. A. E. Snape, B. Sc., Mr. J. Nealor and Mr. T. A. Willis, Studs. 
Inst. C.E., took part. 

INSTITUTE OF SANITARY ENGINEERS.—The following mectings, 
&c., have been arranged :—April 23rd: Finance Committee, 
5.30 p.m. ; Organising Committee, 6.30 p.m. ; Sessional Meeting, 
8 p.m.—Paper, ‘‘Sewage Problems,” by Mr. T. B. Simmons. 
April 25th: Students’ lecture, 7 p.m., ‘‘ Disinfection and_Disin- 
fectants,” by Mr. J. T. Griffin. April 28th: Visit to Fulham 
refuse destructors, 2.30 p.m. May Ist and May 8th: Students 
lectures, 7 p.m., ‘‘Sanitary Law,” by Dr. J. Priestley, B.A, 
D.P.H. May 2nd: Examination Committee, 5.30 p.m. ; Election 
Committee, 6.30 p.m. ; Sessional Meeting, 8 p.m.-——Paper, ‘‘ Meteor- 
ology in relation to Sanitary Work,” by Mr. G. W. Chilvers, 
rR Met. Soc. May 15th: Students’ lecture, 7 p.m., “ Quantities 
and Measurements of Sanitary Work,” by Me. J. H. Smyth, 
Q.S.A. May 19th: Visit: to Waltham Abbey sewage works. 
May 2Ist: Finance Committee, 5.30 p.m. ; Organising Committee, 
6.30 p.m. ; Council meeting, :8 p.m. ; Ma 25th and 26th : Examina- 
tions in Practical Sanitary Science and Engineering at London, 
Manchester, Dublin, and Cardiff. 
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GAS MAKING IN VERTICAL RETORTS. 


Ix the manufacture of coal gas in horizontal retorts two 
«t difficult and disagreeable operations are the charging of 
the coal and the removal of the coke, and although these may 
be modified by the use of charging and drawing machines 
and inclined retorts, it is obvious that a method of distilling 
the column of coal in the vertical position would enable the 
charging and discharging to be done automatically by the 
simple process of dropping the coal in at the top and allowing 
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In the month of August 3-73 kilos.-- 7-12 1b.—were recovered 
in the gas liquor per ton of coal distilled. The proportion of 
cyanoger. is reduced by 40 per cent. 

The yield of tar is from 56 to 58 kilos.—123-128 lb.— 
per ton, but the product is very different from ordinary 
gas tar, being of a light brown colour and oily con- 
sistency, and only containing 2 to 4 per cent. of free carbon, 
instead of the usual viscous black fluid containing up to 20 per 
cent. of carbon, and its density is lower—1°1 instead of 1°2. 

A sample of this tar produced from New Leverson Wallsend 


At the Imperial Continental Association’s gasworks at Mari- 
endorf, near Berlin, the system is under trial with similar 
furnaces of large dimensions containing twelve retorts 5 m. 
long. These have been so successful that the vertical form 
is to be adopted in that company’s new gasworks at 
Oberspree. 

The somewhat paradoxical result that a higher furnace heat * 
is attended with a reduction of naphthaline and cyanogen 
compounds in the distillation products is explained by the 
circumstance that the initial action upon a given charge of 
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Fig. 1—-RETORT DISCHARGING GEAR 


the coke to fall out at the bottom of the retort. This plan 

has been objected to on two principal grounds, first that the 

tendency of gas coal to swell out during the process requires 

the maintenance of a certain amount of free space within the 

retort, and next that, in a vertical retort, the gas evolved 

having to pass through a column of strongly ignited material 

would be deteriorated in illuminating power by the decom- 

position of its heavy hydrocarbon constituents. Experiments, 

made in 1903 at the Dessau Works of the German Continental 

Gas Association, however, showed that no undue pressure on 

the retort from the swelling of the charge took place, when a 

high temperature was used, and to meet the second objection 

a construction was adopted to admit of a continuous discharge 

of the gas during distillation from the whole height of the 

retort on one side, This was attended with the disadvantage 

of not allowing a proper heating cf the retort all round, and 

subsequent experiments showed that when the lateral dis- 

charge was stopped and the gas allowed to come off at the 

top of the retort no such deterioration of the illuininating con- 

stituents took place. The result of these experiments, which 

were carried on uninterruptedly for several years under the 

direction first of the late Mr. E. Drory, and subsequently of 

his assistant Mr. E. Kérting, has been the adoption 

of the vertical retort furnaces shown in the vertical 

and horizontal sections, Fig. 3, two of which have been 

at work at Dessau since June, 1904. Each furnace 

contains ten retorts, 13ft. long, placed vertically in a chamber 

which is heated by gas from a producer -fed with coke on one 

side, and burned by air, which is heated by circulation 

through flues parallel to those leading the spent flame to 

the chimney. The circulation of the flame around the 

retorts is effected by baffle plates, as shown in the figure, 

which ensure close contact and uniform heating. The pro- | 
ducer is charged from the top and worked with a closed grate 
and water trough below it ; the vapour produced being mixed 
with the air passing under the grate. The charging of the 
retorts is done from hopper buckets running on an overhead 
railway, while the coke 1s dropped from the bottom of the 
retort, which is about 8ft. above the retort house floor into a 
carrier which removes it to the storage bin, as shown in Figs. 1 
and2, The heating arrangements of the furnace are extremely 
favourable, the loss of draught up to the chimney flue being 
only from 6 to 10 millimetres of water. The flame is cooled 
from an initial maximum temperature of 1400 deg. Cent. to 
280 to 350 deg. at the chimney flue. The producer is of 
sufficient size to hold coke enough for 24 hours’ working ; the 
ashpits and grates are cleaned every 48 hours, an operation 
lasting about half an hour. The charge of coal for each 
retort is from 10 cwt. to 11 cwt., which should preferably be 
broken to a uniform size. With a working time of eight to 
ten hours this gives about 400 cubic metres—14,000 cubic 
fect—of gas in 24 hours, the average yield varying with the 
character of the coal from 31 to 33 cubic metres—10,500 to 
10,600 cubic feet—per ton. The illuminating power is notably 
higher than that of gas made in the horizontal retorts, and 
in August, 1905, averaged as follows :— 


Hefner candles. 
In the slit burner with 150 litres consumption per hour .. 12-98 
In the Argand burner with 142 litres consumption per hour 15-28 


The calorific value determined at 150 deg. Cent. and 760 mm. , 
barometer pressure varied with the coal employed between 
5400 and 5100 calories. The coke yield, with Westphalian | 
coal, was about 71 per cent., and was harder and less fragile 
8iving less waste than the horizontal retort coke, the following 
Proportions haying been obtained in June, 1905 :— 


Per cent. 
Large ie ee ee ae ba oes, wo ee 
No. EMS GREE v5 oo oS ee ee a was da TREee 
Noy PGRN cog ita oh dG ad Sar ae hae 2 
BONS tala ear as aes ade estes. oss SHS 


The coke consumption for firing with the furnaces in full 
Work was about 14 per cent. of the weight of the coal dis- 





distilled at the company’s works at Warsaw gave the follow- 
ing products :— 





Vertical Horizontal 
retort. retort. 

Per cent. * Per cent. 
Ammoniacal water... ee ae: er 
Light oil are 585 8-10 
Medium oil .. 7-68 
Heavy vil - 10-15 
Anthracene oil .. 11-54 
Pitch = 62-00 
Loss 2-08 

100 100 


The proportion of naphthaline in the gas isreduced by more 
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Fig. 3—-VERTICAL GAS REIORT 


than 50 per cent. The pair of vertical furnaces, each with 
ten retorts, is served by two men. Oneof these on the top 
opens and closes the retort lids, fetches the coal by the 
hanging bucket from the stove bunker, and does the charging. 
The man on the floor has only to open and shut the bottom | 


| lids and to manipulate the discharge shoot leading to the | 


outlet coke carrier. As the charging only requires eight to | 
ten minutes at intervals of two hours, the same man. could | 
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Fig. 2-RETORT CHARGING GEAR 


coal under the extensive deposit of the coking and the 
pressure of the coal column, produces a compact layer of 
coke in immediate contact with the wall of the retort, which 
is impervious to gases, while the heat being slowly trans- 
mitted to the interior allows a free exit of the gas through 
comparatively cold material, and as the heated portion of 
the retort is filled solid with coal, no empty space is allowed 
for superheating the products of distillation as in ordinary 
horizontal or inclined retorts. This is borne out by the 
following determination of the temperatures of the centre of 
the column in the retort, and of the issuing gas made at 
intervals during the working of a charge :— 

Centre of retort. 

Deg. Cent. 


Issuing gas. 
Deg. Cent. 


15 minutes after charging .. .. % .. .. 
ee Bi pe ost es ae * 
1 hour " a iy os Dee et 
2 » ” ee ke TOS 
3S » Site Sorte 
4 5; - oo RR. an we 
me ion ¥9 - a caps ee 
G ss Sa” 6. 0, 
. 500... o ie ae 
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$ ~ a < — ee 
10 — 188 


Thus, while the furnace temperature ranged between 1300 
and 1400 deg, Cent., the gas was never heated much above 
300 deg. 

The two furnaces-described- above were employed during 
the summer months of 1905 for the entire supply of the town 
and suburbs of Dessau, with a population of 65,000. The 


working results for this period were :— 






June. July. August. 
| Coal carbonised.. 548-9 tons 598-4 tons 614-7 tons 
Gas produced . 299 cu. m. 186,478 cu. m. 194,620 cu. m. 
| Yield per ton .. 308 cu.m .. 314cu-m. 


317 cu. m. 
(10,878 cu. ft.) (11,090 cu. ft.) (11,180) cu. ft. 
From these figures it will be seen that in the earlier 
months, when the demand was slacker than in August, the 
capacity of the furnaces was not fully utilised. This, how- 
ever, was the result of experiments in the adaptability of the 
system to a variable demand. The very small draught 
required by the furnaces shows them to be capable of work- 
ing under considerable changes of condition, though, of 
course, such changes must be disadvantageous to the yield 
when their maximum power is not required. 
Our account is compiled from an excellent paper by Dr. J. 
Bueb, which was presented at a meeting of gas engineers at 


| Dessau in September, 1905, and has since appeared in the 


columns of our contemporary, the Zeitschrift des Vereines 
Deutscher Ingenieur. 








CATALOGUES. 


VospeR AND Co., Limited, Portsmouth, —Catalogue No. 67 
describes Vosper’s paraffin marine motor. 

MircHeL.’s EMERY WHEEL Company, Bradford, Manchester. 

Price list of emery and corundum grinding wheels. 

R. WHITE AND Sons, Widnes.—A pocket booklet No. $0 con- 
tains a number of illustrations of railway and tramway plant. 

James J. Guest, Newmarket-street, Birmingham.— A wall! 
calendar for March and April on which is depicted a plain grinder 
with automatic steadies and table guards. 

PoRTABLE ACCUMULATORS, Limited, 141, Much Park-street, 
Coventry.—Ignition price list. This gives particulars of Pfluger 


| accumulators for motor car and cycle work. 


S. Wotr AND Co., 138, Southwark-street, London,—Circular 
describing high-speed electric hoisting tackle for direct and alter- 
nating current, with lifting power up to 20 tons. 

GENERAL Exectric Company, Limited, 71, Queen Victoria- 
street, London.—The ‘‘ Chubb” electric burglar alarm for safes is 


tilled, when the coal has a normal proportion of 6 to 8 per | easily attend to four smaller furnaces, or one man would | described in a circular, No. L.1107, sent us by this firm. 


cent, of ash. The yield of ammonia shows a notable increase. 


' suffice for a daily production of 140,000 cubic feet of gas. 





Ep. BENNIS AND Co., Limited, Little Hulton.—This pamphlet 
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contains a reprint of an illustrated article on ‘‘ Mechanical Coal 
Handling Plant and Boiler House Economy ” which appeared in 
the Electrician. 

DURSLEY PEDERSEN CycLE Company, Dursley, Gloucestershire. 

This pamphlet describes very clearly the construction and 
operation of the Pedersen frictionless two and three-speed gears 
for cycles. 

KIRK BROTHERS AND Co., Limited, 19, Marsh-side, Workington. — 
The 1906 section book includes details of railway wagon and 
shipbuilders’ materials, colliery sections, channels, tees, angles, and 
special angles. 

DoppiE McINNEs, Limited, 45, Bothwell-street, Glasgow.— 
Catalogue A contains particulars of the well-known Dobbie 
MeInnes’ indicators, explosion recorders, Wade's, Apgar’s and 
Amsler’s reducing gears, planimeters, Xc. 

PETER M’INTOSH AND Sons, 129, Stockwell-street, Glasgow.—A 
cireular from this firm of tanners and leather merchants gives 
particulars of laminated leather belting which, it is claimed, gives 
a better grip and adhesion than ordinary belting. 

BrusH ELECTRICAL ENGINEERING Company, Limited, Lough- 
borough.—The Brush Budget for March includes, amongst other 
features, electrical plant for textile mills, collieries, tramways, and 
illustrations of 300-kilowatt oil cooled transformers for Durham. 

DURHAM, CHURCHILL AND Co., Sheffield.—The ‘ Champion ” 
friction clutches, to which this book is devoted, are onutaetie to 
all power-transmission purposes, and are made ina large variety of 
sizes, and can be combined with reversing gears for motor-yacht 
purposes. 

Crompton AND Co., Limited, Chelmsford.—Circular S 7 is 
devoted to the C.B.H. circuit breaker for continuous currents, the 
potential of which does not exceed 650 volts. Circular D 25 deals 
with continuous-current dynamos of the open type from 5 to 250 
kilowatts capacity. 

W. H. Battery anp Co., Limited, Salford, Manchester.—Oil 
testers of several patterns are described and illustrated very fully 
in Circular No. 496. There is Professor Thurston’s apparatus, the 
Ingram and Stapfer tester, Boult’s cylinder lubricant tester, and 
Redwood’s viscometer. 

Dr. HEtNR. TRAUN AND Sons, Hamburg.—In celebration of the 
fiftieth anniversary of the foundation of this firm of vulcanite and 
rubber manufacturers, a handsome album has been published con- 
taining the history of the undertaking and views and particulars of 
the works at the present moment. 

J. TYLOR AND Sons, Limited, Tileyard-road, York-road, London, 
N.—This firm is making a special feature of the manufacture of 
petrol engines, and this pamphlet contains particulars and prices 
of the various sizes of engines which are now built. We are 
informed that every part is made to limit gauges. 

G. R. SPEAKER AND Co.,, 29, Mincing-lane, London.—We have 
received a circular and samples of ‘‘ Eternit” roofing slates, for 
which many advantages over ordinary slates are claimed. They 
are said to be stronger, lighter, incombustible, and do not conduct 
the sun’s rays to the same extent as Welsh slates or iron. 

JNDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS, 
Company, Limited, Silvertown.—This book contains a_ well 
illustrated description of this company’s works, which employ about 
3000 persons. For power purposes forty steam boilers are required, 
and the coal consu:nption is said to be over 1000 tons weekly. 

De Dion Bouton, Limited, 10, Great Marlborough-street, 
London. — Catalogue Section 64. This book describes various 
patterns of expanding clutch gears for use on De Dion cars, and 
gives instructions for their adjustment. A copy of the book will 
be sent to any owner of a De Dion car supplied by this firm or its 
agents. 

Contixvous Ram Jorst ComPANY OF GREAT Britatn, Limited, 
20, King William-street, London, E.C.—-This book describes very 
clearly the continuous rail joint, which is a rolled steel section 
combining the advantages of the ordinary fish-plate and sole- 
plate. It is said to be in use on over 20,000 niles of railways and 
tramways. 

A. RANSOME AND Co., Limited, Stanley Works, Newark-on-Trent. 
—The new edition of this firm’s catalogue of saw mill accessories 
includes al! such articles as are required as supplements to the 
machinery in wood-working establishments and up-to-date labour- 
saving appliances, as well as a variety of tools and cutters of all 
kinds, 

HALL AND Co., Croypon, Limited, Beddington, Surrey.—With 
the title of ‘‘A New Industry in Surrey,” this firm has published a 
tastefully produced book describing the new cement factory which 
has been erected in that old-fashioned village on the river Wandle. 
The contents of the book will prove instructive to all interested in 
the cement industry. 


MAVOR AND COULSON, Limited, 47, Broad-street, Mile End, E.— 
The Pigk-Quick coa!-cutting machines described in this book are 
operated in several ways: either by direct-current electric motors, 
three-phase motors, or by compressed-air motors. The book 
describes the operation of the machines, and includes diagrams of 
the necessary electric connections. 


ASHMORE, BENSON, PEASE AND Co., Limited, Stockton-on-Tees. 
This very handsome catalogue is devoted to gasholders and all 
concerning gas plants, including retort houses, condensers, purifiers, 
scrubbers, washers, tanks, tar extractors, sulphate plants, &c. It 
is the fourth edition of this work, and the taste with which it has 
been produced is highly commendable. 


Lupw. LoEWwE AND Co., Limited, 30-32, Farringdon-road, 
London.—Norton plain grinding machines, manufactured by the 
Norton Grinding Company, Worcester, Mass. These machines are 
intended for grinding straight and taper surfaces revolving between 
two dead centres. They are made with fixed wheel base and 
moving work table, thereby securing convenience and rapidity of 
work, together with accuracy. A wide range of speeds is provided, 
and the tools are designed in several sizes for overhead driving, 
electrical operations or self-contained held driving. 


PREMIER GAS ENGINE Company, Limited, Sandiacre, near 
Nottingham.—-This book deals with the single-cylinder scavenger 
engines. The sizes represented in the book are from 150 to 250 
horse-power, but the makers have in preparation publications 
describing smaller engines below 150 horse-power, and also large 
tandem, twoand four cylinder engines from 400 to 2400 horse-power. 
The term ‘‘scavenger” has been applied to these motors because 
the products of combustion. instead of being allowed to remain in 
the clearance space bebind the piston, are swept out by a charge of 
air forced through this clearance space in a positive manner. The 
incoming charge is, therefore, neither contaminated nor heated by 
burnt gases. Sectional views of the engine are given. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE HARBOURS OF SOUTH AFRICA. 


AT the ordinary meeting on Tuesday, April 3rd, at 8 p.m., Sir 
Alexander R. Binnie, president, in the chair, the paper read was 
‘“‘The Harbours of South Africa; with special reference to the 
Causes and Treatment of Sand-bars,” by C. W. Methven, 
M. Inst. C.E. The following is an abstract of the paper :— 

The paper begins with a short description of the littoral of 
South Africa from Capetown to Delagoa Bay. The author points 
out the remarkable absence of deep water indentations forming 
natural harbours between these points, and gives some reasons for 
this. Reference is also made to the formation of some of the lakes 





and lagoons, and the gradual elevation of the coast-belt as affecting 
the present physical condition of the coast. 

A brief description of Table Bay Harbour is given, and the works 
of dock extension proposed by the author and Mr. Hammersley 
Heenan, general manager and engineer to the Cape Harbour 
Board, estimated to cost £3,561,757, are referred to. Statistics 
are also given showing the increase in Customs revenue, imports 
an exports. 

The embayments on the south-east littoral as far as Algoa Bay 
are next dealt with, with brief references as to their suitability for 
the construction of harbours. The author describes the main 
features of Algoa Bay and the remarkable strides which have been 
made in its commercial prosperity, in spite of the landing difficul- 
ties due to its exposed position and the want of adequate shelter- 
ing works. A short description of the existing jetties is given, 
and reference is made to the two important schemes now under 
consideration—one to project two great breakwaters into the bay 
in front of the town of Port Elizabeth, so as to form an enclosed 
harbour of some 800 acres ; and the other to open up the Zwart- 
kops River, which runs into Algoa Bay, about 54 miles to the 
northward. 

The author next discusses the various causes to which may be 
attributed the formation of bars at the mouths of the rivers and 
lagoons on the South-East African coast, and the variations of their 
form, which take place in accordance with the physical features 
of the rivers and lagoons concerned, and of the coast-line in 
proximity to their outlets. 

The treatment of lagoons is also discussed, with a description of 
their physical features, and the causes of their formation, as well 
a3 that of the sand spits separating them from the ocean. Illus- 
trative reference ismade to the lagoons at Durban, Umblatuzi, 
and St. Lucia, in Natal and Zululand. 

River harbours are next dealt with, including Port Alfred, East 
London, Port St. John, Durban, and Delagoa Bay. 

After a short historical sketch of the engineering works carried 
out at Port Alfred, and their results, the author describes the 
works proposed by him to reopen the river by the construction of 
a new outlet. In the description of East London harbour special 
reference is made to the successful application of sand-pump 
dredging to the bar in the open sea. 

A full account is given of Durban and its lagoon, and of some 
of the natural causes which have operated in its formation. Short 
statistics are given showing the increase in the port’s commercial 
prosperity between 1846 and 1904. A detailed description is given 
of the original condition of the bar at the mouth of the lagoon, 
and of the changes which occurred in its form at different periods 
in the progress of the works. Special reference is made to the 
important operations of dredging on the bar in the open sea, and 
the results which have been attained. 








THE IRON AND STEEL INSTITUTE. 


As previously announced, the annual meeting of the Institute 
will be held, by kind permission, at the Institution of Civil Engi- 
neers, Great George-street, Westminster, on Thursday and Friday, 
the 10th and 11th of May, 1906, commencing each day at 10.30 
o'clock a.m. | 

PROGRAMME OF PROCEEDINGS. 

Thursday, May 10th, 10.30 a.m.—General meeting of members. 
The Council will present their report for the year 1905. The hon. 
treasurer will present the statement of accounts for 1905. Scruti- 
neers will be appointed for the examination of the voting papers. 
Election of officers and Council. The Bessemer gold medal for 
1906 will be presented to Mr. Floris Osmond (Paris). ,The awards 
of the Andrew Carnegie gold medal and Research Scholarships 
for 1906 will be announced. A selection of papers will be read 
and discussed. 1.30 p.m.: The meeting will be adjourned. 

Friday, May 12th, 10.30 a.m.—General meeting of the members 
at the Institution of Civil Engineers. A selection of papers will 
be read and discussed. 

The following is a list ‘of papers that are expected to be sub- 
mitted : 

(1) “*The Influence of Silicon, Phosphorus, Manganese, and 
Aluminium on Chill in Cast Iron.” By E. Adamson (West Hartle- 
001). 

2) ‘“* The Influence of Manganese on Iron.” 
Arnold (Sheffield). 

(3) ‘*The Relation between Type of Fracture and Micro- 
structure of Steel Test Pieces.” By C. O, Bannister, Assoc. R.S.M. 
(London). 

(4) *‘Compression of Steel Ingots in the Mould.” 
Capron, M. Inst. Mech. E. (Sheffield). 

(5) “*The Manufacture of Rolled Solid Steel Car Wheels and 
Tires.” By P..Eyermann (Wisconsin). 

(6) ‘* Brittleness in Thin Steel Sheets,” 
R.S.M. (London). 

(7) **Chainmaking Machinery.” By E. Lelong (Couillet, Belgium). 

(8) ‘The use of Oxygen in removing Blast Furnace Obstruc- 
tions.” By C. de Schwartz (Litge). 

(9) “‘ Volume and Temperature Changes occurring during the 
Cooling of Cast Iron.” By Professor Thomas Turner, M.Sc., 
Assoc. R.S.M. (Birmingham). 

(10) ‘*The Influence of Copper in Steel.” 
(Wakefield). 

The following reports on work carried out during the past year 
by holders of Carnegie Research Scholarships will be submitted : 

(a) Hardness of the Constituents of Iron and Steel. By Henry 
C. Boynton, D.Sc. (Cambridge, U.S.A.). 

(b) Heat Treatment of Wire. By J. 
burgh). 

(c) Quaternary Steels. 

(¢d) Influence of Carbon on Cast Iron. 
(Sheffield). 

(ec) The Preparation of Carbon-free Ferromanganese. 
Li. Roberts and E. A. Wraight, Assoc. R.S.M. (London). 

(f) Deformation and Fracture in Iron and Steel. By Walter 
Rosenhain, B.A., B.C.E. (Birmingham). 

The annual dinner of the Institute is postponed until July 27th. 
1906, 

In accordance with previous announcements, arrangements have 
bean made to hold a joint meeting of members of the American 
Institute of Mining Engineers and of the Iron and Steel Institute 
in London during the week commencing July 23rd, 1906. 

The Lord Mayor of London has kindly consented to act as chair- 
man of the London Reception Committee, and a varied programme 
of entertainments, visits, and excursions will be provided, Meet- 
ings for the reading and discussion of papers will be held on the 
mornings of July 24th, 25th, and 26th, with visits to works in the 
afternoons. The Lord Mayor will give an evening reception at 
the Mansion House on July 24th. On July 25th there wil] be an 
entertainment in the evening at the Earl’s Court Exhibition, 
and on July 26th at the Crystal Palace. On July 27th the annual 
dinner of the Institute, to which the American visitors are invited, 
will be held, by kind permission of the City Corporation, at the Guild- 
hall. On July 28th a visit will be arranged to the blast furnaces 
of Messrs. Butlin and Co., at Wellingborough. Detailed particu- 
lars will be issued when the arrangements are further matured. 
In order to make adequate arrang its, it is ry to have 
early information as to the number of members likely to attend 
the meeting. 

After the meeting in London, a tour will be arranged for the 
American visitors to York, Middlesbrough, Newcastle-on-Tyne, 
Glasgow, Edinburgh. As an alternative excursion, a number of 
the American visitors have been invited by the local Reception Com- 
mittee for the summer meeting of the Institution of Mechanical 
Engineers to take part in the Cardiff meeting of that Society. 


By Professor J. O, 


By A. J. 


By E. F. Law, Assoc, 


By F. H. Wigham 


Dixon Brunton (Mussel- 


By L. Guillet, D.Sc. (Paris). 


By W. H. Hatfield J 


By E. G. 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


EMPLOYMENT is assured for some weeks ahead at most of the 
works, now that the quarterly contracts have been renewed ‘ 
start has been made on some of the new orders already, although 
it has only been a short week on account of the Easter halidays 
These will afford a welcome break both for masters and men, pa 
after that the work just booked will be got on with steadily, ' 


Engineering Material. 

Considerable supplies of engineering material have Leon 
arranged for in pig iron, manufactured iron, and steel since cop. 
sumers, in some cases, were short of supplies, and will be glad to 
find themselves better provided now that Quarter Day has turned 
Business remains practically as last week reported in my account 
of the quarterly meeting, the only quotable change being jn the 
case of gas strip, which was reduced 10s. per ton, making the new 
quotation £6 17s. 6d. Supplies of marked bars and steel have been 
arranged for somewhat freely, and these departments are likely 
after the holidays, to be kept well erigaged for some time to come, 


Lincolnshire Pig Iron. 

Consumers of Lincolnshire pig iron can satisfy their ro. 
quirements more economically than recently, for another reduction 
of 1s. was declared on April 7th. Makers have of late met week 
by week, instead of fortnightly, as formerly, and the following 
reductions have taken place:— March 10th, 1s.; March 17th, 
Is. 6d.; March 24th, 1s,; March 3lst, 2s.; and now, April 7th, 1s, 
making 6s. 6d. drop since the beginning of March, thus constitut. 
ing a sharp reaction from the high prices prevailing in December, 
January, and February. 


Iron and Steel Exports: 22 per cent. Increase. 
Satisfaction is being expressed in the Midlands, as 
probably elsewhere also, in the growth of the export trade in “iron 
and steel and manufactures thereof.” The progress in quantity 
for the first quarter of each of the years has been from 755,765 
tons in 1904 té 807,775 tons in 1905, and again to 992,411 tons in 
1906. The corresponding progress in value was also very marked, 
being from £6,707,140 to £7,181,297, and then to £9,076,854, 
Nine millions’ worth of export trade in iron and steel already this 
year is no bad achievement, and is one upon which iron and steel 
manufacturers and merchants may well be congratulated. The 
improvement in quantity this quarter over last year is equal to 
22 per cent. Galvanised sheets, though somewhat down for the 
single month of March, have progressed for the quarter from 
101,801 tons to 116,234 tons, increases having taken place in trade 
with the Argentine, Chili, India, and Australia. The correspond- 
ing advance in value was from £1,178,800 to £1,483,389, 
Increases have taken place in the shipments of “ship, bridge, 
boiler, and other plates,” as well as in wrought iron, pig 
iron, and other classes. The increase in pig iron 
shipments has been marked, being from 180,487 tons to 
285,942 tons. Business also shows progress in wrought iron tubes 
and fittings, and in anchors and chains and other kinds of ‘goods, 
Makers of railway rolling stock have evidently done very well this 
quarter, for there has been a rapid growth in the value of the 
export business in railway trucks and wagons, namely, from 
£192,789 in the first quarter of last year to £68 in the 
corresponding period of this year; whilst the exports of railway 
carriages have also risen in value from £111,182 to £189,562. 


Electric Plant Extensions. 
The West Bromwich Town Council has decided to extend 
its electric plant at a cost of £5150, 


Mines Drainage. 

The seal of the South Staffordshire Mines Drainage Com- 
missioners has been affixed toa receipt for a further advance of 
£10,000, being the ninth instalment under the mortgage for 
£100,000 dated June, 1895, making the total advance so far 
£62,000, The wind, electric, and steam surface pumps are keeping 
the swags empty, and all the large pumps also continue steadily 
at work. 


Enlarged Coal Output. 

Mr. W. A. Atkinson, Government Inspector of Mines for 
the Staffordshire district, speaking at Dudley on the 4th inst., at 
a meeting of the Staffordshire and East Worcestershire Mining 
Engineers, stated that the total output from mines under the Coal 
Mines Regulation Act in the United Kingdom in 1905- as given 
in advanced proofs published by the Home-office—was close on 
250,000,000 tons. Of that aggregate, 232,411,784 tons was coal, 
being an increase on the year of more than 3,500,000 tons of coal. 
The total number of persons employed was 858,373, or an increase 
of 10,280. In the Staffordshire district there was an increase in the 
output of coal of 109,000 tons, and of 228in the number of persons 
employed. Where roads would stand watering there was no doubt 
that the propagation of an explosion by coal dust could be 
prevented by effectual damping. Fortunately, there was not 
much risk of dust explosion in South Staffordshire, where water 
was more in evidence than dust. There were, however, (ry mines 
in the Cannock Chase district, and, although the coal was not dusty, 
there were haulage roads with sufficient dust to propagate an 
explosion. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, April 11th. 
The State of the Market. 

Iv is somewhat difficult to gauge. the exact position of the 
pig iron market here. The tendency is still downwards, and on 
Saturday there was again a reduction of Is. per ton ‘ flicially 
declared in Lincolnshire foundry and forge iron. On the other 
hand, Middlesbrough has shown another slight advance, and 
hematite iron has also improved somewhat. Other English makes 
are lower, but Scotch iron does not show much change. 1 here are 
some optimists who look forward to an improvement before ane 
There is a fair consumption of the crude metal going on, thowe? 
with the near approach of the holidays buyers are still holding - 
toa great extent, but there is a fairly good under current, and a 
week or two later will decide the course of prices to a more marked 
extent than has been the case for some time past. 


Forge and Finished Iron. 
There is next to nothing dving, and prices are altogether 
nominal. In finished iron there is a shade less activity, but ne 

change to note in prices so far. 


Steel. f 
There is a steady feeling noticeable, and in the absence 0! 
the foreign article — billets are well maintained. Plates are 
also exceedingly steady. 


Copper. a 
Raw copper is strong, and there is every probabilit y of a 
advance in the manufactured article. Up to the time of a , 
however, there is no information to hand, and quotations, thet 
fore, may be taken as on Saturday. 


Quotations. ) 
Pig iron: Lancashire,'No. 3 foundry, 61s.; Lincoln-hire, 
54s. 6d, to 55s.; Derbyshire, 57s. 6d. to 58s.; Staffordshire, 94*+> 
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+9 Hashroug yen brands, 57s. 10d.; West Coast hematite, 
Middiosbrons : Kost Coast ditto, 77s. Scotch: Gartsherrie, 64s, 
73s, 64. sngarnock, 603. 6d. to 61s.; Eglinton, 60s. 6d. to 61s.; 
ee ngton, 60s. 6d., delivered anchester. Delivered 
Dalme ae (artsherrie, 62s. to 63s.; Glengarnock, 58s, 6d. to 59s. ; 
Heysham en 6d. to 698.3 Dalmellington, 58s. 6d. — Delivered 
— (iartsherrie, 63s. to 64s.; Glengarnock, 59s. 6d. to 60s.; 
a. «. 6d. to 603.; Dalmellington, 59s, 6d. Finished iron : 
Hglinter «hoops, £7 178. 6d.; sheets, £8 7s. 6d. to £8 12s. 6d. 
-; £7 5s.; hoops, £7 15s.; boiler plates, official, 
i; plates for tank, girder, and bridge work, £7 7. 6d. 






een bd.; English billets, £5 2s, 64. to £5 7s. 6d.; foreign 
v8 2s. 


fering ; sheets, £8 17s. 6d, Copper: Sheets, £95 to 


* sot 
ton - seamless copper tubes, 12}$d.; brazed ditto, 12d.; 
pest nl brass tubes, 9d.; condenser, 10d.; brazed brass tubes, 
se" 38 i 


10}d.; rolled brass, 8?d.; brass wire, 8#d. per lb. Sheet lead, 


£7 15s. per ton. 


Lancashire Coal Trade. 
The demand for slack and manufacturing coal continues 
last week’s advance. Demand on shipping account rather 


rood at 
ray Quotations do not show any change on last week. 


quiet. 
BARROW-IN- FURNESS, April 11th. 
Hematites- , 

There is a growth in the steadier feeling which has set in in 
the hematite pig iron trade, and makers are, generally speaking, 
more hopeful that the future will bring more unifermity in the run 
of orders, even if business has to be done ona lower scale of prices. 
n of price is not a materia! one to the maker ; it is a 
question as to the margin between cost of production and the cost 
of raw material, labour being regulated by a sliding scale. Higher 
prices are of no advantage if they mean higher costs in the cost of 
coke, iron ore, limestone, and railway carriage to and from the 
works, There have been several transactions in makers’ iron of 
late, and the inquiry for forward deliveries is much more active 
than it has been. The price of makers iron stands nominally at 
66s. 6d. per ton net f.o.b., and warrant iron is at 64s. net cash, 
Stocks have been reduced by 1800 tons, and now 
stand at 77,26 tons. This is undoubtedly a high figure, and has 
been created in consequence of over speculation in futures. The 
chances are that holders will lose money on their stocks, as from 
present indications it is not probable that prices will advance. A 
very large tonnage of iron is going into consumption. There are 
still 37 furnaces in blast in the district. Iron ore is ingood demand, 
and native sorts command 14s, per ton net at mines, while 18s. is 
about the price of Spanish ores of 50 per cent. quality delivered 
at West Coast ports, 


The questio 


buyers 2d. less. 


Steel. 

The demand for steel is steadily maintained under the 
conditions which have existed since the autumn of last year. 
There is only about half the trade doing in steel rails the district 
iseapable of doing, and the plate mills are busily employed on 
the double shift, while the merchant mills are only moderately 
supplied with business. Prices remain very firm at £6 7s, 6d. to 
£6 12s, 6d. for heavy rails, and £7 10s, for ship plates, and 
£8 12s, 6d. for boiler plates. Chilled iron castings are very busy, 
and ironfounders and steel founders are well employed, and 
likely to remain so. There are prospects of a very active time 
in the mild steel trade, and local as well as other orders are 
likely to be placed to a considerable extent in the near future. 


Shipbuilding and Engineering. 

The shipbuilding trade has been only partially employed 
for some time, builders evidently being on the look out for big 
warship orders, Some of these are likely to be booked almost 
immediately. It is stated that the order for a Brazilian cruiser, 
one of three, has been placed at Barrow. The order for a 
Canadian ice-breaker with Barrow builders is confirmed. Engi- 
neers are busy in all branches save that of marine engineering. 


Shipping and Coal. 
There is marked depression in shipping this week, the 
exports of iron and steel at 11,622 tons having gone down 5810 
tons, as compared with the corresponding week of last year. 
The exports this year have reached 210,843 tons, showing a 
decrease of 31,764 tons, as compared with the corresponding 
period of last year. Coal and coke are very firm, blast furnace 
coke being at 23s, 6d. per ton, delivered at West Coast furnaces. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tut Easter holidays this season begin on Saturday, and will 
certainly extend over Monday and Tuesday, and in some instances 
a little further. With a continuance of the beautiful weather 
enjoyed since the middle of last week, and at the time of writing 
giving promise of some permanency, the first period of pause in the 
year’s work will be fully taken advantage of alike by employers 
and employed. The cessation is usually utilised for repairs to 
boilers and other matters which cannot well be done at ordinary 
times, while one or two firms make it a season for stocktaking. In 
the heavy industries the workmen will be enabled, through the full 
employment they have had, to make the best of their holiday rest. 

Steam Coal. 

; Affairs continue pretty much as reported last week. The 
Midland Railway Company, though no definite announcement has 
yet been made, is believed to be completing its arrangements 
or locomotive fuel on terms similar to those agreed to by the 
Great Northern and Great Central companies. The question of 
price is now accepted as settled at 8s. 6d. per ton. Advices 
received in Sheffield this week favour the impression that there 
will be an early opening of the Baltic ports this season prob- 
bly soon after Kaster—and this will be very acceptable in various 
uarters. Inquiries are being freely made for supplies of steam 
coal for shipment and other purposes, and in several instances coal- 
owners have been reluctant to quote at current prices, in view of 
the condition of affairs in the American coalfield, and the near 
opening of the Baltic shipping season. 


House Coal, Coke, &c. 
rt Notwithstanding the very fine weather, the consumption 
of house coal is well sustained. Coalowners still hold by former 
Pretons, which, it is seventies, will be maintained to the end 
of April. For hand-picked Silkstone coal, owing to the limited 
(uantity on the market, customers are readily found at 12s. to 
had ~ per ton ; good secondary grades of household fuel can be 
ad from 8s, 3d. per ton ; house nuts sell well at 8s. 3d. to &s. 6d. 
ao ~ omnes sagome at the pits. a and the Eastern 
. S receive quite an average tonnage. The stoppage of the 
” wring the Kaster holidays will affect stocks of eens as well 
the ct coal, Coking slack and smudge are in brisk request for 
eon patent ovens, and uirements on this account are 
Gan to by Merease considerably when other ranges of ovens 
i. of completion come into operation. A fair demand con- 
ree or ordinary slack and smudge for engine purposes, but 
A onde: In excess of the demand, In coke also the output 
shire . lan the market needs. North Lincolnshire and Derby- 
uire, and other smelting districts, are receiving fair tonnages, 
an aeinery smelting coke ranges from 11s. to 11s. 6d. per ton, 
ed samples making 12s, to 12s, 6d. per ton at the ovens, 


Iron and Steel, 
_ There 
lowering of 


is very little doing in the iron market, the 
buying. 


values failing to induce more West 


Coast hematites remain at 74s. per ton, and East Coast 
at 72s. per ton, less 24 per cent. at Sheffield and Rotherham, 
but business is not important. Lincolnshire irons, on the 
other hand, have dropped a shilling a ton all round since last 
report. The quotations now ruling are as follows :—No. 3 foundry, 
52s. 6d. per ton; No. 4 foundry, 50s. 6d. per ton; No. 4 forge, 
49s. 6d. per ton ; No. 5, white, mottled, and basic, 53s. per ton. 
As showing the drop in a comparatively short time, it may be noted 
that on February 16th the price of No. 3 foundry was 58s. 6d., and of 
No. 4 foundry 56s. 6d., while No. 4 forgeand No. 5 mottled, white, and 
basic were cach at 56s. The values of Derbyshire irons have been more 
firmly maintained, and at the time of writing are appreciably higher 
than the current Lincolnshire quotations. Business in the large 
iron and steel establishments maintains the activity already 
reported, the steel manufacturers being exceptionally well employed 
in nearly all departments. 


The Heavy Industries. 

Continued activity is reported in the East End and other 
establishments where military, marine, railway, and similar 
material is produced. 
castings of almost every kind for shipbuilding purposes. In certain 
classes of military material there is also g work in hand. 
Complaint is freely heard of the lightness of the orders placed by 
home railway companies, the principal work on hand at present 
being for foreign and colonial markets generally, more especially 
for South America, the East Indies, Australia, and South Africa. 
An order for a considerable number of locomotive boilers for an 
Indian railway company has recently been placed with a Sheffield 
firm. The engineering houses are generally busy, both for home 
and abroad. Makers of engineers’ tools, heavy and light, are 
finding good employment for their men, although the home 
market is not yielding so freely as could be wished. The 
makers of specialities for tramways, as points, crossings, and 
similar accessories, are satisfactorily employed, largely on home 
account. Colliery extensions have given increased activity to the 
manufacturers of specialities for underground workings. 


Foreign Trade in Cutlery. 

The value of cutlery sent to foreign and colonial markets 
during March amounted to £56,139, as compared with £57,459 for 
March of 1905 ; for the completed period of the year, £159,394, as 
compared with £159,388 for the corresponding quarter of last year. 
The increasing markets on the quarter are Russia, Sweden, Ger- 
many, Netherlands, Belgium, Cuba, Chili, Argentine Republic, 
British South Africa, Australia, and New Zealand. Decreased 
business was done with Norway, France, Spain and Canaries, the 
United States, Brazil, British East Indies, Canada, and the 
markets grouped under “ other countries.” 


Sheffield Exports to the United States. 

The value ot Sheffield exports to the United States during 
the quarter ended March 31st was £185,564 8s., compared with 
£182,366 19s. 4d. for the quarter ended December 30th, 1905, and 
with £118,511 for the corresponding quarter last year. The im- 
proved business in the first quarter of 1906, when compared with 
the first quarter of 1905, is significant of the satisfactory trade being 
done with America in steel. Of the total value of exports during the 
March quarter, :teel accounts for £127,493 12s. 8d. A large quantity 
of “‘ high-speed ” steel, with other superior qualities, is being sent 
from Sheffield to the States. Cutlery, on the other hand, has fallen 
off from £16,316 9s, 2d, to £14,735, 


The Coal Trade with Hull. 

The official return issued by the Hull Chamber of Com- 
merce and Shipping shows that the weight of coal taken to the 
great Yorkshire port during March was exceptionally heavy. The 
total amount dealt with during the month was 361,136 tons, which 
is 59,456 tons more than for the corresponding month of last year. 
For the quarter the weight reached 1,028,432 tons, or 177,056 tons 
more than for the opening quarter of 1905, which was the next 
largest tonnage for a similar period. The exports were also 
greatly increased both for the month and the three months. 
For the quarter, the weight sent abroad from Hull was 410,009 
tons, against 314,151 tons during the corresponding quarter of last 
year. The tonnage for the opening quarter of this year constitutes 
a record in the export coal trade of the port. The greatest 
increase is shown by Egypt, which took last quarter 40,869 tons, 
against 11,316 tons for the first quarter of 1905. Sweden received 
58,883 tons, against 45,519 tons ; North Russia, 29,279 tons, against 
17,220 tons; Belgium, 22,186 tons, against 14,406 tons; South 
America, 44,040 tons, against 27,000 tons; Italy, 33,881 tons, 
against 21,711 tons; and France, 16,776 tons, against 6924 tons. 
The exports to Germany and Holland showed decreases of 8601 
and 9304 tons respectively. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
The General Situation. 

THE position in the local iron and steel industries con- 
tinues encouraging, and almost everything, if not everything, is 
favourable to steadily improving trade. The really excellent 
Board of Trade returns for April afford incontrovertible evidence 
of the general activity of trade throughout the country, and in 
that the iron trade of the North of England shares to the full. The 
reduction of the bank rate tends also to encourage trade, and it 
will, moreover, make it easier for the speculators ; they will find it 
less expensive to hold for further advances. Then shipments of 
iron and steel from this district are better than they have been for 
years, home consumption increases, and the stocks in the public 
stores decline. With all these favourable features prices should 
improve substantially, but that depends a great deal upon the 
warrant market, which, unfortunately, often moves in the contrary 
way to what might be expected, falling when the condition and 
prospects of legitimate trade are most favourable, and advancing 
when trade does not apparently justify a rise. 


Cleveland Iron. 
The movement in warrant iron prices this week affords a 
case in point. Everything would lead one to expect prices 


has been 48s. 3d., cash buyers, but since then there has been busi- 
ness at 47s, 84d. cash. Cleveland warrants have not, for the last 





five or six weeks, been able to get over 48s. 6d. per ton; directly | 
they have reached that tigure—and they have reached it several | 


times—there comes a rapid drop. The reason for this week’s 
decline is not very apparent. But makers have not followed the 


fluctuations in warrants very closely, as they have plenty of orders, | 
The leading producers have been | 
asking 49s. 6d. per ton for their No. 3 Cleveland pig iron, but 49s. | 


and are not compelied to sell. 


has been the general figure. Second hands have sold at 48s. 9d., 


There is a considerable call for forgings and | 








therefore, under no necessity to sell, and maintain the quotation 
for mixed numbers. East Coast hematite pig iron is at 68s, 6d. per 
ton for early delivery, with 65s. 6d. for No. 4, which may be 
accounted good figures, when the price of No. 3 Cleveland iron is 
under 49s. Ordinarily, the difference isno more than 10s., and for 
some years prior to the spring of last year there was not anything 
like so much as that. There being no stock, speculative business 
is not carried on, in which respect there is a great contrast to the 
position in Cleveland pig iron. Rubio ore is nominally at 20s. per 
ton delivered Tees or Tyne, but every consumer having arranged 
for his supplies until the end of the half-year, there is next to no 
buying, and, practically, there is nothing on which prices can 
really be fixed. It is not likely that they will be lower, now that 
the shipping season is in full swing, and freights are improving. 
Imports of iron ore are very heavy, almost the largest on record. 
Into Middlesbrough during the last quarter 455,614 tons of foreign 
iron ore have been received, against 383,712 tons in the first three 
months of the past year. 


Declining Stocks of Pig Iron. 
Traders look with much satisfaction upon the daily reports 


of Messrs. Connal and Co. relative to the stock of pig iron in their 
public warrant stores, for since 5th ult. almost every day some 
reduction in the stock has been recorded, and the quantity held 
has decreased by over 25,000 tons. With a stock of about 725,000 
tons, commercial men would be pleased to see the stock declining 
more rapidly. It is too large, and works against the interests of 
legitimate traders. 


Increasing Shipments of Iron and Steel. 

The exports of pig iron from the Cleveland district con- 
tinue very good—better, indeed, than they have been at this 
period of the year for five years, and so much is required by con- 
sumers abroad that producers cannot very well satisfy the ful 
demands, which are particularly good on German, Italian, Indian, 
and Japanese account, and for home ports they are better than 
they have been for a long time. 


Official Price of Cleveland Iron. 

The accountants appointed by the Cleveland Ironmasters’ 
Association, the Cleveland Blast Furnacemen’s Association, and the 
North-Eastern Railway Company, after an examination of the 
ironmasters’ books, certify that the average net price realised by 
the producers for the No. 3 Cleveland G.M.B. pig iron delivered in 
the first quarter of the current year was 50s. 4-48d. per ton, that 


| being 2s. 10-66d. per ton more than the average fer the previous 


quarter, and 8s, per ton above the rate reported for the first 
quarter of 1904, when the minimum rate of the current decade 
ruled—42s. 3-97d.—indeed, it is less than any figure reported 
since 1898, In the first quarter of last year 46s. 8d. was the price. 
Makers have done considerably better than in the second quarter 
of last year, when the “squeeze” in pig iron was on; then 
Cleveland warrants got up to 55s., and makers’ No. 3 to 50s.; but 
the average realised figure was no more than 47s. 0-86d. In the 
past quarier Cleveland warrants have been at 54s. 11d., and No. 3 
at 54s. 9d., and makers have realised 50s. 4-48d. Their highest 
quotation was 54s. 9d. in January, and the lowest 48s. 3d. in the 
latter part of March. The average quotation for January was 
54s.; for February, 51s. 1d.; and for March, 48s. 9d.; that for the 
whole quarter being 51s. 3d. In accordance with the sliding scale, 
the wages of blast furnacemen in the North of England will be 
advanced 34 per cent., and the rates for the conveyance of iron- 
making materials on the North-Eastern Railway will be increased 
3 per cent. 


Manufactured Iron and Steel. 

Work is very fully carried on at the mills and forges, but 
there is a lull in the demand in most branches, which, however, is 
not surprising when the rush to buy a short time ago is taken into 
account. Quite a number of producers are behind in the execution 
of their contracts, though they have kept their mills in full swing. 
That being so there is no easing in the prices, nor is any likely ; 
on the contrary, advances are more likely. Steel ship plates are 
at £7; steel boiler plates, £8 ; steel ship angles, £6 12s. 6d.; 
engineering angles, £6 17s. 6d.; iron ship plates and angles, £7 5s.; 
packing iron, £6 ; steel joists, £6 7s. 6d.; steel sheets—singles— 
£8 ; iron ship rivets, £7 17s. 6d.; galvanised steel sheets, £12 7s. 6d.; 
steel bars, £7 ; and iron bars, £7 5s. per ton, all less 24 per cent. 
f.o.t. Heavy steel rails are at £6 7s. 6d.; steel sleepers, £6 17s. 6d. ; 
and cast iron chairs, £3 15s. net at works. 


Trade at Middlesbrough. 

It is stated in the quarterly report of the Middlesbrough 
Chamber of Commerce that the output of pig iron by Middles- 
brough blast furnaces during the first three months of the year 
was estimated at 530,000 tons, and that at the end of March there 
were 59 Middlesbrough furnaces in operation out of 81 built. 
The shipments of pig iron during the quarter reached 255,682 tons, 
against only 167,342 tons in the first quarter of 1905, while those 
of manufactured iron and steel were 122,310 tons against 101,170 
tons. There was a large increase in the total value of the exports, 
and the shipbuilding industry was much busier than in the first 
quarter of 1905, as was indicated by the larger tonnage launched. 






Coals and Coke. 

Trade has been most active for the last three weeks, much 
more so than was looked for; indeed, the colliery people prac- 
tically cannot satisfy all the demands made upon them. The 
French demands have lately been, and still are, very pressing, 
and more would be sent, but the facilities of the ports in the North 
of France are not nearly equal to what is now required of them, 


| and steamers have long to wait before they can be discharged. 
| There has been a sharp rise in steam coal, and consumers have now 
| to pay 12s. per ton for best qualities, 11s. 6d. for seconds, and 7s. 


the whole, satisfactory. 


| for smalls, figures higher than have been reported for some years. 
| Gas coals have risen to 10s. 6d. per ton for best, and coking coal 
| is also up to that figure. That has made coke prices stiffer ; but 
| consumers are not prepared to give any advance for the little that 
| is wanted outside contracts. 
| 18s., and even 18s. 6d. f.o.b., and medium qualities can readily be 


Foundry coke has been put up to 


got at 17s. per ton, delivered at the furnaces on Teesside. It is 


| Officially reported that the average price realised last quarter for 
| Northumberland coal at the pits was 6s. 3-42d., against 6s. 2-15d. 
- | in the previous quarter, and the wages of the miners are to be 
advancing, and yet they have fallen. The best price this week | } ¥ 


raised 1} per cent. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Condition of Trade. 


THE outlook in the iron and steel trades generally is, on 
While the amount of fresh work coming 


and even 48s. 6d. The makers are able to keep their rate for | to hand is in some branches disappointing, the orders in course 
of execution are sufficient to keep the works very well employed. 
No. 1 is at 50s. 3d., No. 4 foundry at 48s. 3d., No. 4 forge at | The favourable nature of the Board of Trade returns, together 
47s, 9d., and mottled and white at 47s. 3d. per ton, all for early | with better reports from America, has tended to give a more 


No. 3 at least 6d. per ton above the figure ruling for warrants. 


f.o.b. delivery. 


Hematite Pig Iron. 
The production is maintained, and all the makers are ex- 


cellently well supplied with orders, so that at present they take | 
little notice of the competition of other districts, and are not | moderate, but the tendency has been somewhat firmer. 


| cheerful feeling to the pig iron market, which has recently 
| been suffering from difficulties of a speculative character. 


Pig Iron Warrants. 


The business in the pig iron warrant market has only been 
Business 


influenced by the lower prices quoted in Cumberland and Wales to | has been done in Cleveland warrants at 48s. 24d. and 48s. 3d. cash, 
reduce their own quotations. As a matter of fact there is little or | 48s. 6d. to 48s, 7d. one month, and 48s. 3d. for delivery in eight 
no hematite iron in stock in either makers or second hands bere, | days. Scotch warrants are quoted 55s. 3d., Cumberland hematite 





and only 384 tons in Connal’s warrant stores. 


Producers are, | 63s, 6d., and standard foundry pig iron 48s, 1d. per ton. 
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Output and Stocks of Pig Iron. 

The production of pig iron at the works has been steadily 
maintained, and is at the rate of about 1200 tons per week more 
than at this time last year. There are 45 furnaces making hema- 
tite, 38 ordinary, and 6 basic iron, the total of 89 thus blowing in 
Scotland comparing with 85 at this time last week. In the course of 
the past week the stock of pig iron in Glasgow warrant stores was 
reduced 215 tons, of which 115 was Scotch warrant iron, and 100 
tons standard foundry pig iron. 


Prices of Scotch Makers’ Iron. 

There has not been much change in the makers’ prices. 
G.M.B., No. 1, is quoted at Glasgow, 57s.; No. 3, 55s.; Monk- 
land, No. 1, 58s.; No. 3, 56s.; Carnbroe, No. 1, 62s.; No. 3, 58s.; 
Clyde, No. 1, 66s.; No. 3, 61s.; Gartsherrie, No. 1, 66s. 6d.; No. 3, 
61s. 6d.; Calder, No. 1, 67s.; No. 3, 62s.; Summerlee, No. 1, 
67s. 6d.; No. 3, 62s. 6d.; Langloan, No. 1, 69s.; No. 3, 638s.; 
Coltness, No. 1, 74s.; No. 3, 63s.; Glengarnock at Ardrossan, 
No. i7s.; No. 3, 61s. 6d.; Dalmellington at Ayr, No. 1, 63s.; 
No. Ezlinton at Ardrossan or Troon, No. 1, 6ls.; 
No. 3, 58s. 6d.; Shotts at Leith, No. 1, 67s. 6d.; No. 3, 63s. 6d.; 
Carron at Grangemouth, No. 1, 67s. 6d.; No. 3, 62s. 6d. per ton. 


Shipments of Scotch Pig Iron. 

The amount of the shipments is considerably over the average 
this week, but this is accounted for largely by the inclusion of 
some heavy shipments from Ayrshire which were omitted last 
week. The total shipments are 8987 tons, compared with 5592 in 
the corresponding week of last year, showing an increase of 3395 
tons. The aggregate shipments since Ist January are 76,823 tons, 
being 5158 tons over those of the corresponding period last year. 
There was despatched during the past week from Glasgow 1431 
tons; Bowling, 800; Ayr, 133; Ardrossan, 2103; Irvine, 440; 
<soem, 2700; Leith, 394; Grangemouth, 831; and Bo'ness, 
95 tons. 


Imports of English Iron. 

The arrivals of pig iron at Grangemouth from the Cleve- 
land district amounted to 10,532 tons, against 11,209 in the corre- 
sponding week, showing a decrease of 677 tons. There is, how- 
ever, an increase in the aggregate imports for the year to date of 
6108 tons. 


The Finished Iron Trade. 


The amount of work on hand is in some instances sufficient 
to keep the works going in a satisfactory way, but in other 
cases it is difficult to secure constant employment. The competi- 
tion has recently become very active, and it is stated that mer- 
chants are selling considerably below prices quoted by makers. 
The prices of unbranded iron bars for shipment have fallen about 
os, per ton. 


The Steel Trade. 

The steel makers have large orders on hand, consisting 
for the most part of shipbuilding material, and it is understood 
that a fair quantity of this work has still to come forward under 
contracts recently placed. There is also a fair turnover in struc- 
= steel, but the trade as a whole is not quite so firm as could be 

esi 


The Nail Trade. 


The makers of nails are complaining that they have to 
encounter very severe competition both from America and the 
Continent. The sales of home-cut nails have fallen off consider- 
ably, while there has been a large increase in the imports, the 
consequence being a heavy fall in prices. While the building 
trade still shows a good deal of activity in some of the larger 
manufacturing centres, there is a good deal of depression in it over 
Scotland generally. 


Shipbuilding and Engineering. 
AY In addition to orders stated to have been placed last week, 
it is reported that contracts have been arranged for several 
steamers to be built at Port Glasgow. The marine engineering 
branch is very well occupied, and trade is likely to be active for 
some time. 


The Coal Trade. 


A large business is being done in the coal trade, although 
the demand is not quite so strong as it was a week ortwoago. The 
past week’s shipments from Scottish ports were 268,269 tons, com- 
pared with 270,950 in the preceding week, and 214,683 tons in the 
corresponding week of last year. Prices of shipping coal and of 
coal generally are quoted without alteration. There is less doing 
in the home household branch, owing to fine weather, but manu- 
facturing requirements are well maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Steam Coal Trade. 

A SLIGHTLY easier condition prevailed last week in the 
steam coal trade at Cardiff, which some coalowners regarded as 
only the lull preceding a rush before the holidays. A fair quantity 
of business began with the week, 21 vessels being despatched with 
65,000 tons, several cargoes of large size included. On ’Change 
the outlook is considered good ; small coal prices are again stiffen- 
ing. Itis thought that the record price, 10s. 6d., has now been 
touched, and slightly lower prices are likely. For immediate 
shipment, principally for local reasons, prices of Monmouthshire 
fell off a little last week. This week the tendency is to improve, 
and as regards future trade little doubt is felt. The ending of 
the March quarter has brought statistics to the front. Foreign 
shipments have been large at all the Bristol Channel ports. This 
is shown by Cardiff having despatched 14 million tons more than 
in the corresponding period of 1905, Newport 300,000 more, 
Swansea 200,000, and Port Talbot 90,000 for the month. In coast- 
wise business Port Talbot also did well, Neath and Llanelly like- 
wise, but both Newport and Cardiff indicated a falling off. 


Latest Market Prices, Steam Coal, &c. 

Closing prices mid-week Cardiff were as follows :—Best 
steam coal, 15s. to 15s. 3d.; best seconds, 14s, 6d. to 14s. 9d.; 
seconds, 13s. 6d. to 14s.; drys, 13s. 9d. to 14s.; best smalls, 9s. 9d. 
to 10s.; best ordinaries, 9s. 3d. to 9s. 6d.; seconds, 8s. 9d. to 9s.; 
inferiors, 8s. 3d. to 8s. 6d. Monmouthshire semi-bituminous, best 
large, 14s. 6d. to 14s. 9d.; best ordinaries, 14s. to 14s. 3d.; seconds, 
13s. to 13s. 6d. House coal, best, 16s. to 16s. 3d.; best ordinaries, 
14s, to 15s.; seconds and other kinds, 11s. to13s. No. 3 Rhondda, 
15s.; brush, 13s.; small, 11s. to 11s. 3d. No. 2 Rhondda, 12s, 3d. 
tu vs, 6d.; through, 19s. tou 10s, 6d.; small, &s. 6d. to Us. 6d. 
Vatent fuel, 15s. 6d. to 16s. 6d. Coke: Furnace, 16s, 6d. tu 17s.; 
foundry, 1%. to 24s. 6d. Pitwood, 19s. 6d. to 19s. 9d, 


Swansea Coal Trade and Prices. 

The port, with a good harbour trade all round, shown by 
a total exceeding 100,000 tons, was yet without the diminution in 
anthracite so desirable. In bulk there was a satisfactory coal total 
closely touching 65,000 tons, France taking 80,000, Germany 9440 
tons, Italy 3400 tons, and Batoum 500 tons, in bunkers, a line which 
it is hoped is a good presage. The leading features of business 
are: firmness in steam; bunker kinds ruling strongly ; good 
demand for rubbly culm ; quietness prevailing in large and machine 
made nuts. Latest prices: Best malting, 18s. to 19s.; seconds, 
15s. to 16s,; big vein, 11s, to 11s, 6d.; red vein, 10s. to 10s, 3d.; 





cobbles, lis, to 16s.; nuts, 17s. 6d. to 18s.; peas. 11s.; rubbly 
culm, 5s. to 5s. 3d.; duff, 8s. 6d. to 4s.; steam coal, 14s, to 14s. 6d. ; 
No. 3 Rhondda, 14s, to 14s. 3d, Patent fuel, including tax, 
lls. 9d. to 12s, 


Patent Fuel and Coke Trades for the Quarter. 

During the quarter just ended Cardiff despatched 54,000 
tons, as compared with 37,892 for March quarter, 1905; Newport, 
9700 tons, as compared with 8337 ; Swansea, 51,775, as compared 
with 35,073 ; and Port Talbot, 15,304 tons, instead of 5412, At 
the chief ports the coke trade has been well maintained during the 
quarter, Cardiff exporting 4210 tons, instead of 2320 tons; New- 
port, 2114, instead of 997 ; and Swansea, 1218 tons, instead of 857. 
Port Talbot showed a slight decline. 


The Iron and Steel Trades. 

Pig iron has been coming in freely from various quarters, 
principally Middlesbrough, Barrow, and Whitehaven, and the 
usual large average of iron ore has been exceeded, one consignment 
going to Swansea from Newquay, a large one of 3900 tons from 
Almeria to Blaenavon, 2250 tons from Passages, and 2978 tons from 
Bilbao to Ebbw Vale. From Antwerp 200 tons steel billets came 
to Newport, and a “parcel” of iron bolts and nuts. One notable 
despatch must be noted of 1000 tons iron for the West Coast 
of Africa. From Liverpool, mid-week, 370 tons steel billets 
and 480 tons steel tin-plate bars came to Newport. Swansea 
despatched this week a quantity of galvanised sheets, 342 tons 
to Glasgow, and several cargoes iron to Bristol. Heavy 
steel rails, colliery rails, angles, sleepers for foreign destina- 
tions, fish-plates for South Africa, and billets for home require- 
ments, keep matters in a tolerable degree of briskness, but more 
business is desirable. The quarter's trade indicates this. Shipments 
of iron and steel from Cardiff during the quarter only totalled 
1690 tons; Newport, 13,072 tons; Swansea, 6261. Cardiff in 
March only exported 20 tons. The Birmingham quarterly meeting 
was not well attended, and visitors say that the tone of the market 
was dull and lifeless all round. There was little business trans- 
acted, and prices are reported to have been practically unchanged. 
Prices from metal market, Exchange, Swansea, were not issued in 
time for my despatch this week. Iron ore prices unchanged, 


Lampeter Aberayron Railway Scheme. 

There are strong grounds now for believing that this long 
proposed scheme will soon enter upon business lines. The success 
of the Great Western Railway in acquiring a lease of the Man- 
chester and Milford Railway has, in the opinion of authorities, 
simplified matters. It is understood that Government has ear- 
marked £30.000 towards the construction of the line. Then £20,000 
is promised by the Cardiganshire County Council, and £5000 each 
by the Council of Aberayron and Lampeter, making a total of 
£60,000. This it is thought will enable the promoters of the 
scheme to put it into the hands of the contractors. 


The Sirhowy Coal Field. 

It was*announced this week that the London and North- 
Western and the Barry Railways had each failed to pass their 
Bills, but that the Penthwyn scheme may proceed. This and the 
Great Western Railway and Cardiff Railway Bills will be dealt 
with after the recess. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Rhenish-Westphalian Iron Trade. 


In spite of a slight decrease that was reported in previous | 


letters to have been felt in some departments, the position of the 


Rhenish- Westphalian iron and steel market has been, during this | 


week and the last, exceptionally strong, and prospects for further 
orders being fair, there is rather a tendency upwards perceptible 
in the prices for some articles. In pig iron, semi-finished steel, 
and in the different sorts of manufactured iron a lively occupa- 
tion is sure to be maintained during the next few months. 


6000 t. rails, and 10,000 t. sleepers for the Nedschas Railway. In 
the iron and steel trades of the Siegerland more reserve is shown, 
and comparatively few forward orders are booked. The various 
departments are, however, well occupied on orders previously 
booked. At the Phcenix Works in Kupferdreh,in Westphalia, an 
additional blast furnace has been blown in. 


The Iron Business in Silesia. 
Producers of iron and steel report a healthy demand to be 
coming forward, both for raw and for manufactured iron. Quota- 
tions are the same as before, but show much stiffness, and there 


may be an advance in prices towards the end of the present | 


quarter. 


Coal and Coke. 

From the Rhenish-Westphalian coal market very good 
accounts come in. Owing to the catastrophe at the Courrieres pits 
and to the consequent strike, a brisk trade is done in all sorts of 
coal, and if the business in gas and house coal has been decreasing, 


this is made up for by arising demand on foreign account; the | 


pits, in a number of instances, are reported to be hardly 
able to satisfy their customers. In the Silesian coal district the 
French strike is having a very favourable influence, and heavy 
deliveries are sent to the districts which at other times have been 
provided with English and Westphalian coal. Shipments in coal 
from Upper Silesia during the first two weeks in March were, on 
an average, 7348 wagons per day, against 6800 wagons in the same 
period last year. In the first two weeks of February shipments in 
coal were the same as in March this year, which shows the strong 
tone of the coal market, for usually the March deliveries are lower 
than those of February. Coke is as brisk as ever, and the summer 
business promises to be more lively this year than last. The 
requirements in coal for the Rotterdam Gas Works have this year 
been ordered in Germany, the Rhenish-Westphalian coal syndicate 
underquoting the North English coalowners. 


Lively Demand in Austria-Hungary. 

Fairly good accounts are being received from the iron 
and steel market in Austria-Hungary. Demand and sales in raw 
and in finished iron continue satisfactory. In sheets, as well as 
in wire nails, a rising employment can be noticed, and the machine 
and construction shops are almost without exception well occupied. 
Several large tenderings for bridge-building material will soon be 
held, and the Railway Minister will, it is said, raise the number of 
wagons and locomotives in accordance with the increasing traffic. 
A steady business was done in coal in Austria-Hungary last week, 
and coke remains in satisfactory request ; from the Bohemian 
brown coal market very favourable accounts come in, experts to 
Germany haying considerably improved. 


French Iron Trade. 

So far as employment is concerned, the condition of the 
French iron business must be termed satisfactory, but prices are 
not paying. Arise of about 2f. p.t. is, however, expected when 
the old contracts have been executed. Coal has met with a consider- 
able advance in prices, but in spite of the strike and consequent 
reduced output, a scarcity in supplies is not complained of, 
England, Germany, and Belgium exporting largely to France. 


Increasing Activity in Belgium. 
From all departments of the Belgian iron industry an 
increase in employment has been reported, 


The | 
German Steel Convention is reported to have obtained orders for | 


occupation is noticeable at the construction shops, ang il 

rolling stock, too, has been very strongly inquired for la Wa} 
Girders realise 145f. p.t. for inland consumption ; iron pe. f 
bars are quoted 150f. p.t. The plate and sheet trade js aol 
common sorts of iron and steel plates realising 155f, to 100 
The large Government tenderings for the Belgian State Railw - 
have shown a rise of 3-75f. p.t., on an average, while an ad — 
of 2f. to 3f. only had been expected. The scarcity jn ae 
the Belgian market, and the recent events in France, have faves - 
an upward movement in prices, For engine fuel a steady fone 
in demand is noticeable. Tease 


Swedish Ore Consumed in Sweden. 


Swedish manufacturers have for some time 
desiring to work and consume Swedish iron ore at home instead of 
exporting it.. Now two plans to that purpose have been presented 
According to the one, a steel works is to be built on the Swedish 
East Coast, consuming charcoal ; and, according to the other oe 
a blast furnace works, consuming coke, is to be built sh th’ 
Western Coast, in connection with a rolling mill for rails ; i 
sectional iron, which would use English coal. In both cases Ne 
botten ore is to be consumed—in the first instance Cellivara a 
and in the latter case ore from Kiruna. Gothenburg appears . 
have been taken into consideration, with a view to using the pow “‘ 
of the Trollhiittan falls. i 


past been 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 28th 

AT present writing it looks as though the 500,000 miners of the 
United States as stop work on Saturday. We are reaching 
the final and exciting stages of negotiation, and to-day’s telegrams 
froma Indianapolis and to-day’s telephone messages from this city 
indicate no friendly solution of this threatening problem, Pre. 
parations have been made for months past to accumulate coal 
and there is, of course, an immense amount accumulated by manu. 
facturers, railroad companies, and mining companies, but the 
storage facilities in the aggregate are trifling when compared with 
the actual requirements extending over a number of months 
In view of the stronger probabilities of a suspension of mining 
the leading pig iron makers, who for some time have been con. 
sidering the wisdom of making concessions, have withdrawn all 
propositiors looking to that end. The next move will be an 
advance of coal ro | coke prices. A great many foundries and 
engineering plants have no coal to speak of, and will be obliged 
to suspend work, probably, within a month. The situation js 
very grave, but it is possible that it may clear up before Saturday, 
though there is nothing to-day to warrant this desirable outcome, 
There has been an extraordinary demand for steel rails during 
the past two or three days, and a great deal of business has been 
closed. The railmakers now have a volume of business aggregat- 
ing somewhere around 2,750,000 tons, and with an estimated 
capacity of 3,500,000 tons, including light sections, they still have 
a little capacity to spare. Outside of steel rails, structural iron 
comes next in activity. Orders are pouring in as fast as the proper 
adjustments for delivery can be made. Next on the list comes 
cast iron pipe, the demand for which is certainly beyond the 
summer delivering capacity. The contracts placed during the 
past week foot up some 20,000 tons. The next few days will 
change the situation materially one way or the other. The bar 
mills are moving along quietly, having all they can do; the 
merchant steel mills are similarly situated, the demand for small 
| pipes and tubes is heavy, and inquiries are coming in liberally for 
| cotton ties, 

If competition were to have sway the price of copper would 
break. This is an impossibility because of the united control. All 
grades of copper are selling well. During the past week large 
copper interests have been transferred to foreign markets, where 
| the usual tactics have been exercised to induce buyers to purchase, 

The present domestic consumption is about 50,000,000 Ib, per 
| month. The estimated accumulation of copper since the Ist of 
January has been 50,000,0001b. per month, which gives rise to 
the inference above mentioned. Much of this accumulation is 
ot casting grade. The exports of copper during the months of 
January and February from ali ports amounted to 31,108 tons, 
| and up to March 26th the exports were 11,010 tons, indicating a 
| total March export of about 15,000 tons. This means that 
| countries abroad during the first quarter of this year took about 
| 100,000,000 lb. of American copper. Adding the domestic pro- 
| duction we have a total consumption of 250,000,000]b. Sales 

have been made for foreign shipments for April, May, and June. 











LAUNCHES AND TRIAL TRIPS. 


BELLA, steel screw steamer ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Donald Steamship Company, 
Limited ; dimensions, 237ft., 31ft. 8in. by 16ft.; to carry fruit ; 
engines, triple-expansion, 2lin., 34in., 56in. by 36in., pressure 
180 Ib.; constructed by North-Eastern Marine Engineering Com- 
pany ; launch, March 28th. 

Coaling steamer; built by Furness, Withy and Co., Limited ; 
to the order of Messrs. Elder, Dempster and Co. ; dimensions, 350ft. 
long ; engines, triple-expansion, 24in., 39in., 66in. by 45in., pres- 
sure 180 lb.; constructed by Richardsons, Westgarth and Co., 
Limited ; a speed of 12} knots was attained ; trial trip, April 
2nd. 

MERSEY, steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Lancashire and York- 
shire Railway ; dimensions, 255ft. by 36ft.; to carry passengers, 
cattle and horses; engines, triple-expansion ; a mean speed of 
15? knots was attained ; trial trip, April 4th. 

Foxey, steel screw steamer ; built by Northumberland Ship- 
building Company, Limited ; to the order of Messrs. Houlder, 
Middleton and Co.; dimensions, 372ft., 48ft. by 30ft. 10in.; to 
carry 7300 tons; engines, triple-expansion, 24}in., 40in., and 68in. 
by 48in. pressure 180 1b.; constructed by North-Eastern Marine 
Engineering Company, Limited ; a speed of 11 knots was easily 
attained ; trial trip, April 5th. 

Sr. ANDREWS, steel screw steamer; built by R. Craggs and 
Sons, Limited ; to the order of St. Andrews (Cardiff), Limited ; 
engines, triple-expansion, 25in., 42in., 68in. by 45in., pressure 
180 Ib. ; constructed by North-Eastern Marine Engineering Com- 
pany ; an average speed of 12} knots was attained ; trial trip, 
April 7th. 








TECHNICAL COLLEGE, FINSBURY; OLD STUDENTS’ ASSOCIATION. 
A meeting of old students, at which Sir Owen Roberts ha kindly 
| eonsented to preside, will be held at the Technical College, 
| Finsbury, on May 8th at 8 p.m. It may be that some old students 
| have not received a notice of this meeting, and we are desired to 
| intimate that all are invited to attend. 
| ‘Tue INSTITUTION OF C1viL, ENGINEERS : STUDENTS’ SECTION.—The 
| thirty-first annual dinner of the students of the Institution of 
| Civil Engineers was held at the Trocadero Restaurant on 7 hursday 
| evening, April 5th. The chair was occupied by Sir Alexander 
| Binnie, President of the Institution, and the guests included Pro- 
| fessor Cormack and Lieut. Osborne, R.E, The number of students 
| present was the largest for many years. Farban’s Viennese be 
layed selections of music during the dinner, after which The 
Follies” gave adeservedly appreciated entertainment. Hveryore 


A specially good | present appeared to enjoy themselves thoroughly. 
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BRITISH | PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D, ROOTS, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics, : se : 

Where the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 

ification. 

— person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the emi of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 





INTERNAL COMBUSTION ENGINES. 


9098. May Ist, 1905.—-IMPROVEMENTS IN GAS AND LIKE ENGINES, 
Heinrich Soehnlein, 32 Frankfurterstrasse, Wiesbaden, Germany. 
This invention relates to explosion engines of that class known 
as two-stroke cycle engines, in which a power stroke occurs at each 
revolution of a crank shaft. Its object is to increase the economy 
by preventing losses of fuel. There aro six figures. Fig. 1 isa 
yertical sectional view. Theengine consists of a power cylinder 1, 
in which operates a piston 2 connected to the crank shaft 3 by a 
piston pin 4 and connecting-rod 5, The lower end of the cylinder 
is connected to, and the crank is enclosed by, a casing 6, which 
carries the main bearings for the crank shaft, and is substantially 
air-tight. ‘This casing in connection with the piston 2 acts as a 
charging pump for the power cylinder. A channel 7 connects the 
pump chamber with an inlet port 8 of the power cylinder. This 
port enters the cylinder just above the edge of the piston when it 
js at the limit of its outer power stroke, Opposite the port 8 and 
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produced in an efficient manner at each working stroke of the 

piston. There is one drawing, a part section. The®conductor A 

is of metal tubing, the free end being bent for its end to face the 

end of the other conductor B, which is arranged in the insulating 
portion C of the sparking plug in the well-known manner. The 
other end of the tube A is screwed to the sparking plug, and from 
such end is formed a hole D, which leads into a chamber E closable 
by a nut F carrying a non-return valve G, and provided with holes 
H for the admission of air from the atmosphere, the holes being 
coverable by a wire gauze or other protector I to prevent ingress 
of dust and dirt. Inaction, the plug, occupying its usual position 
in the cylinder, on the suction stroke air will be drawn through 
the valve G, passage D, and tube A, and, by its pressure or force, 
will impinge on the wire B and porcelain C, and remove any oil or 
carbon which may be on either, and thus keep them clean, and on 
the compression stroke the pressure in the cylinder will act on the 
column of air in the tube A and passage D and close the valve, so 
that none of the contents of the cylinder will escape during com- 
pression and explosion, and the amount of incoming air on the 
suction stroke will not be sufficient to interfere with the charge 
drawn into the cylinder through the usual port or ports.— March 

14th, 1906. 

22,594. November 4th, 1905.—Process FOR THE UTILISATION OF 
THE WaAsTE Heat OF MARINE GAS ENGINES FOR THE PRODUC- 
TION FROM SEA WATER OF STEAM FOR FEEDING GAS GENERA- 
tors, Emil Cupitaine, Reisholz, near Diisseldorf, Germany.— 
Date under International Convention, November 5th, 1904. 

The employiaent of gas engines actuated by generator gas for 
sea vessels necessitates in the present condition of the gas engine 
a large quantity of steam which is decomposed in the generator and 
in the form of Hy is burnt in the gas engine. The quantity of 
steam required in a perfect generator installation is very consider- 
able, and amounts in the case of 4 marine gas engine of only 1000 
horse power during twenty-four hours’ working to at least 10,000 
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litres. In the gas eagine a quantity of waste heat is at disposal, on 
the one hand that contained in the hot exhaust gas and on the 
other hand that carvied along with the gases coming out of the 
generator. Whilst in the known generators one of these sources 


| of heat is used for preliminary heating steam and air, the other 
| source of heat is disposable for the production of the steam required 


at the opposite en | of the reservoir is an inwardly-opening, spring- | 

seated inlet valve 12. This valve may be operated automatically | 

by the suction in the pump chamber. The fuel supply can be 
timed so as to deliver the fuel into the air entering through the 
inlet valve 12 during the last part of the suction stroke. The | 

exhaust port 16 is controlled by a valve 17 guided in a casing 18 

that has an outlet 19. The valve 17 is controlled by any well- 

known mechanism. The reservoir 11 is of such size as to receive 
one charge of fuel, and it may be placed in an upward position 
with the inlet valve 12 on top. The fuel will remain near the | 
inlet valve 12. The opening 10 is substantially in open communi- | 
cation with the duct 7, and serves for the entrance of air and the | 
exit of the gas mixture. The novelty in this engirie lies in the | 
control by throttling the exhaust. ‘The engine as shown is im- | 
possible, as there is not space in the cylinder for the piston to | 

complete its stroke.—March 14th, 1906. 

15880. August 3rd, 1905.—AN IMPROVED SPARKING PLUG FOR 
INTERNAL COMBUSTION ENGINES AND THE LIKE, Arthur E. 
Lamkin, 136, High-street, Croydon. | 

The object of this invention is to so construct an electric spark- | 
inz plug for use with internal combustion engines, that the points 
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of discharge and the insulating material are constantly being auto- | 
voce closed, and, at the same time, kept cool. whereby the | 
Sparking to explode the combustible mixture in the cylinder is 


in the generator. ‘There is one drawing, a section. A is a steam 
boiler shown in vertical section. The hot exhaust or generator 
gases, as the case may be, of the marine gas engine, enter at Land 
in passing through the heating tubes a give off heat to the sea 
water in the boiler and pass outat N. A constant flow of fresh sea 
water takes place through the tubular coil ¢ to the interior of the 
boiler A, the water constantly running off at X and playing around 
the coil ¢ in the annular space a, from which it dischargesat Z. In 
this way a thorcugh pis ttre of heat takes place between the 
fresh cold sea water entering at d and the hot slightly concentrated 
sea water passing out of the boiler at X.— March 14th, 1906. 
24,743. November 29th, 1905.—REVERSING GEAR FOR INTERNAL 
Combustion EnGInes, Peter Albertini, Oberschau, Switzerland. 
Date under International Convention, 9th December, 1904. 
This invention relates to a reversing gear for internal combustion 
enzines, wherein the roller which controls the fuel admission gear 
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is moved into a middle position beyond the range of the actuating 
cam for the position of rest, and into either of two end positions 
corresponding respectively with the forward and backward running 
of the engine, one of these end positions being on one side of the 
cam surface and the other on the other side, both within range 
thereof, There are eight figures, Fig. 1 is a longitudinal section 








through the head of the cylinder of a two-stroke engine. The fuel 
is admitte i into the working cylinder through the valve a, the air 
through the valve 4 or through the slots ¢ controlled by the piston. 
If ) is the admission valve the openings ¢ are the exhaust, and if 
the latter admit the air the valve } is the exhaust. At a suitable 
part of the upper end of the cylinder is a valve d for the admission 
of a compressed gaseous fluid for reversing. The valves are 
operated by a distributing shaft ¢ through intermediate gear. The 
valve a derives its movement from the cam f/ through the roller g, 
and the system of levers / i! 42, and the valve ) from the cam 7 
through the roller £ and the lever /. The reversing valve d is 
moved by the excentric m on the shaft ¢ through the lever a turn- 
ing on a fixed point and the lever system o p! p®. For the purpose 
of reversing the lever x is moved from the dead point position 
shown between the end positions indicated on both sides by the 10d 
r. The valve a is controlled with aid of the bell-crank ¢ turning 
with the shaft s. When this crank is moved into either of its two 
end positions I. or III. it brings the roller g and the lever / into 
the position for forward or backward running, as the case may be. 
In its middle position II. the bell-crank ¢ lifts the roller g so high 
that it is not operated by the cam f. When the bell-crank g is 
brought into the middle position II. by aid of the rod ¢, so that 
the roller g is beyond the range of the cam f, the admission of fuel 
is stopped. The lever m may now be moved into its upper end 
position, whereupon the valve d admits compressed gaseous fluid 
into the cylinder to oppose the working piston and the engine 
comes to rest or is braked. The pressure under which the com- 
pressed fluid enters the cylinder is preferably such that the fluid 
can be introduced at any desired moment into the cylinder. The 
bell-crank ¢ is then moved into its other end position, whereby the 
fuel is admitted at the point of time corresponding with the new 
direction of running. At the same time that the bell-crank ¢ is 
shifted the reversing lever x is brought back to its middle position. 
—Murch 14th, 1906. 


ROAD MOTOR VEHICLES. 


4517A. March 4th, 1905.—IMPROVEMENTS IN OR RELATING TO 
MECHANISM FOR TRANSFORMING RECIPROCATING INTO ROTARY 
Motion 1n Motor VEHICLES, William G. Hay, 41, Clifton- 
road, Tuebrook, Liverpool. 

Mechanism for transforming reciprocating into rotary motion, 
according to this invention, comprises an improved arrangement 
of gripping clutches, gripping or gearing with toothed ratchet 
discs mounted upon the shaft or shafts to be driven, the gripping 
devices being connected with the piston-rod of the engine. ‘There 
are nine figures. Fig. 1 is a side elevation of the mechanism as 
applied to a steam-propelled road wagon. The driven shaft 1 is 
tubular and in two portions, arranged upon an axle 2 common 
to both, and on each portion of such shaft 1 is rigidly mounted 
a wagon wheel 3. Also mounted on the axle 2 loosely are two 
toothed wheels 4, and a system of springs is provided for trans- 
mitting the motion of such toothed wheels to two flanges formed 
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on the two portions of the shaft ]. On the exterior of each 
toothed wheel 4 are arranged two segmental shoes 7, disposed 
opposite one another, and mounted in these shoes are pawls 8, 
which gear with the teeth of the wheels 4. ‘Ihe shoes 7 are in 
pairs, each pair being mounted upon a pin 11. Reciprocal motion 
is imparted to the shoes 7 by the connecting-rods 12 leading to the 
piston-rod crosshead 13. ‘The pawls are arranged in two groups 
in each shoe, and only one group of pawls is in action at one time, 
the other group of pawls being available for a reverse motion of 
the driven shaft. Each group comprises two pawls. During the 
forward impulse of the piston-rod the operative group of, say, the 
upper shoe gears with the wheel 4, and during the return impulse 
the wheel 4 is engaged by the operative group in the lower shoe. 
At the same time, there is a group of two pawls in each shoe, 
which are inoperative until a reversal of motion is required. The 
pawls 8 are under the influence of springs, so that they ride over 
the teeth of the wheel 4 in their return inoperative stroke. The 
slide valve of the engine 39 is operated by the crosshead 13 
through the lever 45. The engine is suspended from the wagon 
frame by the links 46.—March 14th, 1906. 


FRICTION CLUTCHES. 


9525. May 5th, 1905.—IMPROVEMENTS IN OR RELATING TO Fric- 
TION CLUTCHES, Frank Hargreaves, care of Messrs. Hick, 
Hargreaves and Co., Limited, Soho Ironworks, Bolton, Lanca- 
shire, and Thomas H. H. Whitehead, 104, Castle-street, 
Bolton, Lancashire. 

This invention refers to improvements in friction clutches, and 
is designed to increase the power with a minimum of movement. 
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It consists of dise plates, provided with a central elongated boss 
mounted on a shaft. There are four figures. Fig. 1 is a longi- 
tudinal sectional elevation. A is the dise plate, B the central 
clongated boss, © the loosely mounted disc plate, D are the 
metallic friction plates loosely mounted on the central 
elongated boss, E the metallic friction plates loosely mounted on 
fixed centres, F and G the outer casing of the friction clutch, H the 
fixed centres carrying metallic friction plates, I is the sliding sleeve, 
J the driven shaft, and K the driving shaft. The disc plate A, 
provided with the central elongated boss B, is mounted on the 
driven shaft J. On the outer end of the central elongated boss B 
is disposed and loosely mounted the dise plate C, Between the 
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inner face of the dise plates A and C are the metallic friction 
plates D, disposed to admit of the intermediate dise plates E, 
being admitted or placed between them; the disc plates E being 
supported from the fixed centres H, held in position by the outer 
casings F and G of the friction clutch ; the casings F and G being 
secured together by the set screws L. At the end of the central 
elongated boss Bis the plate M mounted on the shaft J. The 
pene M is secured in position, along with the dise C, to the central 
»oss B by means of the bolts N and nuts O, which extend beyond 
the plate M to the disc plate or arms P mounted loosely on the 
sliding sleeve I. The pins : are employed to prevent the sliding 
sleeve I from rotating when the metallic friction plates D and E 
are out of action, and also to relieve the links T U and V from any 
driving strain. The sliding sleeve | is provided with projections 
8, to which the links T are pivoted by means of the pins «; the 
other end of the pivoted links coupling with the link U, pivoted 
by means of the pins ) to the dise plate P mounted loosely on the 
sliding sleeve I, and on the pins / are pivoted the links V, coupled 
to the dise plate C at the outer end of the central elongated boss B 
by the pins ce. The end of the shaft K, carrying the outer casings 
F and G of the friction clutch, is provided with the bush W, 
against which abuts the end of the driven shaft J. When the 
respective parts of the friction clutch are in the position shown, 
the metallic friction plates D and E are in contact under pressure 
to effect the necessary driving of the shaft J from the driving 
shaft K. When it is desired to stop the shaft J, the sliding sleeve 
1 is moved in the direction indicated by the arrow, which action 
releases the pressure and frictional contact.— March 7th, 1906. 


ORDNANCE. 


8286. April 18th. 1905.—IMPROVEMENTS IN AND RELATING TO 
AIMING OR Practica RIFLES FOR ORDNANCE, Lieutenant 
Arthur T. Dawson and G. T. Buckham, both of Messrs, 
Vickers, Sons and Maxim, Limited, 32, Victoria-street, 
Westminster. 

This invention relates to aiming or practice rifles for ordnance, 
and comprises various forms of such rifles suitable for guns of vary- 
ing calibre. The rifle is provided with a block of the sliding type, 
which is preferably adapted to slide vertically in a series of 
‘* buttress thread ” grooves which afford the necessary resistance 
to the gaseous pressure on the breech block when the gun is fired. 
There are ten figures. Fig. 1] is a longitudinal section showing the 
improved aiming rifle in place within a gun ready for firing. The 
lower portion of the breech end of the aiming rifle is provided with 
a block-actuating crank ¢ and an extractor ¢! mounted on a spindle 
2 which is in one piece with a breech-actuating hand lever - placed 
at the right-hand side of the breech of the aiming rifle. On the 
block-actuating crank ¢ are two studs c+ which engage with grooves 
c= in the interior of the breech block. Placed just in front of the 
lower portion of the block-actuating crank is a strong spring buffer 
«5, which serves the double purpose of retaining the hand lever in 
its forward position when the breech block is in its closed and 
locked position ; and when the mechanism is open of returning the 
breech block from its extreme open position into such a position 
that the cartridge cannot slide out of the breech chamber of the 
aiming rifle after being placed therein, in the event of the gun being 
used at high elevation. In inserting the cartridge the block is 
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slightly depressed against the resistance of the spring buffer as the 
cartridge is pushed home. To open the breech the hand lever c? is 
turned rearwardly, slightly compressing the spring buffer as the 
block-actuating crank reaches the end of its rearward movement. 
The radial face of the block-actuating crank passes away 
from the locking surface of the breech block and the studs 
c+ entering the grooves ¢* bring the breech block sharply 
down or outward in a slightly oblique direction away from the 
cartridge case. Immediately the breech block is clear of the 
cartridge case, the block strikes a toe ¢ on the lower extremity of 
the extractor, which rapidly ejects the cartridge case. Immedi- 
ately the hand lever is released the breech block is slightly raised 
or moved inward by means of the spring buffer c*, which bears 
against a toe «7 on the block-actuating crank. To close the breech, 
the hand lever -* is moved in the reverse or forward direction. 
The bronze bush B? has projections engaging with the interrup- 
tions of the breech opening of the gun. In this bush is a spring 
catch B+ which locks the bush to a steel adapter B® on the aiming 
rifle placed just in front of the bush. This adapter is held longi- 
tudinally by interrupted collars engaging with interrupted collars 
B® on the rifle, and is retained from angular displacement in one 
direction by a shoulder, and in the other direction by a strong 
spring catch BS, this becoming virtually one piece with the ainning 
rifle. On the outer circumference of the adapter are interrupted 
threads B®, which engage with the threads in the breech opening 
of the gun. On the aiming rifle is mounted a pivoted safety hand 
lever, which is used to turn the aiming rifle into engagement with 
the threads of the gun. This safety hand lever engages with a 
bolt which is adapted to slide longitudinally in a dove-tail groove 
in the aiming rifle, and which is so arranged that when the hand 
lever is turned about its pivot inwardly, or into a position parallel 
with the axis of the aiming rifle, the bolt locks the latter to the 
bush B?, which is keyed to the interruptions of the breech open- 
ing. This arrangement prevents the aiming rifle from turning.— 
March 14th, 1906. 


MISCELLANEOUS. 


4288. March Ist, 1905.—IMPROVEMENTS IN OR RELATING TO 
PNEUMATIC HAND Toots, The Aurora Automatic Machinery 
Company, 421, Claim-street, Aurora, Illinois, U.S.A. 

This invention relates to a portable pneumatic hammer compris- 
ing a barrel or cylinder, a plunger sliding therein, and a controlling 
valve through which the air or other fluid under pressure is 
admitted to and permitted to escape from the opposite ends of the 
cylinder. The controlling or piston vulve is situated in a lateral 
casing or chamber which is formed integral with the cylinder or 
barrel. The valve is capable of reciprocating end wise ina direction 
approximately paral'el with the axis of the cylinder or barrel, and 
is located in proximity to the handle. There are nineteen figures. 
Fig. 2 is a central longitudinal section taken transversely through 
the throttle valve, and through the central axis of the controlling 
valve. A is the working cylinder or barrel of the tool. B is the 
sliding piston therein. A handle is made integral with the inner 
end of thecylinder A. The cylinder A is originally provided with 
a bore extending through the same from end to end, and this bore 
is closed at the inner end of the bore and secured therein. In the 
inner end of the barrel adjacent to the handle and arranged parallel 
therewith is a transversely-arranged throttle valve, which passes 
through the plug D and the parts of the barrel adjacent thereto. 
On one side of the cylinder at its inner end is an extension or pro- 
jection forming a valve casing A! of a controlling valve, which 
embraces a valve bushing E, and a valve piston F. The bushing 
and piston are cylindrical, and arranged with their central axes 
parallel with the central axis of the cylinder or barrel. The con- 
trolling valve chamber is closed at its outer end by the casing A}, 





and at its inner end by means of a circular plate or diaphragm G, 
which is held in contact with the end of the bushing E by means of 
a screw-threaded thimble G!, Within the thimble is a tube G? 
having at its inner end an exterior conical surface to fit the in- 
terior conical surface y' of the thimble G!. _H is a tool-carrying spin- 
dle arranged to slide in a guide aperture formed in a bushing H', 
The spindle is shown as provided at its outer end with a riveting 
head H2, which constitutes the tool referred to. For limiting the 
endwise movement of the spindle H in the barrel the latter is 
shown as having attached to it a stop plate I of segmental form. 
The valve piston F is provided with annular enlargements of equal 
diameter separated by grooves or recesses, and adapted to fit and 
slide within the larger cylindrical part of the valve bushing. At 
its outer end the valve piston is provided with a cylindrical part of 
less diameter than the main part of the piston, which slides within 
the smaller end portion ¢ of the valve bushing. In the valve bush- 
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ing are formed three ports which communicate with a recess. The 
recess is in communication with the two supply passages which 
extend from the ports of the throttle valve bushing K obliquely 
through the wall of the cylinder to the recess. The first and second 
ports are inlet ports through which air is supplied to the inner end 
of the cylinder. The third port is an inlet port to supply air to 
the outer end of the cylinder. The first and second ports are so 
arranged that when the valve piston is at the inward limit of its 
movement they will be opposite the grooves or between the first, 
second, and third enlargements, while the third port is so placed 
that in this position of the valve piston it will be opposite or closed 
by the third enlargement. The valve bushing is also provided 
with two supply ports communicating with cylinder admission 
passages P P!, which open into the inner end of the cylinder. The 
last-named ports are arranged, or so located, as to come opposite 
the annular grooves, when the piston is at the inward limit of its 
movement. When the valve piston is shifted to the outward limit 
of its movement, the port 7 will be brought into communication 
with the exhaust ports by the groove, and the exhaust from the 
inner end of the cylinder will pass from the cylinder exhaust port 
R through the exhaust port , and the groove to the main exhaust 
port s.—March 14th, 1906. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


814,629. METHOD OF REGULATING THE TEMPERATURE OF SUPER- 
HEATED STEAM, J. P. Sneddon, Barberton, Ohio, assignor to the 
Stirling Consolidated Boiler Company, New York, N.Y., a Cor- 
poration of New Jersey.— Filed October 28th, 1904. 

This invention consists in regulating the temperature of super- 
heated steam by spraying an excess of water into a conduit through 








which the steam passes from the superheater, and withdrawing 

the surplus water from the conduit back to the boiler. There are 

four ciaims. 

814,727. Execrric Presstre Furnace, H. N. Potter, New 
Rochelle, N.¥., assiqnor to G. Westinghouse, Pittsburg, oo 
Filed July 2rd, 1903. 

There are twenty-six claims to this specification, which is for an 
electrical resistance furnace enclosed in a gaslight chamber. The 
claims are all for details. The sixth runs as follows:—In an 
electric furnace, an inner conducting tube adapted to contain the 








material to be heated and surrounded by refractory insulating 
material, an outer conducting tube outside the inner tube and the 
insulating material, the said outer tube being made in sections, 
and the several sections being insulated from each other by ring- 
shaped gaskets. 
814,728. ConTiInvovs STEEL BILLET CastTING MACHINE, 0. Potter, 
Wilmington, Del.—Filed September 26th, 1904. 

The nature of this invention will be understood from the draw- 

ing, and the last of thirteen claims, which runs thus ;—In 4 billet- 


—— 


casting machine, the combination with a trough-like mould, of a 
plurality of receiving vessels arranged in a cascade above said 
mould, with the lower vessel arranged to discharge into the mould 
the niolten metal flowing from an upper vessel into the adjacent 
end of the next lower vessel, and from thence through saic lower 





vessel, and discharging therefrom at the opposite end, means for 
driving the mould beneath said last-mentioned vessel, and means 
for compacting the poured metal into the mould. 
814,875. Rack Track OpservatTory, M. 2. Schetzel, Oulland, 
Cal.—Filed May 10, 1905. 
This invention is a curious development of the use of the motor 
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ear. A track is laid round the racecourse, on this runs a car 

fitted with seats, so that those on it may accompany the horse from 

the start to finish. There are four claims, 

815,016. Process or SMELTING IRON OnE, 2. L. 7. Hérou/t, La 
Praz, France, assiqnor to Société Electyo Metallurgique Fran- 
gaise, Proges, Iséve, France, a Corporation of France.—Filed 
June 14th, 1905 

In the smelting of iron ore, the process patented consists in 
f2eding the ore, introducing carbon at the base of the charge 


sufficient to produce the chemical reaction necessary while pro- 
tecting it from the action of the carbon dioxide generated by the 
smelting operation, and supplying the necessary heat by means of 
the passage of an electric current. and introducing oxygen at a 
higher point to further oxidise the carbon monoxide formed at the 
base, and to increase the heating effect in the furnace. There are 
three claims. 








Tue official date for the opening of the Milan Ex- 
hibition by the King of Italy has now been fixed for April 2st. 
Preparations are well advanced and the buildings ready to receive 
exhibits. It is to be feared, however, that, notwithstanding the 
forward state of the buildings, many of the exhibits will not be 
ready much before the middle of May, For this, blame cannot be 
attached to the executive committee, says the Times. The delay 
will rather be largely owing to the deplorable condition of the 
Italian Government railways. 


A mopiFIeED form of calorimeter has been devised by 
Dr. Thomas Gray, of Glasgow Technical College. It is on the 
lines of the William Thomson instrument, in which the fuel is 
burned in a current of oxygen. A straight, wide glass tube is used 
as a combustion chamber. This lasts much longer than the original 
bulged form, and can be renewed ata trifling cost. Thin perforated 
dises cf brass are used in place of the wire gauze baffles, and 
ignition is effected electrically. The 1aetal dises slide in two 
uprights, connected above by a vulcanite cross piece, and fixed to 
the metal stand below. One of these uprights is a solid rod which 
is in metallic connection with the metal base ; the other is hollow 
and insulated from the stand. An insulated wire passes through 
the latter, and is connected with a short vertical rod inside the 
combustion chamber ; a second short rod is screwed into the metal 
bases, The tops of these rods are on a level with the aeagr 
crucible containing the coal, and by connecting them by means 0 
a piece of thin platinum wire, which is made to glow by the pass2g¢ 





of an electric current, the coal may be ignited, 
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ITALIAN INDUSTRIES. 
(By our Special Representative.) 
No. I. 


AMONG 
seeming 


the time ) 01 
beneath the apparent superficiality of the 
character anc 


business : , 
coupled with the subtle genius of the Latin race. These 


characteristics have rendered Italy, in less than 






















1906, the chairman states that there was in 1905 an increase 
of 400,000 pounds sterling in the savings of emigrants 
| deposited in that bank alone. It is estimated, in fact, 


| that each emigrant means an average influx of £16 to 


| £80 per annum, and as the number of emigrants from 


the many visitors to this land of sun and | Italy now amounts to about 500,000 annually, it is easy to 
idleness, there are few Englishmen who have | appreciate the important influence which emigration is 
or the inclination to consider the fact that, | exerting on the financial condition of the country. 

Italian | 
1 its consequent inadaptability to a hard | sary first to have the power to make. Nature has been 
career, lies..a deep substratum of capacity, | prodigal in her gifts to this land of promise, and the 
most valuable of them consists undoubtedly in her water 
As coal is the basis of the wealth of England, co 


But to be able to exercise the power to keep, it is neces- 


| power, 


with the greater part of the chief factories of the prin- 
cipal manufacturing town of Italy. 

This was a real “pioneer enterprise” in Europe, for 
the little station of Holborn Viaduct, which is of the 
same age, could only be considered as-an experimental 
installation. The motive power at first was steam, but 
it was not long before water took the place of a generating 
force too costly in a country where, practically speaking, 
coal is non-existent. 

Ten years ago the company decided to make one of the 
most colossal experiments as yet tried, and to transmit 
from its new hydraulic ‘station of Paderno to Milan—a 
distance of 36 kiloms,—14,000 horse-power by the em- 
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thirty years, a commercial nation, whose ever-increasing 
industries are now beginning to be an important factor 
in the international commerce of Europe. 
dolce far niente is now, happily, a myth. 
nation, divided against itself for centuries, is at length 
becoming not cnly united in name but united in the 
common ambition of hard, stern work, which is bringing 
ever increasing riches and prosperity into the country. 
The growth of Italian industries has been so pheno- 
menal that few of the outside world can have any 
conception of it. The commercial development of Italy 
can only be compared with the military development of 
Japan. Both must remain marvels of the twentieth 
century. Thirty years ago Italian industries were, 
relatively speaking, non-existent. Her riches were in 
her soil. The plough, the wine press, and the olive 
crusher, identical in form and structure with those 
described in Virgil’s “Georgies,” represented the sole 
machinery necessary for her trade. But these simple 
implements are now things of the past; the peasant’s 
flail has yielded the place to the latest model of the 
steam threshing machine, and modern science has 


The fabled | 
The Italian | 


Fig. 1-HYDRO-ELECTRIC STATION AT VIZZOLA 


is “white coal”—carbone bianco—the foundation of 
the wealth of Italy. 

This is a land of streams, and Italian engineers 
were the first to recogise the fact that in her 
abundance of water lay the key to the future prosperity 
of the nation. The turbine wheel, in fact, now 
renders production remunerative under circumstances 
where it would not have been possible in the days when 
the steam engine, with its imported coal, was the 
impellent power. And so hundreds of factories have 


| sprung up, and are continually springing up, throughout 


drained and made fertile scores of miles of pestifer- | 


ous marshes. 
It is 
ment of Italy that I propose to dwell. It is rather 
on the development of her industiies, which, born 
yesterday, reared in a night, and sprung in a moment 
to manhood, bid fair, in the near future, to assume 
the proportions of a giant. What reasons can we | 
assign for this miracle? The principal causes are two 
in number: the one the power to make, and the other 
the power to keep. The power to make consists in the 
genius of man applied to the gifts of Nature; the power | 
to keep lies in the sad heritage of the poverty of past 
ages, 
_Let us take first the second of these considera- | 
tions. The large proportion of the Italian middle and | 
lower classes is sober and thrifty, and has few wants. | 
The people live as their fathers lived before them, and | 
consequently base their expenditure on a standard of | 
wealth much inferior to what is now actually theirs. | 
This slowness in development of the popular desire for | 
luxuries compared with the rapid increase in the country’s | 
resources and production is immensely favourable to | 
Italy's financial growth. As a consequence of it the | 
banks have very large and ever increasing sums at their 


not, however, on the agricultural develop- | 


the land with every new stride made in the engineering 





| ployment of three-phase currents at 15,000 volts. - The 
absolute success of the venture is now past history.: ,,In 
| 1896, however, many great engineers shook their heads 
| and doubted. 

The Paderno line marked a revolution in the science 
| of electric transmission ; it introduced. the employment 
|of metallic supports now in such general use. Theory 
| was strongly against them at the time, on the ground 
| that it would be impossible to ensure complete isolation, 
| and the head engineer of the company, Signor Semenza— 
to whose personal courtesy, and to whose .admirable 
lecture delivered to the Société des Ingénieurs de France 
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Fig. 2-CRCES EECTICN OF VIZZOLA STATICN 


disposal, with which they are enabled to assist com- | and elcctrical sciences, and riches are pouring into the | Iam almost entirely indebted for this information—kas 


mercial enterprise. Another effect of the poverty of past 
ages is seen in the emigration. The Italian emigrant 
18 a source of wealth to his country and not of im- 
poverishment. He leaves these shores, not with the 
idea of settling down abroad, but with the intention of 
making a little capital and of returning to his native land 
to invest it. He saves, remits home to a local savings 
bank, and returns to Italy as soonas possible. Thus the 
drain of men is only temporary, whereas the flow of gold 
from abroad is constant. 

In the last report of the Bank of Naples, 26th March, 





country. 

In considering, therefore, the industries of Italy, it is 
necessary to give especial attention to the mother-industry 
from which the others derive their being, and their pre- 
sent strength. 

The first of these great companies, the Societ’ Edison, 
opened its station of S. Radegonda, in Milan, in June, 
1883, for the distribution of electric light to the town. 
On its turbine wheels now depend not only a well- 
organised system of lighting, but also an electric tram ser- 
vice of which it would be hard to find the equal, together 





| described to me the moment of intense,emotion when he 


stood with his hand raised=ready to switch on for the 
first time the current 6f 14,600 volts. We are speaking 
of 1899. Seven short years have passed since then, but 
events have moved quickly, and to-day they switch on 
40,000 volts on this selfsame line without a thought of 
possible damage. , . 
The system turned ont.a complete success, both from - 
thé technical and from the economic points of view. The 
expenses of keeping it up are practically nil, and it is 
now in the same perfect state of repair as it was at the 
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outset. The results achieved inaugurated the era of the | alone, in certain moments, demands more than 20,000 | October 9th, 1901. Its splendid hall, 45 m. long, contains 


great hydro-electric stations of Vizzola, Turin, Brescia, | kilowatts, and the Edison Company is now engaged in | 13 turbines of 2000 horse-power each, and it is interesting 


Brembo, and hosts of smaller ones. But the demand for 


electric power in Milan increased out of all proportion | 
| turn our attention is the “ Societi Lombarda per Distri- | 


even to the increasing supply, and the Societd Edison 
has already had to make two new hydro-electrical stations, 
which are not yet completely finished. 
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Fig. 3—PADERNO SUPPORT 


}: The first, at Vigevano, derives its power from a cascade 
of. 18m., and is comprised of five groups of generators. 
Its wire system at 5000 volts is supported by metallic 
poles weighing only 600 kilos. a-piece. The second, at 


Trezzo, is interesting as being the first of its kind to | 


derive its power from a weak flow of water. It takes 
advantage of a simple turn in the river Adda, and the fall 
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Fig. 6—-GENERAL MAP OF THE PRINCIPAL POWER STATIONS IN 


is only. 8 m. high. The vertical-axis turbines by Riva 
Monneret of Milan make 105 revolutions, and the tension 
is 12,000 volts. Even when these two stations are working 
to their full power the supply will not be sufficient. Milan 


| deciding on the position of other new stations. 
| . . 
The second of the great companies to which we should 


! . . . . ” r ® 

| buzione di Energia Elettrica.” This company serves a 
district between Milan and Luino, which embraces more 
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| 
Fig. 4-TREZZO SUPPORT 
| than 2000 square kiloms. Thanks to it, the whole of this 
great manufacturing area is to-day traversed in all diréc- 
tions by electric wires, the tall chimneys of hundreds of 
factories have ceased to vomit their smoke, and the giant 
boilers rest cold and dead by the side of the electric 
pigmies which have killed them. ' 
The first installation of the Societa 


Lombarda was 


Vorone 


| at Vizzola, and derives its power from a cascade of 29 m. | 
This station is to-day the most 


fed by the river Ticino. 
powerful, not only in Italy, but in the whole of Europe, 
and was opened by King Victor Emmanuel in person, 


| to note that ten of these great machines were furnished 
| by the Milanese firm, Riva, Monneret and Company. 
| This firm had already done good work for the Edison 
Company, and the results given by its turbines at 
| Vizzola have proved so satisfactory that Italy may now 
| be said to be absolutely independent of foreign help in 
this branch. And not only has this firm succeeded jn 
emancipating its own country, but is successfully 
| contending with foreign competition. : 
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Fig. 5- SCHEME OF TRANSMISSION IN MILAN 


A few months later the Societi Lombarda opened a 
new station at Turbigo of 5000 effective horse-power, 
furnished by a weak cascade of only 8} m. The 
central hall contains five horizontal-axis turbines by Riva, 
Monneret and Co., of Milan, capable of working at 125 
revolutions. The three-phase alternators, at 11,000 volts 
and five periods, have the force of 1050 kilowatts, and 
were made by Gadda, Brioschi, Finzi and Co., of Milan, 
another Italian firm which, like Messrs. Riva, Monneret 
for turbines, are ousting foreign competition and render- 
ing the country independent. Of the good work done 
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by these two houses we shall speak more fully in another 
article. 

The stations of Vizzola and Turbigo—with the re- 
serve station of Castellanza—feed, at 11,000 volts, 
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a vast network of wires weighing over 500 tons, 
distribute 25,000 horse-power over more than 2000 square 
kiloms., and give work to 30,000 hands. The suc- 
cess of the undertaking has been so phenomenal, and 
the demand for new power is so steadily increasing, that 
the Societa Lombarda is now opening at Brusio, in the 
Alps, a new hydraulic station of 20,000 horse-power, 
which will send an electric current at 40,000 volts over a 
wire $1 mileslong. Thus the company has at its disposal 
45,000 horse-power, ; 

To complete the list of the most important electric 
installations which give light and motive power to the 


sreat commercial province of Milan, it is necessary to | 
5D 


mention the ‘Societi Conti per Imprese Elettriche.” 











AY vere 


Fig 7—-SUPPORTS ON CAFFARO LINE 


This company, beyond being interesting on account of 
the importance of the district which it supplies, is also 
remarkable from the fact that every part of its 
machinery down to the insulators is purely of national 
production, and has given such satisfaction that Italy 
may now be said to be entirely independent of outside 
help for every article connected with the science of 
hydro-electricity. This is an immense step in the 
progress of a yet young commercial country almost 
entirely bereft of coal, and pitted against the much older 
and more favoured industries of England. Switzerland, 
and Germany. 

The company in question, called by the name of its foun- 
der, Signor Ettore Conti, one of the most energetic and scien- 
tific of Italian electrical engineers, began its work only two 
years ago, but has met with such success that it has already 
been able to increase its capital by the sum of one million 
francs, which was completely subscribed by the old share- 
holders at the high price of 40 per cent. premium. The chief 
of the three stations already owned by this company 
derives its power from the river Brembo. In the generat- 


I.Calculated according to Bazin 
3» Braschmann 
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Effective power per cent 





Turbine Aperture 
Fig 8-EFFICIENCY OF TURBINE 


Ing station are to be seen four group generators of 
2500 kilowatts each and 315 revolutions, made by 
Riva, Monneret and Co., of Milan. The alternators and, 
In fact, the entire electrical equipment, are by Gadda, 
Brioschi, and Finzi, of Milan; the metallic supports for 
the wires come from the works of Savigliano, the insu- 
lators from Richard Ginori, of Milan and Florence. 

Among the notable points of this installation is the 
fact that all dangerous parts of the apparatus are 
enclosed in separate cells of masonry, completely localis- 
ing any aecidental contact. 

urin is hardly behind Milan in the production and 

appliance of hydro-electricity, in spite of the fact that it 
0es not possess a single watercourse capable in itself of 
Producing enough hydraulic energy to supply the needs 
of so important a town. 


d’Elettricit’ have subdivided their stations into no less 
than seven, dependent on several small rivers at dis- 
tances of from 40 to 60 miles, and the sum of the power 
derived from the various installations serves not only 
Turin itself, in which town they have established a 
reserve station, but also many other towns in Piedmont. 
The turbines again in this case are of Italian manufac- 
ture—Riva and Monneret, of Milan. At the end of a 
year from the time of its inauguration, the company dis- 
posed of 25,000 volts, but in consequence of the excess of 
the demand over the supply, an arrangement was made 
with a sister enterprise, the Societa delle Forze del Mon- 
cenisio, which latter had obtained the concession of a 
fall of 858 m. on the river Cenischia, in the Alps. 

The important industrial centre of Brescia derives its 
energy from the torrent Caffaro—a stream rising near 
the Austro-Hungarian frontier—and utilises a fall of 
250m. The central station, which resembles in its archi- 
tecture an Italian medieval castle, has a machine room 
of 500 square metres, and in this great hall are to be seen 
the four horizontal-axis turbines—Pelton type, 2500 
horse-power, 315 revolutions—manufactured by Riva 
Monneret. This firm had given the guarantee of 75 per 
cent. effective, and the guarantee was greatly sur- 
passed in the official trials, in which they attained an 
effective power of 81°5, calculating by the Bazin formula, 
and of 84°8 according to the formula of Braschmann. 

It is necessary to mention this latter formula, not used 
generally in Italy, inasmuch as many German firms, 
basing themselves on the higher ostensible results ob- 
tained by it, arrive at figures impossible to be attained 
by the Bazin formula. The difference between the two 
modes of calculation is so obvious from the commercial 
point of view—see Fig. 8—that it is to be wondered at 
that engineers do not unanimously consent to adopt or to 
discard the Braschmann formula. 

#“ But? to return to our subject. The energy derived 
from the central station of Caffaro is brought down 














Fig. 9- WOODEN SUPPORTS OF CELLINA LINE 


to the receiving station of Brescia, is utilised at 3600 
volts., and is stepped down toa continuous current of 
125 volts. for the purpose of serving the lighting and the 
tramways of this important district, together with some 
of its greatest commercial houses. The insulators, as in 
the case of the * Conti” plant already mentioned, are by 
Signori Richard Ginori, of Florence and Milan. 

Three varieties of supports are employed by the com- 
pany for its line of transmission. The double wooden 
poles, Fig. 7, are in use between Caffara and Bione, where 
wood is cheap. Hollow iron poles, also shown in Fig. 7, 
are adopted over the mountain track between Bione 
and Lummezzane, and lattice iron supports are used 
between Lummezzane and Brescia. 

Let us now turn to Venice. Those entrusted with the 
arduous task of supplying the “ Queen of the Adriatic” 
with hydro-electrical energy found themselves confronted 
with the geographical problem presented by flat land and 
consequent slow flow of water, and were therefore forced 
to go 80 miles distant for the derivation of their motive 
power, and to select the Cellina, remarkable as being a 
river with no known outlet to the sea, but one which 
divides into hundreds of little brooks and loses itself in 
the sand. A dam 18 m. high was made ina gorge, and 
by this means the company obtained a fall of 57m. In 
the machine-room there are six groups of generators of 
2600 horse-power each, each group formed by a turbine 
by Riva Monneret, and a three-phase alternator revolving 
at 315 turns a minute. The current is generated at a 
tension of 2000 volts. 

The great town of Genoa, with the densely-populated 
district of the Riviera, found itself face to face with the 
very opposite difficulty to that which had confronted the 
Venetian engineers, viz., that instead of a constant flow 
of water rendered useless by its sluggishness, it had to 
deal with an abnormally rapid flow rendered useless by 
itsinconstancy. The multitudinous torrents which flowed 
down from the Apennines were, in May, a source of 
destruction, and in July non-existent. 

To meet this difficulty two reservoirs were built con- 
taining nearly 6 million cubic metres of water, which was 
brought down by means of a tunnel into the valley, and, 
by a succession of cascades, made to give life to three 
electwic stations one below the other, the second and 





For this reason the engineers of the Societd Alta Italia 


third using again the water discharged from the first. 


This company—Societa dell ’Acquedotto de Ferrari 
Galliera—began work in 1889, and is now one of the 
most important hydro-electric stations of Italy. The 
Societa delle forze della Liguria is still -partially in 
a state of construction. It works on the same _ prin- 
ciple as the last-named company, viz., by means of 
huge reservoirs containing about 97,000,000 cubic 
metres of water. The four establishments are possessed 
of about 33,000 horse-power, give energy to Spezia, the 
most important naval base of the country, supply the 
many towns situated between it and Genoa, oa feed a 
part of the latter city. 

Among the companies which give power to many 
small towns scattered over a wide area may be mentioned 
the Societa Ossolana, which possesses two main lines 
of wires, the one coming down from the central station 
in the mountains near the Swiss frontier, and serving, at 
a tension of 12,000 volts, and at a distance of 40 miles, 
Domodossola, Intra, Pallanza, &c., and the other going 
on to Gravellona, Borgomanero, and Arona, 60 miles away. 

Proceeding further south up to the gates of the sacred 
city, we find Rome utilising the famous falls of Tivoli to 
create electric power. This company, which is one of the 
oldest in the country, dating back to 1885, is possessed of 
about 6000 horse-power, converted into monophase current 
at 5000 volts, and transmitted over a distance of 20 miles. 

But it is entirely out of the limits of such an article as 
this to consider, even superficially, the various systems 
employed by the immense number of hydro-electric 
companies scattered throughout the length and breadth of 
the land. Practically speaking, every town of any note 
in the whole of Northern Italy—which district, for its 
national commercial importance, represents to the country 
a combination of Liverpool, Manchester, and Birmingham 
—derives from this source the power which lights its 
streets, which drives its tramways, and which moves the 
huge wheels of its factories. 

Finally, it is no exaggeration to say that almost every 
small hamlet in the greater part of the country is lighted 
by electricity. The motive power in most cases is derived 
from the turbines of great hydro-electric companies ; but 
the use of electricity in Italy is so widespread that hosts 
of industrial firms have their own private plants, and are 
independent of outside help. 

The occasion makes the man, and the great water- 
sheds of the Alps and the Apennines have made the 
Italian hydro-electrical engineers, and have raised this 
science here to a pitch of perfection hardly dreamed of 
as yet in other countries. Every province has its own 
particular companies, many of them of great import- 
ance; but the chief installations are in the northern 
distri¢t, where money is more abundant and commercial 
enterprise is more active. And above them all towers 
the most powerful station, not only of Italy, but of the 
whole of Europe, the Colossus of Vizzola. 

I send you several drawings and views—see supple- 
ment—which sufficiently explain themselves. For those 
illustrating the Cellina station I am indebted to the Editor 
of Rivista Tecnica l Elettricita. 








THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. II.* (continued CONTRACTING DEPARTMENT. 

Incoming correspondence.—Among the matters received 
daily from the correspondence department may be 
enumerated tenders, acknowledgments of orders, inquiries 
and references to, or arising from, orders and invitations 
for tenders, advices of despatch, invoices. It will 
probably be found desirable to pass back to that depart- 
ment for filing all tenders whether accepted or disapproved, 
together with correspondence of a general character, and 
arrangements would be made for the necessary sub- 
division of such matters for ready location in the files. 

But any correspondence relating to contracts outstanding 
may very advantageously be preserved in an outstanding 
contracts file in the contract department. These should be 
endorsed with the number of the purchasing order to 
which the letter has reference, and all such records should 
be filed in numerical order, so that the state of any order 
outstanding may readily be ascertained by reference to 
the number, which would, of course, be quoted by the 
store-keeper or other official in connection with the 
original requisition. 

Acknowledgments of orders would come under this 
classification, and as no useful purpose is served by pre- 
serving such communications for an indefinite period, 
these may be destroyed after an order has been filled and 
O Kd. 

Advice notes, after noting date of despatch on the copy 
of the purchasing order, are to be passed on to the 
receiving clerk. Inveiees are passed to the contract 
department for the purpose of noting their receipt on 
copy of purchasing order, as already referred to, and with 
the arrival of the advice note or invoice the order is to be 
considered filled, and its number is immediately struck 
out of the order chart. It may be here neted that the 
invoice is endorsed with a self-dating rubber stamp, for 
particulars of which reference must be made to the 
section dealing with accounts department described in 
a subsequent article. Before passing this forward to 
the receiving clerk, the purchasing agent will check 
the price chargeable by reference to the purchasing 
order and mark his initials in the space provided by 
the rubber stamp under the head of “ Prices checked.” 
Should any inaccuracy be discovered in the process of 
checking, it is customary and desirable to call the vendor 
firm’s attention to the irregularity and ask for a credit 
note for the amount of any overcharge, on receipt of 
which the invoice and credit note are together passed 
forward to the official responsible for the receipt and 
checking of goods received. 

A rubber stamp may be used for initialling and thereby 





* No. LL. appeared April 13th. 
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certifying the correctness of records in the nature of 
invoices, time-sheets, &c. At the cost of a few pence a 
fac-simile of two letters may be obtained, with metallic 
pencil-case, such as is used by accountants for the pur- 
pose of an audit. This has a short spiral groove at one 
end for the purpose of exposing and withdrawing the 
small rubber block carrying the monogram, and is a very 
convenient size for the waistcoat pocket. A small inking 
— is supplied in a metallic box measuring about ,2in. 
ong and lin. wide, and the outfit is exceedingly useful to 
both shop foremen and the officials of the commercial 
department alike. 

Outdoor . workmen's requisition for stores. — In the 
case of outside contracts it is often necessary for the 
outside foreman to purchase stores, at short notice, from 
firms.in the near vicinity of the job. In such circum- 





stances it is not always convenient to wait for authority 
from headquarters to obtain credit on the firm’s behalf, 
on account of the delay that such procedure would | 
occasion. Fig. 20 represents a form of order that may 
be used in such a contingency. This is a small manifold | 
earbon copying book, having triplicate pages, two of | 
which are perforated. One is banded to the firm on whom | 
the order is drawn, and the other is posted to the head 
office the same evening, while the third remains in the 
book for future reference. Its utility will be at once | 
apparent to those who are acquainted with the confusion | 
that is born of verbal, unrecorded purchasing orders. 


"1G. 2).—Outdoor Workmen's Requisition, Size 64in. by 34in. 


Sadeghasepedeneeranessnionemer Company, Ltd. LONDON. 


WorkMAn’s REQUISITION. 





Norse.—You are rejuested to INVOICE the goods immediately to 
i ) } 
HeAD Orrick, and ask for OFFICIAL ORDER, so that 
payment may not be delayed. 


Please supply 


{Sign ed) 


Receiving department.—The duties of the receiving 
clerk are frequently allied to the work allotted to the | 
storekeeper, who is the custodian of all stores re- | 
ceived from outside sources, to be subsequently | 
used in the manufacturing operations of the fac- 
tory. It should be an irrevocable rule that no matter 
what the nature of such supplies may be, they should be 
received and issued under the personal supervision and 
direction of the storekeeper. The receiving clerk will 
compare the quantities and weights of such stores with 
the consignor’s form of advice note, which is handed to 
him from the contract department, and enter the correct | 
particulars of the same in the ‘‘Goods Received ” book 
illustrated by Fig. 21. 


Size 9hin. x Win. 
March, 1906. 


Fic. 21.—Goods Rereiced Book. 
Goods Received 


day, 31 
7 | aeeee | 
Consignor. Address. Per. | Weight. 


i 


Carr‘aze. 











| Entd. 


Suppliers’ 
Stores Ledg. 


Invoice. 


Carriers’ 
Invoice. | 


' 


Our 


_ Description. | Order. 


appears in the goods received book. Following the record | 
of receipt and the work of checking, the receiving clerk | 
will advise the contract department of any shortages or 
breakages, and on reference to his advice notes, see to | 
the prompt distribution of the goods to the departments 
for which they are intended. The invoices are now 
passed on to the accounts department to have the prices 
extensions checked, as described in a subsequent chapter. | 
Suppliers’ packing cases.—Due regard must be paid to | 
the necessity for an early return of empty cases or other 
packages in which the stores have been conveyed, and 
the despatch clerk will receive considerable assistance 
from a methodical routine in this connection, particularly | 
if, for the question of convenience, such packages cannot 
be emptied of their contents until some considerable 
time after receipt. With a view to the identification of 
packages, it is a very desirable practice to give each a | 
separate number, in strict rotation, and to keep a register 
of such numbers. Tor this purpose a system of coloured | 


. 22.—Packages Register. Size, Octavo, 


| contemplated increase in the weight of the trains: 
| that a fresh batch of these useful engines should be eon. 


Date 
returned. 


Date 
invoiced, 





|or its bridges built to carry such gigantic and wei 


| Should be strengthened before she began work, 


== 
before completing her he pointed out distinctly that 
as the Great Eastern permanent way had not been laid 
| ‘Daag aera: ghty 
ocomotives—which were undreamed of when the lin 
was made—it would be needful that the road and bridges 
‘ This 
was clearly understood from the first, although certain 
non-technical journals have unwarrantably implied other. 
wise. We need not repeat the full descriptions of the 
Decapod, which have already appeared in the coluning of 
THE ENGINEER; suffice it to say that she was built, and per. 
formed her trial trips with perfect satisfaction on short 
length of line specially strengthened for the purpose. 
The end aimed at had been fully attained, and the only 
question remaining was whether the necessary perme. 
nent way works should be gone on with, and the requisite 
number of Decapods constructed. 

At this stage once more a “happy medium” course wag 
suggested, namely, that the 4ft. wheeled six-coupled tank 
engines, with 16}in. by 24in. cylinders, already in use 
should receive larger boilers and fire-boxes and higher 
steam pressure, so as to enable them to deal with the 
also 


structed to the augmented dimensions. It was agreed to 
try this intermediate plan first, and it was found that the 


| small engines, as modified, were quite able to deal with 
| the enlarged trains, which had been given two coaches 
| extra per train, the coaches being widened so as to seat 


| 





| adhesive labels should be adopted, and each package 


should have one of the labels attached by the receiving | 
clerk. Fig. 22 shows a form of register for recording the 
same numerically, and it may be mentioned that the 
number of identification is written on the face of the | 
invoice, so that inquiries from the accounts department | 
respecting the whereabouts of any particular package 


| may be readily cleared up by the citing of this number. 





CONVERSION OF THE GREAT EASTERN 
DECAPOD. 

Inquiries are often heard and many have reached us as | 
to the fate of the famous ten-coupled tank engine which | 
Mr. James Holden, the locomotive superintendent of the | 
Great Eastern Railway, designed for the very heavy 
suburban traflic of that line about five years ago. We | 
are now in a position to give an authoritative answer to 
these queries, but to make matters clear we must go a} 
little way back in railway historv. 

Most of the readers of Tue Enatneer will remember 
that at the end of the ‘last century—i.c., about the year | 
1900—the question of providing for the efficient working | 
of the Great Eastern’s enormous traffic between London 
and Enfield had become one of an exceedingly trouble- 
some character. The overcrowding of the business 
trains—the morning up and evening down—had become 
not only a serious public scandal, but also a grave danger. | 
Indeed, the popular resentment at the inconvenience and | 


| 
| 
sooo -es-------.- >| 
| 
! 


f2'u" 


| that had been 


six passengers a-side instead of five. In practice it was 
found that this device had substantially met the imme- 
diate requirements of the case, and had virtually deferred 
for several years the necessity of more extreme and 
expensive measures. 

Meanwhile the Decapod had “come, seen, and con- 


| quered,” and had fulfilled all the expectations, and had 


verified all the calculations, of her able designer. Her 


| drawings, measurements, and templates all remain avail- 


able for instant use so soon as it shall become necessary 
or desirable to multiply her. So next the questicn 
arose: What should be done with the one sample engine 
built? Nothing was to be gained by 
allowing her to rest idly in the shops, either slowly rust: 


| ing or demanding considerable attention if that fate were 
| to be avoided. 
| her as to render her still useful, albeit for a purpose other 
| than that for which she was originally designed and 


The only alternative was so to modify 


built. After mature consideration Mr. Holden resolved to 
utilise what may be termed her skeleton as a basis of a 
fresh type of mineral engine—new, at any rate, so far as 
the Great Eastern is concerned—viz., of the outside- 
cylindered eight-wheel coupled order. She now in 
course of reconstruction. In her new shape she will have 
eight 4ft. 6in. wheels coupled instead of ten, two outside 


Is 


| cylinders 18}in. by 24in., the third cylinder of like dimen- 


sions, which had been placed inside the frames, being 
removed, as also the skilfully-designed forked connecting- 
rod; the vast boiler, 5ft. 10in. in diameter and yielding 
with the high fire-box 3010 square feet of heating surface, 
gives place to a boiler and fire-box of more moderate 
dimensions, the former 4ft. Qin. in diameter with 
an axis 8ft. 3in. above the rail level, instead of 9ft., and the 
steam pressure 180 Ib. per square inch, instead of 200 Ib., 
the tctal heating surface being 1869 square feet, of which 


70° 


23'3" Wheel base ----------~-- ---------- - 


GREAT EASTERN RAILWAY—THE CONVERTED 


risk towhich the travellers by these trains were subjected 
| had risen to such a pitch that in one case an absolute 
| riot arose, resulting in the virtual destruction of one of 


| the company’s suburban stations. 


The position had 


| become a deadlock so far as existing means went. 





This book is intended to furnish a record of all goods 
received, whether stores delivered on the authority of a 
purchasing order, goods sent for approval as in the case of 
samples, parts rejected or sent for repair by clients, &c., 
and on account of its utility for many self-evident 
purposes, it is indispensably and universally adopted. By 
the - use of -separate- books-the consignments may be 
chassified as circumstances demand. 

Herein is a description of the goods received with name 
of consignor, a description of packages in which they are 
contained, with weights, charges for carriage and freight 
as appearing on carriers’ way-bill, &c. Mention may 
particularly bé made of-the provision for recording the 
date of suppliers’ invoices for storés with a two-fold 
purpose in view.. Not. only are overdue invoices readily 
traced, but the probability of duplicate invoices being 
passed for payment is thereby considerably reduced. It 
has already been mentioned that each invoice is noted 
and checked by the contract department, and such invoice 
duly finds its way to the receiving clerk for the purpose | 
of checking quantities and weight. 

Should the former department fail-to discover the fact 
that an invoice has already been passed, it is highly im- 
probable that a careful receiving clerk would fall into the 
sae error, secing that the date of such invoice already 








Additional trains could not be squeezed into the already 
over-taxed time-table, nor could the existing trains be 
lengthened, because all available platform accommoda- 
tion was already taxed to the utmost. In these circum- 
stances the traffic authorities took counsel with the 
locomotive superintendent. 

The first proposal that was put forward was to electrify 
the Great Eastern suburban line, as was being done in 
the case of the North-Eastern Railway. Apart from any | 
question as to the efficiency of existing methods of electric 
traction, there arose -the sordid but very cogent question | 
of cost. This at the lowest rough estimate was put at so | 
high a figure that the directors naturally inquired whether 
the limits of steam traction had yet been reached, and 
whether it might not be possible to do something with | 
steam locomotives. Mr. Holden accordingly devised a | 
scheme involving a very much smaller outlay than the 
electrification. Its salient features were that, by means 
of an, engine of novel type, trains 20 per cent. heavier | 
than those then in use could be made to attain a speed of | 
80 miles an hour in 30 sec. from the dead start, as in the 
ease of electric traction, and that by means of this | 
acceleration a large number of additional trains could be | 
run at the busiest times of the day. Mr. Holden then | 
produced the designs for the engine that was needed, the | 
celebrated Decapod No. 20 being the outcome; but | 


DECAPOD 


131 square feet is yielded by the fire-box, and 1738 square 
feet by 285 tubes of 14in. outside diameter. Her fire- 
grate area will be 22'9 square feet. It is estimated that 
in her new shape she will be able to haul fifty of the new 
20-ton wagons of coal, or double the load taken by the 
existing standard six-coupled engines, and that in this 
respect she will prove a very valuable and economical 
machine. We append a drawing of the engine as 
converted, for which we are indebted to the courtesy of 
Mr. Holden. : 

Meanwhile the introduction of the Decapod type 15 
postponed, but by no means abandoned. So soon as the 
demands of traffic development shall have outgrown the 
present provision for meeting them, then the question will 
once more arise whether the road shall be strengthened 
and a number of Decapods built, or whether the larger 
cost of thorough electrification shall be incurred, assuming 


‘that the improvement in electric traction should then 
| warrant such a step. In either case the end sought must 


be ability to run a large additional number of trains ot at 
least the present length, and this can only be effected by 
material acceleration, particularly at starting—such as 
would be impracticable with locomotives of the existing 
normal type. 








Tue number of persons killed and injured on the rail- 
ways of the United Kingdom during the year ended December 
31st last were as follows:—Killed, 1100; injured, 6460. By acci- 
dents to trains and rolling stock the number of persons killed were 
39 and injured 396. 
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INSTITUTE OF NAVAL ARCHITECTS. 





Av the evening sitting of the Institution, on Thursday, 
April 5th, Mr. J. E. Thornycroft presented his paper upon 
“Gas Engines for Ship Propulsion,” which will be found 
on page 406 of the present issue. 

The discussion was opened by Mr. Milton, who 


said the question of whether an internal combus- 
tion engine for marine work should be worked by 
was ov oil would befor the future to decide. Messrs. 
gas 


Diesel had fitted two large vessels on the Baltic with gas 
engines, Which were experiencing very great success. 
The great difference between a gas engine upon the sea 
ead one upon land was that the sea engine had to run at 
top, wedium, and slow speed, whilst the land engine ran 
practically all the time at the same speed. The large 





fly-wheel which they found upon the land engine was, he 
thought, out of place upon a ship. He was quite certain 
that it was within the scope of marine engineers to turn 
out thoroughly satisfactory gas engines for marine pur- 
poses. He believed that all the difficulties which pre- 
sented themselves were such as could be overcome. 

Professor Capper said he believed that the paper which 
they were considering would prove one of the most in:port- 
ant which had been brought before the Society for many 
years. Though his predilections were in favour of steam 
engines, he believed that many of the members present 
would live to see the reciprocating steam engine an archaic 
machine. The suction gas plant in ordinary working and 
the steam boiler were to all intents and purposes the same 
in efficiency. The suction gas plant “had it” in the point 
of view of “stand by” losses. The efficiency of the gas 
engine entirely depended on the compression, and, con- | 
sequently, in order to get a high efficiency they wanted a | 
high compression, and the higher the compression the 
higner the efficiency. They were only limited by the 
fact that with high compressions they had such a very 
high temperature in the cylinder that they could not deal | 
with it. 

Mr. Ernest Dowson heartily welcomed the new field of | 
enterprise which had been brought to their notice. He 
did not think that the variation of load were really 
difficult to contend with. They were told that working 
with bituminous coal was possible without much difficulty, 
but he thought he was fairly familiar with all the different 
types of plant that were in use, and he could say that in 
all of those where bituminous coal was used, it was found 
necessary to have a somewhat extensive, if not compli- | 
cated, system of cleaning apparatus. He did not think 
sufficient progress had yet been made to justify the | 
assumption that they could at once cross the ocean with a 
bituminous or, still less, a caking coal. 

Mr. W. W. May, of Beardmores, gave some further 
particulars of the engines built by his firm and referred 
particularly to the question of reversing. It was one of 
the most difficult matters in the design of marine gas 
engines. The gear they had adopted resembled some- 
what the reversing gear of a steam engine; but whilst 
they hoped and believed it would be satisfactory, they 
were not prepared to say that it was so till the ship had 
been actually tried. The reversal of the valve action was | 
fairly simple, and their gear, as could be seen from the 
diagram in the paper, was not complicated, but the 
ignition gave some trouble. 

Mr. Dunell (jun.) described some experiences with gas- 
driven canal boats in this country and in Germany. 
The regulation of the air supply was a matter that 
generally required a good deal of attention, but on one 
occasion, at any rate, he had run a boat for six to seven 
hours, manewuvring it in various ways without touching 
the air regulator. His account of boats running in such 
shallow water that they touched the bottom almost con- 
tinuously, and how first one propeller blade and then | 
another was lost, without reducing the speed of the 
vessel beyond the minimum it had attained, was a 
bright spot in the evening. Whether the propeller had 
four, three, or only two blades(!) was left to the 
imagination of the audience. 

Professor Watkinson thought that, whether marine 
engineers liked it or not, it was certain that in the near 
future they would have to deal with gas propulsion. 

Sir John Thornycroft said the space occupied by the 
machinery in gas-driven vessels was shown to be a great 
deal smaller than in steamships. In short voyages that 
did not count very much, but if the space thus saved 
could be utilised for other purposes upon long voyages it | 
would be of great advantage. 

Colonel Swan asked whether an opinion had been | 
formed as to the comparative initial cost of the gas 
engine as compared with steam. 

Mr, J. E. Thornyeroft, having very briefly replied to 
some of the points raised, a vote of thanks was accorded 
to him upon the motion of the Chairman. 

Professor H. L. Weighton, M.A., then read, in abstract, 
a notable paper upon “The Efficiency of Surface Con- 
densers.” We shall deal with it in future issues. 

Opening the discussion, Mr. D. B. Morrison, of 
Richardsons, Westgarth and Co., said the most 
striking feature in Professor Weighton’s paper was 
the exhaustive: and careful manner in which he 
had treated his subject. The experiments had lasted 
over two years, and had numbered about four hundred. 
The paper was also an example of the influence upon 
engineering progress of scientific research as carried on 
at the Armstrong College. The steam power plant there 
was greater than at any other college in the kingdom, 
with the result that the experiments carried on there 
were not only scientifically interesting, but of great 
practical value. There was no novel feature on the water 
side of this condenser. The novel features lay entirely 
on the steam side, and consisted in sectional drainage, 
alteration of flow in tubeless passages, and the mainten- | 
ance of parallel stream lines of flow over the entire tube 
surface. The effect of sectional drainage was the con- 
Serving of heat. in the steam water. The distribution | 
passages were so arranged as to permit an even flow of | 


|}enough, and explained the cause of the challenged 


| cableways, the problem of suspending a series of wire cables 100ft. 


| means of moving them transversely with a load of three tons on 


| interviewed the writer, in order to advise him against the adoption 


| the scheme to a practical issue. In collaboration with Mr. Hender- 





steam from the space between the tubes in one compart- 
ment and into the spaces in the next compartment. For 
a given vacuum a condenser built on this plan was far 
smaller than a condenser of the ordinary design, and 
besides the reduction in the weight and capacity of the 
condenser, the amount of contained water was, of course, 
also considerably reduced. 

Mr. Somers Hunter, referring to this paper and to that 
which had preceded it, said one was struck by the fact 
that on the one hand they had had a new subject in 
engineering brought before them bristling with diff- 
culties, and opening a wide field of investigation, and on 
the other hand an old subject at last simplified, investi- 
gated, and definite conclusions arrived at upon it such as 
marked a new era in engineering. 

Mr. Leslie Robertson also spoke of the experiments as 
epoch making, and referred to the great influence this 
condenser must have on the design of electrical generat- 
ing stations, where the difficult proklem of condensing 
water would be greatly simplified. These condensers 
would, for example, have a very marked influence on the 
design and space occupied by cooling towers. 

Mr. William Weir discussed the paper very critically. 
He referred to the figures showing over 100 per cent. efti- 
ciency which occur in the tables, and commented also 
on the expressién that nothing is gained by employing 
air pumps having a capacity exceeding ‘7 of a cubic foot 
per pound of steam condensed. He considered that 
figure a great deal too high. He asked also whether the 
hot well temperatures were taken at the base of the con- 
denser, as would appear from one of the wall diagrams, 
or at the hot well proper ? 

Professor Weighton had only time to reply very briefly, 











and answered one or two of Mr. Weir's criticisms. He 
thought Mr. Weir had not studied the paper carefully 


efficiencies. (We may refer our readers to the paper 
itself for the explanation.) The *7 of a cubic foot capa- 
city was a maximum, not an average or a minimum 
figure. The words “hot well” had, unfortunately, been | 
put on the wall diagram by mistake. The hot well | 
occupied the usual position, and it was there that the 
temperatures were taken. 

Two papers were then taken together. The first, by | 
Mr. J. L. Twaddell, was entitled, «‘ The Overhead Wire | 
Cableway Applied to Shipbuilding,” and the second by | 
Mr. Alexander Murray, “ The Introduction of Cranes in 
Shipyards.” 


“THE OVERHEAD WIRE CABLEWAY APPLIED TO 
SHIPBUILDING.” 

At the spring meetings of this Institution, on March 21st, 1902, | 

a paper entitled ‘‘ Methods of Handling Material over Shipbuild- | 
ing Berths in American Shipyards,” by Mr. Wm. A. Fairburn, was | 
read. That this paper was of more than ordinary interest was | 
evinced by the fact that some of our leading shipbuilders took | 
part in the discussion that followed, and, in referring to Mr. Fair- 
burn’s paper at the outset, the writer unhesitatingly admits that | 
its careful study afforded inspiration for proceeding in the direc- 
tion of the subject of the present paper. | 
In determining the type of overhead gear to adopt at the 
Palmer Company’s* yard at Jarrow, the writer had to consider the 
maximum load to be lifted by each unit, and the number of | 
units which would best meet the requirements in the case of a 
large war vessel, and he arrived at the conclusion that a safe load | 
of three tons on each of three units commanding a rectangle of | 
5OOft. by 100ft. would give ample service, although it was decided 
to make the structure sufficiently strong to admit of a fourth unit 
being added, should this be found necessary. Experience gained 
since, with the service in actual operation, has proved the three 
units to be sufficient, and, indeed, were it not for the fact that 
constructional operations have to be carried on in several parts of 
a vessel at one and the same time, a smaller number of units would 


| have sufficed. It will, however, be obvious that the occasional 


stoppage of a trolley with its operator for want of a lift is a small 
matter compared with the time which might be lost by squads of | 
workmen waiting for a lift from a trolley, such as would be sure to 
occur were the units too few in number. 

About eighteen months ago, after deciding infavour of a system of 


above ground, between supports 500ft. apart, and yet providing 


each, in addition to the weight of the trolley, the two ends moving 
together, was put before some five firms who were asked for 
detailed designs and estimates. Three of these firms condemned 
the idea as impracticable, although one of them was a leading 
wire-rope manufacturer, and one—a continental firm—personally 





of wire cableways at all, strongly urging him to go in for a 
permanent steel structure with cranes. These facts are merely 
mentioned to show how little thought had apparently been given | 
to this phase of engineering. Of the two firms who expressed 
their willingness to go into the matter, Messrs. John M. Hender- 
son and Co., of Aberdeen, were selected as the likeliest to bring 


son, who already had considerable experience in the construction 
of wire-rope cableways for carrying out public works and quarry- 
ing, the details were carefully considered and a design agreed upon, 
which the adoption of and subsequent success has fully justified. 
Described brietly, the system consists of three cableways suspended 
lengthwise over the building berth, carried at either end on specially 
designed cross girders, placed transversely, one at either end of 
the berth, each supported at about 100ft. from the ground by two 
inclined lattice work steel columns; each of these girders is con- 
structed in two parts with a clear space between, with rails on 
each half, on which travel the end carriages to which the cables 
are attached, the space between them admitting of the passage of 
the cables for transverse movement. 

In describing the equipment in more detail, it may be here 
stated that one of its advantages is the very small ground area 
occupied, each of the four concrete foundations for columns 
measuring 16ft. by 16ft. at ground level, although the weight of 
concrete in each runs into 140 tons. The height of the columns is 
designed to give the trolley cables the same declivity as the 
ground, irrespective, of course, of sag. The sag in a distance of 
500ft. being about 18ft., this fall towards the river, in cases where 
material is fed from the head of the berth, has the advantage of 
helping the loaded trolley to its destination by gravitation, while 
the return journey, though uphill, ismade light, so that a minimum 
of electric current is used, 

The designed speeds aimed at were, for longitudinal travel 600ft. 





per minute, hoisting 3 tons at 100ft. per minute, or one ton at 
150ft. per minute, and transverse travel 25ft. per minute. In 
practice about 400ft. per minute for longitudinal travel is usually 
found to be sufficient, while the speeds stated for hoisting and 
transverse travel are usually maintained. The supporting.columns, 
as already stated, are inclined, the angle at the river end being 
55 deg:, and at the fore end of berth 62 deg. from a level line. 








* This cableway was illustrated and described in our issue for January 





19th, 1906, and much that was in Mr. Twaddell’s paper may be omitted. 


This inclination away from each other, with the weight of cross 
girders and end carriages, against the weight and tension on the 
cables and the weight of load carriages, practically poises the 
whole installation in equilibrium, so that very little strain is thrown 
upon the end guys. The importance attached to the cables them- 
selves in such an outfit makes it imperative that great considera- 
tion should be given to these. Each of the main cables is of 
special steel wire with a tensile breaking strain of 75 to 80 tons per 
square inch, and is 7#in. in circumference, composed of six strands 
of nineteen wires to the strand, the calculated breaking strain of 
each cable being 175 tons. 

The equipment has been in operation for about ten months, and 
so far no special expenditure in upkeep has been necessary ; 
certainly not more than would have been required for an outfit of 
jib derricks. The main cables, as well as the running and lifting 
wire ropes, are kept saturated with oil ; and as to wear and tear, 
it is estimated that the main cables, if in pretty constant use, may 
require renewal in about six years’ time. The cost of renewal per 
cable would be about £95. As regards the steel structure, this 
wa$ coated with linseed oil, and then painted at the time of eree- 
tion. It is proposed to paint it once a year, the estimated cost of 
which will be about £45. 

As to the general utility of the system, experience has proved 
its excellence ; indeed, some features which before it was put into 
operation gave some anxiety have since been found of benefit. 
For instance, it was thought that a load suspended on a wire of 
500ft. in length would have a tendency to surge vertically, and 
might make it difficult to place plates in the exact position 
required. In actual practice this fear was soon dispelled ; as a 
matter of fact, it is found to be a distinct advantage to have the 
plate or piece of material, while being lowered into position, sus- 
pended in a more or less elastic fashion, as is the case in a cable- 
way. Take, for instance, a shell plate: it is only necessary to 
bring the plate to within an inch or two of its position, and the 
end of a spanner passed through a hole in the plate and the corre- 
sponding hole in the frame pinches it into position ; whereas, in the 
case of a rigid fixed steel structure, the plate would have to be 
manceuvred into its exact position by the crane man. This, 
according to Mr. Fairburn, has led to the use of manilla rope for 
hoisting purposes by the Union Ironworks, San Francisco, ‘‘ on 
account of its elasticity, which enables a plate to be bolted up, if 
placed by the crane within lin. or 2in. of its true vertical 
position.” The Union Ironworks, it may be mentioned, have 
building sheds with cranes overhead. Another point which gave 
some concern before the gear was operated was whether, when a 
load was suspended, say, towards one end of acableway, and it 


| was found necessary to move it transversely, the two end carriages 


would move in unison. This, after adjustment of the motors in 
the end carriages, has been most satisfactory, no trouble in this 


| direction ever arising. The writer would have liked to have given 


some comparison of the units of power used in the cableway 
system as against those of an outfit of winches on the ground with 
jib derricks. A better opportunity will, however, be afforded when 
a merchant vessel is being built under the cableway ; sufficient 
has been Jearned, nevertheless, to show a very considerable saving 
of power in favour of the new system. 

As an evidence of the satisfactory service obtained from the 
cableway described, he would add that the Palmer Company is 
now completing the erection of a second similar though much 


| larger installation, covering a rectangle of 700ft. by 150ft., or two 
| building berths, to be served by four cableways. In this equip- 


ment some improvements are being made as compared with the 
first ; for instance, the electric cables will be grouped around a 


| steel wire rope, from which they will be supported at intervals of 


76ft. to 80ft. As to the cost of such an installation compared 
with that of other systems, without going into figures the writer 
has good grounds for saying that the cheapest arrangement of a 
fixed structure with cranes overhead would cost double that of the 
cableway, and in many instances four times as much is nearer the 
mark ; besides which, where the trolleys cannot be traversed, but 


| must travel always in the same line as in fixed structures, more 


trolleys are required, and hence increasing the cost of working and 


| upkeep. Any comparison with cantilever cranes as to cost would 


be enormously in favour of the cableway, while, as to utility, there 
is no comparison possible, the cantilever crane being, in the 


| wriier’s opinion, the most unsuitable of any device for ship con- 


struction. Time for erection—another important matter—is again 
greatly in favour of the cableway, as a berth can be dealt with in 
from three to four months with a minimum of interference with 
the progress of work in vessels under construction ; indeed, if so 
arranged, several berths might quite well be installed in the same 
time. 

“Tue INTRODUCTION OF CRANES IN SHIPYARDS.” 

The last few years have seen many changes in shipyards. The 
general introduction of electricity as a motive power and the ever- 
increasing use of compressed air have greatly simplified operations, 
and brought advantages which otherwise would have been 
extremely difficult to attain. 

One of the most important improvements is the introduction of 
efficient crane services, both in the sheds and over the building 
berths. The keener competition grows, the greater the need of 
increased economy and of more thorough utilisation of all advan- 
tages obtainable from modern appliances. Good cranes working in 
connection with a well-disposed set of railway lines tend greatly to 
the reduction of one of the greatest sources of expense. For 
instance, in a yard fitted out with machinery capable of dealing 
with plates up to 20ft. in length, but without cranes or rail connec- 
tion from the sheds to the berths, the cost of moving shell plates 
from one machine to another and to the ships was from Is. 2d. to 
1s..5d. each, while in the seme company’s new yard, with fairly 


| well-disposed cranes and railways, shell plates up to 32ft. in length 


can be handled for 6d. to 7d. each, equal to a saving of about 75 
percent. This is the result of having the cranes and machines so 
placed that the heavy pieces can all be brought up tc the places of 
working by mechanical means. The squads, receiving their 
materials delivered within easy reach of the cranes belonging 


| directly to their own machine, incur a minimum loss cf time, and 


are consequently better able to get the full amount of work out of 
the tools. The nature of the site and the position of the sheds 
relative to the berths, as well as climate and many other local cir- 
cumstances, have a great influence upon the design of an arrange- 
ment for any yard. A disposition, however, which has a good 
prospect of proving successful must, as far as possible, reduce the 
expense of transport and all unnecessary handling of materials. 
A drawing was given showing an arrangement adopted in an 
Italian yard, which has the advantage of being comparatively 
cheap, but which occupies considerable space. In this case the 
machines are disposed in long rows under open sheds, situated 
between two groups of berths. Between the rows of machines 
railway lines are laid, so that the locomotive cranes can reach 
almost to the centre of each shed, and lift or lay down materials at 
each machine in the yard. The railway leads directly to the 
berths and stores, so that the whole transport is carried out by 
steam locomotive cranes and wagens, two men only being required 
for each squad, one driver on the crane and one to hook on 
materials and adjust the railway shunts. Turntables were care- 
fully avoided in the laying of the rails, as they are a considerable 
source of expense both in upkeep and time during working. Other 
systems were also illustrated. 

Erecting cranes at the building berths are almost more necessary 
still, in order to handle heavy pieces economically and keep up with 
modern competition. Each part of the vessel has to be raised and 
held in place for screwing up, and all time lost in rigging up tackle 
or other appliances is a gain for the modern crane. A comparison 
of work executed in the two yards already referred to shows a very 
great advance in favour of the cranes. The comparison of labour 
expended on the building of the hull of two almost exactly similar 
cargo steamers of 6000 tons deadweight showed a saving of fully 
9 per cent, when the vessel was built under cranes. “The first of 




































THE ENGINEER 


APRIL 20, 1906 











the two vessels was built on a berth fitted with five masts and 
corresponding winches and derricks ; the second on a berth served 
by two cantilever cranes. The sizes of the plates in each vessel were 
similar, so that this may be taken asa fair estimate of the saving 
attained directly from the use of the cranes. Another comparison 
of two cargo and passenger vessels of about 7000 tons deadweight, 
one built under masts and derricks and with short plates not 
exceeding 20ft., and the other under cranes with plates up to 30ft. 
in length. the saving worked out to 32 per cent., after making a 
liberal allowance for difference of dimensions and arrangements. 
In both cases the wages for joiners, painters, riveters, smiths, Xc., 
which are little influenced by the cranes, are excluded, only the 
ironworker and carpenter being considered. 

Such results prove clearly that it is worth while to spend 
capital in a suitable crane cutfit. A yard of moderate size should 
be easily able to build an ordinary cargo steamer of, say, 7000 tons 
deadweight in four to five months from laying the keel to launch- 
ing. That means an annual output of about 7200 tons of iron or 
steel work per berth, and be equal to a saving, according to the 
previous comparisons, of about £1290, if cranes are used. « This 
would justify the expenditure of a capital equal to nearly £8000 
above the expense of the masts, winches, and derricks, consider- 
ing the sinking fund and interest each at 5 per cent. and mainten- 
ance at 6 per cent. The winches and derricks would represent a 
value of about £600, so that there would always be economy in a 
good crane service that costs less than £8600 per berth of a size 
suitable for building vessels of about 7000 tons deadweight, and 
about 400ft. in length. In the case of larger vessels, I have no 
coubt that the saving in favour of cranes would be greater in pro- 
portion, for not only are the integral parts heavier, but the heights 
to which they are to be'raised are also greater. 

The cantilever cranes, with which the above experience was 
gained, are shown in Fig. 1. They were built by the Duisburger 
Maschinenbau Company, and are more or less similar to those in 
use in Messrs. Cramp’s yard. The steel structure along which 
they run is 184-5 m. (605ft.) long, so that they can be used for 
building>vessels“up to about 590ft. in length. Although their work 
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swing as well as travel, there is little difficulty in picking up plates, 

c., between the towers. The type which seemed to offer the 
greatest facilities for rapid and economical working is shown in 
Fig. 2. Two of these cranes were installed by Mr. Ludwig 
Stiickenholz, Wetter a.d. Ruhr., in the end of 1904, and soon 
proved themselves very useful tools. They are tall walking cranes 
of the hammer type, and resemble a tower of steel lattice work 
with a horizontal jib near the top, hence their general name of 
‘tower cranes.” On each side of the berth a broad permanent 
way is built with three sets of rails. On the outer rails, with a 
6 m. gauge, the cranes are mounted, and between them two 
sets of ordinary rails are fitted for transport purposes. The lower 
part of the crane forms a large arch, through which the steam 
locomotive crane and wagons engaged in the transport of materials 
can pass without interrupting the work of the crane in the least. 
In addition to the counterweight at the reverse end of the jib, the 
feet are heavily ballasted to ensure stability. These cranes move 
along the lines at a maximum speed of about 200ft. per minute ; 
they raise heavy weights up to six tons at a speed of 50ft., and 


| light ones up to three tons at 100ft. per minute; their turning 


speed at the end of the jib is about 250ft. per minute, and the 
speed along the jib is about 50ft. All motions—raising, turning, 
travelling—have separate electric motors, and are all controlled 
from the conductor's cab underneath the jib. Electricity is 
supplied by an underground trolley much in the manner common 
to tramways, the conducting wires being led along the track in a 
channel close to one of the rails. Special care has been devoted to 
having efticient brake power, not only for working purposes but 
for emergencies. This type of crane has given great satisfaction, 
and there are now quite a number in use. 

Comparing results of work executed by the first of those cranes 
to be installed, it was found that they worked out about 3 to 4 per 
cent. cheaper than the cantilever types above mentioned. The 
prices paid for the work were the same, but the men generally got 
ahead quicker, and finished the work in less time, thus earning 
more. 

The space occupied by a crane outfit is no doubt a great impedi- 
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| scheme, but he did not think many 
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been made out for the cableways. In Mr. Murray's 
paper he was interested in the sketch of the Italia) veal 
Well-considered ideas were-shown in laying out the 
mn firms would care to 
sacrifice so much ground as was needed in this instance 
or, indeed, for the tower system of travelling crane. ' 

Mr. Henderson said that, in comparing the two papers 
it seemed that the cableway system had the advanta, - 
of its being possible to span both the workshops and the 
berths, so that materials would be lifted from the point 
at which they were prepared and taken in one operation 
to the point at which they were to be incorporated in the 
structure of the ship. 

Mr. Hunter said the life of the rope in the cableway 
system was an important point, and one which wanted 
careful study. The necessity of frequent renewal would 
be a great disadvantage. In the system, too, there 
seemed to be a varying stress according to the load 
The more uniform they could keep the stresses the better, 

Mr. Schofield said the assembly of the component 
parts of a vessel was a very important matter, which had 
not received the attention it deserved. He hoped that 
next year Mr. Twaddell would be able to tell them the 
financial result of the cableway system. 

Mr. C. H. Wingtield gave his experience of the be. 
haviour of the cableway in a high wind. At the time he 
saw it a big plate with considerable sail area was being 
lifted, but it gave no trouble at all. 

Mr. Rowell said he did not understand how an economy 
of 32 per cent. on the amount paid to platers could be 
effected. He did not think such a percentage could be 











Tee Encivrer’ 


Fig. 1—CANTILEVER CRANE 


was a considerable improvement on the old method, still it was not 
what was expected. The berths lie at an angle of about 45 deg. to 
the bank of the river, causing difficulty in carrying the railway 
line down the outside of the berth nearest the river. The result is 
an unsatisfactory approach for materials. At first it was intended 
to run the wagons down the lines between the berths below the 
steel structure, and swing the materials out with the small cranes 
to where the large ones could easily tackle them. This was soon 
found to be impracticable, and the greater part of the materials 
was either deposited at the head of the berth directly under the 
large cranes, or alongside the ship and under the extreme ends 
of the cranes, the inner lines only being used when the construction 
of the vessel was beginning. As soon as the side frames were 
erected, the scaffolding made it almost impossible to work satis- 
factorily and expeditiously from the centre lines. The two cranes 
were often greatly hampered in having to wait on one another, 
especially when two vessels were building. If one crane was 


engaged holding a plate which might be a iittle more difficult to | 
fix, the other, being unable to pass, lost time in waiting for its | 


In proportion to the expense of the plant, 


neighbour to move on. 
After about a 


it was thought that more might be expected. 


year’s service, it was decided to fit the side cranes shown in the | 


drawing, in order better to utilise the large amount of capital in- 
vested in the heavy iron structure, and the small cranes for 
unloading the wagons between the vessels were removed, to be 
more usefully employed by some of the heavy machines in the 
yard. The addition of the side cranes has proved a very great 
improvement, nearly doubling the capability of the whole arrange- 
ment. As these small cranes, although they only reach a little 


beyond the centre of the vessels, were able to run along indepen- | 


dently of the large ones, the time lost in one crane waiting on 
another and the bringing up of materials was considerably reduced. 
Acting on the experience gained, a careful study of various types 
was nade before taking further steps towards extension. It was 
clear that a system should be adopted which would give better 
facilities for bringing the materials to their destination without 
intercepting the work of erection, and, at the same time, to pzo- 
duce a crane of as independent and complete a nature as possible. 
The overhead travelling cranes, with skeleton or glazed roof, were 
considered not quite satisfactory, as, besides their very heavy cost, 
their facilities for lifting the materials brought down alongside the 
vessels were not very good. Another very costly type was taken 
into consideration, namely, strong lattice girders resting on steel 
towers standing at intervals of about 12 m. along either side of 
the berth, and carrying one large travelling crane extending the 
whole width of the berth and several side cranes. This system, 
similar to that chosen by Messrs. Beardmore for their new yard, is 
evidently very efficient. The towers have arched feet, so that the 
tiaterials can be brought down along the ships’ sides easily to 
where they are required, and, if the side cranes are arranged to 





ment to their adoption, especially in older yards where the berths 
are generally close to one another. The tower type would require 
fully an additional 23ft. clear of the ordinary uprights for carrying 
the stage planking, and would probably mean, in most cases, the 
sacrifice of a berth. 


Mr. Saxon White opened the discussion. He said 
that undoubtedly for successful competition in the 
construction of the larger classes of vessels some 
system of overhead lifting and transporting of ma- 
terial was an absolute necessity. Of the various 
systems which were now used in this country some were 
very magnificent to look at, but he thought that others 
which were not so impressive in appearance had advan- 
tages. The first system brought out was the Brown 
gear, wherein they had one enormous cantilever crane 
capable of spanning over two ships. He always regarded 
that system as the breaking of the gnat on the wheel, 
because there was only one lift, and with the modern 
exigencies of shipbuilding, that appeared to him to be | 
playing with the question. Even two lifting hooks 
on a ship of 7000 or 8000 tons would be altogether | 
inadequate. Mr. Twaddell would agree that the con- | 


| ditions under which his system had been adopted up to the | 


present were specially applicable to war vessels. Everyone | 
knew that there was not the amount of material to be dealt 
with on a battleship as tliere was on a modern steamer. He 


| rather thought that Mr. Twaddell would find when he 


came to utilise this system for the purpose of merchant | 
work he would be able usefully to employ a great deal | 
more than four units in works covering TOOft. by 150ft. 
He would require a great deal more units to deal eco- 
nomically and rapidly with the building of a modern | 
cargo steamer. In his paper Mr. Twaddell said the 
cost of his system was half or even quarter of a 
fixed structure with cranes; but whilst that might be 
perfectly true, he was rather concerned when he heard | 
that Mr. Twaddell seemed to expect that he would have 
to renew his main cables in about six years. The cost of 
renewal did not appear very high, but it was rather 
a serious matter to have to replace the cables every five or 
six years. One important point was the surge on a 
long extended cable, and in this respect a good case had | 


| the material into any part of the ship. 
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Fig. 2—TOWER CRANE 


saved in this country. The factor of safety—five to six— 
for these cables seemed to him to be very low. 

Mr. Twaddell, in replying, said that, while in no degree 
modifying what he had stated in his paper, he must say 
this was to a large extent an experimental equipment. 
Therefore he had not enumerated the little drawbacks 


encountered. They were gaining experience of the gear, 
but he could not yet put down its relative value. He 
thought it should prove more useful in the case of a 
merchant vessel, because the weights were more 
uniformly large than in a warship. As to the number of 
lifts, he had never yet been able to utilise three units to 
their full extent in a warship. In the next equipment 
he would have four units, and as it would extend over 


' two berths, the units could all be used on one ship or 


divided over two. His remarks about the experimental 
nature of the equipment applied also to the life of the 
cable. He was rather inclined to agree that the factor of 
safety was too low, but that could be remedied. He 


| remarked, however, that, the actual factor of safety had 


been worked out for four tons, but only loads of three 
tons were dealt with. 

Mr. Murray admitted that the amount of space 
occupied by the tower lifts was a disadvantage, but said 
there was a compensating advantage in bringing down 
The 82 per cent. 
he referred to was not so much the result of the lifting 
as of the working of the complete arrangement. 

On Friday morning the first paper to be read was that 
of which an abstract follows. It was by Mr. Foster 
King, and is entitled, “ Notes on the Freeboard Rules. 

In considering the solution of the freeboard problem, it may be 
of interest to recall the definition given in 1883 by Mr. Henry 
West, then chief surveyor of the Liverpool Registry, in the paper 


| which he read before this Institution, in which he said that the 


object of freeboard is to limit the ship’s load ; to provide a reserve 
of buoyancy as a margin against leakage, and as lifting power 1n @ 


| seaway ; to assist in securing a sufficient range of stability ; to pro- 


vide a suitable height of working platform, and to protect the 
vessel from deck damage, and then to set beside it that of 1903 by 
Mr. Middendorf, chief surveyor of the German Lloyd, which states 
that freeboard depends upon the length of the ship; the bulk of 
the immersed hull, or displacement ; upon the vessel’s speed, and 
upon her stability, 
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The freeboard tables of both countries take no practical cog- 
wage, or proportion of breadth to depth in relation 
to stability ; they lay down no more than general instructions as to 
the strength and character of the protection to be given to deck 
neither do they differentiate between coasting and 
nor between 10-knot cargo vessels and 20-knot 
Atlantic liners, except that in Germany large sailers and many 
«mall ones—but not all sailers—vexssels which can only pursue, at 
e mparatively low speeds, courses which are more or less oblique 
ty the seas, are permitted to load more deeply than steamers which 
miv, if they are able, steam straight across them at a speed of 
”) knots or more, . 
"In the modern steel steamer having present-day proportions of 
joadth to depth, stability has become a comparatively unimportant 


nisance of sto 


openings 5 
veean trades, 


factor in freeboard, and isin any case a separate question, which 
would fall to be considered only in exceptional instances, and 
should be met by particular stowage regulations, and not by 
general freeboard curves ; while the facts and possibilities of 

lern steel structural design remove the absolute safety of the 


mor , 4 
vessel herself to a large extent into the realm of regulations as to 


strenzth of hull and protection of openings. The freeboard 
jiem can never be that of providing comfort on deck in all 


rol e ° . 
2 thers, but appears to be one which should be limited to an 


won 


eadeavour to ascertain the least height of platform, having regard 
to the trades in which ships are to be employed, the speed at 
which they are to be driven, and the protection afforded by 


erections, Which will enable passengers to remain on deck and 
th> crew to move about in discharge of their duties in safety, 
without having to slacken speed in moderate weather, and the 
railing factor in the problem-—if anything cam be deduced from 
the diagrams submitted herewith—appears to be the length of 
the vé 

Mr. Henry West, in opening the discussion, said it was 
manifestly legitimate for a shipowner to increase the 
paying load of his vessel by deeper immersion if he found 
it to his interest to do so, provided always that when 
loaded to an extra depth the vessel could put to sea with 
safety to life and Jimb, and with safety to underwriters’ 
interests and the interests of the cargo. The small bonus 
of a few inches extra immersion which the new free- 
board tables would give to shipowners seemed to show 
tne rules had been too severe. What was right and 
proper now was equally right and proper twelve or fifteen 
years ago. All the extra freight which ships were capable 
of earning had, therefore, been lost to the country during 
that time. It seemed to him that it was rather an extra- 
ordinary coincidence that the authorities which regulated 
freeboard had only awakened to the possibility of grant- 
ing this additional immersion at a time when our foreign 
competitors were legalising a scale of freeboard, a load 
line, which was less severe than it had been in this 
country for the last ten to fifteen years. He thought it 
was a pity that it was not found out earlier that ship- 
owners might immerse to this extra depth. At a time 
when freights were very low, and shipowners were in 
geeat difficulty to make both ends meet, it would have 
been a godsend to have had these few inches of extra 
immersion. Mr. King had quoted an utterance of his, 
made in 1883, and he did not think he had a great deal to 
recant. He would like to add, however, his opinion that 
a load line could not possibly touch buoyancy or the dis- 
tribution of buoyancy. He doubted whether legislation 
could protect the public interest against the possibility of 
aload being of such an amount or so distributed as to be 
disastrous to the structure. Freeboard by itself would 
not secure stability. Although it might be an important 


ssel. 


factor in the range of stability, it was in no sense by 
itself a guarantee of proper and sufficient stability. The 


load line must be maintained still, and carefully watched 
to see that every change of practice in shipbuilding 
met with a corresponding change in the incidence of the 
freeboard rules. 

Dr. Bruhn criticised the remarks of Mr. King with refer- 
ence to a freeboard being required in vessels to prevent in- 
convenience from waves of a certain length exceeding the 
of the deck. He said he did not clearly understand height 
whether Mr. King intended to suggest that they should 
have any influence on the actual freeboards assigned for 
ships. Personally he thought that it would be rather 
impracticable to introduce the idea in the actual assign- 
ment of freeboards. It would not be consistent with the 
other elements upon which freeboard was based. Mr. 
King concluded by saying that it would appear that the 
length would be the real factor in the problem. He did 
not quite see how Mr. King arrived at that conclusion. 
The diagrams he had drawn were of freeboards based on 
length, it was true, but on a certain proportion of length 
to depth; he thought that the depth, as it was taken 
at present, was the most important factor in the 
determination of the spare buoyancy or height of 
platform necessary. He agreed with Mr. West that 
freeboard could not be a deciding factor in the stability 
ofa ship. Distribution of the load to ensure stability 
might be left fairly safely to the owners and other 
people interested in the loading of the ship, and he did 
not believe there had been any actual trouble in that 
direction. Either the distribution of the cargo might be 
arranged so that the stresses on the ship were reduced, or 
the strength of the ship might be increased so that it 
would be able to stand improper loading. But owners 
ought to realise that they must be prepared to sacrifice a 
little dead weight to obtain a stronger ship, or if they 
wanted to carry the utmost dead weight they must be 
prepared to take very great care in loading. 

Mr. W. Grey said he thought the real governing factor 
was the question of strength, and he would like to ask 
whether stability was taken into consideration. Ship- 
owners had undoubtedly been penalised by the loss of the 
draught which was given them under the new freeboard 
rules, but it seemed strange that old ships which were, of 
course, depreciating, should be allowed a deeper draught 
than when they were new. 

Mr. Foster King, in reply, said that of necessity free- 
boards had been assessed upon practical questions, con- 
siderations limited by questions of strength of structure 
and of protection. But when once the correct rate of 
freeboard was found it would be possible for designers 
and registries to lay down instructions as to strength so 
as to make any freeboard safe. Freeboard had been 
restricted by considerations of stress, but that seemed to 
him to be beginning at the wrong end. Stability as a 
Principle affecting freeboard was non-existent practically. 


At the Friday evening session the chair was taken by 
Mr. Holmes. A paper on “ Oil-tight Work in Ships of 
Light Construction,” was read by Mr. Herbert Rowell. 

Professor Biles said the experiments had evidently 
been carried out with a good deal of care, and the results 
seemed to show that the ordinary practice of water-tight 
work was sufficiently good for oil work in vessels of this 
class, when the precautions which had been indicated 
were taken. He would like Mr. Rowell to say whether 
caulking was absolutely necessary, or an advantage in 
constructions so light as this. Those who were interested 
in the theory of deflection in plates under pressure would 
be gratified if Mr. Rowell could furnish them with details 
of the deflections in terms of the load. 

Mr.- Foster King said the paper was an important con- 
tribution to practical science. He (Mr. King) had long 
held the opinion that the double riveting of seams was, 
in many cases, only a lazy way of securing builders 
against indifferent workmanship. The practice had 
grown so widely that it had become almost a habit 
until now to put in single riveting was regarded as down- 
right bad workmanship. An examination of this structure 
disclosed that some parts of it had been single riveted. 


tors of oil tanks to consider whether theywere not wasting 
money on rivets which might be more properly expended 
in looking more carefully after workmanship. 

Mr. Twaddell said some of them had considerable 
experience in oil-tight work on a larger scale than the 
experiment referred to, and they had encountered diffi- 
culties all along the line. The compartments for carry- 
ing oil in large oil-carrying vessels and the vessels 
themselves were attaining extraordinary dimensions, and 
the question of the strength of the whole structure was 
becoming more important. 

Mr. Thornycroft said other firms had carried out 
experiments similar to those described in the paper, but 
none of them were conducted with so much skill. The 
details of the joints ought to be of extreme use to people 
who were starting on this work. He did not think Mr. 
Rowell had described all the difficulties encountered in 
making the boat really tight. The extent to which 
joining material was admissible between the various 
joints was one of very great importance. In this light 


putting in stop-waters. If white lead or paint was put 
in trouble would eventually occur. He believed certain 
compositions were being sold for making tight joints, but 
he thought they were regarded rather as makeshifts, and 
suggested that they should endeavcur always to get 
metal-to-metal joints. 

Dr. Bruhn said experiments cf this class were well 
worth the time and money expended on them. He 
thought they might begin such experiments with Jess 
complicated structures, and gradually work up until they 
got to a more or less exact copy on a small scale of the 
ship itself. With simple structures one could make 
calculations with regard to the theory of the stresses 
with much greater safety than in a complex structure. 
He was inclined to agree with Mr. Rowell that bulkheads 
of such very thin plating would be more efficiently 
stiffened by the stiffeners being fitted horizontally and 
vertically. It was necessary to be very cautious in 
drawing conclusions from experiments like this. The 
efficiency of the joints could only be finally settled by 
experience at sea, where the rapidly alternating stresses 
were far more trying to the tightness of the joints and 
the stiffening of the rivets than a steady pressure on 
land. 

In the course of his reply, Mr. Rowell said he would 
like to explain a little more fully what he had called the 
“dampness.” It took the form of a line of black oil 
showing over the line of the caulked seam like a very 
fine needle. If wiped away, it did not re-form for some 
hours. He expressed the opinion that metal stop-waters 
would hardly be satisfactory, and mentioned that the 
tank was tested practically up to the point of destruction. 


read a paper on “ Steam Yachts: Some Comparisons.” 

Mr. Hamilton complained that now-a-days in yacht 
design the artistic feature was sacrificed to utilitarianism. 
A yacht was different from a commercial vessel, and any 
man who could afford to own one should be prepared to 
make: little sacrifices in order to preserve an artistic 
form. 

Mr. Fergusson, who remarked that he had been asso- 
ciated with steam yachts since 1880, said the heavily- 
rigged vessels of the old days to which allusion had been 
made expressed the distrust which sailing men had of 
steam, and which had only very recently been overcome. 
Now masts and sails had been practically dispensed with, 
and as a result the form of yachts had changed con- 
siderably; we now had vessels with so much “top 
hamper” as to call the stability into question. Nearly 
every boat now had a range of deck erections, and in some 
cases they had pretty nearly reached the margin of 
safety as regards stability. Yachtsmen — generally 
were watching with great interest the turbine develop- 
ment in relation to speed, but, so far, owing to the low 
range of speeds which economy made necessary on long 
cruises, turbines had not been introduced so fast as some 
of them had expected. 





would be suitable for a cruising speed. He knew for a 
| fact that one of the 17-knot boats habitually cruised at 
| about 9 or 10 knots an hour; and it was necessary to 
| have engines adapted to these conditions. 
| The Chairman said Mr. Barnett had kindly offered them 
| another paper on a future occasion, and he would like to 
suggest to.him that he should then give them figures in 
| detail on the points which he had dwelt with so com- 
| pletely, though only in a general way. ‘The troubles of 
| the steam yacht designer were pretty much the same as 
those which other people had tofaceand overcome. The 
comfort of thé owner was, of course, the greatest con- 
sideration in a yacht, and it must not be forgotten that 
the comfort of the passengers was a matter of consider- 


These experiments should induce designers and construc- | 


work it was extremely difficult to get a tight job without | 


Professor Biles taking the chair, Mr. J. R. Barnett then | 


He hoped the designers of | 
turbines would be able soon to devise a turbine which | 


able importance to a passenger vessel. Those familiar 
with the productions of Mr. Barnett’s firm knew that 
they were things of beauty. And no one would dispute 
the fact that to the late Mr. G. L. Watson, Mr. Barnett’s 
late colleague, the beauty of the modern steam yacht was 
almost completely due. 

Mr. Barnett, replying on the discussion, said they 
always tried to keep artistic considerations in view, but 
they were compelled to suit the owner’s requirements. It 
had been rightly remarked that the stability was one of 
the most difficult points they had to contend with. As 
to the period, about which Mr. Thornycroft had inquired, 
in the size of yacht they had been dealing with, ten to 
twelve seconds was about the ideal to his mind, while six 
to seven was a very comfortable period for yachts of 
100ft. or less. He referred to the double pericd. 

This closed the session, and votes of thanks were 
accorded to the Earl of Glasgow—who had been obliged 
to go northward—and to the Society of Arts for the use 
of the building. 








ENGINE-ROOM RATINGS. 


Ix a circular letter issued on the 7th inst. by the Lords of 
the Admiralty, we notice that it has been decided to intro- 
duce certain changes in the methods of qualification for the 
various Stoker Ratings, with a view to increasing the general 
standard of knowledge in this important branch of the 
personnel. A new Warrant Rank for the Stoker branch is to 

be established, and the rates of pay and titles of the several 
asses of the branch are to be revised. 

The letter is divided into five heads, entitled: No. I., 
| ‘General System of Training and Advancement ’’; No. IL., 
‘‘Non-Substantive Ratings of Stoker Mechanic and Trained 
Man’’; No. III., ‘‘ Complement of Stoker Ratings’’; No. IV., 
** Pay ’’; No. V., ‘‘ Method of Introducing the System.’’ 

Under heading No. I. it is set out that the title of Stoker is 
to be changed to that of Stoker lst Class. It is pointed out 
that many of the qualifications which are now confined to 
the non-substantive rating of Stoker Mechanic are essential to 
enable a Stoker 1st Class to carry out his duties efficiently. 
It is necessary, for instance, that he should have an intelli- 
gent elementary knowledge of the use of simple tools to 
enable him to assist an Engine-Room Artificer as his mate in 
any ordinary workshop or repairing operation. In order 
that a man with Stoker 2nd Class rating should be eligible 
|to pass to the rating of Stoker 1st Class, he will be 
jexamined as to his efficiency as a fireman when the 
| toiler is working at full power; his ability to attend 
| to and lubricate a beariny; his knowledge of the names 
and uses of tools; his ability to use intelligently the spanner, 
hammer and chisel, file and screw-driver ; his ability to plait 
gasket for packing; and his knowledge of the ‘‘ Stoker’s 
Manual.’’ The examination is to be conducted by the 
Engineer Officer of the ship. In addition to the foregoing, 
the candidate for promotion is to possess a fair knowledge of 
rifle exercises and of small water-tube boilers, &c. 

The rating of Leading Stoker 2nd Class is to be 
abolished, and a new rating of Leading Stoker, equivalent 
in rank to Leading Seaman, will be instituted in its place. 
The title of Leading Stoker 1st Class will be changed to 
that of Stoker Petty Officer. In future every Leading Stoker 
will be required to possess the general knowledge of the 
use of tools and of some one trade that is at present 
associated with the non-substantive rating of Stoker 
Mechanic. A Stoker 1st Class, to be eligible for promo- 
tion to Leading Stoker, must have had experience in 
working at and attending the auxiliary engines of a ship 
and the engines and boilers of either a picket boat, torpedo- 
boat destroyer, or other vessels having small water- 
tube boilers. Apparently every opportunity is to be 
afforded for obtaining this experience. Moreover, 
facilities are to be given to any promising young man to 
obtain the elementary knowledge of one of the approved 
trades, and also to improve his education by attending 
school. The rating of Acting Leading Stoker is not to be 
granted before the completion of two years’ service as Stoker 
1st Class, nor to men who are within two years of complet- 
ing their first period of service. A man must have had three 
years’ service as Stoker 1st Class and Acting Leading Stoker 
before he can become Leading Stoker. Moreover, he will 
undergo a course of instruction at the home ports, and will 
have to pass a satisfactory examination at the termination of 
the course before his promotion is confirmed. The mechani- 
cal course for Leading Stoker at the home ports will last for 
three months. The special trades which men may select will 
be limited to those of Fitter, Turner, Boilermaker and Smith, 
Coppersmith, and Moulder ; but certain general instruction 
which is necessary for all Stoker Petty Officers will be given, 
in additién to instruction at the particular trades. Leading 
Stokers after one year’s service at that rating will be eligible 
for advancement to the rank of Stoker Petty Officer. Chief 
Stokers will be selected from the Stoker Petty Officers under 
the same regulations as at present, except that instead of ten 
years’ service in Stoker Ratings being required, deserving 
Stoker Petty Officers will in future be eligible to be advanced 
at any time after completing two years’ service as Stoker 
Petty Officer. The rating of Yeoman of Stores will in 
future be confined to Chief Stokers and Stoker Petty Officers. 

At the conclusion of the three months’ mechanical course 
above mentioned a proportion of the most promising and 
intelligent men will be noted as giving promise of being suit- 
able for qualification as Mechanician. No man must be over 
253 when chosen. These men will be at once rated Acting 
Stoker Petty Officer, and will be sent to a sea-going ship in 
full commission. At the end of twelve months they will, 
providing they are found competent and their general con- 
duct is satisfactory, be confirmed in the rating of Stoker 
Petty Officer. After eighteen months from the date of being 
| rated Acting Stoker Petty Officer the man may be permitted 
to undergo the two years’ course for Mechanician. Having 
successfully passed this course he will serve a year as Acting- 
Mechanician before being confirmed as Mechanician, and 
only then if he be found competent and his general conduct 
be satisfactory. After five years’ service as acting and con- 
firmed Mechanician he may, after passing a prescribed 
examination, be eligible for advancement to the rank of 
Warrant Mechanician. 

As a result of the foregoing orders it is deemed unnecessary 
to retain- the ‘non-substantive rating of Stoker Mechanic. 
No more Stoker Mechanics will, therefore, be created, and 
this rating will be‘allowed-to die out. The non-substantive 
| rating of Trained Man will also be discontinued. 
| Subject to the varying requirements of the service the 
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number of Leading Stokers will be fixed at about 20 per cent. 
of the lower Stoker ratings—i.e., below Petty Officers—and, 
in addition, in order to provide suificient means for selecting 
and trying young and capable men on board s2a-going ships, 
the number of Acting Leading Stokers who can be rated in 
each shell will be fixed at about 12 per cent. of the Leading 
Stokers allowed. The numbers of Stokers 1st Class and 
2nd Class will be reduced in accordance with the increase of 
Leading Stokers over the present number of Leading Stokers 
2nd Class. 

The circular letter sets out the pay to be received by the 
different ratings. This is too long to be reproduced in full, 
but we may say that it varies from 1s. 8d. per day in the case 
of Stoker 2nd Class to 6s. 64. per day for a Mechanician 
after 12 years’ servico. It may be added that the Acting 
rank receives the same pay as the confirmed rank, and that 
time served as Acting counts for increase of pay in the rating. 
The Letter also deals with the method of introducing the 
system, and in five appendices sets out the qualifications 
required to pass from Stoker 2nd Class to Stoker Ist Class ; 
for the Rating of Acting Leading Stoker; Leading Stoker ; 
Mechanician; Yeoman of Stores; ani Engineers’ Writer. 








THE POSITION OF COPPER. 


Tue rise in the price of copper which marked the close of 
1995 has been maintained during the early parts of the 
present year, and manufacturers in those industries in which 
copper is largely used have considerable interest in the 
figures for the production of the metal during 1905, just 
published by Messrs. H. R. Merton and Co. 

According to the comparative table for the copper supplies 
of the world compiled by this firm, the total output of 
copper in 1905 amounted to the huge total of 708,810 tons, 
as agwinst 644,000 tons in 1904, and 324,505 eleven years 
ago. The production of raw copper by the copper mining 
companies of the world has thus doubled in eleven years—an 
increase that certainly forms a record for a metal largely 
used in the arts and industries. That the demand has kept 
pace with the supply is proved by the fact that the price of 
G.M.B.’s to-day is nearly as high as during the period of 
artificially controlled prices extending from 1899 to 1901, and 
that at the end of last year there was’an actual scarcity of 
the metal in Europe. The average prices of G.M.B.’s 
sine2 1990 have been as follows :—1900, £73}; 1901, £68 ; 
1992, £523; 1993, £575; 1904, £583; 1905, £69}; and the 
large output of 1904 and 1905 is thus shown to have been 
followed by a rise of price which can only be ascribed to a 
greatly increased demand for the metal. 

The causes of this enormous consumption of copper are due 
to several circumstances, which, acting conjointly, have led 
to the absorption of an output of copper nearly double that of 
ten years ago. In th2 first place, the engineering and ship- 
building industries have been exceptionally busy during the 
past year, and probably three-fourths of the present consump- 
tion of copper may be attributed to these industries. In 
the second place, China has developed during 1905, and has 
demanded for copper upon an unexampled scale for currency 
purposes. According to some estimates, fully 60,000 tons 
of the metal have been shipped recently from Europe to the 
East on this account. In the third place, the demand 
for sulphate of copper as a germicide is steadily growing, and 
this employment of the metal in the form of one of its salts 
accounts for a much greater consumption of raw copper than 
is generally recognised. 

When we add to the above the general use of copper in the 
arts and industries, there appears no reason to judge that the 
demand for the meta] will experience any sudden collapse 
during the present year. With the exception of the demand 
for currency purposes from the East, the use of copper in all 
of th above directions is likely to increase during 1906. 

Turning now to a consideration of the chief sources of 
supply, as revealed by Messrs. H. R. Merton and Co.’s 
figures, we find that the United States provided 413,000 tons 
ot the total, or 58 per cent. of the total world’s output of the 
metal. This is an advance of 48,000 tons upon the produc- 
tion of 1904, and more than double the output of 1896, or 
nine years ago. The next largest contributor to the copper 
supplies of the world is Mexico, which in 1905 produced 
65,185 tons of copper, an advance of 14,200 tons upon the 
figures for 1994. It is of interest to note that in Mexico 
th2 increase of production is altogether in connection with 
old mines that have been reopened and worked by modern 
methods ; the production of the Boleo mine being practically 
stationary. In 1897 these outside mines were producing only 
320 tons of copper—in 1905 they produced 55,000 tons—an 
advance in output which is certainly striking. 

Spain and Portugal, which once occupied the foremost 
place among the copper producing countries of the world, now 
tike third place with an output in 1995 of 44,810 tons, a 
d2crease of 2209 tons on the production of the previous year. 
This fall is confined to the Rio Tinto and Tharsis mines. 
Australia and Japan are about cqual, with an output of 
35,569 tons and 35,990 tons respectively in 1905. In each 
case the production has been steadily increasing for some 
years. Chili has fallen back during 1995, the total of 29,165 
tons being a decrease of nearly 1000 tons upon that of 1904. 
Canada with 20,535 tons shows an increase of 1400 tons upon 
the figures for 1904; but the output of the mines in the 
Dominion is not expanding as rapidly as one would have 
expected. Germany has produced 22,000. tons of copper in 
19)5 as compared with 21,000 tons in 1904, and 20,000 tons 
in 1393. The output of the mines situated in Russia has 
fallen from 10,700 in 1904 to 8700 tons in 1905, a result no 
doubt chiefly due to the political and labour troubles which 
have occurred in that country during the past year. 

This summary of the production of the leading copper pro- 
ducing countries of the world during 1905 shows that in the 
more important centres of the copper mining industry the 
output is increasing by leaps and bounds, and that there is 
not likely to be any scarcity. of the metal during 1906. 








ENGINEERING Stanparvs ComMiTrer.—The Seeretary of State 
for India in Council has nominated Mr. A. Brereton, C.S.I., to 
represent the India-office on the Sectional.Committee on Loco- 
motives—chairman, Sir Douglas Fox—in the place of Sir Frederick 
t. Upeott, chairman of ‘the Indian Railway rd. The Council 
of the Institution of Naval Architests have notfinated Mr. Sidney 
W. Barnaby, of Messrs. John I. Thornycroft and Co., to represent 
that Institution on’ the Sectional Commitfée én Screw Threads and 
Limit Gauges—chairman, Mr. H. F, Donaldson, chief superinten- 
dent of the Ordnance factories—in the place of Mr. McFarlane 
Gray resigned, 





DOCKYARD NOTES. 
Tux Minotaur is to be launched on June 6th next. 


A numBEn of naval 6in. guns have been handed over to the 
military cushorities as of no further use for naval purposes. 


Tur new German battleships Ersatz Sachsen and Ersatz 
Baiern will, we hear, resemble the Dreadnought very closely 
indeed. 


Tur new German armoured cruiser ‘‘C,’’ previously re- 
ported to be named Von Buelow, was recently launched and 
named Scharnhoest. She is of 11,600 tons odd, and carries 
eight 8°2in. and six 6in. guns with 6in. armour. 


A new type of ‘‘ military rig ’’ has been evolved for United 
States warships of the Louisiana and Washington classes. 
The new mast gives much more prominence to the search- 
light platform, and duplicates fighting tops. Presumably it 
is intended to assist identification, as the Washingtons and 
Californias, though of the ‘same length and.general appear- 
ance, differ remarkably in minor details. 

Two naval disasters are reported this week. The first is 
to the Prince of Wales, which broke a bolt in connecting-rod 
of the port high-pressure engine and fractured the port 
high-pressure cylinder cover. Three stokers were killed and 
two injured. The Prince cf Wales was engined by the 
Greenock Foundry Company, and fitted with twenty Belle- 
ville boilers giving 15,000 horse-power. On her last trial 
she greatly exceeded this, and made 18-6 knots, being the 
crack steamer of the Mediterranean Fleet, and also holding a 
record for absence of breakdowns and defects. Engineer 
Commander Rayner is her chief. The accident happened 
during a full-speed trial. 

Tue second disaster, also attended with loss of life, was 
the sinking of torpedo boat No. 84 by the destroyer Ardent. 








COMPRESSED AIR IN QUARRY WORK. 


THE use of compressed air in opening up a stone quarry is 
being practised with success by the North Carolina Granite 
Company. The quarry property is on a sloping hill-side of 
many acres, consisting of a perfectly solid homogeneous mass 
of moderately hard granite. This stone shows no ledges or 
bed planes whatever, but splits readily in a straight line in 
almost any direction, and this feature is taken advantage of 
to create artificial working lédges. Large sheets or beds of 
granite are separated from the mass by the combined use 
of powder and compressed air, the stone being then split up 
by quarry bars and drills into building stone, paving blocks, 
kerb stone, blocks for monuments, &c. 

The operation is as follows, and is illustrated by the 
accompanying illustration :—In the centre of the area to be 
lifted a 3in. drill hole is sunk to a depth of about 8ft. The 
bottom of the hole is enlarged into a pocket, as indicated in 
the section, by exploding about half a stick of dynamite; a 
small charge of powder is then exploded in the pocket, start- 
ing a horizontal crack or cleavage. Charges increasing in 
siz2 are then exploded in the cavity, until the cleavage has 
extended to a radius of 75ft. or 100ft. in all directions. A 
pipe is then cemented into the drill hole and connected by a 
valve with a pipe from an air compressor carrying a pressure 
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of 801b. to 1001b. The air is admitted gradually and the 
cleavage cxtends rapidly until it reaches the surface at the 
hill side. A sheet of several acres in extent may be separated 
or raised in this manner, giving an approximately horizontal 
bed plane. When this method was first tried the full 
pressure of air was at once admitted to the pocket, but the 
power was too great for the easily splitting stone, and the 
cleavage plane turned abruptly to the surface. When the 
pressure was turned on gradually, the stone could be heard 
cracking in all directions, until in about half-an-hour the 
cleavage opened out on the hill side. * To perform the same 
amount of work by the use of powder alone would require 
from two to three weeks, as the work must be ‘done slowly, 
to allow the stone to split naturally after each explosion ; if 
this is not done the cleavage will come to the surface, owing 
to the force of the explosion. 

In most quarries of that district powder alone is used, but 
this same company at one time experimented with hydraulic 
pressure, admitting water to the drill in thé same way 
already described for the air. .This was imoré troublesome 
and expensive, however, and required a spécial ‘plant, while 
the air is obtained from the vipes supplying~the drills and 
other quarry tools. In the sketch A B shows the line from 
the drill hole to the surfacc, and BC is the approximate 





radius of the area separated by the powder char 

dotted line DE shows a the Baa ro = 
surface, and the lines F show the approximate radius of tho 
area separated by the compressed air. 

The power plant consists of a Corliss air compressor of the 
two-stage type, built by the Sullivan Machinery Company 
of Chicago, and having a piston displacement of 2000 cubic 
feet of free air per minute, against 80 1b. to 100 1b. terminal 
pressure, the engine running at 78 revolutions per minute 
The steam cylinders-are 16in. and 28in. diameter, and air 
cylinders 26in. and 18in. diameter, the stroke being 4in 
The air inlet valves are of the Corliss or semi-rotary type, 
directly actuated by separate excentrics ; they are of large 
diameter, remaining open during the entire stroke, but 
closing very quickly, so as to obtain a high volumetric 
efficiency. The air discharge valves are of the popret type 
set parallel with the piston-rod. The heat due to compres. 
sion is reduced by a large inter-cooler receiver between the 
high and low-pressure air cylinders. The air is transmitted 
through pipes to all parts of the quarry workings, and 
besides being used to split the rock, as above described, jt 
operates the following tools:—Three Sullivan drills, four 
Sullivan quarry bars, thirty-five plug or hand splitting 
drills, fifteen stone surfacing machines, and sixty small 
tools. 








OBITUARY. 


JOHN FORBES. 


ALTHOUGH his desire to be ‘‘ in harness’’ to the last led 
Mr. John Forbes to leave his semi-retirement at Dollar and 
join with Mr. McBarnet in an chgineer consulting and in- 
specting business in Glasgow, his career as a potent factor in 
engineering and naval affairs at home and abroad virtually 
closed some years ago. A veteran in experience, his death at 
the comparatively early age of 61 took place at his house Ardoch, 
Jordanhill, Glasgow, on the 15th inst. Mr. Forbes was a 
native of Doune, Perthshire, but served his apprenticeship as 
an engineer at Greenock. Going to sea, he secured his certifi- 
cate as a chief engineer, and in that capacity served for a 
time with the Pacific Steam Navigation Company. When 
Chili set about organising its navy, Mr. Forbes was frequently 
consulted, and eventually was appointed chief engineer of the 
navy with the rank of captain. As engihéer-in-chief he acted 
on board the Chilian flagships Blanco’ Encalada, and subse- 
quently on the Cochrane. When the revolt against 
President Balmaceda broke out, the navy adopted the lead 
of the revolutionary party, and the President was left with 
only two torpedo launches, which, however, were used with 
telling effect. Stealing up one night to the Blanco Encalada, 
they succeeded in firing a couple of mines and blew up the 
battleship. The reprisal of the remaining ships, in which 
Mr. Forbes took part, was a bombardment of some of the 
towns on the Chilian littoral. After. a crushing defeat of the 
President's sympathisers, Balmaceda fled, and the revolu- 
tionary party assumed the reins of government. The 
strengthening of the navy was foremost amongst the matters 
which occupied the attention of the new Government, and 
Mr. Forbes was commissioned to proceed to Europe to pur- 
chase vessels for the fleet, and to inspect those which had 
been ordered to be built. He was engaged at this work in 
France and in the United Kingdom for three or four years, 
and when the work was completed he decided not to 
return to South America and resigned his commission. 
He resided at Dollar for a time, and afterwards joined Mr. 
McBarnet in Glasgow in the business of consulting and 
inspecting engineers. 


JOHN LANG. 


Mr. Joun Lana, founder of the well-known machine tool 
making firm of John Lang and Sons, Johnstone, N.B., died 
at Lilybank, aged eighty-one years, on the 16th inst. 
Founded only some thirty years ago, the business of John 
Lang and Sons, the speciality of which has for many years, 
as most readers will be aware, been lathes, has had a 
phenomenal success, and the workshops of the firm have 
been continuously enlarged, and exemplified in their equip- 
ment, no less than in their staple productions, the skill and 
enterprise of the Lang family. Mr. Lang was a man of 
sterling uprightness and unassuming manners. His eldest 
son is at the present time Provost of Johnstone. 


JAMES B, PETTER. 

We regret to have to announce the death of Mr. J. B. 
Petter, which took place at his house, West Park, Yeovil, 
after a very short illness, on Tuesday, April 17th. Mr. 
Petter was the founder of the firm of James B. Petter and 
Sons, Limited, and retired from active management in 1901. 
He was fifty-nine years of age, a member of several public 
bodies at Yeovil, and a magistrate for the borough. 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the 
Admiralty :— 

Engineer Commanders : D, Peacock, to the Hogue ; W. Milton, 
to the Russell; W. G. Mogg, to the Hood, on recommissioning ; 
W. G. Ludgate, to the President, additional, as engineer overseer 
at Palmer’s Shipbuilding Company, Jarrow, and at Dockyard, 
Sunderland ; H. T. Garwood, to Exmouth. : 

Engineer Lieutenants: J. B. Barrett and F. 8. Carlisle, both to 
the Vengeance; G. W. Wooldridge and H. Burt, both to the 
Russell ; W. H. Clarke, to the Hood, all on recommissioning. 

Engineer Sub-lieutenant: H. H. Wilkins, to the Russell, on 


recommissioning. 








CrysTaL PALAce ENGINEERING ScHooL.—The ‘‘ Wilson Pre- 
mium” for the best paper read before the Crystal Palace 
Engineering Society during the present session has been awarded 
by the Council to F. W. Slane for his paper on “ The Construction _ 
and Maintenance of a Railway.” Other papers read during the 
session were ‘‘ The Evolution of the kab Ht ,” by C, 8. Saunders ; 
‘Flying Machines,” by A. D. Villares ; ‘The Surve and Project 
for a Railway,” by H. M. Hardinge; and ‘Slide Valves,” by P. 
K. Turner. Mr. E. K. Burstall, M.I.C.E., also gave an address on 
‘Water Supply.” The premium was presented to’Mr. Slane a 
Sir Alexander Richardson Binnie, president of the Institution 0 
Civil Engineers, on the occasion of the one-hundredth distribution 
of certificates at the above school on Wednesday, April 11th, at 
which Sir Alexander presided, 
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NOTES AND MEMORANDA. 


AccorDING to a German electrical paper, the Compagnie 


RAILWAY MATTERS. 


Tux death occurred last week of Mr. C. H. Grinling, 





after a long illness. Mr. Grinling was a well-known writer on rail- | de |’Industrie Electrique in Geneva has pushed its experiments 
matters. Mr. Grinling’s brother is chief traffic manager of | with high-tension continuous current to a voltage of 100,000 volts 
ibe Great Northern Railway. between line and earth. This corresponds to 200,009 volts between 


the wires. 


Tue United States House Committee on Naval Affairs 
has determined, after a very strenuous session, to ask for an 
appropriation of about £2,000,000 for the construction of ‘the 
largest and most efficient battleship ever“built” ; £200,000 for the 
construction of submarines ; and £445,000 for the construction of 
torpedo boats and destroyers. 


THE current price of platinum is about £4 10s. per 
ounce. Most of the precious metal comes from the Urals, but 
small amounts are also obtained in South America and Australia. 
Twenty-five years ago the price was only about one-third of that 
of to-day. ‘The demand has increased owing to its more extended 
use in electro-chemistry, dentistry, and in motor car ignition 
apparatus, 

Sriiu another chemist is in the field with an artificial 
gutta-percha. Herr Gentsch, of Vienna, has produced an arti- 
ficial gutta-percha from a mixture of caoutchouc and palm resin ; 
it is claimed that its elastic resistance is superior to that of the 
natural products, but that it consolidates less easily and is more 
glutinous, while its cost would be only two-thirds of that of the 
natural product. 


AccorDInG to Le Temps of April 3rd M. George Jaubert 
proposes to employ ‘‘ hydrolithe,” a new compound of calcium and 
hydrogen, for the inflation of military balloons. One kilogramme of 
the solid yields about one cubic metre of gas, and the gas is 
liberated on }-lacing t e hydrolithe in water, just in the same way 
as acetylene is evoived from calcium carbide whea that substance 
is immersed in water. 


Tuere are in Saxony 1949 miles—1685 miles standard 
264 miles narrow gauge—of railway open for traflic, repre- 
he middle of 1904 a capital outlay of £50,356,346, of 
in the national debt. 


yauze, 
senting in t & J 
rich sum £39,176,909 was include 

Tur Pintsch incandescent gaslight in railway carriages 
has proved a great success in Victoria, 33 per cent. more light 
having been obtained at a cost of 33 per cent. less gas, according 
to the Sydney Herald. Consequently it is to be extensively intro- 
duced. TheSydney express will be fitted with it. 

A new type of railway wagon of two storeys, specially 
for use in transporting troops, has been invented by a Russian 
engineer, M. Rykovski. Each wagon can carry 180 men, or an 
entire company, and under healthy conditions as to fresh air. 
These new wagons are about to be tested on the new line from 
St. Petersburg to Vologda. 

Tue new railway line to Trieste—Transalpina—will be 
opened this year. It is feared, however, that the necessary 
harbour works in conjunction with them were begun too late and 
are being carried out in too leisurely a manner to enable them at 
yresent to cope satisfactorily with the fresh traffic which will pour 
into the port through this new channel. 


Tut Baltimore and Ohio Railroad Company has sub- 
mitted to the Maryland Board of Public Works a formal offer of 
£500,000 for the State’s interest in the Washington branch of that 
road. ‘The members of the Board of Public Works have announced 
that they will accept the offer, and will recommend to the Legis- 
lature the adoption at once of certain legislation necessary to 


complete the sale. I bi f the Kélnische Zeit ti J 
\ ’ ’ N a recent issue 0 e Aoinische Zeitung Mention 1s 
1.M. CHarGE D’AFFAIRES at Buenos Ayres—Mr. F. D.| 3) eo Ae metiaa ; ght ok: ‘ 
Hatford reports that a presidential decree published in’ the | @#de of @ scheme to provide power for a number of small com: 
ATIOFA FOF make ee : ibi “ A held at Be ’ | munities in Upper Hesse, embracing the districts of Schotten and 
Official eye sy ta # oO exh es te “6 ‘tf tet cunes | Biidingen. For this purpose some forty to forty-five small towns 
Ayres om he ORh Agus, 1007, fo enabrate Whe fits san | and gen wtuated within rai a about 1) les wil bo 
ersary p ‘ 4 ee Soma ete en a atts | served by a central power station. is estima that the river 
Republic. A —— — Pg railway managers will | Nidda will be capable of furnishing 700 horse-power for this 
be held in connection with the exhibition. purpose. 


SuppLyinG the Siberian Railway with coal is no easy! Ay effective wind motor should be able to work at good 
matter, seeing that the fuel has to be carried at least a distance of advantage up to, say, Slb. per square foot pressure at fairly upi- 
1350 miles. The Ministry of Ways of Communication is about to | form speed, ond wine te coteat enough to per ae up against 
consider again a project for laying down a railway to connect the | winds of 50 or 60 miles an hour. For certain uses, such as pump- 
Altai Mountain region in Southern Siberia with the Siberian | ing, speed regulation is not necessary, but if wind power is to be 
Railway, for the purpose of enabling the coal worked in the Altai | included as a resource in the general power situation, even on a 
region to be used on the Siberian Railway. | small scale, regulation is necessary, and it has thus far been 
carried out only toa very limited extent. 


In the course of a paper on “ The Electric Driving of 
Workshops,” before the Yorkshire students of the Institution of 
Civil Engineers, Mr. E. H. Crapper said that Vickers, Sons and 
Maxim, Limited, consumed 11 million units of electricity per annuin 
in their various works—4, 700,000 in Sheffield North and South Works 
alone—and that in Sheffield North Works the cost per unit, allowing 
for capital charges and share of works expenses, is only «716d. per 
unit and at Sheffield South Works -679d. per unit. 


On December 31st of last year there were 620 technical 
schools in Belgium, an increase of 18 over the preceding year. 
Among the special schools there were 25 for stone dressing and 





TuerE is a great lack of goods wagons on all the rail- 
ways of European Russia, and, to make matters worse, so many 
trucks have returned home from the Far East and Siberia greatly 
damaged. ‘‘ Flying artells” of workmen are being organised to go 
from place to place and repair damaged wagons at the various 
stations. An ‘“‘artell” is a kind of guild of workmen, who under- 
tuke work in a body, and is a characteristic feature of Russian 
life. , 

In London there is one mile of tramways to 33,668 
people ; in Manchester, one mile to 9138 people ; in Liverpool, | 
one mile to 13,368 people ; in Glasgow, one mile to 14,216 people ; | 
in Hamburg, one mile to 11,082 people; in Berlin, one mile to 


11,685 people ; and in New York, one mile to 5800 people. In | siceaa: cabeting: G2) aieintant. asteiie aa a ticeship schools 
London the population is carried 170 times per annum ; in Paris, | 52° Carving, v» weaving schools, and @ upprenticeship Schools. 
200 times ; in Glasgow, 200 times ; in Berlin, 270 times; and in The total teaching staff was 3372, and 17,359 girls and 37,743 boys 


| were under instruction, while 4952 certiticates were awarded to 

successful students, says the Revue du Travail. All these schools 
and classes are subsidised by the Department of Industry and 
Labour. 


In reply to a question respecting motor car traffic asked 
in the House of Commons recently, Mr. Gladstone stated that the 
legal maximum speed for motor cars is 20 miles and for motor 
omnibuses 12 miles an hour. The number of accidents to persons 
or property known to the police to have been caused by motor cars, 
including cycles, during this year is:—-For January, 301 ; Febru- 
ary, 263; March, 385; total, 949. And those caused by motor 
omnibuses is:—For January, 21]; February, 235; March, 331 ; 


total, 777. 


Tue United States Naval Bureau of Construction and 
Repair will have a difficult problem on its hands when given the 
task of drawing plans for the new 20,500-tou battleship which is 
contemplated in the Naval Appropriation Bill, says the Army and 
4 $ ; Nacy Journal. Hitherto the plans for battleships have been 

For the present the Russian Government has decided mainly progressive, but the new vessel is such a departure from 
that the only work to be carried out on the Siberian Railway shall | anything that has been built by the Navy Department, and is of 
be that connected with work on a small scale in the hilly district of | such a radical type, that the constructors will have great difficulty 
the Central Siberian section of theline. General Grodekov, the Com- | in framing satisfactory plans. It is expected that it will take nine 
mander-in-Chief of the Russian forces still in the Far East, has | months to make the necessary drawings. 


recommended to the Russian Government that a second track | ‘ F 3 . f el . 
ought to bs laid down along the Siberian Railway, and that the | In order to test the energy consumption of electric 
railway system of the Amur region ought to be extended at once | ©@friages under unfavourable conditions, a 62-mile test run was 
“for strategical considerations.” recently organised in Paris over dirty and slippery roads, foz pre- 

| vailing at thetime. A numberof vehicles carrying four passengers, 
: A and weighing over 2 tons, covered the distance at an average speed 
America thisyear. The outlook is the most favourable formany years. | of nearly 15 miles an hour, and consumed less than’ 160 watt-hours 
A number of the new lines to be built are of such magnitude as to | per ton-mile. The first prize was gained by a carriage, which 
ensure large additions to the mileage of the country, not only for | required 155 watt-hours per ton-mile. According to L’ Industrie 
the year 1906, but for several years to come. It is estimated that | Electrique, the energy consumption of this vehicle in ordinary con- 
13,000 miles are under contract, or actually under construction, | ditions is from 110 to 120 watt-hours per ton-mile. 


while the live projects aggregating 8433 miles, points in that direc- . . 
tion. A veer nae 7500 woiles pe andar ped nawery 5000 miles, or Sometimes the rigours of Patent-office procedure are 
two-thirds, of which were completed ready for operation in 1905, | not without their humorous side. A New York attorney filed an 
The remaining 2500 miles are included in the 13,000 miles now | application for improvements in a centrifugal pump. The Patent- 
shown to be under contract. Some of the new lines are of such | Office declared the invention inoperative, and demanded a working 
length as to require three or four years for completion. —_— The nneaor ype ngs whi requested - send an a, ~s 
. rales Re ‘ ,.. | Trenton to inspect the machine in actual operation ; but this the 
, THE president of the Canadian Pacific Railroad, Sir | patent-oftice we onan todo. The’attorney, , esse politely sent 
Thomas Shaughnessy, announces that the company, during the | g 7-ton pump to the Patent-office from Trenton to satisfy a 
present year, will complete 867 miles of new line. The most | sceptical examiner, according to the Scientific American. - Twenty- 
important of these are the following :—Sudbury-Toronto line, | one men were required to get it into the examiner's office. 
through a rocky section, with a maximum grade of three-tenths of 
1 per cent.; Gulf and Goderich, with a number of branch lines, 
which will furnish a new service between Toronto and Goderich. 
New lines in the west include the Wolseley branch to Reston, 122 
miles, which it is expected will furnish an outlet for wheat ship- 
ments next fall to Regina, the Pheasant Hills extension, and the 
Edmonton and Wataskawin. These will furnish the company 
another through trunk line from Winnipeg to Edmonton. 


A STRIKING instance of the effect of electrifying a rail- 
way 1s afforded by the elevated line in New York, known as the 
Manhattan section of the Interborough Rapid Transit Company. | 
In this case the conversion took place in 1901. By running as 
many trains as possible during their last year under steam condi- 
tions the company succeeded in carrying 190,045,741 passengers. 
In the first complete year under electric traction the number of | 
passengers carried was no fewer than 286,634,195, an increase of 
about 50 per cent. In the first named period—under steam trac- 
tion—the cost of working was eqnal to 55-79 per cent. of the gross 
receipts, while in the latter period—under electricity—the cost of 
working was only 41-20 per cent. of the gross receipts. Here, 
says the writer of an article in the Times, we have a direct and 
substantial saving due, not to the cost of electricity being less than 
the cost of steam, but to the fact that with electric traction it is 
possible ta do a much greater amount of remunerative work in the 
Same time and over the same rails. 


New York, 300 times. 

Tue Bulgarian Government have decided to start a 
motor omnibus service for connecting up outlying towns and 
villages to the railways. For this scheme, according to the Motor 
Vers, they are inclined to favour private enterprise. As there are 
no motor manufactories in the country, the cars will have to be 
procured from abroad. German firms, itis said, have already 
been making inquiries, and it is to be hoped that English manu- 
facturers will not be far behindhand. 


ARRANGEMENTS have been perfected for the extension 
of the Duluth Rainy Lake and Winnipeg Railway to a connection 
with the tracks of the Canadian Northern Railway, at or near Inter- 
national Falls, on the Canadian boundary, increasing the length of 
the road from 28 miles, as at present, to 100 miles, and making it 
a part of a new route from the Canadian North-West through 
Winnipeg to the head of the Great Lakes at Duluth, a route | 
shorter than any now existing by nearly 80 miles. 


THERE will be great activity in railroad construction in 


THE average velocity of the wind is low, in mostplaces 
between 5 and 10 miles an hour, corresponding, respectively, to 
wind pressures of from 2 oz, to 8 oz. per square foot. — These 
are too low to be conveniently utilised for power purposes, on 
account of the large dimensions demanded in the motors. -*During 
portions cf nearly every day, however, says Dr. Louis. Bell, 
| somewhat higher velocities are recorded, since the averages con- 
| tain considerable periods of very light breezes occurring: often 
within a few hours before and after sunrise and sunset. “Hence 
there are few days without ‘periods’ of brisk breezes of ‘from 
15 to 20 miles per hour. sede “ ‘ 


No advocates of the eye bar system of bridge build- 
ing appeared at a public hearihg, March 23rd, before Comptroller 
Metz, of New York City, for the purpose of discussing the 
relative merits of the eye bar and wire cable construction of the 
new Manhattan Bridge. The non-appearance of supporters of 
eye bar construction was not because it lacks staunch friends, but 
was probably due to the fact that the bridge builders with 
facilities for making the large cye bars needed are so well 
supplied with work that they are disinclined to bid on a project 
of ‘such magnitude, says the Jron Age. At the close of the 
hearing Mr. Metz said that he would no longer bother about the eye 
bar system. The Manhattan Bridge will, therefore, be a wire 
| eable bridge. 
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MISCELLANEA. - 


A Néw bridge is to be erected over the river Witham 
at Langrick Ferry, at the joint expense of the Holland and Lindsey 
County Councils and other public bodies in Lincolnshire. The 
total cost is £8500. 

A GIGANTIC scheme was agreed to at a recent sitting 
of the Conference of Australian Premiers in Sydney. It was 
decided to construct locks on the Murray and Murrumbidgee rivers 
at a total expense of 2} millions sterling. 


Tuer Westminster City Council have decided to apply to 
the London County Council for sanction to borrow £95,000 to buy 
the freehold of the Grosvenor Canal and the adjoining land so as 
to form wharves for the collectioa, removal, and disposal of 
house and street refuse. 


AccorpinG to the Curieru! Finanziar (Bucharest), 
the Commune of Constantza have been officially authorised to 
contract a loan of £160,000 to ba applied to the following works :— 
Drinking water supply, completion of canalisation works, street 
paving, and electric lighting. 

Taz Board of Tradz Journal states that a law has 
come into force authorising the expenditure of £1,500,000 on 
works for the protection of Valparaiso azainst floods, sewerage 
works in Talear and Concepcion, and improving the water supply 
of various towns throughout the country. 


Tar Hornsea Urban District Council have approved 
of a scheme for the construction of a sea wall and promenade in 
connection with other works of coast defence, necessitated by the 
recent storm, which practically destroyed the whole of the 
promenade. The cost of the work is estimated at £12,500. 


Tue L2igh-on-Sea Urban District Council have decided, 
subject to the consent of the ratepiyers, to sell the water under- 
taking to the Southend Waterworks Company for £14,000, the 
undertaking having been a burden on the rates ever since the 
committee was formed to the extent of £1203, an average of £526 
a year. 

Moror char-’-banes will be a novelty at Scarborough 
thissummer. Thzy are being introduced by the North-Eastern 
Railway Company, and will carry passengers to Forge Valley 
and other places of interest near Scarborough. A trial run of 
one of the new vehicles was made this week. Members of the 
Corporation were invited. 


Tae next examination for the Automobile Club’s driv- 
ing and mechanical-proficiency certificates in London will be held 
at 119, Piccadilly, London, W., on Wednesday, April 23th. Full 
particulars of these examinations will be forwarded on application 
to the Secretary, 119, Piccadilly, and entries should be received at 
least four days before the 25th. 

Tue Portsmouth Town Council on Tuesday adopted a 
report which recommended the acquisition by the municipality of 
the local waterworks at a cost of £1,000,000. Further, the council 
discussed the question of expending about £50,000 upon purchas- 
ing and rebuilding the South Parade Pier, which was destroyed by 
fire two years azo. The discussion was deferred until next week. 





Durtné next month London will receive a visit from a 
large number of representatives of German municipalities, who 
are anxious to acquaint themselves with the latest forms of 
municipal enterprise in this eountry. According to present 
arrangements, the party will arrive in England on May 13th, and 
are expected to stay forabout aweek. They will number between 
sixty and seventy, and amongst those who have intimated their 
intention to make the trip are the mayors of several of the largest 
German towns. 


THE manager of. the copper foundry department of 
the Franco-Russian works in St. Petersburg, M. Vologdin, has 
just been banished for three years to the westernmost Government 
of Siberia. M. Vologdin was not given a trial or hearing of any 
kind ; it was enough for him to bea member of the Bureau of 
the Engineers’ Union for the Russian Government to banish him 
to Siberia. M. Volozdin will certainly have an extensive area in 
which to make his choice of settlement, as the Government of 
Tobolsk extends from Central Asia to the Arctic Ocean. 


An article which appears in the Board of Trade Labour 
Gazette states that the number of deaths from industrial accidents 
reported in the year 1905 was 4375, a total greater by 600 than that 
for 1904, and by 121 than the mean yearly number taken over the 
five years 1901—1905. The increase of 60).in 1905 over 1904 was 
mainly due to an increase of 476 in the number of seamen killed at 
sea. Of the remaininz 124, a considerable explosion at a colliery 
in South Wales accounted for over 100 ; but otherwise the figures 
for 1905 show very little variation on those of the previous year. 


A FEW days ago one of the directors of the French 
company which owns iron and stes! works at Zarizyn and Saratov 
in south-east Russia reached Tashkend on his way to Turkestan 
and the Government of the Semiretchinsk Steppe in Russian 
Central Asia. The object of this journey is said to have been the 
desire to collect information regarding the labour question in 
Turkestan, as, if an adequate supp!y of labour is found to be forth- 
coming there, then the French company will transplant its works 
to Turkestan, as the production of iron and steel under the present 
conditions in Russia is extremely difficult. . 


THE Bulletin Commercial points out that the import of 
cement into Bulgaria and Roumania is becoming daily more consider- 
able. In 1904, 180 railway wagons of cement arrived at Rustchuk ; 
half of these came from Bevesin, Hungary, about 150 wagons of 
hydraulic lime were imported mostly from France ; France also 
obtained the contract for the cement for the Varna harbour works 
and for the beton foundation for a number of bridges. Belgian 
cement was used by private contractors at that port. The Govern- 
ment has used large quantities of French hydraulic lime ;- private 
contractors use the Hungarian article, for which they pay £1 4s. 
per ton, c.a.f. Varna. 


At arecent meeting of the Council of the Society of 
Motor Manufacturers and Traders, the plan for the Olympia 
November Exhibition was considered and approved. This plan 
shows increased gangway accommodation, and in several other 
respects is a decided improvement upon the previous method of 
laying out the Exhibition. The Marine Section of the society has 
been active recently. The committee of that-section has had 
under further consideration the proposed Motor Yacht Club’s 
reliability trials, and it was also represented at the conference 
convened by the Board of Trade on the Thames Conservancy 
regulations, with reference to which regulations the society has for 
some time past been taking active part in connection with the 
Motor Yacht Club and the Marine Motor Association. 


Tue city of Toronto, Canada, is installing @ pumping 
station for serving a high-pressure .fire system, the hose connec- 
tions to be made direct, dispensing with the use of fire engines, 
says the Jron Age. The entire equipment is of the turbine type, 
power being furnished by steasm turbines, and the water presstice 
by multiple-stage turbine pumps. , The service will be similar in 
character and extent to that of the Philadelphia high-pressure 
pumping station, which is driven by gas engines. As is the case 
in Philadelphia. the Toronto plant will supply water at a maximum 
pressure of 300 lb. per square inch toa high-pressure piping system 
covering the district to be protected. For the present the new 
high-service equipment will comprise two turbo pumping units 
having a-capacity of 5,000,000 gallons per 24 hours at 300 Ib, 
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BUILDING THE ARCHES 


NEW BRIDGE AT BASLE. 


THE new bridge over the Rhine at Basle was opened on | 
the 11th of November last year. The structure is built | 
of stone, and is particularly handsome in appearance, as | 
will be seen from the series of engravings given on this 
and on page 398. One or two difficulties arose in the | 


| 


design of the bridge, inasmuch as it was desired so to | 


construct it that the gradient of the carriageway should | reeorded water level. 


be easy, while at the same time it was essential that the | 
waterway should be as free from obstruction as much as 
possible. These two conditions necessitated the sizes of 
the piers being smail and the arches low. In order to 
carry them into effect, the design had to be as massive as 
possible, and all architectural details had to be avoided. | 
Another point that had to be taken into consideration was 
the rebuilding.on the bridge of an old chapel about 100 | 
years old which was situated on the old bridge. This has 
been reconstructed on the central pier of the new bridge. 
The bridge has a total length of 192 m. (620ft. approxi- 
mately). There are six main spans, and one small span, 
the latter bridging a small stream on the Little Basle 
side. The lengths of the spans are different. The two 
centre ones are each 28 m.; the second and fifth are | 
27 m.; and the first and sixth are 24°5m. The small | 
span—see the engraving on page 400—is only 10°5 m. in 
length. The arches are carried on five river piers, and 
two land piers, or abutments. The latter are each 4°5 m. 
in breadth. The widths of the other piers are all the 
same, 8m., with the exception of that in the centre, 
which is 6m. wide. All these measurements are taken 
at the level of the impost. The breadth of each arch is 
18°80 m. (nearly 62ft.). This is proportioned in the 
following manner:—The carriageway is 11 m. wide, the 
footpaths each 3°50 m., and the width of the stone parapets 
are 0°04 m. In order to withstand all conditions, and to 
be serviceable and lasting, all the revetment walls have 
been built of granite, ordinary sandstone and asphalt 
having been used for filling in or inner masonry work. 
The arches are parabolic, and the slope of the carriage- 
way is such that it has enabled the heights of the piers 
and the lengths of the spans to be made to harmonise 


with each other in such a manner that the horizontal | 
thrusts upon the piers of adjacent spans differ from each || 


other only to an immaterial extent. The gradient of the 


carriageway commences at the abutments, and rises with | 


a gradient of 1°5 in 50, the highest point being 10°55 A.D. 
The rise is, therefore, only 1-125 m. in the whole length. 
The heights of the bridge at the approaches are 9°27 m. 
at the Great Basle end, and 9°05 m. at the Little’ Basle | 
abutment. The average rise of the carriageway is there- 
fore 1°39 m. | 
Work was commenced on the bridge towards the end | 
of June, 1903, when the framework .of the different 
caissons were sunk close to the left abutment. On| 
May 18th, 1904, the scaffolding or supports for the fifth | 
pier were finished. At the end of September, 1903, the 
foundation stone was laid—i.e., the first corner stone at 
the left abutment; and on November 10th, 1905,. the | 
last stone was laid at the stairway situated on the right 
bank of the river—see page 400. Owing to the very favour- 


| 14 m., protects this abutment from being underwashed. | 
|from water, and a smooth prepared surface over the 





able conditions of the river, &c., the scaffolds and building | 


plant, both for erecting purposes and caisson sinking— 
see page 399—could be built up as the progress of the 
work required. 

The foundations were sunk to a depth of 14m. below 
low-water level at the bridge. All the sinking work was 
carried out under air pressure. The foundation of the 
left abutment was taken down 1 m. below lowest 
The examination of the ground 
near the bridge revealed a bed of clay and molasse 
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VIEW FROM THE LEFT BANK 


and fifth, 25°15 m.; of the central pier, 32°18 m.; and 
the land pier, 26°45 m. To the latter two stairways are 
connected to facilitate passenger traffic with the Rhine 
quay. 

The lengths of the different caissons were, first and 
second, 29°12 m.; third, 84°40 m.; fourth and fifth, 


| 27°43 m.; and 28°80 m. for the land pillar, the caissons 


consisted of an outer sheet metal jacket of 6 m. height, 
and an inner jacket and cover which were riveted together. 
The framework was built up of powerful stays and cross 
girders. The locks used were made by Holzmann and 
Co.; and Alb. Buss and Co.’s systems, and were adapted 
both for the transport of persons and material. All the 
caissons were fitted with non-detachable rising plates, up 
to 6 m. above the water level. Atthis height, in order to 
counteract all irregularities during the process of sinking, 
plenty of room was left for “play” at intervals of up 


| to 1 m.in breadth. The fact that the foundations con- 
| sisted of rock-like molasse strata necessitated the caissons 


being constructed of considerable strength. They were 


| forced into position by hydraulic power. 


In order to avoid having to build the whole bridge 
surface at_once, making the requisite scaffolding and 
totally stopping the river traffic, the central pillar was 
constructed in such a manner as to enable it to take up 
the one-sided thrust of the arch of the third span. More- 
over, the arch, which is 18°8m. broad, was divided into 


| three longitudinal sections—see above—two being 6°25 m. 





CENTRE PIER AND CHAPEL 


marl with several veins of sandstone of over 100 m. in | 
thickness. A narrow facing wall, sunk to a depth of | 


This wall is built quite independently. | 
The breadth of the foundations for the first and second | 
piers is 6°6 m., and for the fourth ‘and fifth,6m. The | 
breadth for the middle pier is 10 m., a: in this case allow- 
ance had to be made for a single thrust on one side of 
the arch during construction. The lengths of the founda- 
tion of the piers:—First and second. 26°77 m.: fourth 


and the other 6°26m. The joints, which are two centi- 
metres in breadth, pass right through. By adopting this 
design it was possible to restrict the amount of scaffold- 
ing which had to be built for erecting purposes. It was 
also possible to construct the centering of iron, as seen 
in the above engraving. Each centering is of uniform 
width, and consists of four portions, each two of which 
are spaced 1°90 m. apart, and braced together to form a 


| rigid structure. The wooden posts for carrying this 
| superstructure were placed against the walls of the pillars, 
| thus leaving a river freeway. These supports were 
| arranged on channel irons temporarily attached to the 


pillars, thus preventing any settling. The stress on the 


| timbers was 450 tons, being about 14 tons for each single 
| post. Channel irons were placed along the top of the 


timbers, so that the whole center could easily be moved 
from one position to another. The centering, which 
weighed about 45 tons, was shifted along by the aid of 
iron rollers and chain pulleys. The water did not inter- 
fere with the erection of the stonework of the bridge 
above the imposts. After all the stones for one ring had 


| been laid, a mixture of Portland cement and mortar was 


poured round the joints, and the arch left to stand from 
two to four weeks until the mortar had set completely. 
Sheets of asphalted felt were used to insulate the arches 


whole of the arch, amounting approximately to 3900 
square metres, extended to below the sole stone of the 
breasting, serves as a foundation for the insulating lining. 

The draining of the water from the arch is effected 
direct through the arch into the Rhine. After laying the 
asphalt plates a layer of macadam of 5 cm. in thickness 
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was immediately applied in order to protect them. The 
rear filling of the arch consists of macadam made up of 
1 part hydraulic lime to 20 parts sand and gravel. The 
carriageway has two tramlines placed symmetrically in 
the centre; the sides are paved with granite, and Rosto- 
lith paving treated with cement was used between the 
tramlines and at the sides thereof for a breadth of 22 cm. 
The gutters or channels were coped with armoured con- 
crete slabs of 8 cm. in thickness, with metal insets, so as 
to leave as much hollow space below the pavements as 
possible for the accommodation of piping. :. The armoured 
slabs of concrete were prepared. beforehand in sizes of 
1°53 m. in breadth by 1°20 m. in length, and were then 
laid in position. These slabs were covered with a 2 cm. 
thick coating of asphalt. The construction of the bridge 
necessitated the use of the following :—7700 cubic metres 
granite slabs, 950 cubic metres limestone, 2800 cubic 
metres quarry stone, 12,600 cubic metres different kinds 
of concrete, and 3500 cubic metres filling concrete for 
the vault or arch. The general contractors for the whole 
of the constructional work were the Act.-Ges. Alb. Buss, 
of Basle. 

In conclusion, it may be stated that a temporary foot- 
bridge ‘was especially constructed for the conveyance of 
the materials required and for access to the various parts 
of the bridge under construction. Between this foot- 
bridge and the place where the materials were stored 
there was a difference in height or level of 3°50 m.; this 
difficulty was overcome by using a stage with an endless 





examples. Of the three, it will probably, for political 
reasons, be the only survivor. 

Provincial Bills.—There are but three of these which 
claim a brief notice. The largest project, with a stated 
capital of a million and a third, is that of the South Wales 
Electrical Power Distribution, seeking to authorise the com- 
pany to carry out the works prescribed in its Act, 1905. 
The Cumberland and the Shropshire, Worcestershire, and 
Staffordshire Bills are at one in their general clauses; 
empowering them to acquire lands, construct generating 
stations, and supply electricity within certain specified 
areas, at estimated costs respectively of £600,000 and 

Gas Bills.—The number of these Bills in the present 
session is twenty-nine, exclusive of four Bills included in the 
electricity list, and three relegated to the water class. The 
corresponding capital is £3,275,015. In 1905 the figures 
stood at twenty-one and £942,688, showing a marked 
increase of £2,332,327 in the proposed expenditure on 
gas supply for this year. Ireland, again, claims one 
out of the total, and leaves the remainder to England and 
Wales. Neglecting dissolutions and re-incorporations of one 
and the same company, there are but a couple of new 
‘* Gasworks’’ brought forward. One is a very small affair at 
Llandrindod Wells, but the other at Truro is a more preten- 
tious undertaking. It seeks to empower the newly organised 
company to manufacture and supply, not only illuminating, 
but also power gas, and for the double purpose to raise funds 
amounting to £80,000. With the exception of the South 
Suburban and the Derby Gas, the Tottenham and Edmonton 
is the only measure which, in addition to the construction 

















STAIRCASE CONNECTING THE BRIDGE WITH THE RHINE QUAY 


chain conveyor driven by an electric motor, and the 
plant gave every satisfaction, more..than 100,000 
tons of materials being conveyed during the period of 
construction. All the .machines were placed in an 
engine-room situated on the left bank of the Rhine. The 
plant comprised two compressors of 450 and 370 cubic 
metres capacity per hour, two 40 horse-power portable 
engines, and one 220-volt dynamo. For reserve purposes 
the electric leads were connected up to the municipal 
service. Two travelling cranes, driven by electricity, and 
with a radius of 14°6 m. and 17°2 m. respectively, were 
used in the construction of the piers. The masonry 
blocks were placed in position by three cranes, which 
were adapted to travel upon brackets fitted to the 
centering stage. 








PRIVATE BILLS IN PARLIAMENT. 
No. III.* 


Bills for the supply of electrical energy.—The records in 
number and capital for Bills relating to the supply of elec 
trical energy for the present and past session are as twenty- 
eight to seventeen, and as £18,107,665 to £9,426,998. In both 
instances they are all restricted to England and Wales, and 
in both also there are only eleven cases in which the pro- 
posed capital is stated. The absence of this important item 
in the aceredited schedule renders it, in some projects, 
impossible to obtain even an approximate analysis of their 
comparative scope and order of merit. To begin with, 
the defection of the ‘‘ London and Brighton Motor Way,’’ 
and the rejection of the ‘‘ Additional Electrical Power 
Supply (London)’’ Bills release £6,000,000 of the total 
stated capital, which very materially lessens the discrepancy 
between the past and present records. Foremost in the 
matter of money applied} for, amounting to £6,166,166, the 
object of the ‘‘ Administrative County of London and Dis- 
trict Electric Power Company’s’’ Bill is to incorporate a 
company and to authorise it to take lands and erect 
generating stations im West Ham, Greenwich, and Bark- 
ing town. The preamble is very comprehensive—it may 
possibly be found to be too comprehensive—and includes, 
in addition, the supply of electrical energy in the counties 
of London, Surrey, Essex, and Kent. The third large 
electric supply scheme is that of the London County Council. 
Its proposed capital amounts to £2,500,000, and its general 
features very much resemble those of the two preceding 





* No. IL, appeared April 6th. 





of works, introduces clauses relating tothe amendment of the 
provisions of the company’s Acts, with regard to the illu- 
minating power, the purity, and the testing of gas. It heads 
the list with a demand for £800,000. The raising of addi- 
tional capital of half a million, to effect the conversion and 


| consolidation of the existing amount into stock bearing a 


uniform dividend, appears to be the chief object of the Cardiff 
Gas application. Very nearly the same sum, and partly for 
the same puxpose, and for the construction of extra works, is 
asked by the Southampton Gas Light and Coke Company. 
There are a dozen more Gas Bills with capitals ranging from 
£240,000 to £70,000, which present no features of novelty or 
of interest, save in the home district. It is not necessary to 
refer to any of these, and we may pass on to the Water Bills. 

Water Bills.—Neither Scotland nor Ireland is in any way 
concerned in these applications, which number seventeen, or 
four less than their predecessors, and represent a capital of 
£1,708,963, being a decrease of a million and a half. Individu- 
ally, with a few exceptions, of which a brief notice will suffice, 


| the proposed measures are small in scope and insignificant in 


character. With three-quarters of a million applied for and 
further sums required, the Metropolitan Water Board con- 
templates the construction of additional waterworks and 
sewerage, and the disposal of the sewage of certain districts 
in the valleys of the rivers Lee and Stort. Portsmouth 
makes a moderate demand for £300,000 to extend the limits 
of supply of the borough and to erect works necessary thereto. 
Great Yarmouth and Lowestoft have combined to raise 
£187,500 for the purpose of building works to enable them to 
draw larger supplies from the river Bure, required by both 
companies, and to obtain extra powers. Carlisle’s applica- 
tion for £100,000, and that of the Bacup Corporation for 
three-quarters of the sum, are the only remaining items 
worth recording in our present list of public Bills in Parlia- 
ment, A brief notice of the applications to the Board of 
Trade for Provisional Orders will form the subject of another 
article. 








THE DERWENT VALLEY WATER SCHEME. 


A REPORT dealing with the progress of the work carried out 
during 1905 by the Derwent Valley Water Board has recently 
been issued. From this report it appears that during last 
year 235,000 tons of stone were despatched from the Board’s 
quarries to the works. This, added to 160,000 tons—the 
amount sent previously to January, 1905—makes a ‘total of 
395,000 tons. It is estimated that the amount of stone in 
the quarries will be more than enough to carry out that 
portion of the works which it is proposed at first to construct. 
During 1905 upwards of £34,956 was expended on the 








quarries, and altogether a total of £127,070 has been spent 
on them, and on the construction of railways, cableways, 
huts, temporary buildings, labour, &c., this sum also inelud- 
ing the cost of the land. A portion of this sum has been 
charged to other works for value of stone transferred. 

At the commencement of 1905 the amount of excavation 
carried out for the Howden dam was 152,000 cubic yards. 
A further 7500 cubic yards were taken out during the year, 
so that the total amount at the end of last December was 
159,500 cubic yards. The total amount of masonry put into 
this dam at the beginning of this year was 87,129 cubic 
yards, 63,129 cubic yards of this having been laid during the 
year. The estimated totals of excavation and masonry 
required for the Howden dam are 250,000 and 320,000 cubic 
yards respectively. During the year the number of men at 
work on this dam was increased from 250 to 336, and the 
total cost to the end of last year was £164,191 18s. 4d. 

On the Derwent dam the work during 1905 included 14,000 
cubic yards of excavation and 67,200 cubic yards of masonry, 
these figures bringing up the totals to 206,000 cubic yards of 
excavation and 70,700 cubic yards of masonry out of esti- 
mated totals of 320,000 and 360,000 cubic yards respectively. 
The number of men at work was raised from 208 to279, and 
the total cost to the end of the year was £158,231 5s. 7d. 
Pumping had to be resorted to at both dams, but the amount 
required at the Howden dam was greater than that for the 
Derwent dam. In the former case the quantity pumped 
averaged 701,000 gallons per day ; in the latter 570,000 gallons. 
The Derwent was again diverted at the Howden dam, and 
now runs through a concrete culvert on the solid masonry 
of the dam. 

Tenders were received during the year for the aqueduct 
between Ashopton and Grindleford, the tenders also including 
the construction of filter beds at Bamford. These tenders 
were not considered satisfactory, and it was decided to 
advertise them again during this year. Section ‘‘ B’’ of the 
aqueduct—from Grindleford to Rowsley—was begun by the 
contractor, Mr. George Bell, of Tottenham and Manchester, 
in July last. At the end of the year a total length of 
1929 yards of pipes had been put down. Only one line of 
pipes is at present being laid, but the cut-and-cover and 
tunnel work is being constructed to take the full amount of 
water which will be taken when the whole scheme is in 
operation. Section ‘‘C’’—Rowsley to Whatstandwell— 
was begun by the contractors—Morrison and Mason, 
Limited, of Polmadie—early in 1904. The section includes 
1391 yards of cut-and-cover and 8403 yards of pipe line. 
Practically the whole of the latter is now laid, and at the 
end of last year 910 yards of the cut-and-cover had been 
completed. The Bentleysyphon in this section is 1625 yards 
long, and at the end of December 1480 yards were in place. 
The Lea syphon, which is 5514 yards long, has been finished. 
For the last two sections, ‘‘D’’ and ‘‘E,”’ of the aqueduct, 
the latter including the Ambergate Reservoir, contracts for the 
supply of cast iron pipes have been entered into with the 
Sheepbridge Coal and Iron Company and the Staveley Coal 
and Iron Company. The tenders for the actual construc- 
tion of the sections had not been given out at the end of 
the year. That portion of the pipe line which is in the 
county of Derby will be laid by the Board. 

A few items regarding the men and plant employed on 
this important engineering work will doubtless be of interest. 
There are four locomotives and 300 wagons in use for trans- 
porting the stone from the quarries, &c. The number of 
inhabitants of the village, which has been built to accommo- 
date the workpeople and their families, was 844 at the end of 
the year. The village consists of huts, which are now all full. 
It is thoroughly sewered and drained, and is intersected with 
roads and streets. A water supply had been laid on. It 
contains a recreation hall, general and isolation hospitals, 
school and mission room, baths, canteen, police station, &c. 
The number of workpeople directly employed by the Board 
at the end of last jyear was 1086. In addition to this 
number the contractors were finding work for some 325 men, 
which makes the total men employed on the work at that 
date 1411. 








AN ELECTRIC OMNIBUS. 


A DEMONSTRATION of the working of a self-propelled 
omnibus for public service was given in London on Wednesday 
last by the London Electrobus Company, Limited, 17, Cock- 
spur-street, S.W. The vehicle is arranged to carry thirty- 
four passengers, and weighs 3 tons 4cwt. It is propelled by 
an electric motor arranged underneath the driver’s footboard, 
the motion being transmitted by chain gearing to a longi- 
tudinal shaft, which in turn operates a live axle through the 
usual bevel wheels and differential gear. The motor is said 
to be capable of developing 14 horse-power for a prolonged 
period, and its speed is regulated by means of a controller. 
Current is derived from a battery of forty-four Oppermann 
cells slung underneath the frame of the omnibus, which are 
said to havea capacity of 300ampére hours, and can be readily 
removed and replaced by a fresh set. The batteries weigh 
about 23 cwt., or rather more than one-third the weight of the 
vehicle. If worked to their maximum output it is said that 
these cells would provide sufficient energy to propel the omni- 
bus about 50 miles, but the introducers do not intend to run 
them more than half this distance onone charge. The intro- 
ducers of this vehicle are stated to have made satisfactory con- 
tracts witha firm for thesupply and maintenance of theaccumu- 
lators on a mileage basis which will enable them to run at a 
smaller expenditure than the present form of petrol or steam 
vehicles, and that the range of operations of the motor omnibus 
being well defined, the difficulties of damage to the accumu- 
lators by over-discharge, which have been found to militate 
against the electric cabs, are therefore obviated. The com- 
panyalsoclaims many advantages for the electric omnibus 
over mechanical forms, some of which are obvious, but 
the demonstration alluded to was quite insufficient to prove 
that the difficulties previously met with in the use of accumu- 
lators for road vehicles have been overcome. Nor did it suffice 
to show that a 14 horse-power electric motor was capable of 
replacing a steam or petrol engine of about three times this 
power, after making more than the usual allowance for loss 
in transmission in the latter systems. Although we shall 
welcome the use of electric power for this class of work, we 
fear that the ‘‘ Electrobus ’’ does not possess features essen- 
tially superior to other and earlier types of electric road 
vehicles, the success of which has, to say the least, been 
qualified. 








Tue Madrid Municipality have decided to obtain plans 


for extensive waterworks, including the construction of a reservoir 








and tenders will be received until May 13th. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknavs, 7, Kumpfgasse, Vienna, 
CHINA.—KeEL.y anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveavu AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASuER AND Co., 18, Unter den Linden, Berlin. 

F. A. Brocxuavs, Leipzic ; A. TWEITMEYER, Leipzic. 
INDIA.—A. J. ComBripcE AND Co, Railway Bookstalls, Bombay. 
ITALY.—LoxEscHER AND Co., 307, Corso, Rome ; Bocca FREenss, Turin, 
JAPAN.—KELLY AnD Watsu, Liuirep, Yokohama. 





Z. P. Maruya AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
s. AFRICA.—Ws. Dawson & Sons, Liwirep, 7, Sea-st. (Box 489), Capetown. 


GorpDon AND Gotcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 38, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 
Bast London, G homes , King Williamst Stellenb 
Hanvet Hovss, Lim1rep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon AND Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THoMPSON AND Co., 180, Pitt-street, Sydney ; Melbourne 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Crate, J. W., Napier. 
CGANADA.—MontrEAL News Co., 386 and 888, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 
85, Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KE tty anv Wats, Lruirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 














SUBSCRIPTIONS. 


Tue Enorneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 
CiotH Reapina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THz ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tarn Paper Coptss. Tuick Parrer Corres. 


Half-yearly .. £0 18s. Half-yearly .. £1 > + 
Yearly £1 16s. wa Yearly .. £2 
e difference to cover extra Anal ) 
ADVERTISEMENTS. 


4a” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an +. or more, the charge is 10s. per a 
All single advertisements from the country must be accompanied b: 
a Post-office Order in payment. Alternate advertisements will dl 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishin, Sodeen Wi of the 
Paper are to be addressed to the Publisher, Mr. Sydney White? all other 
letters to be addressed to the Bditor she Mn THe ENGINEER. 


Telegraphic Address, “« ENGINEER NEWSPAPER, LONDON.”’’ 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICE. 


With this week's number is issued, as a Supplement, a Two-page 
* Engraving of Hydro-electric Power Stations in Northern Italy. 
Every copy as issued by the Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 





— 





*,* If any subscriber abroad should receive THE ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving — 
information of the fact to the’ Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
Uf suffered, can be remedied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


48 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and preen in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4 All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof Q good faith. No notice 
whatever can be taken of anonymous communi: 

4a We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


MARINE.—There are numerous books on the subject. On the marine 
engine and all its accessories, as used in our warships, there is no better 
book than Sennett and Oram’s, and for general marine engineering 
Robertson's is a valuable work. 

F, 8. (Stockton).—Reduce the diameter of the loose pulley and champfer 
the edge of the fast pulley on that side. There will then be very little 
tension on the belt when it is running idle, but when on the fast 
pulley, which it will mount quite readily, it will be sufficiently tight. 

W. M.—Begin in the pattern shop, where about six months should be 
spent. A month or two in the foundry, if it can be arranged, will be 
found useful. Next take the machine shop and obtain experience with 
as many machines as possible. It is more important that i should 
thoroughly understand the machines than that you should be highly 
skilled in their use. The rest of the time must be given to fitting and 
erecting. To fitting alone nine months to iS feo may be given, so that 
you may become expert in the use of hand tools and in marking off. 
Definite arrangements are, as a rule, impossible. You must fall in 
with the wishes of your employer. 


INQUIRIES. 
STRESS DIAGRAMS. 
S1r,—Can any of your readers tell me the address of Mr. W. H. Bidder, 
who published a hook entitled ‘‘ Stress Diagrams,” in 1894?  P. R. M. 
April 18th, 





CONTINUOUS CHAIN, 

Srr,—Can any of your readers give me any information regarding a 
machine for making and machining a continuous chain of any size, 
supposed to have been perfected by M. Emile, of Brussels? J.P. 

April 17th. 








MEETINGS NEXT WEEK. 





Tage Institution or Crvi. Enotngerrs.—Tuesday, April 24th, at 
8p.m. Annual general meeting of Corporate Members only. 

Tux Junior INstTITUTION oF ENGINEERS.—Saturday, April 28th, at 
3p.m. Visit the Works of the Croydon Gas Company, Waddon. 

Liverpoot ENGINerrina Socrety.—Wednesday, April 25th, at 8 p.m., 
at the Royal Institution, Colquitt-street. Annual general meeting. 

Tue TRAMWAYS AND Licut RarLways AssocraTion.—Thursday, April | 
26th, at 8 p.m., in the Lecture Room, Society of Arts. Paper, ‘ All-steel 
Cars,” by Mr. G. H. Sheffield, Assoc. M. -Inst. C.E. 

Roya InstiTuTION oF Great Britarn.—Friday, April 27th, at 9 p.m., 
at Albemarle-street, Piccadi illy, W. Discourse, “Ore Di Deposits = — 
Distribution in Depth,” by Professor John W. Gregory, D.Sc., F.R.S. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, yan 26th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Ordinary general meeting. Paper, ‘‘ Long-flame 
Are Lamps,” by Mr. L, Andrews. 

Tae Ena INEERING AND ScIENTIFIC ASSOCIATION OF IRELAND.— Monday’ 
April 23rd, at 7.45 p.m., at the Royal College of Science, Stephen's 
Green, Dublin. Ordinary fee meeting. Paper, ‘ Alternating 
Currents,” by Mr. W. Brew, M.I.E.E. 

THE INSTITUTION OF MECHANICAL a April 27th, at 
8 p.m., in the Institution House, Storey’s Gate, St. James's Park, 8S. W. 
Ordinary general meeting. Paper, ‘ Petroleum Fuel in Locomotives on 
the Tehuantepec National Railroad of Mexico,” by Mr. Louis Greaven, of 
Buenos Aires. 

INSTITUTION OF ExEc TRICAL ENGINEERS: BIRMINGHAM LocaL SECTION. 
—Wednesday, April 25th, at 7.30 p.m., in the Electrical Engineering 
Laboratory of the U: niversity New Buildings. Ordinary general meeting. 
Papers, ‘‘The Testing of ‘Transformers and Transformer Materials,” by 
D. K. Morris, Ph.D., and G. A. Lister. ‘‘ A Simple Method of Measuring 
High Voltages,” by E. A. Watson. 
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The Steinbart Dry Blast System. 


Ir will be remembered that a good deal of discus- 
sion took place in our pages last year concern- 
ing Mr. James Gayley’s method of extracting 
moisture from blast by the use of refrigerating 
plant. A description of the system and a discussion 
of the views advanced by Mr. Gayley will be found 
in THE Enartneer for November 18th, 1904. A 
saving in fuel was claimed of 17 to 20 per cent., 
and it was said that this result had been obtained 
with the Isabella furnace at Pittsburg. From the 
thermodynamic point of view,no such saving in the 
amount of coke required to produce a ton of pig 
iron could be realised; indeed, it has since been 
shown that the maximum possible saving, taken 
over a whole year, works out at about 3°7 per 
cent. With coke at 12s. a ton the money saving 
represents about 5d. per ton of iron made. That 
a saving much greater than this is actually effected 
appears, however, to be indisputable; and various 
explanations have been advanced to account for it. | 
The accepted theory is that the question is not 
not one of total heat so much as of temperature. 


-air is hotter than the cooling water. 





A higher temperature can be got near the tuyere 
zone with dry air than is possible with moist air, | 
and this causes the furnace to work faster and bring | 
down more iron. At a recent meeting of the | 
American Institute of Mining Engineers Mr. J. E. | 
Johnson read an elaborate paper intended to explain | 
the whole matter. Put concisely, there is an 
amount of heat necessary in the melting zone for | 
melting, &c., and this amount of heat has to be | 
furnished at a temperature above that at which | 
melting takes place in the furnace. Mr. Johnson 


called the melting temperature of the stock the 
“critical temperature,” about 2700 deg. The 
amount of heat present above the “critical tem- 
perature” he called the “available heat.’’ The 
available heat, divided by the pounds of iron made, 
gives the “ available heat per pound of iron.” The 
total available heat can be increased by removal of 
the moisture or by higher blast temperature, and 
more iron can be melted with the same amount 
of coke gasified by the blast. It is not neces- 
sary to our present purpose to~ pursue the 
argument ; we may take as proved that much less 
coke is required to make a ton of pig iron with dry 
blast than will suffice when moist air is used. To 
get rid of the water vapour the air must be cooled. 
To this end heat must be transferred from the air to 
water. The transfer will not take place unless the 
Mr. Gayley 
takes the air at the normal atmospheric tempera- 
ture, sey 60 deg., and employs a refrigerating plant 
such as is used for cold storage. The difference of 
temperature, say 35 deg., between cold brine cir- 
culating at 25 deg. Fah. and the air permits the 
transfer of heat from the air to the brine. But the 
same result could be had if the temperature of the 
air was, say, 80 deg. or 90 deg., and that of the 
cooling water 60 deg. The thermometric gradient 
would be the same, only on a higher temperature 
plane. 

On the 15th of last March, Mr. Steinbart, of 
Pittsburg, read before the Technische Verein of 
that city a paper bringing forward a proposal for 
getting the moisture out of blast on this system. 
Mr. Steinbart passes the air from the blowing 
engine, haying a pressure of about 15 lb. per square 
inch, through a species of surface condenser, in 
which ordinary river water circulates. The quantity 
of water which air can carry as vapour depends on 
the temperature. Thus, while a cubic foot at 
70 deg. Fah. is saturated by 8 grains of water 
vapour, one cubic foot at 50 deg. will carry 4 grains. 
To use Mr. Steinbart’s own words, “If 2 cubic feet 
of air at 70 deg. containing 8 grains each, or a total 
of 16 grains, are subjected to a pressure of 15 lb. per 
square inch and compressed into the space of 1 cubic 
foot, and the temperature is maintained at 70 deg., 
8 grains must condense, and can be removed. If 
the space is cooled to 50 deg., 4 more grains must 
condense, and can be removed, so that there are 
only 4 grains left in the original 2 cubic feet of air, 
or 2 grains in each.” An experimental apparatus 
was fitted up in October last year. In this, 
40 cubic feet of blast per minute were passed 
through a 2in. tube 14ft. long. Cooling water out- 
side had a temperature of 60deg. The blast was 

cooled to 84 deg. only, but even under these con- 
ditions the water vapour was reduced from 7°8 to 
5-2 grains. Other experiments were equally encou- 
raging. We have here ostensibly a very simple and 
inexpensive method of getting the water out of 
the blast—simple, at all events, as compared with 
Mr. Gayley’s plant, the cost of which, we under- 
stand, is such that, after all charges in the shape of 
interest, &c., have been met, the net profit secured 
is only about 2d. per ton of iron made. 

The principles involved ought to be well known, 
but it can do no harm to state them here. Ifa vessel 
is nearly filled with dry air and water is put into it, 
the water will evaporate until its vapour occupies 
the vessel as though no air were present. Let us 
disregard the air altogether, and consider what will 
happen if the temperature is reduced. Then some 
of the vapour will be liquefied, because the pres- 
sure—otherwise the volume of water vapour— 
depends on the temperature. In the same way, if 
we compress the mixture without increasing the 
temperature, a portion of the vapour will be 
condensed. Thus, if we reduce the capacity 
of the reservoir one-half, one half the vapour 
must go, because the pressure, as we have 
said, depends on the temperature. The com- 
pression is simply equivalent to reducing the 
volume of vapour, but that would increase its pres- 
sure; and, other things being equal, there is an 
unalterable relation between the pressure and the tem- 
perature; the latter remaining constant, the pressure 
must remain constant. As an example of what 
may occur, let us take 100 cubic feet of saturated 
air at atmospheric pressure, and with a temperature 
of 80 deg. Fah. The vapour préssure will be 
‘503 1b. on the square inch; that of the air 14-197 Ib. 
The weight of water present will be -156 Ib., of 
air 7°:106 lb. Now let us compare this with a 
similar quantity of air at 50 deg. Then tho total 
pressure of the water vapour will be -178 lb., and 
of the air 14-522 lb.; and the weight of vapour will 
be -059 Ib., and of the air 7-693 lb. The difference 
between -178 Ib. and -059 Ib., or 119 lb., may be 
deposited as water. 

Both systems, Gayley’s and Steinbart’s, are 
feasible. It remains to be seen whether the first 
mentioned is so much better than the latter that 


. 





its additional cost is justified. If it be really true 
—a matter on which we are not in a position to 
express an opinion—that Mr. Gayley can only make 
a net saving of 2d.a ton in the cost of pig iron, 
then it seems to be clear that Mr. Steinbart has an 
excellent opportunity for superseding the system of 
his predecessor. Recently little or nothing has 
been heard of. the Gayley process. Indeed, Mr. 
Steinbart seems to be the first to recall the subject 
to notice. 

Finally, we repeat that in order that cooling may 
take place, there must be a heat gradient. Mr. 
Steinbart, as we have seen, gets this by treating 
the blast after instead of before it has gone through 
the engines. A surface condenser suffices, and the 
cost of a surface condenser is very small as com- 
pared with that of a complete refrigerating plant. 


American Railroads. 


WE have always had in this country a number 
of railway reformers. For reasons which have not 
been stated these gentlemen have taken United 
States railway practice as the standard of excellence 
to which the managers of our own steel roads 
ought to attain. Nothing is said about French or 
German or Italian or Russian railway practice. It 
is, we suppose, taken for granted that however 
good it may be, it is still far inferior to that of the 
United States. Now, the mileage at the other side 
of the Atlantic is enormous, and not much is really 
known here outside a small circle about the con- 
ditions of traffic. But the reformers have got hold 
of what they regard as salient facts, and quietly 
taking it for. granted that the British railway 
director, engineer, or traffic manager is a preju- 
duced, ignorant man, preach reform, and exalt 
United States railway management in a way that 
would be quite wearisome, were it not that now and 
again it becomes amusing. Recently knowledge 
has spread, and the truth begins to make itself felt. 
The more carefully the facts are examined, the 
more clear does it become that however desirable 
reform may be, it is not from the United States 
that it will be obtained. 

Recently the Statist published a supplement on 
“ American Railways.” Of this it is not easy to 
speak too highly. Its production has obviously 
demanded a great deal of labour. There are 
thousands of figures, dozens of tabular state- 
ments. Of course they all deal directly or indi- 
rectly with the finances of the railroads. Technical 
questions only come in incidentally. The promi- 
nent story told is simply that American railways 
have been worked in much the same way as our own 
lines, in so far as mere haulage is concerned; and 
the loads about the magnitude of which so much 
has been heard, have had none but a purely excep- 
tional existence. Far be it from us to publish 
quantities of figures to prove this, we shall content 
ourselves with a few facts concerning the traffic of 
typical railways. 

The object of a railway company, its business in 
life, is to carry the largest possible quantity of 
goods or passengers, at the highest possible rates, 
and at the least possible cost. The object of the 
passenger or the trader is to get conveyance at the 
highest speed, with the utmost safety and comfort, 
and at the least possible price. Manifestly the aims 
are antagonistic, and in the end a compromise must 
be effected. This compromise is an exceedingly 
difficult matter to arrange. The conditions are 
complex to the last degree, and in all cases are 
profoundly modified by the character of the 
commodities to be moved. Thus, a huge grain 
train, moving across the American continent, 
and occupying three weeks in the operation, has 
nothing cognate to a fish train run from Grimsby to 
London at 50 miles an hour. The compromise 
between the American grain dealer and the railway 
company is worked out on quite a different basis 
from that which serves for the dealing of the 
English railway company and the fish factor. To 
the first, time matters nothing; to the latter, 
speed is all important, and must of necessity be 
paid for. Many other conditions and environ- 
ments come into play. In the matter of terminals 
alone the conditions of American and British traffic 
are radically diverse, and vitiate all attempts to 
establish a comparison. But out of the chaos it is 
possible to extract information which is at once 
interesting and valuable. The figures given by our 
contemporary extend over a period of several years. 
It is the fashion to say that we have been goaded 
into improving our traffic conditions. It is 
interesting to note that our progress has 
really kept step with that of the- United 
States, and is due to precisely the same 
cause, to -wit, the augmenting prosperity of 
the two nations. Train loads have become 
heavier simply because there are more goods to be 
carried. For example, a milk train has to be run. 
Milk is collected at a dozen stations. If the 
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‘average number of cans per station rises from fifty 


to seventy-five, then the paying train load will 
increase in precisely the same proportion auto- 
matically. One of the railways we have selected is 
the Illinois Central. In 1899 the average paying 
train load was, in round numbers, 187 tons, or about 
the same as on many British roads. In 1905 the 
paying train load had risen to 289 tons. The 
average capacity of the cars had risen in the same 
time from 26 tons to 34 tons. 
load was raised from 12°69 tons to 16°98 tons 


—but that after all these are only half loads—but | 


this was only rendered possible by the augmented 
business of the company. We are told, indeed, 
that “the company enjoys the shortest and 
easiest route between Chicago and St. Louis and 


New Orleans, and secures a vast grain traffic for | 


shipment. This it handles in a most economical 
manner in heavily loaded trains, and as the grain 
crops of the United States increase in volume year 
by year the traffic of the Illinois Central grows in 
proportion.”” Now the grain train is the heaviest and 
slowest train in the world. If this traffic be deducted, 
it will be seen that the average freight train load must 
be brought down to a comparatively small figure. 
Take the figures concerning this road where we 
may, the result is the same. There is, however, 
more “stuff” to handle, and the train loads have 
augmented accordingly. 

Next let us turn to the Pennsylvania—the most 
important line in the United States—with over 
11,000 miles open. About the car capacity of this 
system we are not supplied with any information ; 
but we have a great deal about ton mileage. We 
find that this has augmented from—in round 
numbers—8,000,000 in 1895 to 16,800,000 in 1905. 
Under these conditions nothing is more probable, 
even indispensable, than an increase in train loads. 
It is an interesting fact, however, that this enor- 
mous increase in traffic has not been attended by 
a reduction in working expenses, but by a frac- 
tional increase. They amounted in 1895 to 69°35 
per cent. of the gross earnings, and in 1905 to 
69°73 per cent. This is the more noteworthy 
because the freight rates increased in the decade 
named. It would be quite possible to argue that 
the augmentation of train loads was attended by an 
increase instead of a diminution in working 
expenses. Of course, there is no necessary con- 
nection between the two, because working expenses 
are determined by many factors besides the train 
loads, as, for example, wages. As another illustra- 
tion of this we may again cite the experience of the 
Pennsylvania Company. A given train loaded with 
‘high-class ” goods ought to earn much more than 
one carrying “ low-class” goods, while the cost of 
transport would be nearly the same. 


are told, has been mainly due to the circumstance 
that in the period named the growth of low-class 


traffic has been only 47. per cent., while there has | 


been an expansion of 77 per cent. in high-class 
traffic. We have nothing in all this to lead us to 
believe that the augmented profits of the company 
are due to increased train loads. 

Turn what page we may in this invaluable state- 
ment of facts, and we come back to flat contradic- 
tions of those who have argued that we were 
working our railways badly because train loads 
were not so great as those in the United States. 
We take at haphazard a table concerning the progress 
of train loads on the Louisville and Nashville Rail- 
road. We are told that “in recent years the officers 
of the company have been successful in adding to 
the train and wagon loads. In 1899 the average 
train load was 202 tons, and for the past year the 
average has been 229 tons; while the average car 
load has increased from 14-68 tons to 17:21 tons. 
Compared with 1904, the train and car loads of the 
past year show a small decline ; but this has arisen 
from the relatively great growth in _ high-class 
traffic.”” The increase is due simply to the larger 
volume of traffic handled. It is interesting to note 
that the increase in high-class traffic has brought 
about a decrease in the loads. The story told is the 
same all through. The United States railroads 
carry much the same. loads per engine as we do, 
only in fewer cars; and whereas our goods wagons 
are constantly fully loaded—returned empties being 
left out of count—in the United States the huge 
20 and 30-ton wagon is seldom loaded to its full 
capacity. Our contemporary has done excellent 


service in demolishing—possibly unintentionally— | 


a line of argument which has been most unfair to 
those who control British railways. 

On one most important point the Statist is un- 
fortunately silent. No information whatever is 
given-as to the speeds of the goods, or, indeed, the 
passenger trains; lacking this we lack one essential 
element in drawing a useful comparison. If the 
increase in paying load prolongs the period of 





transit, it may be very good for a not overcrowded 


’ 


j 


The average car | 


There has | 
been a recovery in the rates since 1899, and this, we | 
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‘railway. But it seems to us that the compromise, 
under the circumstances, is to the hurt of the 
trader. 


E*tectric Furnaces for the Production of Iron 
and Steel. : 


THREE papers dealing with electro-thermic methods 
of iron and steel production, contributed by Messrs. 
Gin, Keller, and Stassano to the Faraday Society, 
were read before that body on Tuesday, April 10th. 
| It is disappointing to find that these papers assist 
us little in forming any trustworthy opinion as to 
the prospects of the electric furnaces for the 
| production of iron and steel, associated with the 

names of the above three inventors and pioneers in 
this branch of electro-metallurgy. Nevertheless, the 
Faraday Society is performing a useful work in 
| seeking to obtain information of an official character 
concerning the industrial development of these new 
processes. Papers similar to those read on Tuesday 
of last week have a practical value which is not 
always noticeable or discoverable in the contributions 
to this Society. 

M. Gin, the French author of the first of the 
papers referred to, described several forms of resist- 
ance and induction furnace which he has designed 
for refining iron and steel. Only one of these, the 
canal type—in which the metal in the fluid state is 
caused to traverse narrow channels in the bed of 
the furnace, and is heated during its passage by an 
electric current—has received trial upon an indus- 
trial scale. A furnace of this kind has been erected 
at the works of M. Bruninghaus, at Plettenberg, in 
Westphalia. No details were given by the author 
in his paper as to the size or output of this 
furnace, nor were any figures forthcoming as to the 
costof operation. One cannot, therefore, judge of the 
practical value of the Gin resistance furnace until 
further information is available. Reading, however, 
between the lines of M. Gin’s paper, we are probably 
not far wrong in assuming that, so far, the experi- 
mental trials at Plettenberg have not been so 
stecessful as was hoped, and that modifications of 
the original design are now in progress. M. Keller, 
the author of the second paper, gave some 
details of the electric steel plant which has been 
erected at the steel works of M. G. Holtzer and Co., 
at Unieux, in France. A _ steam-driven electric 
generating plant of 1500 horse-power supplies 
current for the Keller electric furnace. The furnace 
itself weighs about 50 tons, rests on a steel cradle, 
and can be tilted for,discharging purposes. The 
| steel to be refined by the electric method is run 
| into it in the molten state from a Siemens- Martin 
|furnace, and is subjected to a current of 20,000 
}ampéres for the further oxidising and purifying 
operations. It is intended to refine three or four 
charges of eight tons each per day of 24 hours 
‘in this furnace. M. Keller believes that this 
trial of electric refining at an important steel 
works will decide once for all the industrial position 
| of the electric furnace in metallurgy. No details 

of cost or of the composition of the steel produced 
| at Unieux are given by the author, but these are 
| promised at a later date. 
| Here again, then, judgment as to the value of the 
| Keller electric refining furnace for steel production 
| must be suspended, for, so far as we are aware, this 
| is the first outside works where the Keller refining 
| furnace has been tried, and the results obtained will 
| have a value which cannot be claimed for the tests 
| carried out at the works of the inventor at Livet. 
| M. Keller, in his paper, also gave details of some 
| recent trials made at Livet with an electric furnace 
| of the type designed for reducing iron ore, absorbing 
| 1000 horse-power, the objects of these trials being 
to compare the metal obtained with that obtained 
' from the same ore in a blast furnace. It is claimed 

that electro-thermic reduction enables the operator 
| to vary the percentage of silicon and carbon at will, 
| and thus to control the product much more closely 
than in the blast furnace. An independent report 
by M. Chavannes bears out this contention, and M. 
Keller is now erecting at Livet an electric ore 
| reduction furnace of 2000 horse-power for producing 
grey iron for castings at the rate of 20 tons per 
twenty-four hours. Chemical and physical tests of the 
iron produced in the trials of the 1000 horse-power 
reduction furnace were given in the original paper, 
but no figures for the cost of operations were in- 
cluded. We do not believe, however, it will be: 
found economical to employ the electric furnace, 
except in very special cases, for work which the 
| blast furnace can perform; and the control of the 
| silicon and carbon contents of the finished iron can 
| certainly be obtained at less expense than by use of 
_electrie heating in the preliminary reduction pro- 
| cess. However, when M. Keller’s promised figures 
| are forthcoming, we shall be in a better position to 
| judge of the value of this method of manufacturir g 
grey cast iron. An Italian electro-metallurgist, 
| Captain E, Stassano, provided the third paper. 
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This was a very brief description of the 200 horse- 
power electric furnace which has been erected at 
‘Turin by the Italian company owning the Stassano 
patents. The furnace absorbs 140 kilowatts, and 
is used to refine scrap and pig iron. The con- 
sumption of electric energy varies between 1-1 and 
1:3 kilowatt hours per. kilo. of steel produced ; 
and the yield of the furnace is about 2:4 tons per 
day of 24 hours. Chemical and physical tests of 
the product are given. Further experiments are 
about to be made with the Stassano furnace for 
the reduction of iron ores and production of steel 
in one operation. The weak feature of this furnace 
would appear to be the refractory linings ; the cost 
of renewal is said by the inventor to amount to 10f. 
per ton of metal produced. The two items of 
electric power and refractory linings will thus 
amount to 33s. per ton of steel produced, when 
power is obtainable at the low charge of 4d. per 
kilowatt hour, or £6.13s. per electrical horse-power 
year. We cannot believe that the Stassano electric 
jurnace will be able to compete with the present 
methods of steel production unless these costs are 
reduced to a very considerable extent. 

These three papers, therefore, do not add very 
much to our knowledge concerning the prospects of 
the electric furnace in iron and steel production. 
‘The reports that come from Canada, where M. 
Heroult is carrying out experimental trials of his 
electric furnace and method for iron ore reduction, 
must also be accepted with some reserve. That 
iron and steel of all grades and qualities can be 
produced in the electric furnace by either are or 
resistance heating is, of course, well established. 
The point that is yet unsettled is, when, and under 
what circumstances, will it pay to substitute the elec- 
tric furnace for the present methods of production ? 
For special steels and for ferro-alloy that can be 
produced satisfactorily in no other way, the electric 
furnace has, of course, a clear field of operation. 
But when electro-metallurgists encroach upon a 
domain that is already occupied by the blast- 
furnace, and by the Siemens-Martin steel furnace, 
they - must bring forward figures to prove the 
superior economy of electric heating and refining 
before they can hope to make any progress. It is 
precisely in this respect that the papers 
and contributions read by electro-metallurgists are 
weak and unconvincing. The three papers read 
before the Faraday Society on Tuesday of last 
week form no exception to this rule. That body 
must, therefore, continue its present praiseworthy 
endeavour to obtain some trustworthy data as to 
the costs of operating these new iron and steel 
furnaces under industrial conditions of work. 
When these are forthcoming metallurgists in this 
country will be the better able to form an opinion 
as to the practical value of the new processes in the 
iron and steel industry. 


Aczident on H.M.S. Frince of Wales. 


On the evening of the 16th inst., during the full 
power trials of H.M.S. Prince of Wales in the 





Mediterranean, a bolt at the big end of the high- 
pressure connecting-rod of the port engine broke, 
with the result that the top cylinder cover was 
fractured, and several stokers were scalded by the 
escaping high-pressure steam—three fatally. The | 
accident, as far as can be seen at the present | 
moment, and with the meagre information before | 
us, appears to be one of a kind that is not | 
infrequently on the point of occurring. Probably 
the pin heated, the white metal ran, and the | 
brasses hammered for a few revolutions till the | 
bolt gave way. No doubt the progress of the 
damage was very soon discovered, but either 
not in time to prevent disaster, or an attempt 
was made to carry on with the damaged brass | 
and complete the trial. The connecting-rod | 
bolts are, as is well known, reduced to the| 
diameter of the bottom of the screw thread at two) 
places, and they are supposed to stretch at these | 
parts before any serious effects are produced. | 
As a matter of fact, stretching rarely or never takes | 
place, and the bolts generally fail at the bottom of | 
the thread. Whether in this case the bolts did | 
extend or not remains to be seen. It is probable | 
that they lengthened to but a slight extent, and 
that one or both of them gave way almost imme- 
diately. . These facts will no doubt come out at 
the official inquiry which is to be held at the earliest 
date possible. Two points that the accident sug- 
gests as deserving of consideration are, first, the 
further local reduction of the diameter of the bolts, 
so that they may.actually stretch, if that is the 
only possible and practicable indication of approach | 
to a dangerous state of affairs; and, secondly, the 





possibility of securing a white metal that would run | . 


less easily. 
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| (6in.), and this thickness is gradually reduced to the lower 


EARTHQUAKE AT SAN FRANCISCO. 


Wuat is, as far as can be told from the news to hand 
at the time of writing, one of the most calamitous earth- 
quakes of modern times took place on Wednesday last 
along the Western Coast of the United States of America. 
At the present time full accounts of the disaster have not 
reached this country, but sufficient is known to show that 
in San Francisco alone not only have numbers of lives— 
variously estimated at from 1000 to 3000—been lost, but 
that a large portion of the town itself is destroyed, partly 
by the effect of the earthquake shock, and partly by the 
agency of fires which broke out subsequently in several 
places. There seems only too good ground for fearing 
that other towns on the shore of the Pacific have suffered 
in a similar manner. The whole coast line is more or 
less subject to seismic disturbances, but it is nearly forty 
years since San Francisco itself was visited by a serious 
earthquake. Apparently there were three shocks, the | 
first taking place at about a quarter past five in the | 
morning. The third shock is reported to have occurred | 
about eleven o’clock, but no particulars of it have come 
through. Apparently the telegraph was interrupted 
about this period, and before that time the gas and 
water mains had been broken, and the electric light 
was not available. The breaking of the water mains 
must have added terribly to the trouble, for the fire 
brigades were unable to cope adequately with the 
flames. It would seem that there were at least seven 
separate fires raging over a large area quite soon 
after the first shock occurred. In order to stop the 
spreading of the flames, large quantities of dynamite 
were used to demolish buildings in the paths of the fires, 
which were increased in intensity by a wind from the 
sea. -To add to the discomfiture of the unfortunate in- | 
habitants there was an incursion of the sea. The actual 
damage due to this cause is not certain, but it might very 
well be considerable, as much of the town is but a few 
feet above bigh-water level. Telegrams from various 
parts of the world show that the earthquake was recorded 
by seismographic instruments. Washington, Victoria, 
B.C., and Ottawa, all report records indicating a very 
serious disturbance. A Vienna message forwards a report 
from the Government Observatory at Laibach, which | 
states that from 2.25 to 2.59 in the afternoon the Seismo- | 
graph recorded a distant earthquake of great force and | 
destructiveness, which was of much greater violence than | 
the recent Formosa earthquake. We are informed by 
Professor Milne that his instruments in the Isle of Wight 
recorded large seismograms, commencing at 1.25 p.m. 




















FRENCH ARMOURED CRUISER ERNEST 
RENAN. 


On the 9th inst., the French armoured cruiser Ernest 
Renan, the largest and most powerful yet laid down in 
France, was launched at St. Nazaire. 

The general dimensions and features of this armoured 
cruiser are as follows :— 

Length at load water-line ... ... 

Breadth, extreme, at load water-line 

Displacement on trials... ... 

Gross draught, fully loaded ... 


515ft. lin. 
7OFt. lin. 


157 m. 
21-36 m. 
13,644 tons. —— 

8-18 m. 26ft. 10:n. 





Total bunkers capacity, coal ... 2,300 tons. — 
Coal carried on trials aaa 1,354 tons. 
Trials at sea for three hours ... 23 knots. 


The hull is of steel throughout, fitted with docking and 
bilge keels. It is protected at the water-line by a com- 
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amidships, but sloped at the sides throughout and at each 
end. It will be built of 388mm. (1}in.) plating throughout, 
with nickel steel of 46 mm,°(1°84in.) on the flat, and of 
63 mm. (2}in.) on the slopes. The upper protective deck 
is flat, and will be built of 388 mm. (1}in.) double plating. 
The axis of the lower protective deck is about at the level 
of the load water line; at the side it is at1:40m. (4°5ft.) 
below it, at the level of the lower edge of the belt side 
armour. The side protection is completed by a coffer- 
dam extending from the upper protective deck level to 
the lower protective deck level, and worked from end to 
end of the vessel. Behind this cofferdam there is a 
water-tight bulkhead worked from stem to stern; the 
space between the cofferdam and the water-tight bulk- 
head is used in its upper part as a passage for repair- 
ing breaches in the cofferdam, and in its lower part as a 
waterway for the water coming through the breaches. 














STERN VIEW, ERNEST RENAN 


Teak backing is fitted behind all the side armour. The 
space between the belt side armour, the water-tight 
bulkhead and cofferdam, and the two protective decks, is 
called “la tranche cellulaire de protection” ; its numerous 
compartments are either empty, or packed with cellulose 
or other approved water-excluding material, or filled with 
coal, fresh water, kc. Theammunition passages, funnels, 
air pipes, &c., going through the “ tranche cellulaire ” are 
protected by an annular cofferdam extending from the lower 
to the upper protective decks. ‘ Above the upper protective 
deck is the “ gaillard deck,” or gun deck, extending from 
stem to stern ; above this deck is the spar deck, extending 
from the stem to the astern turret. On the spar deck is 
a large bridge. 

The conning tower is on the bridge deck, between the 
fore turret and the fore mast. The conning tower and 

















“Tac Exomrcer” 


DISPOSITION 


plete belt armour of 3°70 m. (12ft. 8in.) in width, having 
a maximum thickness of 150 mm. (6in.) for about 90 m. 
(296ft.) amidships, the thickness is gradually decreased 
100 mm. (4in.), and 80 mm. °(3°2in.) at the stem and stern. 
The two strakes of the belt side armour extend from 1°40m. 
(4°5ft.) below the water-line to 2°30 m. (7ft. Tin.) above 
the same, from the lower to the upper protective decks. 
The heavy belt side armour strake has a maximum 
thickness amidships and at the water-line of 150 mm. 


edge, where it is only 129 mm. (5° 2in.), and from amidships 
to the ends where the thickness is 100 and 80 mm. (4in. 
and 8°2in.) ; the second strake is 130 mm. (5°2in.) thick 
amidships, and only 80 mm. (3°2in.) at the stem and stern. | 
Astern the belt side armour extends only to a few feet 
aft of the rudder, and there an athwartship armoured 
bulkhead extends to.both sides and from the lower 
to the upper protective decks. An armour strake extends 
from the stem to the fore casemates, and reaches from 
the top of the water-line belt to the lower edge of the 
un deck, and is 56 mm. (2°2in.) in thickness. 

There are two armoured athwartship bulkheads extend- 
ing from the shell plating at the ends of the casemates to 
the 194 min, (7*Tin.) barbettes, and 150 mm. (6in.) thick 
throughout. There are two protective decks. extending 
from the stem to the stern, the lower deck being flat 
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shield will have a thickness of 200 mm. (8in.). An 
armoured tube 890 mm. (35°6in.) in diameter will extend 
from the base of the conning tower to the protective deck 
and will be 125 mm. (5in.) thick throughout. 

There will be forty-two boilers of the Niclausse type, 
placed in water-tight compartments. They will have a grate 
area of 2679 sq. ft., and a heating surface of 94,580 sq. ft. 
They will furnish steam for the main engines and auxiliary 


»machinery and all other steam throughout the ship with 


an average air pressure in the ashpits of not more than 
29 mm. (1°16in.) of water. There will be six funnels, each 
21 m. (69ft.) above the grate level, and 6 m. (20ft.) in 
diameter. 

The engines will be three in number, four-cylinder, 
triple-expansion type, of a combined indicated horse- 
power of 36,000, each driving a propeller. 

The steam pressure will be 18 kilos. per sq. cm., say, 
265 Ib. per square inch. The diameters of the cylinders 
will be respectively 1060 mm. (42°4in.), 1600 mm, (64in.), 
1750 mm. (70in.), 1750 mm, (70in.). The stroke will be 
1000 mm. (3ft. 3gin.). Each engine will be placed in a 
separate water-tight compartment. 

There will be the following auxiliary machinery :— 
Steering engine, windlass engine, ash hoist engines, forced 
draught blowers, evaporating plant, having a total 
capacity of 133,000 litres, say, 30,000 gallons, of fresh water 


* 
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a day; and a distilling apparatus, capable of condensing | 


80,000 litres (17,777 gallons) per day. The vessel is to be 
heated by steam throughout. 

The coal bunkers are to have a maximum capacity of 
about 2300 tons. With the ordinary load of 1354 tons 
the steaming radius will be at 10 knots 7500 miles, and 
with 2300 tons 12,000 miles. At full speed the steam- 
ing radius is to be 1026 and 1630 miles respectively with 
ordinary and maximuin.bunkerage. A certain quantity 
of liquid fuel will be shipped in special tanks and in the 
double bottom. 

All the compartments below the upper protective deck, 
except the coal bunkers, will be provided with forced 
draught ventilation, there being a number of blowers 
arranged for this purpose. Special attention will be 
given to spaces subject. to habityally high temperature, 
such as the engine-rooms, boiler-rooms, and dynamo 
rooms. All the blowers, except the forced draught 
blowers, are to be electrically operated. 

The electric plant will consist of four dynamos. The 
armament will consist of four 194 mm., say 7°Tin., 
twelve 164°7 mm., say 6°5in., breech-loading rapid-fire 
guns; twenty-four 47 min., 3«pounder, rapid-fire guns, and 





VIEW OF STERN-ERNEST RENAN 


three 37 mm., 1-pounder, rapid-fire guns. The battery 
will be mounted as follows:—The 194 mm. guns in pairs 
in two electrically-controlled, balanced, elliptical turrets 


on the centre line, one forward on the spar deck, the | 


other aft on the gun deck. The .164 mm. guns, of 
which eight are in  electrically-controlled, balanced, 
elliptical turrets on the spar deck side, four on the 
port and four on the starboard side, two at each 
end of the superstructure. The 194 mm. barbettes 
extend from the protective deck to the spar deck for the 
fore barbette, and to the gun deck for the aft barbette, 


and consist of 160 mm. (6°4in.) armour in front, and | 
| lower deck forward. 


120 mm. (4in.) in the rear; the barbettes will not have 
any special framing, the connection of the armour with | 
the decks being sufficient. 
plate 160 mm. (6:4in.) thick, rear plate 120 mm. (44in.) 
thick, and top plate 39 mm. (1*6in.) thick, with the upper 
tube 80 mm. (8:2in.) thick, and lower tube of 30 mm. 
(1*2in.) in thickness. 

The 164 mm. (6°5in.) barbettes will be 140 mm. (54in.) 
thick in front, and 100 mm. (4in.) in the rear, with the | 
upper tube, (70 mm. (2}in.) thick, and the lower tube 
20 mm. (‘8in.) thick; the turrets will have front plate 
140 mm. (5}in.) thick, and rear plate of 100 mm. (4in.) 
and top plate 39 mm. (1°6in.) thick. 

The armour casemates extend from the top of the 
water-line belt to the lower edge of the gun deck for 
the forward casemates, and is 140mm. (5}in.) in thick- 
ness; the athwartship bulkheads at the ends of these 
casemates extend from the shell plating to the 194mm. | 
(7*7in.) barbettes, and. are 164 mm. (6°6in.) thick | 
throughout. The casemate armour around the 164mm. 
(6"5in.) guns on the’ gun deck is of nickel steel, the front | 


The turrets will have a front | 


| upper-bridge deck. 


top plates are 30 mm. (1*2in.) thick. 


and right astern respectively. 
There will be six 8-pounder guns on the gun-deck 


side. 


18in. diameter. 





between the main engine and fire-rooms compartments, | 
and are so arranged that about one-half of the ammuni- 
tion will be carried at each end of the ship. The ammu- 
nition will be conveyed directly by hoist from the ammu- 
nition rooms, or ammunition passages, to the deck where 


The hoists 


they are required, or as near that as possible. 
will be driven by electric motors; for transporting the 
ammunition trolleys on rails will be provided in. the 
handling rooms, passages, and shell rooms. 

There is a lower bridge forward and aft, and a flying 
| bridge forward. On the flying bridge forward and on the 
| lower bridge aft there are chart houses. There are steel 

masts forward and aft, the fore mast having an upper and 
| a lower top; there is one signal yard at each mast, also a 


| searchlight platform forward and aft, and a crow’s nest on | 


| the foremast only. Two searchlights will be fitted for- 
| ward on the gun-deck, and two others on the main deck 
| aft. The crew will be composed of 31 officers and 643 
men. 

| The keel of the cruiser was laid down on the 21st of 
| October, 1903; the vessel, as has already been stated, 
| was launched the 9th of April last. The vessel will, it is 
said, be delivered to the navy on the 5th of August, 1908. 








| PASSENGER SERVICE FROM THE CLYDE TO 
| IRELAND. 


| THERE was launched from the yard of John Brownand Co., 
| Limited, Clydebank, on the 10th inst. the steamer Woodcock, 
| the first of two vessels which this firm is building for G. and 
| J. Burns’ night mail service between Ardrossan and Belfast. 
| There are at present five Burns’ vessels under construction, 
| the two at Clydebank, the turbine steamer Viper, which was 
| launched recently at Fairfield-—all three to be on the Irish 
service this season—and two at Greenock for the Glasgow 
| and Manchester trade. The Woodcock—like her sister ship, 
to be named the Partridge—is 270ft..in length between per- 
pendiculars, 36ft. in moulded breadth, and 17ft. 6in. moulded 
depth. She is built of mild steel, will be classed 100 Al at 
Lloyd’s, and will fulfil the requirements of the Board of 
Trade passenger certificate. She will have accommodation 
of the best type for 142 first-class passengers in two and four- 


berth cabins, arranged aft on the lower, main, and bridge | 


decks, and for a large number of third-class passengers on the 
The first-class dining saloon’ on the 
poop deck will seat forty-eight persons. The vessel has large 
holds for carrying cargo, while the ’tween decks will be fitted 


| up for the conveyance of horses and cattle. The steamer 


| will have triple-expansion reciprocating engines by the 


builders, supplied with steam from two large double-ended 
boilers. 
The Caledon Shipbuilding and Enginecring Company, 


| Limited, Dundee, launched on the 10th inst. a new steamer 


for the Duke Line’s direct service between Glasgow and 
Dublin. Thenew vessel, which was named Duke of Montrose 
by Mrs. James D. O’Connor, wife of Mr. O’Connor, 
director of the Duke Line, isa sister ship to the Duke of 
Rothesay, also built by the Caledon Company. Built 
throughout of Siemens-Martin steel, the new vessel has been 
classed in the British Corporation Registry under their 
special survey. Her overall length is 290ft.; beam, 36}ft.; 
and depth to weather deck, 24ft. Above the weather deck 


| there is an upper bridge deck extending for about 150ft. 


amidships. The first-class accommodation is on the weather 
deck, amidships, and also in two large deck-houses on the 
The dining saloon extends from side to 
side of the vessel, and is capable of seating 110 passengers. 


The casemate guns are arranged fo fire right ahead 
Two 7°7in. guns and six | 
tein . pier prt archon ora ype tomy tae dl cylinders 23in., 33in., 47in., and 68in. diameter, 

‘Re a é "bd }. F, 


Magazine bulkheads adjacent to heated compartments, 
such as fire-rooms, engine-rooms, dynamo rooms, &c., are | turbine engines without their disadvantages. Little or no 
provided with air spaces. The shell rooms for the 7°7in. | Vibration is felt with properly-balanced quadruple engines, 
guns are at the foot of the barbettes; the magazines and | whil 
shell rooms for the 6°5in. guns and small guns are | 





inner plates are 60 mm. (2°4in.) thick, the floor and | passengers, while improved steerage accommodation, at the 


| after end of the vessel, is a feature of the new vessel. The 
lower hold and ’tween decks are fitted with stalls for the 
carriage of horses and cattle. The propelling engines are 
by the builders, and of the quadruple-expansion type, 


and a stroke of 45in., with which it is anticipated a 


2 >| sea speed of about 16 knots will be easily maintained. 
ten of the same size on the spar-deck, and cight on the | ; P y 
bridges. There will be two submerged torpedo tubes of | ferred by the owners to turbine machinery, as it is considered 


uadruple-expansion engines, it is reported, have been pre- 


| engines of the four-cylinder quadruple-expansion type com- 
| bine the advantages of both the triple-expansion and the 


e with them as with triple-expansion engines the ship 
can be kept well under control during fogs or when 
| Manceuvring in the narrow waters of the Clyde. The Duke 
of Montrose is expected to be on the service between Glasgow 
and Dublin in June. 








| 
| LETTERS TO THE EDITOR. 


| (We do not hold ourselves responsible for the opinions of our 
| correspondents.) 
| 


| THE EFFICIENCY OF SURFACE CONDENSERS, 

| S1r,—Will you allow me space in your next issue to correct some 
misapprehensions in your leading article dealing with my paper on 
the ‘‘ Efficiency of Surface Condensers?” I will take the points 
as far as possible in the order in which they occur in your 

| comments. 

(1) You say, ‘‘The experiments were made on a sinall scale, and 

| it is not at all certain that large condensers would prove equally 
efficient.” Do you not here overlook the fact, that while the 
results are absolute for the conditions in which they were made, 
they are also comparative? A special feature of these experiments 
was that two distinct types of condensers were tested in exactly 

| similar circumstances—the ordinary type and a novel i a 
certain difference was established in their performances. Whatever 


effect—though it is not at all clear there need be any—a change * 


in size may have on one type, it will surely.have exactly the same 
effect on the other type, so that the same difference in results will 
remain, whatever may be the alteration in size. I there is any 
mechanical apparatus in this world to which the Jaw of comparison 
can be applied it is surely to condensers, and there is no feature in 
the new condenser as compared with the ordinary condenser the 
operation of which should impair efficiency as size is increased. 
{t must also be remembered that the experimental condensers were 
not mere toys. They dealt with 200 horse-power, and could have 
dealt with more had the steam been available. It was no part of 

| the paper to bring in the commercial element ; but as you refer to 

| the point in your article, perhaps I may mention that several 

| condensers of large size on the contraflo principle are now at 
work, and that their performance quite confirms the experimental 
results. Moreover, there are others either under construction or 
in contemplation, in sizes ranging from 10,000 square feet 
upwards, in one condenser. So that your desire for a commercial 
test of the principle on a large scale is even now in process of 
realisation. 

(2) You say, ‘‘ According to Professor Weighton the abstraction 
| of the water in this way—i.r., by compartment drainage—more 
| than doubles the efficiency of the cooling surface.” This is not 
| quite what I said. What I did say was that ‘the higher hotwell 
| temperature, and the smaller amount of condensing water and 
surface are both due, the former entirely, and the latter partially, 
to the same cause, viz., the compartment drainage of the con- 
denser.” In other words, the ‘‘smaller amount of condensing 
water and surface” required in the new condenser are only par- 
tially due to compartment drainage, other important features in 
| the conderser which contribute to the result being referred to 

in the paper. It is essential, in dealing with this point, care- 
fully to distinguish between thermal and surface efficiency. The 
former is due entirely to compartment drainage, the latter only 
partially. 

(3) You say, ‘‘ According to Professor Weighton’s experiments, 
if we want to attain maximum condenser efficiency we must keep 
the tube surfaces dry,” and you proceed to point out that this is 
inconsistent with physical law governing heat transference in 
steam engine cylinders, and with certain opinions expressed in a 
paper by Mr. J. A. Smith, of Melbourne, which paper I have not 
seen, but I accept your quotation. Now, I believe-t.am correct in 
saying that in my paper the adjective ‘‘ dry,” as applied to a con- 
densing surface, is never used. It is entirely a supposition of your 

| own that in the new condenser any part of the surfaces will be 
| ‘*dry.” When any condenser is at work, let it be drained or 
undrained, I surmise none of the surfaces can possibly be ‘‘ dry.” 
| If they were dry they could not continue to condense ; condensa- 
| tion entails the deposition of moisture. The surface must then at 
| least be moist or damp, as you yourself recognise further on ; but 
there is surely an immense difference between a merely damp 
surface and a drowned surface. The whole of the lower tube 
sections in the ordinary condenser are in practically a drowned 


plate is 140mm. (5°6in.) in thickness; the splinter and | Altogether there is accommodation for over 200 first-class | condition. They cannot fail to be continuously- covered with a 
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layer or film of water more or less hot, which layer or film is none 
the less non-conducting that it is in motion from above downwards. 
It must prevent the access of the vapour to the metallic surfaces, 
and the thicker. the layer of water the more effectually will it do 
this. I am no believer in Mr. Smith’s theory, as given by you, 
that the ‘*drip from horizontal tubes” is conducive to efficiency in 
a surface condenser. The water resulting from-condensation at 
the tube surface is not ‘cooler than the vapour,” whether air be 
present or not. This is true, at any rate, for the top sections of 
any condenser, where the major part of the total condensation takes 
place. - My experiments prove that this water is practically of the 
same temperature as the vapour from which it is ited, and 
that only as it descends over the lower tubes in the ordinary 
condenser does it become cooled to a lower temperature than 
the vapour. It is, however, surety more efficient to prevent 
this water, whether cooler than the vapour or not, from inter- 
posing itself between the no pa to be condensed and the 
surface which has been provided to condense it, and to permit of 
the work of condensation taking place by direct contact with 
the metallic surface. soe 

The difference between mere dampness and a layer of water of 
greater or less thickness, according to the rate of condensation 
per square foot, must be clearly kept in mind when dealing with 
this phase of the subject. The ordinary condenser falls off in 
efficiency when the rate of condensation is increased. I suggest 
that a strongly contributing cause—if not, indeed, the sole cause— 
of this falling off, may be found in the fact that the layer of water 
which masks or drowns the lower tube surfaces increases in thick- 
ness as the condensation rate increases. 

(4) You say, ‘‘ Great care was taken to keep air out of the contraflo 
condenser « « . and we have at once a feasible wes Pepa of 
a part of the gain, which could not possibly be obtained in regular 
work at sea.” Here, again, it appears to me that you overlook 
the fact that the results are comparative. No more care was 
taken to keep air out of the contratlo than out of the ordinary 
condenser. They were both put on exactly the same basis in this 
respect, and in every other respect, as will be seen from the paper. 
Whatever effect. commercial conditions of working may have on 
the one condenser, it'may be presumed they will have the same 
effect on the other. I ought, however, in fairness to the contraflo 
principle, to mention that any falling off which occurred in 
efficiency due to air leaks—and we often had these in both con- 
densers—was much ‘more rapid and accentuated in degree in the 
case of the ordinary condenser than in the case of the contraflo. 
‘This was always a noticeable feature in the trials, and its explana- 
tion is, no doubt, to be found in the qualitative differences 
between the two condensers, 

(5) You say, ‘‘ He appears to think that 1-5 square feet of cooling 
surface is the least that can be used to get one indicated horse- 
power under normal conditions.” I did not say so in the paper, 
nor do I **think” so. The paper is professedly a record of experi- 
mental facts and certain deductions from these facts, and there is 
no expression of opinion in it whatever, except in so far as such 
may be strictly deducible from the facts?> Once more you seem to 
forget the comparative basis of the trigls. What is said in the 
paper is that if 1-5 square feet be required for the ordinary con- 
denser at given vacuum, then the new condenser will on the same 
basis require only -456 or +75'square feet, according toe the propor- 
tions adopted in the design of the latter: 

I am sorry this letter has extended to such length, but I feel 
sure that on a further study of the paper you will admit that I am 
justified in taking exception be the interpretation put upon some 
parts of it in your otherwise fair and appreciative article. 

April 16th. % R. L. WEIGHTON. 


[{n reply to Professor Weighton we say (1) That the experience 
of most engineers is that as good results as those obtained in a 
laboratory or testing house ave so far from being uniformly obtained 
in practice that the expression of a doubt on our part was perfectly 
justifiable. (2) We accept our correspondent’s explanation. (3) 
We used the word ‘‘dry ” in a comparative sense. As to the cause 
of the augmented efficiency of the Contraflo condenser, there is, 
we think, room for doubt. There is no certainty that the lower 
tubes in a condenser must be “‘ drowned,” although the very lowest 
may be. Until-we can see the inside ofa condenser we shall never 
know precisely what-takes place. Professor Weighton’s explana- 
tion is ingenious, and probably true, but further experience is 
required before we can accept it us final. (4) What we have said 
in reply to (1) applies to (4). (5) We fancy we have here a distinc- 
tion without much difference. In conclusion, we express the hope 
that Professor Weighton will soon Jet us have for publication the 
results obtained with the large condensers to which he refers.— 
Ep. THE E.] 





PATENT LAW. 


Sir,—Roferring to your comments in your leading article of 
the current issue of THE ENGINEER, I would say that no satis- 
faction, such as you ask for in the name of British industry, 
will follow until there has been a clean sweep of official tradition 
as regards service of the Patent-office to the State. Protection of 
the work of the inventor and patentee, for the sake of the 
country’s industry, is not the official rendering of patent law, 
and, where it may occur, is but chance result of the operation of 
that law towards swelling the coffers of the Exchequer—the one 
purpose in effect. This is evidenced by the classing, in every way 
done, of the Patent-office with other Government trade depart- 
ments, such as the Post-office, Telegraphs, &c., as being one 
source of State revenue—entirely due to a misunderstanding by 
those in authority of the intentions, aims, and objects of the 
Patent-office, which in reality, I say, should be an institute, not a 
tax office. To te pr the Patent-office surplus funds for the 
burden of the general public expenditure is a niggardly grist-mill 
policy, depriving the country of a larger Exchequer revenue that 
would indirectly result if a right use were made of those funds. 
If Government must take toll for revenue from this source, let 
it be after the success of the individual’s efforts—let the successful 
invention bear the burden, and by way of return, let patent law 
grant a longer monopoly. 

The upkeep of the Patent-office Library is witness to this parsi- 
monious system at work, and as to what is the true position of 
the inventor and patentee in the official eye. There he is only 
rezarded as a favoured visitor, not the mainstay, and probably 
most have yet to learn that that department of the Patent-office 
is officially regarded essentially and primarily as a record office, 
for the providing of evidence in the Courts relating to patent 
cases, and thereby—through this Government shop—increase 
is made to the Exchequer. The accumulation of the valu- 
able technical and other works is there for that purpose 
only, and to that end only is being added to yearly, as 
the limited Government allowance—from the Patent-office’s own 
funds—for this purpose will permit. The provision of works 
to aid the inventor to develop and commercially operate his 
invention is systematically ignored, not being stocked unless they 
happen to fall into the category of application to the purpose 
stated, namely, documentary evidence regarding litigation. This 
is openly acknowledged. It seems high time that this short- 
sighted policy was subverted and gave place to the more rational 
and broad-minded one of making the first purpose of this store- 
house of technical knowledge a bureau of information for advanc- 
ing the work of the inventor, and fully providing it accordingly. 
Let any uses to which it might otherwise be applied become 
secondary. altogether. I suggest that besides collection of all 
works and literature to meet the ends desired, surplus funds 
should be devoted to -the-reduction of stationery office charges. 
At Washington a copy of ‘‘ Patent-office Rules and Patent Law” 
may be had by anyone for the asking. Here, again, we are asked 
to pay as much as £1 6s. for a copy of the medium-sized catalogue 
of the works in. the library—authors only. The more useful sub- 
ject matter catalogue is still waited for, 





I maintain that the Patent-office Library is made a wrong use of 
throughout. There is one point very conspicuous as regards its 
misapplication. It has been the custom for some time now to 
allow foreign translators to’iise the library—nota public library, in 
the common acceptation of the term—as a business office for con- 
ducting and carrying on their work, and for this purpose a whole 
bay, where lexicons and other such reference works are shelved. is 
practicall polised. There may be seen foreigners located in 
their claimed positions comfortably killing time with a liberal 
supply of daily papers, waiting for “‘ briefs,” which, by the way, 
on arrival, bring forth a babel of tongues much to the distraction 
of any students who may be in proximity to the scene of i 
and explanations that follow. ‘Lhis goes on day in day out all t 
year round, and includes free a materials, cloak-room, and 
other conveniences of the building. To allow the privileges of this 
valuable public ‘ Institute ” to be infringed upon to this extent is 
not short of a scandal, but, as I will also point out, is actually a 
direct aid, on the part of the Patent-office, to the very agents of 
foreigners, seeking, and, I say, quite naturally, to take advantage 
of the apathy of our authorities, and gain a monopoly in.the 
country’s trade on the lines now called into question, and ich you 
have so forcibly brought out. A remedy for this, I suggest, would 
be to strengthen the hands of the library officials in-control and a 
resort to the ticket system for entry to the library, as adopted for 
the British Museum ieodiar ens. A ticket system to gain entry 
is all the more needful in the case of the Patent-office Library, as 
the whole of the works there are, under present conditions, of 
necessity, free of access to all comers. 

London, April 17th. HENRY BROCKELBANK. 


[Mr. Brockelbank’s experience of the Patent-office Library can 
scarcely be large ; we have never heard of any restriction of the 
kind to which he alludes as to the books put on its shelves. 
Indeed, if our correspondent will examine further he will find 
there numerous books of pure science which may surely be 
regarded as direct aids to the inventor, and can hardly be classed 
as ‘‘documentary evidence regarding litigation” save in an 
absurdly broad interpretation of that term. With a wide experi- 
ence of the library, we have nothing for it but praise. Mr. 
Brockelbank is not quite right about the catalogue. The subject 
catalogue is in course of production, and a large portion has 
appeared ; it is issued in the form of small pamphlets dealing with 
different sections, which cost a few pence each.—Eb. THE E. } 








S1r,—The suggestion made by Mr. John Henry Knight, in your 
issue of February 23rd, that there should be a reduction in fees 
for improvements on an inventor’s original patent is a thoroughly 
business-like one. Moreover, to carry this writer’s ideas a step 
further, why should not an inventor have the benefit of the 
monopoly of his invention for the whole of his life, or even for the 
monopoly to descend to his heirz? And why should the public 
claim a right to use his invention for nothing after fourteen years? 
It would, no doubt, be impracticable to fix the life of a patent at 
that of the patentee’s, and some limit is desirable, but that limit 
should be greater than the fourteen years now laid down, and 
should be twenty, I think, at the least. 

The public—it may be taken as a general axiom—always benefits 
over an invention, but the inventor—well, hardly ever. And 
again, this wretched so-called geniusis literally taxed by the State. 
All that the State does for him is to register his invention, so that 
others may know about it and not claim as theirs what he was the 
first to supply ; so surely he has the right to say that he should 
not be charged for the registration more than the bare expenses of 
this filing or patenting department. And many people go a step 
fuather in thinking that the State should be prepared to lose some- 
thing in cash by reducing its fees to a figure below the cost of 
working its department, so as to encourage the inventor, who 
besides the money trovble has sufficient pitfalls in his path. 
Though the first fees are low the total amount. payable for the full 
term is very high compared with that of the United States, and in 
this direction we may, I think—from the results obtained by them 
—safely copy that country. 

The procedure of our Patent-office under the new rules may now 
give the inventor a little more for his money, but all the same the 
fees charged cannot be called anything but a tax, and the sum 
total of the contributions of the payers in contrast with their 
numbers makes the tax a-scandal to a civilised Government. The 
grumble therefore for a change in the patent law—for which I am 
afraid you have not much sympathy—is a thoroughly legitimate 
one. ANGLO-INDIAN, 

March 28th. 


THE FUTURE OF BRITISH COAL. 


Sir,—In your issue of 6th inst. you were good enough to notice 
at some length a paper which I read before the Society of Arts a 
few days previously. While I appreciate the desire which your 
article evinces to find matter for commendation as well as for 
criticism, I should like, if I may trespass so far on your space, to 
clear up one or two points on which I find I have laid myself open 
to misconception. 

If there is one thing more than another which I had in view in 
writing my paper it was to keep clear of phophecy, and I am dis- 
appointed to learn that* I seemed to have failed to doso. If we 
are really getting near the end of the larder, it would doubtless be 
mere affectation to husband the coal-bin ; but in answer to this it 
may be pointed out that an intelligent and economical use of our 
coal and its residuals, more particularly sulphate of ammonia, 
would be a most potent factor in keeping up our food supply. 

If, as you suggest, my arguments are already too old to call for 
notice, it would seem to follow that the more imminent a coal 
famine becomes the less justification there will be for drawing 
attention to the danger. You point out that every estimate of our 
national coal store is based on *‘ ifs,” and that ‘‘if”” does not carry 
conviction with it. It should not, however, be forgotten that the 
belief that our coal resources are practically unlimited, and that 
there is no need to conserve them rests upon no better foundation. 
If we must build upon an “‘if,” it is surely wise to err on the side 
of safety. The Commissioners themselves significantly warn us of 
the improbability that our supply of coal can long continue to 
keep pace with a consumption increasing at the present rate, and 
it is hardly likely that, with the experience of the last Commission 
before them, they would have grossly underestimated our 
resources. Mr. Bennett Brough, in his remarks which you quote, 
was not quite correct in stating that the Commissioners had taken 
no account of the coal below 4000ft. Their estimate of the coal | 
below this depth in the proved coalfields was 5,239,433,980 tons, 
and in my calculations I took due account of it. 

These figures, after all, are of merely secondary importance, the 
real question at issue being whether or not our knowledge as to 
the best methods of using coal is adequately reflected in our | 
present practice. If it is, I freely admit that my paper was | 
superfluous ; but if not, it is surely worth while to point out now | 
— where a persistence in. our present courses is likely to 
land us. 

As you draw attention to the altruistic question which I raise, | 
it may not be out of place to say here that, in spite of the occa- | 
sional incursions of conscience into the political arena, I am not so | 
sanguine as to suggest that considerations of right‘and wrong are | 
likely to influence either legislation or practice where they run 
counter to material interests. I theréfore base my appeal for the | 
conservation of our coal resources, not so much on regard for our 
children or granchildren as on sheer self-interest, and the fairly | 
obvious consideration that economical methods of using coal are | 
cheaper than wasteful ones. 

You draw attention to the difficulties in the way of supplying | 
fuel gas of low calorific value for domestic use. ving on one | 
side the objection to the addition of yet another system of mains 
to those which already crowd our streets, there seems to be little | 





doubt that such a gas conld only be distributed economically at 
high pressure. Recent experience in the United States has 
demonstrated the convenience and economy of high-pressure 
distribution, and the efficiency of the regulators which are used to 
keep down the pressure in the house services. While, however, 
the practicability of distributing a fuel gas for domestic use seems to 
be fairly well established, it has yet to be shown that coal of 
the ordinary type cannot be made and sold at a price which will 
ensure its rapid and permanent adoption for cooking and heating. 
Its weakest point, so far as transmission. is concerned, appears to 
be its habit—to which you draw attention—of depositing naphtha- 
line and other constituents in the pipes. Itis therefore interestin 
to note that Mr. H. L. Rice—the manager of the Western Uni 
Gas and Electric Company, of Illinois—in his paper on ‘ High- 
pressure Gas Distribution of To-day,” read at thethirty-third annual 
meeting of the American Gaslight Association, sums up the results 
of recent American experience as follows :—‘* We'know in general 
that the gas so far delivered under pressure has been uniformly 
satisfactory, and, roughly speaking, not appreciably depreciated in 
candle-power or heat units,” t 

You remind me that I have still to reckon with the Englishman’s 
prejudice in favour of his open fire. This is a factor which I 
should be the last either to ignore or to belittle. On another 
occasion I pointed out that the instinct on which our preference 
for the open fire is based isa sound one, and I um fully conscious 
that the advocates of alternative modes of heating will have to 
make outa better case than they have yet succeeded in doing 
before they can hope to oust the open coal fire. The average gas 
fire, for instance, will need considerable improvement, both from 
an esthetic and from a hygienic point of view, before it can com- 

te on equal terns with the coal fire. Our attachment to the 
latter, however, is not so much a matter of prejudice as one of 
£. s. d., and the reduction of the price of gas in London to any- 
thing like the same figure as in Widnes or Sheffield would consti- 
tute a more potent argument for cooking and heating by gas than 
any which has yet been advanced. That gas fires as well as coal 
fires gain a hold on the affections of those who have experienced 
their convenience is shown by the following extract from a report 
made in 1899 by the S:noke Prevention Committee of the Pittsburg 
Chamber of Commerce :—‘‘ All indications point towards the per- 
manent use of gas for all domestic p , even in the event that 
the supply furnished by Nature should soon be exhausted.” 

ARTHUR J. MARTIN. 
Westminster, 8.W., April 18th. 





TRADE UNION LAW. 


Str,—In your leader of the 6th inst. on the Trades Disputes 
Bill, you traverse the statement that employers will derive equal 
benefit with the labour unions from the proposed changes in the 
law, and challenged the House of Commons to produce a Member 
who could show that even small employers acknowledge any 
benefit from those changes. This will doubtless be a very import- 
ant point, but I venture to call attention also to the way in which 
the new law, if passed, will affect the class that is, after all, most 
seriously concerned in this matter, namely, the subjects of the 
‘peaceful picketing” that is to be made legal. Is it affirmed 
that these will derive any benefit from the proposed changes in 
the law? They appear to have been ignored, and yet it is mani- 
fest that they constitute a large and important class, for a new 
Act of Parliament is now demanded in order to coerce them with 
impunity, and practically to deprive them of their privilege as 
British subjects to negotiate terms with their employers. 

Is it not desirable, in view of possible contingencies, that artisans 
who are willing to work for what they consider fair wages should 
band themselves together all over the country in order to defend 
themselves from the tyranny of the labour unions? They might be 
called ‘‘ free trade unions ”—in the true and non-political sense of 
the terms—and their funds would surely he as immune from action 
at law as those of their persecutors, even though these free and 
independent working-men should combine to defend themselves in 
unexpected ways from disagreeable forms of the so-called peaceful 
picketing, that is to make future strikes efficient, and even if the 
funds of employers’ associations were placed at the disposal of 
their committees. . 

May I ask, through your columns, whether any organisations of 
this kind exist at present in districts where free and unemployed 
labour is dreaded by labour unions ? 

Cambridge, April 18th. Bar STRIKES. 


[There is the National Free Labour Association, of 5, Farringdon- 
avenue, E.C., which assists employers by providing non-union men 
in case of strikes, and assists free labour in various other ways. It 
is possibly not generally known that trade unionists number less 
than 5 per cent. of the whole population of the United Kingdom, 
so that legislation in their favour benefits a verv small portion of 
the country.—Eb. THE E.] 





BRITISH STANDARD CEMENT SPECIFICATION, © 


Str,— In your issue of the 13th inst. you print a letter from the 
Saxon Portland Cement Company commenting on our letter in 
our issue of March 16th. As the same letter from the Saxon 
Portland Cement Company has appeared in another paper a week 
before, and also in more publications than the three papers we 
asked kindly to insert our letter—of which your valued paper was 
one—it almost seems that the Saxon Cement Company had a 
further object than the making of a fair criticism on our original 
letter. e do not wish to get a free advertisement for our 
cement ; our letter of March 16th was only written with a view to 
letting people interested know that there.was a movement to 
increase the British standard for cement, and to eliminate or 
improve negative clauses and conditions. The meeting has taken 
place, and was attended by manufacturers, also experts, from all 
parts of the kingdom. The resolutions passed were unanimous, 
and will be communicated to the British Standard Cement 
Committee. 

If the Saxon Portland Cement Company had written to us for 
information concerning the meeting we should have given them 
full particulars ; they could have attended same, given expression 
to their feelings, and have heard the results of experience of 
different cement manufacturers who have been engaged in the 
manufacture of cement for the past forty or fifty years, and in 
some cases longer. Warwickshire Portland cement can be made 
to comply with the Standard specification ; as a matter of fact, we 
were one of those who were desirous of raising the standard of 
some of the clauses to keep out cheap foreign cements. 

Cuas. NELSON AND Co., LIMITED. 

Blue Lias Lime and Cement Works, 

Stockton, Rugby, April 17th. 








Tue Raitway Civus.—The last i held on Tuesday, 
10th April, at No. 92, Victoria-street, 8.W., Mr. J. R. Shelley in 
the chair, when Mr. R. L. Robinson read a very instructive paper 
on the subject of ‘‘ Automatic Signalling.” The paper, which gave 
a detailed account of the various systems down to the present 
time, was much appreciated, and was followed. by an interésting 
discussion. a 
University oF Lonpon.—The Council of University College, in - 
arranging their civil engineering course for next, session, have 
appointed Mr. Harold Deans, of the Great Western Railway 
engineer's staff, to lecture on ‘‘ Railways ;” Mr. A, J. Walmisley, 
engineer to the Dover Harbour Board, to lecture on ‘‘ Waterways, 
Dock and Maritime Engineering; ” and Mr. W. N. Blair, engineer 
to St. Pancras Vestry, to lecture on ‘‘ Roads and Tramways ;” in 
addition to the ordinary work of the department carried on by 
Professor Cormack, Professor Chadwick, Mr. Ormsby, and other 
teachers, full particulars of which will appear in the calendar, . 
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the producer, the whole of the apparatus working somewhat below 

GAS ENGINES FOR SHIP PROPULSION.* ——— The adventite of this system is yo ty va 

=e . |a steam boiler working under pressure, nor a gas container for 

: By s Mr, J.: E. THORNYCROFT. , , | holding the gas is required, and the further very important advan- 

Ar the spring meetings of the Institution of Naval Architects in | tage for marine work is that there is no danger from a leakage of 

1904, the use of gas engines was referred to in a paper read by the | gas from the producer; if leakage takes place, it is from the 
author ‘on ‘‘ Internal Combustion Engines for Marine Purposes.” . atmosphere into the producer itself. 

At that time there was practically no information available with 

regard tothem but just then Herr Emil Capitaine was carrying | working in conjunction with a suction producer at work for station- 

| ary purposes, that it might appear only very small alterations 

‘ ‘ | would be required in these plants to adapt them for marine propul- 

Tve Dowson’ Gas PLANT sion ; but, in addition to the great difference between almost all 


SUCTION TYPE e 





variations of load which the smaller types of marine plants have 


There are so many combined plants consisting of a gas engine | 


required by the producer; but: there are disadvantages in this 
method where the producer is not working at a uniform load, as 
| the steam will not be generated until the producer has been work- 
| ing some time, and will continue when the engine has been stopped, 
and when it is not required, and so cool the fire, causing the gas 
| to be poor when the engine is again started, after the temporary 
| stoppage has taken place. The large space occupied by the ordi- 
nary coke scrubbers prohibits their use for marine work, and to 
meet this difficulty Herr Capitaine has arranged his plant to clean 
| the gas after it has been cooled by the introduction of a very fine 
| spray of water, which mixes with.the small particles of dust and 
| other impurities in the gas, and forms a sort of fog; the gas in 


marine and land plants, viz., that of the quick and frequent | this stage is passed into a centrifuga! apparatus having a peri- 


pheral speed of 160ft. a second, which throws out the moisture 


to undergo, there are very many features which must be changed '| and impurities, leaving a clean dry gas to be drawn out by the 
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out experiments with his first boat, and a number of vessels have | 
since been fitted which have shown very satisfactory results, ard 
it is thought that a description of them, and particulars of’ the 
r-sults obtained will be of interest to the Institution, Sir William | 
White having recently stated that he considers the gas engine will 
be bound to play a most important part in marine engineering. 








The DurF-WHITFIELO GAS PRODUCER 
1 Fig. 4. 


| thing which can be identical with the land plant, the details of the 
apparatus all having to be specially worked out for the new condi- 
tions. The producers for moderate-sized powers are usually 
worked with anthracite coal, and where vessels are to be used on 
fixed routes, and the same class of fuel can always be obtained, 
anthracite or coke will be found to te the most suitable for 
moderate powers, it being too difficult to make a satisfactory 
small plant to work with bituminous coal. 
for vessels that have to take up fuel at different ports, the pio- 
ducer must be capable of dealing with coal, other than anthracite, 
which may be of a tarry or caking character. 

The design of the producer capable of successfully ¢ealing with 
anthracite producer. There are, of course, very many large land 
but the apparatus for extracting the tar and other by-products, as 
at present arranged, is far too cumbrous for marine work, and the 
marine producer to deal with this class of coal must be designed 











Before giving details of the different vessels, it may be well shortly 
to describe the way a gas engine works in conjunction with a gas 
producer, and consider the possjble advantages and some of the 
difficulties that have to be overcome. 

The majority of small gas engines work on the ‘ Otto” cycle, 
which has the advantage of requiring no special gas or air pumps, 


Tue ‘Boutitcier’ Suction Gas Ptanr. 








bituminous or caking coal is a much more difficult problem than the | 4 
burn with the right sort of flame. 


installations of pressure producers working with bituminous coal, { ; } 
| requires the steam generator to come into operation. 


| to adapt the gas engines and producer for boat work. In fact, it | engine. The composition of this gas may be taken to be about as 
will be found that the principle of operation will be about the only | follows :— 


QGurben @heaide ::. i. 6. a Sa ee Se. 
RT ON 8 Seal aa ay). Nel, is 

CH, methane ‘ 

Hydrogen 

Nitrogen RAT mn TK ME SI lee ee A 

It will be realised that the size of the producer for a given power 

is comparatively small when it.is known that the area of the fire 
grate necessary is only 0-05 square feet per horse-power, whereas 
the average for an ordinary natural-draught steam boiler, burning 
15 lb. coal per square foot grate area, would be -2 square feet per 
horse-power. The depth of the fire will vary considerably with 


| different qualities of coal used, but will not be usually more than 


two to three times the diameter of the fire grate. 

Designs of different types of producers.—Fig. 1 shows Messrs, 
Dowson’s arrangement of suction producer designed for anthracite 
coal. The majority of the smaller suction producers will be found 
to closely resemble this type. A fire-brick lined steel casing is 


| titted with fire-bars and a closed ashpit, and in the upper part of 


the casing a conical hopper is placed, with the usnal valves for 
opening and closing to admit fresh charges of fuel. The gases 
come off the fuel at the base of the conical hopper, and pass 


| through a steam generating pipe or vessel, and then away to the 


For larger powers, and | 


| of about 50 to 1 


cooler and scrubber. The producer is fitted with an outer casing 
in which the air is heated, and mixes with the steam on its way to 
the ashpit. Fig. 2 shows the Duff-Whitfield producer arranged 
for working with bituminous fuel. In this producer, the 
tarry products which are evaporated off from the new coal 
are caused to pass through the hottest part of the fire, and so are 
consumed before the gas passes away to the cooler.. Fig. 3 shows 
the ‘‘ Boutillier” producer arranged for working with bituminous 
fuel, in which the fuel is supplied by an undertype stoker to the 
hottest part of the fire, so that the tar is at once decomposed, and 
cannot pass away with the gas. ‘The principle upon which this 
producer works seems to be one of the best adapted for marine 
work. The ‘‘ Jan” producer consists of a series of producers which 
are arranged to work in sequence, the gases of one which has been 
newly charged passing through another which has been at work 
some time, so that there are always some of the producers supply- 
inz tarry gas, the tar being consumed by one of the other producers 
in the later stages of the series. “The heat losses in the producer 
itself are very small, as the whole plant can be so thoroughly 
lagged that practically there need only be heat passing away with 
the gas that is being generated. The loss from this cause may be 
very much reduced by using it to heat the air supplied to the pro- 
ducer. The heat efficiency as given by Messrs. Dowson for their 
suction plant is 90 per cent. As the result of a great many tests, 
the late Mr. Bryan Donkin gave the average heat efficiency of 
steam boilers at 66-7 per cent. 

To start up the Capitaine producer, a fire is lighted on the bars 
and the producer is then filled with fuel, air being either drawn or 
blown through it by a hand or power-driven fan. For a producer 
horse-power, twenty to thirty minutes should 
be sufficient to give good gas.” This can be ascertained by lighting 
the gas which is being given off, and seeing that it continues to 
The gas first produced will have 
very: little hydrogen in -it,<and will not be very powerful, and 

The steam 


| which is added to the air entering the producer strengthens the 


gas by the water being decomposed, and gives the percentage of 
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| on entirely different lines, being arranged to consume the tar which 
is evaporated off from the coal in the first stages of its heating. 
This has been arranged in some producers by taking the gas off at 
a comparatively hot part of the fire, instead of at near thé top of 











| but there are plants now at werk dealing successfully with bitu- 
| Minous caking coal, which are fed by an undertype stoker, so that 

| the new coal is forced into the hottest of the fire, and the tar 

+s os : Pa : : which is driven out is at once burned. After the gas leaves the 

cod hi ho only type of engine that has teen a ret tied for | Prdgor, ie must bo Set cooled, and, aa tho will always be 
moderate powers works chet is known m as “weation” | certain amount of eee SS. is used, it has 
principle: that is to say, instead of the gas being generated by the - be a — 1 “ - ery mtiees hs ay ie tho gm 
combustion of -fuel, by air and steam being forced through it | {TOUS a series of vessels Where I 18 A y, 1 passage 
under pressure, it is genetated by the air being drawn through through layers of coke over which water isrunning. It is frequently 
wie mete re : ’ : z ©" | arranged that the cooling of the gas is effected by passing it over 


"© Institution of Naval Architects, April 5th, 1908, a water-containing vessel, which acts as a generator for the steam 


Fig. S-CONTRAST BETWEEN GAS AND STEAM PROPELLING ENGINES 


the new coal, as is usually the case with the anthracite producer ; | 


TOLLE 


IN SHIPS 


hydrogen which is shown in the analysis above referred to, The 
gas produced in this way is of a comparatively slow-burning 
nature, and may be described as poor gas, to distinguish it frem 
town gas and some of the other gases generated by pressure 
producers which have a larger proportion of hydrogen, such as 
water gas. There is an advantage in this slow-burning gas, as it 
enables the engine to work with a high compression, thus giving a 
larger range of expansion, and consequently a high economy. Tke 
slow-burning nature also avoids the violent shocks which occur 


| when more powerful gases are used, and so a smooth-running 


engine is obtained. The producer once being set to work will con- 
tinue to generate gas in large or moderate quantities as the engine 
requires it and sucks it’ from the producer. The producer will 
aegre f be giving the best gas at somewhat near its full capacity, 
vut will continue to give good gas down to a small proportion of 
full load. At very light ae it is difficult to keep the fire hot 
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enough to produce good gas, and special means have to be adopted 
to keep the producer hot-enough on these occasions. 

Having now generally described the producer, the difficulties 
and advantages of adapting the gas engine itself to marine work 
will be considered. The one great disadvantage of the internal com- 
bustion engine is the necessity of setting the engine in motion before 
it will run automatically. For powers less than 200 horse-power, 
it is preferable to re | a reversing gear, keeping the enginealways 
running in the same direction, or to use a reversing propeller. 
Compressed air is being employed for starting up large engines, 
and when once the engine is fitted in this way, the valve gear for 
running the engine in either direction does not amount to very 
much. For moderate powers, a single-acting engine with a trunk 
piston is found most convenient, as the piston does not require to 
he water-cooled, until one as much as about 2ft. in diameter 1s 
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horse-power the economy will not be quite so marked, but will be 
about as follows :— 


Steam plant, say, 1-6]b. per indicated horse-power. 
Gas plant, say, -8lb. per indicated horse-power. 


At this figure of one half, the gas plant should be well worthy of 
adoption from.an economical point of view, as, in other words, the 
same coal will do double the work. The stoking and the cleaning 
of the fire of ‘the producer are much less than would be required 
for a steam boiler of the same power, the stoking being practically 
automatic, and practically the whole fuel other than the clinkers is 
consumed. . From the .plants:made, and from designs that have 
been got out for moderate powers, it would appear that the space 
occupied by the gas generator and engine is about the same as the 
steam plant; but for large powers, where a double-acting gas 
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hours, and was as fullows :—For the Gastug No. 1, 530 tb. German 
anthracite ; for the Elfriede, 18201b. steam coal.. This shows an 
economy of 1 to 3-44 in favour of the gas plant. Messrs. Deutz, 
the well-known gas engine builders of Cologne, have fitted one of 
the large Rhine barges with two of their two-cylinder land type 
engines and ‘producers. The vessel is of 200 tons carrying 
capacity. and is said to have given satisfactory results, running 
on the Rhine between Rotterdam and Cologne. : 
Canal barge.—To determine the suitability of the Capitaine 
system for small powers, a canal barge has been fitted with a two- 
cylinder 35 horse-power engine, and it has beensentonan extended 
trip over the English canals. She left Brentford in charge of Mr. 
B. Dunell on January 3rd, fully loaded herself, and towing two 
ordinary canal barges, which she took to Birmingham. After 
giving various demonstrations there, she proceeded to Manchester, 
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ctunployed, A single cylinder of 20in. diameter and 2ft. stroke, 
running at 120 revolutions per minute, will give about 100 horse- 
power, taking the average working pressure at about 80, which 
is less than the figure often obtained. The same sized cylinder, 
working as a double-acting cylinder, would, of course, double the 
horse-power ; but, besides the additional valves, which must be an 
exact duplicate of those required for a single-acting engine, 
there is the complication of the water-cooled piston and 
rod. This at first sight will appear somewhat serious to the 
marine engineer ; but when the very large number of engines of 
this design which are working on land are considered—the regu- 
larity with which they are run, and the little attention they 
require—it will be agreed that there does not seem any reason 
why they should not meet with success at sea. For small plants 
of from 100 to 200 horse-power, a small auxiliary internal com- 
bustion motor, driven by oil or some other fuel, is found most 
convenient fur blowing up the producer, for starting it, and also 
for starting the main engine. For larger powers fitted to vessels 
where steam capstans and steering gear are titted, it is thought 
that the best plan will be to employ an auxiliary boiler, which can 
be heated by the gas when the whole plant is at work, and can be 
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used independently to drive the various auxiliary and starting | 
engines when the producer is not alight. 

The average heat efficieney of steam boilers is taken at about 66 | 
per cent. Professor Capper has stated that the theoretical. maxi- | 
mum thermal efficiency of the steam engine is only 30 per cent., 
and only from 5 per cent. to 20 per cent. of the heat generated is 
ever turned into useful work. In the case of the gas engine, the | 
theoretical efficiency is about 80 per cent., and in practice 25 per | 
cent. to 30 per cent. of heat developed in the cylinder is turned | 
into useful work. For vessels fitted with small-powered compound | 
condensing engines of less than 100 horse-power the fuel consump- 
tion will be from2 Ib, to 3 lb. per indicated horse-power. For gas 
plants of this power the fuel consumption will be less than 1 Ib. per 
indicated horse-power. 





For larger powers of not less than 500 | 








Fig. 6—CAPITAINE ENGINE AND GAS PLANT 


engine is employed, the weight will be considerably less, as the 
engine will be about the same weight as the steam engine, and the 
producer will be very much lighter than the boiler. 

The type of engine adopted. by Herr Capitaine for his small 
powers is built with a plate frame, no casting being employed in 
the engine other than the cylinder itself. A light engine is thus 
obtained, and there is no danger of breakage resulting from the 
very high pressures employed. Fig. 6 shows the engine 
fitted to the vessel which ran in the reliability trials in the Solent 
last summer, which was named Emil Capitaine, after the inventor 
of the system. The official report of the trials shows that this 
boat of 16 tons displacement ran at an average speed of ten miles 
per hour for ten hours, on a consumption of 412 1b. of anthracite 
coal. This consumption also includes the fuel which was consumed 
by the producer during the previous twelve hours, when it was 
not in active operation, but siraply smouldering and keeping 
itself alight, the producer having been filled the night before 
the trial. The amount of fuel consumed in this way is very little, 
but should be taken into account when making a consumption 
trial. Several tugs, boats, and other vessels have been fitted with 
similar engines to the one illustrated, and are at the present time 


Fig. 7—BEARDMORE’S MARINE GAS ENGINE 


running on the Continent on the inland waterways ; but, as far as 
is known, the Emil Capitaine was the first vessel fitted with a gas 
engine and producer to run in the open sea. For the purpose of 


| comparison, tests were made on November 8th, 1904, with the 











Gastug No. 1 and Elfriede, a steam tug of very nearly the same 


dimensions and power. The Gastug No. 1 is 44ft. 3in. long by 
10ft. 6in. beam, and is fitted with one of the four-cylinder 70 horse- 
power suction gas plants. . The Elfriede is 47ft. long by 12ft. 
eam, and is fitted with a triple-expansion steam engine develop- 
ing 75 horse-power. At the towing meter the Gastug No. 1 
attained a maximum pull .of 2140 1b., and the Elfriede a maximum 
of 20201b. A run from 
two boats, uring very stormy weather, at a maintained speedtof 
84 knots. The consumption of fuel was measured for a period of ten 


amburg tojKiel and back was made by these | 











peed ( 
} MLL | Mul! | 


Swain Se. 


and after making further trials there, worked her way back to the 
Thames at Oxford, returning to Chiswick at the end of Feb- 
ruary. The total fuel consumed on. the round trip, and the 
various demonstration runs she made at the~ different places, 
was 5 tons 1 ewt., the engine having been under way for forty 
days. The only difficulties experienced on the trip were due 
to the shallowness and the bad state of -many of the canals ; 
the water inlets on several occasions becoming choked with 
mud, and the propeller, which was of the reversing pattern, 
damaged by coming into contact with different sorts of rubbish, 
which had been allowed to accumulate in the canal bed. It would 
appear that the only sort of propeller suitable for canal work is 
one of the strongest description, made of steel, which can be 
relied upon to bring up the engine, if necessary, without damage 
to itself when striking large stones, or getting jammed up with old 
ropes. The particular barge to which this machinery was fitted 
was originally buiit to be propelled by steam, and it is interesting 
to note that a considerable gain has been effected’ in cargo space 
by the substitution of the gas plant. In addition to the high 
economy which can be obtained with the gas plant for canal barge 
propulsion, there is the great advantage over the oil of absence of 
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any smell ; an objection which the barge owners state prevents the 
adoption of the oil motor for their work, as the cargo they frequently 
carry would be damaged by taking up the smell of the oil. 
It has been suggested that the exhaust from the engine would 
be dangerous in passing through canal tunnels. No difficulty 
from this source was experienced, and,- indeed, it is’ difficult to 
see why there should be any more danger than from the car- 
bonic acid gas given off by the boiler of a steam barge. 

To demonstrate the possibility of using gas plants for large 
powers, Messrs. William Beardmore and -Co., who are joint 
owners with the author’s firm of the British Capitaine patents, 
are constructing sets of engines — Fig. 7 — of 500 and 1000 
horse-power to run at a speed of about 130 revolutions per 
minute. The 500 horse-power set is generally of similar con- 
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struction to the smaller sizes, the framing consisting entirely of 
steel plates arranged to transmit the stresses directly from the 
crank-shaft bearings to the cylinder heads. Cam shafts for 
operating the inlet and exhaust valves are placed on either side 
of the cylinders, the valves being operated by rocking levers, so 
that when the cylinder head is removed, free access can be 
obtained to withdraw the pistons. The 500 horse-power engine 
consists of fivecylinders, each capable of developing 100 horse-power. 
The reason for adopting this size of unit has been that the largest 
piston is being employed which it is thought safe to use without 
water-jacketing it. The 1000 horse-power engine has the same 
diameter and stroke of cylinder, but the engine is double acting, 
and the pistons are necessarily water-cooled. These large engines 
are started by admitting compressed air or gas through special 
starting valves, and reversing is effected by an arrangement for 
shifting the cams for operating the valves tothe right relative 
position for running the engine in the opposite direction. Com- 
pressed air or gas is admitted to makethe engine give the first few 
revolutions in the required direction, the engine being uncoupled 
from the propeller shaft by means of hydraulic clutch or 
coupling for the short time while reversing is taking place. 
Two systems of ignition are fitted, one of the low-tension magneto 
type, and the other of the high-tension lodge system. The 
cylinders and the various bearings are lubricated by a system of 
forced lubrication, a distributor giving a full pressure of oil to each 
bearing in turn. The producers for these engines are arranged to 
work with bituminous fuel, the producer being stoked from the 
top, and the gas drawn off from the hottest zone of the producer. 
The green fuel on the top is pre-heated by the hot coal under- 
neath, and the tarry products carried through the incandescent 
fuel, A special feature of the producer is the arrangement for 
preventing the caking of the fuel and the formation of cavities, 
which are so difficult to avoid when bituminous fuel is employed. 
As some of the most important parts of the new producers are 
not yet fully protected, further details cannot at present be 
published. 

In the first experimental vessels to be fitted with these large 
engines, the usual ‘‘donkey” boiler will be retained for the 
purpose of working the steering and other auxiliary engines, and 
for working the compressors for starting up the engines, when 
the plant has been some time at rest. When under way these 
boilers may be heated by the gas from the producer. Fig. 5 shows 
the machinery space of the 7000-ton cargo steamer recently 
constructed by Messrs. Beardmore and Co., Limited, and an 
alternative arrangement which has been got out by Mr. W. W. May 
— Messrs. Beardmore and Co.’s engineer—to fit vessels of the same 
power with gas engines and producers. With this arrangement 
a saving of 13,000 cubic feet of cargo spaze is effected, besides a 
considerable gain in weight. It will be seen that the producers 
themselves are so small that they can be placed partially above 
the engines. 

It has been suggested that trouble would occur from the 
poisonous gases from the producer in the confined spaces on board 
ship; but, if proper ventilating arrangements are made, there 
should be no trouble from this cause. Indeed, the crew of the gas 
barge already referred to frequently slept in the producer-room 
during the trial, which was conducted in very cold weather. 
Although this course is not to be recommended, it indicates that 
there need be nodanger. There are many instances of gas engines 
running for stationary purposes for long periods on town gas 
without a stop of any sort. With a view of ascertaining what 
results may be expected with producer gas, inquiries have been 
made of anumber of large gas engine manufacturers, and it appears 
that there are many engines of 250 to 400 horse-power per cylinder 
running regularly every week from Monday morning to Saturday 
afternoon without a stop. The Premier Gas Engine Company give 
an instance of an engine which has made a run of fifty-one days 
without a stop, the previous run being forty-nine days without a 
stop of any kind. 

From the various physical changes which take place within the 
cylinder of an internal combustion engine, it is evident that it 
cannot well compete with the steam engine as far as continuous 
running without cleaning and adjustments are concerned ; but 
from results thatare being obtained in everyday use, it is sub- 
mitted that the reliability is now sog ood there need be no hesita- 
tion in adopting them on this oaccunt. 





THE INSTITUTION OF CIVIL ENGINEERS. 


“ON THE RESISTANCE. OF [RON AND STEEL TO 
REVERSALS OF DIRECT STRESS.” 

\r the ordinary meeting on Tuesday, the 10th April, 1906, at 
S p.m., Sir Alexander R. Binnie, president, in the chair, the paper 
read was **On the Resistance of Iron and Steel to Reversals of 
Direct Stress,” by T. E. Stanton, D.Se., M. Inst. C.E., and 
L. Bairstow, A.R.C.S. The following is an abstract of the 
paper : 

While recognising the valuable work which has been done by 
previous observers in the study of the fatigue of metals, the 
authors call attention to the fact that further experimental work 
on the subject is much needed for the following reasons: 
(1) Practically all the previous work, with the exception of 
Reynolds and Smith’s experiments, has been done by subjecting 
the materials to transverse stresses, the intensity of which has, 
therefore, to be calculated by the ordinary theory of bending. 
(2) The resistance of the materials in common use by engineers at 
the present day, when subject to reversals of stress is imperfectly 
known, and there exists considerable difference of opinion as to 
the materials best suited for stresses of this kind. (3) Although 
it appears froin Reynolds and Smith’s experiments that the resist- 
ance of iron and steel is seriously diminished when the alterna- 
tions are very rapid—é.r., 1500 to 2000 per minute—it is not known 
if this reduction in resistance is considerable at those speeds 
which are common in high-speed reciprocating motors—/.¢., in the 
neighbourhood of 800 reversals per minute—since the majority of 
experiments have been made at approximately 60 reversals per 
minute, (4) Although it is generally recognised that the effect of 
moderately rapid or sudden changes in section of materials subject 
to reversals of stress is to diminish their resistance, the amount of 
this reduction in strength for the various materials commonly used 
is not known. (5) The common assumption that, in cases in 
which the stress varies from tension to compression, but between 
unequal limits, the resistance depends solely on the range of stress, 
and not on the actual values of these limits, has not been experi- 
mentally verified. 

From these considerations it was decided to undertake a research, 
the object of which should be the experimental determination of 
the resistance of certain kinds of iron and steel, under the special 
conditions mentioned in the above paragraphs, when subject to 
reversals of direct stress. The experiments were made on the 
alternating stress testing machine which has been designed and 
constructed at the National Physical Laboratory. Jointly 
with this work, a microscopical investigation has been made of the 
changes which take place in the crystalline structure of materials 
under reversals of stress as the test proceeds, to determine if 
possible the manner in which ultimate failure occurs. 

The materials upon which the tests have been made may be con- 
veniently divided into three groups :—(1) Three samples of Swedish 
Bessemer steel and one sample of Swedish charcoal iron, presented 
by Mr. R. A. Hadfield for the purpose. The carbon content of the 
steels was, approximately, 0-17, 0-44, and 0-64 percent. (2) Four 
samples of steel, presented by Messrs. Belliss and Morcom for the 
yurpose. Of these, two were mild steel bars, one was a bar of 
ater steel used for piston-rods, and the fourth consisted of 
specimens which had been cut froma large steel forging. (3) Two 





samples of wrought iron of British manufacture, bought for the 
purpose of the tests. 

Although more uniformity in the results of the tests would, no 
doubt, have been obtained by subjecting all the specimens cut from 
any given material to an annealing process, it was felt that this 
would detract from the value of the tests owing to the well-known 
effect of heat treatment on the resistance of steel. For this reason 
the tests were made on the bars as received ; and in casesin which 
there were several bars of the same material, the specimens in any 
group of tests were not always cut from the same bar. This does 
not apply to the case of the specimens whose structure was 
examined microscopically, in which the actual resistance was of 
secondary importance. 

The results of the experiments may be stated briefly as follows: 
(1) The superiority, in resistance to reversals of stress, of mode- 
rately high-carbon steels over low-carbon steels and wrought irons, 
which was discovered by Wéhler to exist when the rate of reversals 
was €0 per minute, still holds when this rate is increased to 800 per 
minute, although according to Reynolds and Smith’s experiments 
this superiority no longer exists when the rate of reversals is in the 
neighbourhood of 2000 per-‘minute. (2) As far as ‘comparisons can 
be made between the results of the present experiments and those 
of Wohler and Sir Benjamin Baker, there is no marked reduction 
in resistance due to raising the rate of reversals to 800 per minute. 
(3) Experiments in which the ratio of tension to compression 
varied from 1-4 to 0-72 indicated that between these limits the 
value of the maximum range of stress was practically independent 
of the actual values of the limiting stresses in tension and com- 
pression. (4) The resistance of the materials in three typical cases 
of rapid reduction of area of the specimens has been determined. 
(5) The failure of iron specimens due to the development of the 
slip-lines of Ewing and Rosenhain into cracks has been determined 
for the case of direct stress ; and the failure of moderately high- 
carbon steel, due to the development of cracks in the ferritic areas 
of the structure, has also been established. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Holidays. 


THE iron trade this week shows no new feature owing to 
the holidays, the works having been largely idle. 


Tin-Plates. 

The Staffordshire and East Worcestershire tin-plate 
makers are being affected by the slackness of demand in the tin- 
plate trade and the high price of tin, although for the present they 
are pretty well off for work. They receive with mixed feel- 
ings the information this week that notices have been given to the 
men at several tin-plate works in South Wales. A prominent 
manufacturer declares that plates are sold to-day at 9d. a box 
below the cost of production, and advocates a general stoppage in 
order to reduce accumulating stocks, 


Improved Australasian Trade. 

Advices just to hand from the leading trade centres of 
Australia report that at Sydney some unusually large parcels of 
fencing wire and wire netting are changing hands, American and 
German makes, as well as English, being prominent in the sales. 
At Melbourne fencing wire is in good demand, and prices are still 
advancing. At Adelaide the magnificent harvest just reaped hasstimu- 
lated all classes of business. A prominent feature is the abnormal 
demand for tanks, which in some cases storekeepers are unable to 
meet, owing to shortage of stock. The demand is chiefly for 
tanks of 400-gallon and 200-gallon capacity. At Brisbane business 
is reported in a satisfactory condition, the first two months of the 
year having witnessed a greater volume of trade than for a long 
time past. 


1000 Horse-power Gas Engines. 

Messrs. William Beardmore and Co., Birmingham, are at 
the present time building sets of gas engines of 500 and 1000 horse- 
power to run at a speed of 130 revolutions. The 1000 horse-power 
engine is double acting with water-cooled pistons. The engines 
are reversible and the high-tension system of ignition invented by 
Sir Oliver Lodge is adopted. -Forced lubrication, the invention of 
the late Mr. Alfred Morcom—of Bellis and Morcom, engineers, 
Birmingham—is also applied. Bituminous coal is employed for 
the producers, but it is difficult to obtain much information about 
the gas generators at present, since the patents covering them are 
not yet completed. 


Waterworks Engineering. 

It is a significant sign for engineers of the changing order 
of things in the Celestial Empire that a scheme is on foot 
for the introduction of a water supply in Canton, the most 
exclusive of Chinese cities. Birmingham waterworks engineers 
and Birmingham manufacturers of plant of this description, includ- 
ing pumps and mains and pipes, regard the new undertaking with 
supreme interest, since the construction of the works will probably 
be entrusted to British firms, and tenders invited from various 
makers. The matter has already attracted attention in French 
circles, and it is stated that it is hoped to secure a portion of the 
work for French tirms. 


Sparkbrook Gun Factory. 


An Independent Labour Member in Parliament intends 
to question the Secretary for War as to the amount of money 
expended on plant and machinery at the Sparkbrook Gun Factory, 
Birmingham, during the last ten years, and to ask the Secretary 
to state the sum to be paid for the factory by the new Joint Stock 
Company which has lately purchased the factory from the Govern- 
ment. But probably the answer of Mr. Haldane will be the same 
which he gave to another inquiry lately relative to the new 
synicate’s procedure, namely, that ‘‘as the agreement for the 
sale has not yet been signed, it would be premature to give the 
information sought.” 


Miners’ Wages. 

Mr. Albert Stanley, miners’ agent for the Cannock Chase 
district, said at a colliers’ demonstration this week that the South 
Staffordshire colliers were less organised than in any other part of 
the country. The Board of Conciliation had performed an admir- 
able work, and if the men under the board had been as loyal as 
they should have been, ‘‘their position to-day would have been 
even better.” The Miners’ Federation had secured a minimum 
rate of wages 35 per cent. higher than the 1888 standard, and, 
despite bad trade, had maintained a rate showing a 40 per cent. 
advance up to the present. Negotiations were now proceeding for 
a further concession. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, April 18th. 
The Easter Holidays. 

Tue Easter holidays this year have approached the 
Whitsuntide carnival in a greater degree than has probably 
been kuown in the memory of that mythical personage, 
‘the oldest inhabitant.” On Tuesday week even the attendance 





on the Iron ‘Change was auch below the average, and the check 
in the demand for pig intensified the dulness prevailing. On the 
following Thursday scarcely a buyer put in an appearance, only 
merchants and agents being present. On Tuesday last, after the 
‘‘interval ” above alluded to, a large number of buyers were con- 
spicuous by their absence, and there was practically no change to 
report in any department. 


The Condition of the Engineering Trades. 

From the above remarks it must not be inferred that these 
trades are dull also. Makers of textile machinery are exceedingly 
busy, and machine tool makers are also ‘‘ up to the eyes” in work, 
The unemployed percentage amongst the members of the Engi- 
neers’ Union is the lowest known for years, namely, 2-5 per cent. 
The same may be said of the iron trade generally ; indeed, whena 
competent man is out of work just now, there is some fault some- 
where which may be remedied by a little personal care and atten- 
tion on the part of the person himself. 


Pig Iron. 

Inquiry shows that there has been little alteration in 
prices, but where business has ensued they have been in buyers’ 
favour. Hematite is a shade weaker, but we hear of no change 
in forge iron, actual business in this class being comparatively 
small, 


Steel. 
There is a marked absence of orders for new work. Plates 
are decidedly weaker, but there is no official change as yet. There 
are no German billets offering here. 


Manufactured Copper and Sheet Lead. 

Notwithstanding the continued increase in price of the 
crude metal, there has been no change in the manufactured article, 
There is probably not sufficient demand to warrant an advance. 
Sheet lead is quoted 5s. per ton higher. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 61s.; Lincolnshire, 
54s. 6d. to 55s.; Derbyshire, 57s. 6d. to 58s.; Staffordshire, 54s. ; 
Middlesbrough open brands, 57s. 10d. Scotch: Gartsherrie, 64s. 
to 65s.; Glengarnock, 60s. 6d. to 61s.; Eglinton, 60s. 6d. to 61s.; 
Dalmellington, 60s. 6d., delivered Manchester. West Coast hema- 
tite, 67s. f.o.t.; East Coast ditto, 68s. to 68s. 6d. f.o.t. Scotch 
delivered Heysham: Gartsherrie, 62s 63s.; Glengarnock, 
58s. 6d. to 59s.; Eglinton, 58s. 6d. to 59s.; Dalmellington, 58s. 6d. 
Delivered Preston: Gartsherrie, 63s. to 64s.; Glengarnock, 
59s. 6d. to 60s.; Eglinton, 59s. 6d. to 60s.; Dalmellington, 59s. 6d. 
Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. 
to £8 12s. 6d. Steel: Bars, £7 5s.; hoops. £7 15s. boiler plates, 
official, £8 12s. 6d,; plates for tank, girder, and bridge work, 
£7 7s. 6d. to £7 12s. 6d.; English billets, £5 2s. 6d. to £5 7s. 6d.; 
sheets, £8 17s. 6d. Copper? Sheets, £95 to £97 per ton ; seam- 
less copper tubes, 12}d.; brazed ditto, 12d.; seamless brass tubes, 
9d.; condenser, 10d.; brazed brass tubes, 10}d.; rolled brass, 87d. ; 
brass wire, 87d. per lb. Sheet lead, £18 per ton. 


The Lancashire Coal Trade. 

The feeling in house coal is quieter, but the demand 
for slack and bunkering coal continues. The West Lancashire 
coalowners have followed the example of the Manchester district 
by advancing slack 5d. per ton, to take effect from the 18th inst. 
Ordinary quotations are :—Best coal for domestic purposes, 13s. to 
14s.; seconds, 12s. to 12s. 6d.; common, 9s. to 10s.; steam and 
forge coal, best, 8s. 8d. to 9s. 3d.; best engine fuel, 8s. 2d. to 
8s. lld,; best slack, 7s. 5d. to 7s. 1ld.; medium, 6s. 6d. to 
7s. 2d.; common, 5s. 5d. to 6s. 2d. at the pit. Screened coal, 
10s. to 10s. 3d.; unscreened, 9s, 6d. to 9s. 9d., delivered Man- 
chester Ship Canal. 


BARROW-IN-FURNEss, April 19th. 


Hematites. 

Makers report a steady business in hematite iron, and 
are able to sell all the iron they are making for deliveries well 
forward. They have already a large number of orders in hand, and 
there are growing indications of a further increase in business. 
The consumption of iron is increasing on the part of steel makers, 
and it is probable they will need at any rate 30 per cent. more 
metal than of late. This will mean either an increase in con- 
sumption or the clearance of some of the heavy warrant stocks 
which have lately accumulated in the district. It is hoped the 
latter course will be that one taken by the trade, as stocks stand 
at nearly 78,000 tons, which is far too high a figure for a healthy 
condition of things. Makers are quoting 66s. for mixed Bessemer 
numbers net f.o.b., and warrant iron is at 63s. 44d. net cash 
sellers, buyers 3d. less. Special qualities of hematite made in this 
district is selling at 1s. 6d. per ton higher than ordinary quotations. 
There is still a very good demand for ferro-manganese, and an 
increased demand for spiegeleisen, but the trade in forge and 
foundry iron is limited. Iron ore is in fuller request for native as 
well as for foreign classes, and native ores are in larger output. 
They are selling at 14s. per ton net at mines. Spanish and 
Algerian ores are coming into West Coast ports freely, and are 
quoted at about 18s. per ton delivered. 


Steel. 

A much stronger and fuller trade is being done in heavy 
steel rails, and the mills in this district are now fully employed 
night and day. Ever since last August makers have found it 
difficult to keep their works going, even on half-time, but a better 
demand has set in, and makers have booked some large orders 
which are likely to be followed by others. Prices are steady at 
about £6 6s. to £6 10s. per ton for heavy sections. Light rails, 
colliery sections, and tramway rails are only a quiet trade. Con- 
siderable activity is reported in the mild steel trade, and the plate 
mills especially are working full time. Orders are largely held, 
and makers are likely to be busy for some time on the work they 
have on hand, while the prospect of new orders is more encourag- 
ing than it has been for some time. Local as well as general 
orders of some importance are in negotiation. Ship plates are 
steady at £7 10s. per ton net cash, and boiler plates are at 
£8 12s. 6d. The steel foundries are well employed, and merchant 


‘classes of steel are in better demand. The trade doing in chilled 


castings is considerable, and hoops and billets are in fair request. 
The outlook in the steel trade is very satisfactory, and a brisk 
time is looked forward to, 


Shipbuilding and Engineering. 


_ There are indications of a busy time in shipbuilding and 
marine engineering. ‘ Orders which have been expected for a long 
time are now likely to take definite shape, and local yards, being 
practically empty, are in a position to accept very heavy contracts. 
Engineers remain busy, especially on gun mountings and pro- 
Jectizes, 


Shipping and Coal. 


The shipping trade shows more activity this week. The 
exports last week included 14,083 tons of iron and 6217 tons of 
steel, a total of 20,300 tons, in comparison with 12,988 tons in the 
corresponding week of last year, an increase of 7312 tons. The 
total exports this year have reached 231,143 tons, in contrast with 
255,595 tons in the corresponding period of last year, a decrease of 
24,452 tons. Coal is firm and steady, and coke is in full demand 
at about 22s. 6d. per ton net at furnaces. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


RARELY has there been so favourable a condition of affairs 
for Easter holidays. The weather having continued all that could 
be desired, the first break in the year’s work has been enjoyed 
with a zest that has made all pleasure-places within easy reach of 
the city thoroughly congested centres. In the heavy industries 
Easter Monday and Easter Tuesday were fully observed, and in 
some instances, where work permitted, the holidays were further 
extended. In the lighter trades the general quietude of: business 
admitted of longer playtime. The miners usually make much of 
Easter. Although several pits were re-opened earlier than others, 
the collieries which closed on the night of the 12th inst. were not 
generally at work again until the 18th or 19th inst. 


The Coal Trade. 

Owing to the Easter holidays, the collieries were exceed- 
ingly busy during the full four days of last week, a very heavy 
tonnage of all kinds of fuel having been sent away prior to Good 
Friday. In spite of the abnormally mild weather which has pre- 
vailed, business in house coal has been so firmly maintained, there 
is not much likelihood of prices being disturbed until April is out. 
Quotations are about the same as those previously given, but the 
tendency is in favour of buyers, as is usual at this period of the 
year. Silkstone, in first quality, is quoted up to 12s. per ton, 
secondary grades fetching 10s. 9d. to lls. per ton. Barnsley 
softs are at 10s. 6d. to 11s. per ton, lower qualities being obtain- 
able at about 8s. per ton in owners’ wagons at the pits. For 
steam coal there is a satisfactory demand, and the situation is 
much better now that locomotive coal contracts are definitely 
settled, and the opening of the Baltic shipping season being so 
close at hand. Shippers are now makifig arrangements for 
supplies, the suspense caused by the railway contracts having 
been terminated by definite fixing of prices on the basis of 8s. 6d. 
per ton. Barnsley hards are being delivered in large quantities to 
the steam fishing trawlers, a continuously augmenting business 
with South Yorkshire collieries. 


Coking Slack, Smudge, and Coke. 

Coking slack and smudge are in increasing request, through 
the requirements of the new bye-product ovens, which are con- 
tantly being added to. Good samples, however, do not advance 
in value, the quotation being about 4s. 6d. per ton in quantities. 
Mor ordinary slack and smudge the call has not been so heavy, 
owing to works being set down for holidays, Prices range from 
3s. 3d. to 3s, 6d. per ton at the pits. The output of coke is in 
excess of market requirements, The weakening of pig iron values 
in North Lincolnshire is pretty certain to affect the demand: for 
coke. Derbyshire and certain other smelting districts are still 
receiving a fair tonnage. Although previous quotations are not 
changed, the tendency is towards weaker prices. 


Iron and Steel. : 
There has been no disposition to prolong the holidays in 
the leading steel establishments, the business in hand and in 
prospect encouraging early resumption of activity in nearly all 
departments. A good demand is maintained for crucible as well 
as for Bessemer and Siemens steel. The high-speed steels, for 
which the United States demand is exceptionally important, are in 
increasing request, and the steel manufacturers give favourable 
accounts of the trade in almost every direction. Steel for file and 
tool manufacture is in brisker request. Former quotations for 
irons remain at the time of writing : West Coast hematites at 74s. 
per ton, and East Coast at 72s. per ton, dess 24 per cent. at 
Sheffield and Rotherham. Lincolnshire irons are as follow :— 
No, 3 foundry, 52s. 6d. per ton; No. 4 foundry, 50s. 6d. per ton ; 
No. 4 forge, 49s. 6d. per ton; No. 5, white, mottled, and basic, 
53s, per ton. Derbyshire irons are unaltered, and continue rather 
higher than those of Lincolnshire, 


Railway and Marine Material, &c. 

Further work in railway and marine material has recently 
heen placed both on distant and home account. One local firm has 
hooked a considerable order for an English railway company, and 
has also received some satisfactory lines for the Indian State Rail- 
way. In tires, axles, springs, buffers, and other railway speciali- 
ties there is excellent work on hand, and large quantities of spring 
steel are being forwarded to India, which is a most important 
market at present for railway material of all kinds. The other 
leading distant markets for railway work are South America, South 
Africa, and Australia. Considerable activity is reported in cylin- 
ders, cylinder covers, bearings, and turbine work generally. Some 
good work has been placed on French account for points, crossings, 
and other specialities for tramway and light railway construction. 
The engineering establishments are well employed, largely on 
plant and machinery for local works extensions, and the outlook is 
regarded as satisfactory by the leading firms. 


The Tool Trades. 

Business is improving in various departments of these 
important trades, more especially in files, which are largely called 
for both for home and abroad. The increase in the requirements 
for our own industrial centres is a very satisfactory feature which, 
it is expected, will become more important as the season advances. 
Houses doing a Russian business do not find any exceptional 
demand for touls, but, generally, the volume of work in hand, both 
for home and foreign customers, is heavier than it was. The 
Spanish trade has picked up a good deal recently, more especially 
in tools and cutlery of certain classes. The Australian demand for 
sheep shearsis pretty good, but the South American market, though 
yielding fair orders, is not expected to be so important this season, 
owing to the shrinkage in the wool trade there and the greater 
attention being given to cattle-breeding and corn-growing. Some 
considerable orders for shears have come in from Cape Colony, and 
there is an average demand from home districts. 


Cutlery and Silver Wares. 

Rather more is doing in certain classes of cutlery, but 
the trade generally admits of much improvement, both in the | 
home and distant markets. A similar remark applies to silver and | 
plated wares. In the latter goods the orders are very unevenly | 
distributed, and one hears of satisfactory working from several | 
firms, while others complain of the lightness of such orders as | 
come to hand, more especially from the provincial centres, 





Mining Engineers. 
A joint meeting was held at Sheffield last week of the | 
Midland Counties Institution of Engineers and the Midland | 
Institute of Mining, Civil, and Mechanical Engineers. The | 
presidents of both bodies were present—Mr. T. W. H. Mitchell | 
and Mr. W. G. Phillips, Mr. Mitchell occupying the chair. The | 
principal business was to hear a paper by Mr. Isaac Hodges, | 
entitled ‘‘An Account of Sinking and Tubbing at the Methley | 
Junction Colliery, with a Description of a Cast Iron Dam to | 
Resist an Outburst of Water.” Mr, W. Price Abell read a paper | 
on ‘*The Reavell Air Compressor at Work”; Mr. T. h | 
followed with another paper on ‘‘ Black Ends: Their Cause, Cost, 
and Cure”; and Mr. McCutcheon described an apparatus he has 
invented for the detection of minute quantities of firedamp. 
The various contributors of papers received the hearty thanks of 
the members, 


Easter Monday and Sheffield Tramways. 

On Haster Monday the Sheffield tramways carried 345,230 
passengers, who paid in fares the sum of £1280 14s. 03d. This 
amount is the nearest approach to the ‘‘record ” one day’s takings 
—the sum of £1284 15s. 7$d.—received from passengers on 


| sleepers at £6 17s. 6d., all net at producers’ works. 





December 23rd last. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Situation Improved. 

BusINEss has been much interrupted by the holidays 
since last report, but nevertheless it may fairly be stated that the 
position is better, and undoubtedly the tone is more cheerful all 
round, this leading to the opinion that more animation will soon 
be noticeable, as consumers have bought little of late, and the 
necessity for buying will become more pressing. The news from 
abroad, and particularly from the United States, is of a character 
to impart confidence. In fact, from America reports are received 
which indicate that a ‘‘ tremendous ” business in steel is expected, 
and it may be found necessary to buy steel from this side. All 
pig iron consuming industries there are busy. Such information 
as this has had a good influence on our market, and almost all 
tendencies are now in favour of prices moving up. The only draw- 
back, indeed, is the heavy incubus of the stock of Cleveland pig 
iron held in Connal’s public warrant stores. It is true that this is 
being steadily reduced, but not fast enough to satisfy legitimate 
traders, and it will be long enough before the ‘“ wings” of 
the speculator are clipped by the short supply of Cleveland 
iron with which to operate. It was on March 5th that thestock 
began to decrease, and the quantity was then 750,095 tons, the 
largest quantity ever held by Connal’s, and, in fact, the largest 
stock of pig iron ever held in the North-East of England. On 
Wednesday last the stock had been reduced to 713,195 tons, a 
decrease of 13,456 tons this month, and of 36,900 tons since 
March 5th. At this rate it will be months before the stock is 
reduced to reasonable proportions, and until then the pig iron 
market will be at the mercy of speculators as far as the regula- 
tion of prices is concerned. Qu»tations for Cleveland warrants 
have lately been very erratic in their fluctuations, and consumers 
in consequence have been indifferent about buying. 


Cleveland Iron. 

Prices this week have moved rather more favourably for 
producers than for some time past, partly because warrants have 
been on the whole stronger in value. Last month Cleveland 
warrants touched 47s, 14d. cash buyers—the lowest this year, 
and closed for the holidays at 48s. 1d., but since business was 
resumed on Tuesday the quotation has further improved, and 
on Wednesday 48s, 4d. was reported as having been accepted. 
Both makers and second hands have put up their rates, and not 
less than 49s. has been accepted this week for early f.o.b. 
deliveries of No. 3 Cleveland G.M.B. pig iron, while 49s. 6d. 
was the figure for the leading brands. Better prices are needed 
by makers to cover the increased cost of production this quarter. 
They have had to raise the wages of their blast furnacemen 34 per 
cent., and the rates for the conveyance of ironmaking materials 
have been advanced 3 per cent., according to sliding scale, by the 
North-Eastern Railway Company. Then the rates of wages at the 
Cleveland ironstone mines are to be advanced 3-6 per cent.—at 
least, the mineowners have offered that, and the men are to 
announce their acceptance or otherwise by the 23rd. That will 
increase the price of ironstone. The miners can hardly expect to 
get any more when the blast furnacemen’s advance was 34 percent. 
No. 1 is at 50s. 6d. per ton, and is not very plentiful, neither are 
the lower qualities, the stock and production being mainly of No. 3 
quality. No. 4 Cleveland foundry is at 48s. 6d.; No, 4 forge at 
48s.; and mottled and white at 47s. 6d. per ton. 


Hematite I on. 

The price of East Coast hematite pig iron is slightly easier 
this week, the competition of Scotland, Cumberland, and Wales 
having at last had the expected effect. The supply of East Coast 
hematite pig iron which is available for sale for delivery before the 
autumn is very small, for almost all that can be produced is con- 
tracted for. But small lots in second hands are forthcoming, and 
in the face of the competition of other districts these are not 
readily disposed of, and the holders have been offering to sell mixed 
numbers at 68s. per ton, with No. 4 at 65s. 6d. Rubio ore is no 
cheaper, as far as regards quotations, but at the present time 
practically no one is contracting, and really there is no business 
to fix the actual value. Consumers have contracted for what they 
will need for the next three or four months, and are not very 
ready to give the 20s. per ton c.i.f. Tees, which the merchants are 
quoting, particularly when the freight from Bilbao to the Tees had 
dropped to 4s. 9d. Middlesbrough, and 4s. 104d. Stockton, while 
to the Tyne 4s. 74d. is accepted. 


Exports of Iron and Steel. 


These continue excellent from the Cleveland district, not- 
withstanding the holidays ; in fact, it has been difficult at some 
works to meet the demand made upon them on export account. 
The quantity of pig iron shipped this month up to Wednesday 
night was 71,396 tons, an compared with 73,103 tons last month ; 
47,563 tons in April, 1905; and 64,262 tons in April, 1904, all to 
18th. There have-likewise been good shipments of manufactured 
iron and steel, the quantity reaching 19,380 tons up to 18th, as 
compared with 15,275 tons in April, 1905, to like date. The 
exports of pig iron to Scotland have been particularly large this 
month. 


Manufactured Iron and Steel. 

The holidays at the finished iron and steel works have been 
very short this Easter, because the order books are well filled with 
contracts, and in the execution of some of them producers are not 
abreast of their undertakings. Thus the fact that manufacturers 
have booked few fresh orders is not of much consequence, for they 
have as much as they can do to @ope with what they have. The 
deliveries of plates are very good, not only on home account 
but also for export to Germany, Denmark, and Sweden. The 
— of plates are, therefore, well maintained, the Association 

eeping the quotation for steel ship plates at £7, less 24 per cent. 
f.o.t., both here and in Scotland. Steel boiler plates are at £8, 
and iron ship plates at £7 5s., both less 24 per cent. f.o.t. Below 
these figures the sellers will not go. Steel ship angles are at 
£6 7s. 6d., less 24 per cent., and iron ship angles £7 5s., less 24 per 
cent. Galvanised sheets are at £12 7s. 6d., less 4 per cent. for 
export and 24 per cent. for home consumption, and the demand is 
not quite so pressing as it was. Iron bars are at £7 5s., and steel 
bars at £7, both less 24 per cent. f.o.t. Heavy steel rails are at 
£6 7s. 6d., cast iron railway chairs at £3 15s., and steel railway 
Steel joists 
are steady at £6 7s. 6d., less 24 per cent., and, the building trade 
being active, there is a very fair demand for them. 


Clarence Ironworks. 

Some very interesting particulars were given at the annual 
meeting of Bell Brothers, Limited, by the chairman, Sir Hugh 
Bell, Bart. He stated that the price realised for Cleveland pig 
iron in 1905 averaged 46s. 6-83d. per ton, against 43s. 3d. in 1804 
and 46s. 11}d. in 1903. The firm produced 352,479 tons of Cleve- 
land pig iron in the year; the average per furnace per day was 
thus over 120 tons, which is considerably above the average. At 
their ironstone mines 1,093,335 tons were raised. Some yearsago, 
with a view of encouraging thrift among the workmen, the firm 
invited the latter to deposit money with the firm, and out of 5500 
men employed 700 had availed themselves of the opportunity; the 
deposits now amounting to £29,000. 


Chinese Commissioners at Darlington. 

The Commissioners who have been sent to this country by 
the Chinese Government to study British industrial and com- 
mercial methods have within the last. few days paid a visit to 
Darlington, and were received by the Mayor and Corporation. 
They visited the Darlington Forge Company’s works, the Rise- 





carr Rolling Mills, Messrs. Robert Stephenson and Co.’s Spring- 
field Locomotive Works, &c. It was intended that Newcastle 
should also be visited, but the time at their disposal did not permit. 


Coal and Coke. 

The prospects in the coal trade are very good, and the 
collieries are likely to have a busy tirae next month. Export re- 
quirements are heavy, and there is not much free coal for delivery 
over the next six weeks. Sellers have taken the opportunity to 
advance prices, and now for best steam coal for next month’s 
delivery lls. 6d. per ton has to be paid, with 10s. 6d. for seconds, 
and 7s. 3d. for smalls, but considerably more must be paid when 
prompt delivery is required. The Russian Admiralty are request- 
ing tenders for 150,000 tons of coal, and there are inquiries from 
the United States for steam coal, which, it is believed, will lead to 
business if the strike goes on ; in fact, itis not improbable that a 
large demand may spring up from that quarter. Best gas coals 
are at 10s. 6d. per ton, and seconds at 9s. 6d. f.o.b. Coking coal 
is more readily bought, 10s. 6d. f.o.b. being realised for best and 
9s. 9d. for smalls. A contract for 100,000 tons of best Durham 
unscreened and small coking coal has been received from Belgium, 
which leaves exactly these prices. The coke trade does not 
improve so far as prices go, but the demand is somewhat brisker. 
Medium is at 17s. per ton delivered at Middlesbrough furnaces or 
equal thereto. Best foundry coke is 18s. to 18s. 6d. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Effect of the Holidays. 

THE observance of the Easter holidays is becoming more 
general in the West of Scotland, and on the present occasion 
business was suspended to a greater extent than at any former 
time. The Glasgow iron market was closed from Thursday of last 
week until Tuesday, and as Monday was observed as the spring 
holiday in the Glasgow district, the works were generally closed. 


The Warrant Market. 

It is generally anticipated that business in warrants will 
now proceed in asteadier way. The difficulties of the recent heavy 
speculative account having been almost entirely overcome, it is 
believed that the violent fluctuations which recently agitated the 
market have ceased, at least forsome time. There is a likelihood, 
therefore, of a steaclier course of business being experienced, with 
a considerable reduction in the turnover of warrants, 


Output and Stocks of Pig Iron. 

The output of pig iron in Scotland has been steadily 
maintained, and, as the makers have been sending away large 
quantities of pig iron under contract, it is not believed that any 
material increase has been taking place in the amount of their 
private stocks. The stock of pigs in Glasgow warrant stores 
shows a decrease for past week of 250 tons, and now amounts to 
19,585 tons, of which 12,935 tons are Scotch warrant iron, and 6650 
standard foundry pig. 


Prices of Scotch Makers’ Iron. 

The decrease in the values of Scotch makers’ iron has 
been small in comparison to what has occurred in warrants. Since 
the beginning of the year the special brands have fallen, No. 1 in 
amounts varying from 2s. 6d. to 4s. 6d., and No. 3 from ls. 6d. to 
4s. per ton, and the following figures give a comparison of the 
prices of the various brands now with those current twelve months 
ago :— 


No. 1. No. 8. No. 1. No. 3. 

s. d s. d s d s. d 
Monkland a ES oe OEP fk ce CO eee 
Carnbroe .. 61 0 58 0 56 0 53 0 
Clyde .. -- 6 6 61 0 58 0 53 6 
Cee cs as BO. BO Re cs BS Ue 
Gestehewie .. @6E.. GO. « Se a. Bre 
Summerlee .. 67 6 .. 61 6 58 6 4 0 
Langloan .. .. 69 0 .. 638 0 64 0 % O 
Cec. Ss eS SS GS. ES eee 
Glengarnock .. -66 6 .. 60 0 58 6 3 
ees. .. COE... B.C. . RO 2. Sas 
Dalmellington.. ~« SE OS. 6. Se a Cee 
Shotts ae ET mR 58 6 54 0 


Scotch Hematite, 

There is alarge and steady market for Scotch hematite 
pig iron, the prices of which are again a little easier in sympathy 
with the general conditions of the market. Merchants now quote 
70s. per ton for this class of iron delivered at the West of Scotland 
steel works. In January the price was 73s. 6d., but twelve 
months ago the quotation was only 60s. per ton. The outlook in 
the hematite branch is very favourable, as the steel makers will 
require large deliveries for a considerable time to meet the heavy 
orders they have in hand. The current output of Scotch hematite 
is now the largest that has ever taken place. 


Shipments of Scotch Pig Iron. 

The past week’s shipments of Scotch pig iron were con- 
siderably smaller than those of the preceding week. They 
amounted to 5778 tons, compared with 9170 in the corresponding 
week of last year, showing a decrease of 3392 tons. The total 
shipments since the beginning of the year are now 82,741 tons, 
being 1649 more than in the corresponding period of last year. 


Arrivals of English Iron. 

The arrivals of pig iron at Grangemouth from the Cleve- 
land district amounted to 14,572 tons, being 5134 more than in the 
corresponding week of last year. Theaggregate imports since the 
beginning of the year are now 144,154 tons, showing an increase of 
11,242 tons over the quantity brought in from the East Coast in 
the corresponding period of last year. 


The Finished Iron and Steel Trades. 

The amount of new business in the malleable iron depart- 
ment is disappointing, but a number of the makers have good 
orders in course of execution. Some of the buyers have been 
holding off in the expectation of being supplied at reduced prices, 
and it has been pointed out, from their point of view, that the 
rates charged in England are comparatively more satisfactory. 
The makers allege, on the other hand, that the reductions hitherto 
made in the prices of pig iron are not such as to justify a further 
reduction in the values of finished iron. The steel makers have 
had the matter of prices under consideration, and decided not to 
make any change at present. Employment is well kept up in the 
steel trade, there being a large demand for shipbuilding and other 
structural material. In some articles competition with the North of 
England is increasing in keenness; but it is believed that there 
is still a large amount of work to come forward. 


The Coal Trade. 

There is a large increase in the coal shipments, due, it is 
believed, to the troubles on the Continent. It does not appear to 
what extent business is likely to be affected by the labour disputes 
in the United States. The past week’s coal shipments from 
Scottish ports amounted to no less than 305,682 tons, being 37,413 
tons more than in the preceding week, and 80,258 tons over the 
quantity despatched in the corresponding week of 1905. The 
holidays have not affected business in the home branch of the 
trade to any great extent. Cold weather has, indeed, quickened 
the demand for household coal, the prices of which are fully main- 
tained. Steam coal is quoted at Glasgow Harbour 8s, 9d. to 
8s, 104d., splint 9s., and ell 8s, 9d. to 9s. 6d. per ton. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Holiday Time, and the Coal Trade. 

Since Thursday last there has been quite a holiday 
character about the trade, and to add to it, tonnage has not come 
in freely. As the colliers usually put on a spurt before holidays 
there would have been a fair average despatch at Cardiff, most of 
the coalowners being well placed up to May; but non-arrival of 
steamers lessened the total of exports at Cardiff ; Newport 
despatched a total of 80,215 tons; Swansea, 61,537 ; but Port 
Talbot showed a decrease, compared with the previous week, of 
34,000 tons on the total export, and the coal total was only 26,555 
tons. The chief features of coal business at Cardiff up to Friday was 
a better inquiry and firm quotations for small steam ; slackness in 
large ; fairdemand for housequalities ; quietnessinsemi-bituminous. 
Business was nominally resumed at the docksat Cardiff on Wednesday 
but in a very half-hearted manner, as may be seen from the fact 
that only eight vessels were despatched, with a total of about 
17,000 tons. Newport sent away four vessels, Swansea seven, with 
various cargoes. It was stated on ’Change, Cardiff, mid-week that 
few inquiries had been received, that the coal market was in a 
torpid state, and that, as sidings were full, the immediate outlook 
was unsatisfactory. Next week, probably, a better state of things 
will prevail. Prices are fairly good, but must be taken as nominal. 
Last week the 15s. quotation was not strongly held. ‘lhe latest 
tigures are :—Best steam, 14s. 9d. to 15s.; best seconds, 14s. 6d. to 
l4s. 9d.; seconds, 13s. 6d. to 14s.; drys, 13s. 9d. to 14s.; best 
smalls, 9s. 9d. to 10s.; best ordinaries, 9s. 3d. to 9. 6d.; seconds, 
8s. 9d. to 9s.; inferiors, 8s. 3d. to 8s. 9d. Monmouthshire semi- 
bituminous: Best large, 14s. 6d. to 14s. 9d.; best ordinaries, 14s, 
to 14s, 3d.; seconds, 13s. 3d. to 13s. 9d. House coal: Best, 16s.; 
best ordinaries, 14s, to 14s. 6d.; seconds and other kinds, 11s. 
13s.; No. 3 Rhondda, 15s.; brush, 13s.; smalls, 11s. to 11s. 3d.; No. 
2 Rhondda, 12s, 6d. to 13s.; through, 10s. to 10s. 6d.; smalls, 
8s, 6d. to 9s. Patent fuel, 15s. 6d. to 16s. 6d. Coke, 16s. 6d. to 
24s, 6d. Pitwood, 19s. 6d. to 19s, 9d. 


Swansea Coal Market. 

Some degree of slackness continues in the anthracite trade, 
and prices show no improvement. One class of coal, the red 
vein, is moderately brisk, and it was reported on ’Change this 
week that this coal was scarce. Big vein not very brisk; latest 
tigures :—Best malting, 18s. to 19s.; second, 15s. to 16s.; big vein, 
lls. to 11s. 6d.; red vein, 10s. to 10s. 3d.; cobbles, 15s. to 16s.; 
nuts, 17s. to 18s.; peas, 1ls.; rubbly culm, 5s. to 5s, 3d.; duff, 
3s. 6d. to4ds. Steam coal: Best, 14s. to 14s. 6d.; seconds, 11s. 6d. 
to 12s. 6d.; bunkers, 10s. to 11s. 6d.; small, 7s. 6d. to 8s. 6d. 
House coal: No. 3 Rhondda, I4s. to 14s. 3d.; through, 11s. 6d.; 
small, 10s. 6d. to 11s. Patent fuel, including tax, 11s. 9d. to 12s. 
Steam and house qualities reported in good demand, and prices 
firm. 


Hauliers Dissatisfied. 

The attitude of the hauliers in various districts is attract- 
ing attention, and one need not be surprised, remembering that 
upon several occasions they have been the means of hampering 
work at collieries. Several meetings were held on Easter Monday, 
one of the most important being at Cymmer, Rhondda Valley, 
where it was addressed by the miners’ agent, Mr. D. Watts 
Morgan, who explained that, under whatever basis or standard 
the men now worked, the net result under the new agreement was 
that, where drawing was done away with, the wages must be made 
up to 4s. 1ld. This was the minimum, below which none of the 
day hauliers would be paid, though in some cases their wages might 
bemore. Mr. Morgan also touched upon overtime, which he thought 
eventually would cease. What they, the men’s leaders, were fighting 
for was the securing of an advanced standard rate of pay to the 
men based on trade union principles, as in every other industry. 
The latest yiew of the situation, which may become serious if 
the directions of leaders are not followed, is briefly this :—Glyn 
colliery men to resume Thursday, when men’s representatives 
will seek an interview with management ; Garw men will not sign 
agreement until further information given ; Rhondda men object 
to overtime clause ; some of the Monmouthshire pits to continue 
at work pending negotiations ; Merthyr and Dowlais district to 
hold meeting Monday next. 


Workmen's Compensation Act. 

The introduction of this measure by the Government 
has not met with general approval, and in certain districts it is 
considered that a good deal of amendment will be necessary 
before its acceptance. One objection is that the contracting-out 
clause is not sufliciently strongly worded, as one puts it, to pre- 
vent workmen from being ‘* jockeyed into accepting contracting- 
out schemes in lieu of the Compensation Act itself ;” another 
that miners’ diseases clause is too narrow, and should include 
more diseases than those enumerated, In Wales asthma is one 
of the most prevalent. 


The Steel Rail Trade. 

The great undertaking at Dowlais will take a long time to 
complete, but the results will be of marked importance, furnaces 
and mills yielding much greater outputs. Electric power is to be 
largely in evidence, with a visible displacement of men. Upto the 
present date the record output of heavy rails at the mills has 
been 4000 tons, and upon one occasion, | learn, 4500. The next 
record is likely to be 5000 tons, The ordinary public critic ques- 
tions whether such achievements will not outpace demand, but the 
men behind the scenes look forward confidently to much larger | 
demands, home, colonial, and foreign. India State Railways are 
yet only in their infaney, comparatively. Last week 3000 tons of 
rails were despatched to Kurachee. One of the largest returns 
of old rails from Madras has just taken place, consigned to Guest, 
Keen and Nettlefold ; this was 1000 tons. One furnace was blown 
out last week for re-lining. There has been a resumption of work 
at Briton Ferry Works. Holiday influences told on most of the 
iron, steel, and tin-plate industries last week. One cargo of billets 
from Antwerp came in, and a consignment of bars from Liverpool. 
steel output, Swansea, is rather sluggish, 


The Tin-plate Trade. 
Last week the tin-plate output was reported as lower than 
at any period this year. Slackness and holiday influences were in 
combination, Thirteen mills were idle. Make was limited to 





55,782 boxes, and the export to 56,216 boxes. Present stocks 
208,747 boxes. One steamer is loading this week for the Far East, 
but the desired recovery of the Russian trade is backward in giving | 
good indications. | 


Iron, Steel, and Tin-plate Quotations. 
Pig iron has shown a slight advance. Middlesbrough is 





now quoted at 48s. 3d. ; Welsh hematite bars, 67s. 6d. ; Bessemer 
mixed numbers, 6d. ; Siemens steel bars and Bessemer, 
£4 17s. 6d. Tin-plate, advancing :—I.C., 20 by 14, 112 sheets, 
108 lb., Bessemer primes, 12s. 9d.; wasters, 12s. 1}d. Siemens 
primes, 12s. 10}d. to 13s.; wasters, 12s. 3d. Roofing sheets, £9 5s, | 
per ton; big sheets for galvanising, 6ft. by 3ft. by 30 gauge, 

£10; finished black plates, £9 17s. 6d. per ton. Block tin has 

advanced 10s. on the week ; price is now £176 15s. Spelter also | 
shows an advance of 2s, 6d. per ton ; price is now £25 lis. Copper, 
#85 5s, Silver quotation is 29f per ounce. 


+) 
Dos, 


| 

New Colliery Enterprise. | 

The striking operations on the Moors, Aberavon, are 

reported to have been successful, and a new colliery is to be 
started. 


| There is talk of some large Government orders in loc 


A Great Output. 

Last week I mepeeee a record outputin Glamorgan. This 
has now been exceeded at Bargoed, Mon., 2363 tons having been 
sent to bank in twenty-four hours. The colliery is one of the 
Powell Duffryn Company. 


Shrewsbury W-ter Supply. 

A meeting was held last week in Shrewsbury with regard 
to the Church Pulverbatch water scheme. This was estimated to 
cost, with gathering grounds, about £180,000. After full particu- 
lars had been given, the motion to adopt the scheme was put and 
duly carried. 


Motor Omnibus Service. 

A service from Gloucester to Malvern is finding consider- 
able favour in the cathedral city. At a recent well-attended 
meeting I learn that a committee was appointed to draw upa 
scheme. One of the suggestions was the issuing of 8000 £1 
shares. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


Iron and Steel in Rheinland-Westphalia. 


MATERIAL changes have not taken place on the Rhenish- 
Westphalian iron market since last week, only in some branches a 
slight reserve was noticeable, and the tone has been just a trifle 
more quiet than previously. Generally, however, a good activity 
can be reported to exist in the various trades, pig iron selling freely 
at the former quotations, while semi-finished steel is as strongly 
called for as ever, Scrap iron is dull, dealers offering freely, and 
prices, therefore, have met with a slight decrease, to the great 
satisfaction of consumers, who considered the former quotations 
far too high. Both girders and sectional iron are in improving 
request ; specifications come in freely, and foreign demand has 
shown more life than previously. Bars are in strong request. 
The orders for bars in basic that have been secured will keep the 
mills employed for at least four to six months ; also iron bars have 
been in very good call. Hoops meet with fair request, and the 
mills report themselves provided with orders for several months 
ahead. On foreign account rather less is done than previously, 
which may be partly due to the fact that from the Ist of April an 
export bounty of M.7 p.t. only is paid. Existing orders at the 
plate mills secure employment for some weeks, and this prevents 
the mills from feeling the slight falling off in demand that has 
taken place here and there. A good business is done in wire, and 
the production of wire rods for the second quarter has already been 
disposed of. The Wire Rod Convention has been prolonged till 
July, 1907 ; for the 20th inst. a general meeting in Diisseldorf has 
been fixed, when the question of removing the central office of the 
Convention from Berlin to Diisseldorf will be settled. Sales on the 
pipe market have been fairly satisfactory. The German Cast Tube 
Convention has been prolonged till March 31st, 1908. 


Siegerland Iron Trade. 

The blast furnace works of the Siegerland are well 
employed. Home as well as foreign inquiry has continued brisk. 
The bar mills are all well engaged, and other articles of building 
material are likewise in fair request at paying prices. The 
Hessische Ludwigs-Bahn has ordered 620 locomotives for existing 
lines, and 60 locomotives for lines that are to be built. 


List Quotations. 

The following are the present list prices per ton at works: 
—Good forge pig iron, M. 65; iron for steel making, M. 67 ; 
spiegeleisen, M. 92, free Siegen; foundry pig, No. 1, M. 78; No. 3, 
M. 70; hematite, M. 82; raw bars, M. 82 to M. 87; billets, M. 95; 
plates, M. 97, all in basic, the Siemens-Martin quality realising 
M. 5 p.t. more. Scrap iron, M. 50 to M. 60, and M. 63 p.t., accord- 
ing to quality. Old iron rails, M. 79 to M. 80; good merchant 
bars, M. 119 to M. 120, and in some cases M. 125 p.t.; iron bars, 
M. 142 to M. 145; plates, M. 130 to M. 132; boiler-plates, M. 140 
to M. 145; sheets, M. 132 to M. 135; drawn wire, M. 150 to 
M. 155 ; iron wire rods, M. 132-50 to M. 135. 


Coal and Coke. 

Demand increases perceptibly, both in Silesia and in 
Rheinland-Westphalia, and the condition all round is very firm. 
In the first two weeks of March shipments in Silesia have been 
6910 wagons per day, against 5910 wagons during the correspond- 
ing period the year before. The strike in the Falkenau and 
Gottesau district in Saxony has caused a further increase in the 
demand for Silesian coal. Foreign orders accumulate on the 
Rhenish- Westphalian coal market, and the pits find it difficult to 
execute the contracts within the time stipulated for, as home con- 
sutoption is just as heavy as before. Coke, especially blast furnace 
and foundry coke, is in very active request. Hlouse fuel has, 
naturally, been less animated than previously. 


Austria-Hungary. 

A fairly good trade is done on the iron and steel market 
in Austria-Hungary, but sales are not large or of much importance 
yet. Prospects for early summer are considered to be pretty 
favourable, however. Coal, as well as coke, are in satisfactory 
request ; prices remain strong, and there is rather less underquot- 
ing going on than previously. The Bohemian brown coal trade 
is profiting by the strikes in the Saxon districts, 


Improving Condition in Belgium. 

A lively sort of trade has been done on the Belgian iron 
market, and much steadiness and a generally confident tone can 
be reported in the different branches. In foundry pig and in 
basic the orders booked of late have been so heavy that further 
contracts cannot for the present be accepted. There are next to 
no stocks at the works. For forge pig, common quality, 75f. p.t. 
free Charleroi, or 85f. p.t. free place of consumption, is quoted. 
In the semi-finished steel trade the stiff tone of former weeks has 
been well maintained. Law bars are quoted 110f, tu 112f. p.t.; 
billets, 130f. p.t.; plates, 132-50f. p.t. The business in scrap iron 
has recently shown a weakening tone, offers increasing from week 
to week ; consumers, however, being sure of a decrease in prices 
before long, purchase but scantily. The scrap iron consumed by 
the rolling mills is at present paid with 70f. to 72f. p.t., free place 
of consumption. All the large manufacturing ectablishments are 
amply provided with orders ; a scarcity in raw material continues 
to be complained of. Bars are obtainable at £5 10s. to £5 14s., 
f.o.b. Antwerp. A strong increase in the demand for girders is 
reported, prices being £5 5s., f.o.b. Antwerp for export, and 
140f. p.t. for home consumption. Lively employment con- 
tinues at the plate and sheet mills, the majority having 
sold their output till the end of June at £6 4s. for heavy 
plates, and £6 16s, for thin plates. A falling off in the demand 
for rails is to be reported, only Cockerill got an orde. Egypt. 
ves and 
wagons holding out, which would secure employment tc shops 
for some months. The condition of the Belgian coal industry 
could not possibly be more satisfactory than it is at present. All 
sorts of fuel meet with vigorous request, and output is not equal to 
consumption. _Briquettes have been advancing from 18-50f. to 
18-75f., or 20-50f. to 20-75f. per ton for locomotives, while 
briquettes for steamers fetch 22-75f. per ton. Coke is. firm at 23f. 
for common sorts, and 26f. for best quality. 


Satisfactory Condition of the French Iron Market. 
Orders are plentiful in France, and if supplies in coal can 
be kept at a normal rate, there is likely to be much briskness 





and increasing activity in the various departments of the iron 
trade during summer. In the French minette district a scarcity 
in coal has already been felt. Inthe Longwy and Nancy districts 
the strike has caused trouble and delay, the foundries and con- 
struction shops being unable to execute orders within the time 
stipulated, owing to want of fuel, and very long terms of delivery 
have to be asked. Of the French coal market very little can be 
said at present, except that it is in a state of trouble and uncer. 
tainty—there is no saying when the strike may end. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 4th. 


AN interesting feature of the recent rail demand is the require- 
ments of foreign markets. Last week the Grand Trunk Pacitic 
contracted for 50,000 tons of steel rails from the United States 
Steel Products Company, a branch of the United States Steel Cor- 
poration which looks after the exporting trade. Mention was 
made recently of negotiations for large quantities of rails for 
domestic use. The contracts recently placed cover 150,000 tons 
previously referred to as inquiries. Electric traction lines are also 
in the market for girder rails, and a contract was placed on 
Saturday for 8000 tons. Among the standard rail contracts placed 
within a few days were 10,000 tons by the Chesapeake and Ohio, 
4000 tons by the Copper Range and South-western, 70,000 tons by 
the Santa Fé, 10,000 tons by the Central of Georgia. In electric 
rails the total transactions for the past ten days foot up something 
over 20,000 tons. The railroad companies are also liberal pur- 
chasers of structural material. The Buffalo, Rochester and 
Pittsburg ordered 2000 tons; the Erie Railroad 4000 tons. 
Nearly all the steel rail mills are now filled to overflowing and 
those who have not ordered will be obliged to go withcut. The 
American Bridge Company has placed contracts for 60,000 tons of 
bridge and structural material for bridges and buildings, :uch of 
this material being intended for construction work in this city. 

The bar mills and the sheet mills continue to run full time. The 
tube mills are well sold up, and are quoting prices at the highest 
figures for months for early delivery. The pipe makers are quite 
active, and there are inquiries this week on the market for some 
20,000 tons of pipe, all of which will be contracted for before the 
end of this month. The 600,000 miners of the United States are 
now for the most part idle, although negotiations are pending 
to-day in this city and in western cities, with a view to a resump- 
tion, provided terms can be made. There are rumours of a friendly 
understanding being arrived at in the bituminous coalfields, but in 
the eastern anthracite region the information is less assuring. 
Protection has been sought for to the extent of storing facilities in 
many localities, this city being provided with a supply of 9,000,000 
tons within easy reach. 

The influx of orders from small consumers of iron and steel con- 
tinues, and the terms made by manufacturers are acquiesced in by 
buyers, who are more anxious for assurances of delivery than for 
any concessions in prices. 

The copper situation is strong, especially as to electrolitic and 
lake grades. The average prices being paid is 18} cents c.i.f. 
Casting grades are selling at 184 for near-by shipment. Exports 
last week aggregated 3906 tons, making shipments for the month 
of March 14,916 tons. The exports of copper during the first 
quarter of the year were 12,705 tons less than during the same 
quarter last year. Total shipments for first quarter 47,121 tons. 
Domestic consumers are pretty well supplied for the present. 
There is a moderate demand for lead on a basis of 5-35. The 
supply of tin is equal to the demand, and there are no special 
features to note. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Dr. W. A. Caspari has resigned his assistantship at the National 
Physical Laboratory, and bas established himself as a consulting 
chemist at 7, Idol-lane, E.C. 

Mr. JOSEPH BERNAYsS, having arranged to retire from active 
business, requests that until further notice all communications be 
addressed to him at the Blenheim Club, St. James’s-square, 
London, 8.W. 

Herr A. Borsic, of Berlin and Upper Silesia, on the termina- 
tion of his agreement with his late agent, Mr. E. C. Amos, 20, 
Bucklersbury, E.C., has opened offices at Finsbury-pavement 
House, and appointed Mr. Robert Weatherburn, M.I, Mech. E., to 
be his sole British agent. 





ELECTRIFICATION OF THE SWEDISH STATES RaAiLWAys.-—'The 
Swedish States Railways are on the eve of executing very exten- 
sive tests on their lines in order to sift the important question of 
electrical traction for their systems, and in order finally to decide 
on what principles the Swedish Railways should be electrified. 
They propose immediately to start trials with the Oerlikon systems, 
and for this purpose a stretch of 3 kiloms. between the Central 
Railway Station of Stockholm and Toimteboda has been fixed upon 
for these experiments, and is being equipped with an Oerlikon 
overhead contact line. 

GASWORKS EXTENSION AT AYR.—Notwithstanding the progress 
made by the Corporation electricity works at Ayr, the manufactur- 
ing capacity of the gasworks there has had to undergo considerable 
extension. There are two gas companies in the town—the Ayr Gas 
Company supplying the district on the south side of the river, and 
the Ayr and Newton Consumers’ Gas Company supplying the 
district on the north side of the river. The present consumption 
under the system of the latter company is 60,000,000 cubic feet per 
annum, the price being 2s. 11d. per 1000ft. New plant has just 
been laid down, and formally started. It is capable of making 
100,000,000ft. per annum, and with very slight extension the ccm- 
pany will be able to increase the output to 150,000,000 cubic feet. 
The additions just: completed comprise retort-house, retort bench 
and mountings, boiler, condensing plant, washer and scrubber, 
exhaust-house, and holder. The retort-house is capable of manu 
facturing 500,000 cubic feet of gas per day of twenty-four hours, 
and the condensers can deal with alike quantity ; while the washer 
and scrubber can deal with 750,000ft. per twenty-four hours. There 
are two exhausters, one for working during the day and the other 
at night. The capacity of the new holder is 484,500 cubic feet. 


Contracts.—The Paterson Engineering Company, Limited, of 
Amberley House, Norfolk-street, Strand, has received numerou 
orders for purifiers. Amongst these we notice two exhaust 
heaters and softeners, each of 33,0001b. hourly capacity, for the 
Derbyshire and Nottinghamshire electric power generating station, 
to the order of Messrs. Davey, Paxman and Co.; two Paterson 
condensation water purifiers and grease eliminators for the London 
County Council; one Paterson condensation water purifier and 
grease eliminator, with make-up softener of 2500 gallons hourly 
capacity, for the London and North-Western Railway Company's 
works at Crewe.—We are informed by the Linde British 
Refrigerating Company, Limited, that the]s.s. Hibernian, s.s. Hun- 
garian, and s.s. Sardinian, of the Alian Line, are being equipped 
with large duplex refrigerating installations on the Linde ammonia 
compression system. ‘‘ Lightfoot” dry air refrigerating machines 
are being supplied by this firm to the order of Messrs. Vickers, 
Sons and Maxim for two cruisers for the Peruvian Government. 
The South Shields Corporation have ordered a Linde refrigerating 
plant. The Surrey County Lunatic Asylum at Woking is to be fitted 
with an extensive refrigerating plant on the Linde carbonic acid 
system. 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 
from abroad the name and address of 








When an i tion is com 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given ig the date of application ; the second date at the end of 
the abridgment is the date of the adverti t of the opt of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
yonths of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 








STEAM ENGINES AND BOILERS. 


5921. March 21st, 1905.—IMPROVEMENTS IN STEAM ENGINE AIR 
Pumps, William Weir—Messrs. G. and J. Weir, Limited— 
Holm Foundry, Cathcart, Renfrewshire. 

This invention relates to improvements in direct-acting air 
pumps of the single-acting type, where these are driven by direct- 
ting steam cylinders, and is designed more particularly to render 
the working of these more efficient, more economical in steam 
wnsumptions, more compact and Jess variable in the relative 
speed of the upward and downward strokes. The working of 
single-acting air pumps, when driven by direct-acting steam 
cylinders is unsatisfactory, on account of the great difference in 
the load on the air-pump bucket on the upward and downward 
strokes. There are three figures. Fig. 2 is a sectional plan of a 
steam-actuated valve. The air pump is of the usual type, with 
foot bueket and head valves. There are a steam cylinder and a 
steam-actuated: valve chest, with usual valve gear. The steam 
cylinder is arranged with the usual ports leading from the steam- 
etiated valve chest to the lower and upper ends of the cylinder 
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respectively. The steam-actuated valve F isin such a position that 
the steam piston is at the bottom end of its stroke, and commenc- 
ing its upward stroke. Steam is admitted to the valve chest 
through the supply branch D, then through the port H* on the 
valve face N—this port being open above the valve G—then into 
the cavity H+ through the port H?, port H!, and thus to the 
cylinder below the piston, causing it to make its upward stroke. 
At the same time the steam on the upper side of the piston is 
exhausted to the atmosphere or condenser through the ports J! J? 
J3 into E, the fina! exhaust outlet. After making the upward 
stroke, the piston comes to the top end of the cylinder, and the 
valve F is thrown over and feversed in the usual manner of the 
Weir valve. In this position the port H? has cut off the steam 
supply through H!, and is now opposite a blind port Q. The 
high-pressure steam remaining on the under side of the piston 
passes through H! and J? into J? J! to the top of the piston, where 
itexpands and acts on the differential area between the top of 
the piston and the bottom of the piston, ¢.¢., the area of the large 
piston-rod, thus causing the pump to make the downward stroke. 
This rod is made of such a diameter 4s will furnish sufficient area 
for the steam to act on to cause the pump to make its downward 
stroke. —March 21st, 1906. 

"341. May 3rd, 1905.—IMPROVEMENTS IN STEAM SUPERHEATERS, 

Wilhelm Schmidt, Wilhelmshihe, near Cassel, Germany. 

This invention relates to steam surperheaters, which are formed 
by a number of the well-known boiler fire tubes used in steam 
oilers of the locomotive, marine or like type. The tubes serving 
is superheaters are very highly heated, while the rest of the 
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Fig. 5. 


tubes used in the usual manner are surrounded by the boiler 
water and are not so highly heated. These differences of tempera- 
ture cause different lengthwise expansions of the superheater and 
flue tubes, and for compensating the lengthwise expansion of the 
superheater tubes the latter are corrugated or undulated. ‘lhere 
ire seven figures. Fig. 5 illustrates the detail of such a tube 
forming, with its mantel tubes, the superheater. Those flue tubes 
which are used as superheating tubes are marked 41. The jacket 
tubes ¢ are fastened at one end to the tube-plate w of the locomo- 
tive boiler and at the other end to a chest 4, which is rather short 
and also comparatively narrow. Only the middle parts of the flue 
tubes b! are provided with jacket tubes ¢, which are fastened and 
open into the chest. The jacket tubes ¢ are firmly attached to 
the front side 1 of the chest h, and the flue tubes b! are fastened 
to the rear side 2 of the chest 4. The steam collected from 
the boiler by the steam dome passes through a tube and enters 
the chest g arranged on the rear side of the smoke chamber. In 
the front side g! of this chest are firmly attached the superheater 
tubes b!, which possess corrugations wv! for the purpose of impart- 
ing to these tubes 61, which serve as superheating tubes, a certain 
amount of elasticity. The jacket tubes ¢ which surround the flue 
tubes b! are attached to the rear side g? of the steam chest g, and 
in addition they are attached firmly and steam-tight to the tube- 
plate w of the smoke-box. The jacket tubes ¢ are provided with 
ai inner tube ¢! to form an annular space p between ¢ and @, so 
that the steam which is to be superheated, and which passes 








through the annular space between the flue tubes }' and @, is not 
cooled too much by the action of the boiler water surrounding the 
tubes ¢. The annular space between ¢ and ¢! protects the steam to 
be superheated when it passes along the superheater tubes. The 
products of combustion pass in the usual manner through the tubes 
61, and in that part of the tubes which is surrounded by the 
tubes ¢.and ¢! the steam coming from the chest g and passing 
through the annular space p is highly superheated, passes thence 
into the chamber / and from there to the lower side of the boiler 
me the tube to the cylinders of the steam engine.— March 21st, 


LOCOMOTIVES. 


24,670. November 29th, 1905. — IMPROVEMENTS IN APPLYING 
TURBINES TO Locomotives, Lida Wilson, Tontine Hotel, 
Greenock. 

Owing to the mechanical construction of locomotives and the 
nature of the services required from them, it has hitherto been 
found difficult to apply turbines to drive locomotives of the 
ordinary types. The turbine casing—which does not rotate—is 
secured to the locomotive side frames. With turbines on the bogie 
or pony-truck axles, both the turbine casings and also the steam 
and exhaust pipes must be so arranged as to permit of the neces- 
sary movements of the bogie or pony truck, There are four 
figures. Fig. 3 shows a vertical inside view of a reversible turbine 
mounted on the bogie axles. A are the axles prolonged outside 
the locomotive wheels. B are the turbines mounted on’ such pro- 
longations of the axles. C are the pipes conveying the exhaust 
steam from the locomotive cylinders to the turbines, D are the 
pipes shown in alternative positions conveying the exhaust steam 
from the turbines to the smoke-box or smoke stack of the loco- 
motive. The pipes must be arranged to suit each design of loco- 
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motive. This can be effected by the use of swivel P, shown in 
alternate positions, ball and socket Q, and extension joints in the 
pipes in the appropriate places for each ‘pipe svstem to suit each 
design and dimension of locomotive. E 1s the rod to operate ‘the 
reversing valves of the turbines. This rod should be connected to 
the lever ordinarily used to reverse the motion of the locomotive 
reciprocating engines, so as to reverse them and the turbines by 
one operation by the engine-driver. F is the pipe connected to 
the turbine casing and the locomotive boiler feed pump to remove 
water from the turbine casings. This water may also be allowed 
to flow out through the drain cocks G, operated by the driver by 
means of the rod H. The outer side of the casing of the turbine 
is mounted on the axles A, which bearing may be formed as a 
sleeve, preferably consisting of ball bearings and thrust collars, 
kept steam tight by water lute stuffing glands, supplied with water 
by a pipe. The water runs inside the turbine, and is removed 
through pipe F or drain cocks G.— March 21st, 1906. 


RAILWAYS AND TRAMWAYS. 


15,976. August 4th, 1905.--IMPROVEMENTS IN RAILWAY POINT 
oR SWITCH OPERATING MECHANISM, Levis L. Bigelow, Sultan, 
Snohomish County, Washington, U.S.A. 

This invention relates to railway switches of the type wherein a 
pivoted bar is arranged along the track, and its free end adapted 
to be removed to one side or the other by wheels carried on the 
car or train, the movement being imparted to the switch point by 
a link. The object is to provide an apparatus which eliminates 
the various disadvantages of previous fornia, and consists in pro- 
viding a freely-pivoted bar in conjunction with flanges operating 
wheels adapted to engage a guide rail leading on to the pivoted 
bar. There are four figures. Fig. 1 represents the switch in plan, 
the relative position of the operating wheels to the mechanism 
arranged on the road bed being shown. 1 and 2 are the two 
track rails. One of these, as the rail 1, is provided with a 
recess, 1s shown at 3 for the reception of the end of the movable 
switch-point 7. The movable switch-point 7 is shown as being 
pivoted at 8. A guard rail 4 is shown with the track rail 1 and 
the switch-point 7. Placed centrally between the track rails is a 
pivoted bar 11 connected with the switch-point 7, as by a rod 10, 
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so that when one moves the other will be compelled to move also. 

The pivoted bar 11 is a member which is engaged by a member 

carried upon the car, and actuated thereby to throw the switch. 

The bar 11 is of a wedge shape or tapered, and is pivoted at the 

small end 12, while the rod 10 is pivoted to the large end. The 

rail 13 is secured centrally between the track rails 1 and 2, and the 
pivoted bar 11 is pivoted thereto at 12. The two flanged wheels 

15 and 16 are conveniently mounted on the car for movement to 

and from the guide rail 13, and are capable of movement inde- 

pendently of one another, so that when one wheel is lowered 
and its flange engages the bar 11 on one side, the bar will be 
shifted in one direction, and when the other wheel is lowered its 
flange will engage the bar on its opposite side, and therefore 
shift the bar in the reverse direction. These wheels 15 and 16 
are each carried upon the lower ends of rods 17 and arranged one 
in advance of the other, the rods being mounted to have vertical 
movement inysuitable guides carried by the car. These rods 17 and 
the wheels jed thereby are normally held in elevated position 
by helica hs surrounding the rods 17, and at their upper ends 
these rods are provided with heads which afford a broad bearing 

surface for the foot ofthe operator.— March 21st, 1906. 

20,237. October 6th, 1905..-METHOD FoR EMBEDDING TRAMWAY 
RAILS IN CONCRETE-ASPHALT PAVEMENT OR IN ANY OTHER 
STREET PAVEMENT CONSTRUCTED OF LiquipD oR PLASTIC 
MATERIALS, Franz Melaun, 9a, Hardenberg-strasse, Charlotten- 
burg, Prussia.—Date under International Convention, 17th 
October, 1904. 

In order to be able to’effect repairs at the rail joints in the case 








of tramway tracks laid in concrete-asphalt pavement, the pavement 
is frequently broken up and removed on both sides of the rail 
joint for a sufficient length and width and down to a certain depth. 
After the work on the rail joints is finished, the: openings or gaps 
are filled in again with liquid concrete, and after the hardening of 
this mass the parts of the asphalt covering removed are restored. 
This method, however, has the drawback—and particularly where 
it is a question of repairing a great number of rail joints—that the 
track cannot be made ready for use on account of the necessary 
delay for the hardening of the concrete. In consequence, very 
detrimental interruptions of the traffic are occasioned in the streets 
of large cities. There are five figures. Fig. 4 is a cross section 
illustrating the invention after the restoration of the pavement. 
At the rail joints to be repaired the asphalt cover « and then the 
concrete |) are removed in such a manner that the rectangular gaps - 
or recesses produced are enclosed by vertical walls. By means of 
cement mortar the walls and bottom of the recesses are made 
perfectly smooth. Upon the bottom of every recess a thin layer of 
tar or of liquid asphalt is laid, or a layer of any other suitable 





material which does not unite with concrete and is waterproof. 
Thereupon, at both sides of the rail, well-fitting blocks ¢ of impreg- 
nated wood or of any other similar material are inserted, which 
blocks, fitting well into the fish-plate recesses, lie against the web 
of the rail and register with the vertical outer surface of the rail- 
head. In each recess hardened stones ¢ of concrete are inserted 
to such a height as to be flush with the adjacent layer of concrete 
of the pavement. The stones may be made of concrete with inlaid 
wires and an addition of iron chips and filings. Each of the stones 
is provided during its manufacture with one or two holes by means 
of which it is fitted over iron anchor bolts ¢, which are secured to 
the lower concrete stratum of the street, the stones being retained 
by means of the bolts and keys. Thereupon, after the insertion of 
the stones, all of the joints are filled in with tar, liquid asphalt, or 
any other waterproof mass which does not unite with the concrete, 
but prevents the entrance of water. The upper surface of the 
inserted stones must be flush with the upper surface of the 
adjacent concrete pavement. Lastly, the asphalt covering @ is 
put on up to the head of the rails in the usual manner.—Mareh 
21st, 1906. 


ELECTRICAL APPARATUS. 
378. January 5th, 1906.—IMPROVEMENTS IN ELECTRICAL Sia- 
NALLING APPARATUS, Siemens and Haske Altiengesellschaft, 
Askanischer Platz 3, Berlin. 

This invention relates to electric signalling apparatus for the 
transmission of commands by means of pointer mechanism in which 
the communication between the stations in either direction is 
effected by means of a single apparatus which can operate alter- 
nately as sending and receiving device. This apparatus is so 
arranged by combining it with an electro-magnet locking device 
that the alternate use of the apparatus can be carried out. For 
this purpose at least one of the signalling apparatus connected by 
the line wires, such as the apparatus at a main station, is provided 
with a locking device for its armature system, which, when using 
the latter as a transmitting apparatus, is temporarily disengaged, 
and can also be disengaged from another station by means of the 
electro-magnetic disengaging device when such station desires to 
send a signal to the first-named station. There is one figure 
showing a signalling installation with four stations A, B, C, D, of 
which two show the arrangement of the signalling apparatus. 
Between the poles « b of a magnet system excited from a current 
source E, through leads 6 and 7, an armature d revolves round 
an axis ¢, the winding of which armature is connected by slip rings 
e and brushes f with the line wires 1 and 2. To the armature is 
connected a pointer g moving over a scale 4, In its position of 
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rest the armature 'd is locked against motion in either direction by 
means of a locking catch /: engaging with a toothed wheel 7 fixed 
to the armature. The catch / is attached to the armature of an 
electro-magnet m, so that when the latter is excited it raises the 
catch /: out of engagement against the action of a spring s and sets 
the armature d free to move in either direction. By turning a 
crank handle 7 a tooth o can be temporarily made to engage with 
the toothed wheel ‘, so as to turn this through a distance of one 
tooth and to move the pointer g forward one division. According 
to the direction in which the crank is turned the shifting of the 
pointer can take place either forward or backward. At the same 
time a cam p fixed to the crank 7 causes a pair of spring contacts 
q to close a circuit through which the magnet m is supplied with 
current from a battery. The arrangement is such that the catch 
kis disengaged from the wheel i before the tooth o is brought into 
engagement with the latter. If the station A desires to signal to 
the other stations, the crank » of station A is turned until the 

inter g has been brought to the required division on the scale. 
When t e adjustment has been completed, the crank is brought 
back into the position of rest shown by the action of gravity, 
whereupon the magnet m will cease to be excited on account of 
the separation of the contacts q, and catch / will then be made by 
the spring a to engage with the wheel 7. The armatures and 
pointers of the other stations will follow the motion of the pointer 
d, as in consequence of the parallel connection of all the unlocking 
magnets m in one and the same circuit the closing of the contact 7 
at station A will have effected the unlocking of the wheels ¢ at all 
the other stations, and the then following movement of the arma- 
ture d of station A by means of the crank x will produce equalising 
currents through the line wires 1 and 2 and the armature circuits 
of tL» other stations leading therefrom whereby these armatures 
will bv made to assume the same position as the armature of A,— 
March 21st, 1906. 
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MISCELLANEOUS. 


6168. March 27th, 1905.— IMPROVEMENTS IN OR RELATING TO 
PROCESS OR APPARATUS FOR THE ELECTRICAL PRODUCTION 
or Cast Iron, Société Electro-Metallurgique Francaise, Froges 
(Tsére), France.—Date under International Convention, March 
25th, 1904. 

The process which forms the object of this invention consists 
in the production of a phosphorated or silicated cast iron con- 
taining sufficient of these elements produced electrically to enable 
the cast iron produce to be Bessemerised for the manufacture of 
a certain class of products, such as rails or joists, and for fine 
products, to enable it to be treated in the electric steel furnace 
after Bessemerising. By this means the problem is solved of pro- 
ducing, with the minimum of carbon and of hydraulic power, fine 
steel and common steel. There is one figure, a section, The 
apparatus consists of a crucible a of graphite surmounted by a 
shaft ), either movable or not, and of a vertical electrode ¢, which 
is regulatable by the ordinary means. It is distinguished from 
similar apparatus—electric furnaces in general—by the fact that it 
operates at the same time by the electric are and by resistance, the 
two parts, arc and resistance, being in series in the same furnace. 
The bottom of the crucible is constituted by a cast iron plate d in 
which are fixed lengths of iron ¢ serving to make a good contact 
with the graphite. This cast iron plate is fixed to the casing of 
the crucible, and also serves as conductor, The crucible is made 
of graphite powder bound together by tar in the whole of the 
part which is in contact with the cast iron and the slags. The 
shaft, which may be lined with bricks, is of such a form that 
the charges descend towards the bottom in the most advan- 
tageous manner, according to the species of m‘neval treated. 


No 6,468. & 
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The carbon electrode has connected to its upper end a clamp f, 
which ensures the contact. This clamp is so formed as to have 
the same Sectional dimensions as the electrode, so as to slide 
readily through the charge in order to allow of a certain degree 
of wear of the electrode. It is of advantage to provide the 
crucible with a water jacket g, so as to protect it against the 
action of the unreduced slags. The tapping hole is at /, and 
the hole for the slags at /. The latter is situated at any free 
face of the crucible. A mixture of ore, flux, and carbon, all in 
small pieces of the size of nuts or grain, is charged into the 
furnace. The are melts the ore, which filters by gravity through 
a magma of carbon which collects under the electrode, and 
which, being itself very resisting because it is in small particles 
and at a moderaie temperature, becomes heated by resistance 
and effects the reduction and also the saturation of the iron by 
the carbon. If one places in a bath of molten non-conducting 
materials some pieces of carbon, they will be seen to at once 
place themselves in chain form between the two electrodes. 
The chief claim is for a process for the production of cast iron 
in an electric furnace, mainly for the manufacture of steel, con- 
sisting In that the heat requisite for the partial reduction and 
fusion of the ore is produced partly by the resistance offered 
by the reducing carbon, which is situated below the upper 
electrode, while one-half or a large proportion of the ore descend- 
ing in the furnace is reduced by the carbon monoxide resulting 
from the reduction of the lower part of the charge, the reduc- 
tion of the remainder of the ore being effected by the reducing 
carbon, such double reduction having the effect of utilising practi- 
cally the whole of the heat given off by the reactions, so as to 
=" the expenditure of electricity to a minimum.—Mareh 21st, 
. J. 

13,930. July 6th, 1905.—IMPROVEMENTS IN APPARATUS FOR 
OPERATING STEERING ENGINES AND LIKE GEAR FROM A Drts- 
TANCE, Alexander Kelly and Christian D. B. Hansen, both of 

o Napier Bros., Limited, 100, Hyde Park-street, Glasgow. 

This invention relates to apparatus for transmitting from a dis- 
tance the movements required for controlling steam-steering 
engines and the like through the medium of liquid in pipes, and 
the improvements have for their object to ensure exactitude in 
transmission of movement by simplified arrangements in which 
the controlling valve and operating parts of the apparatus are 
positively and uniformly brought back to the mid or neutral 
position after each action by constant pressure of fluid stored in 
a tank, Four cylinders are employed, having pistons moving in 
them, the rods of which are connected by means of suitable levers 
and links to the controlling valve-rod of the steering engine. 
T here are eight figures. Fig. 1 showsa section. A Alare the two 
larger cylinders with their pistons B B!. CC! are the two smaller 
cylinders with their pistons D) D!. The four cylinders are cast in 
one piece with a central box E, one side of which has a door for 
£1Vving access, and the other side is provided with feet or flanges 
GG! for attaching to a bulkhead or framing. A drain pipe 
leads from the one side of the central box E for draining off 
any liquid that may leak past the pistons. The two pistons B 
and D are joined with a rigid piston-rod H, and the pistons B! 
and D! are similarly joined with a rigid rod H'. The middle parts 
of the rods have fixed to them studs I I', which work in slots 
formed in the two ends of a lever K, which swivels on a cross- 
head pin L attached to the end of a rod M. This rod M passes 
through a stuffing-box N formed on the central box E, and is con- 
nected to the controlling gear of the steering engine in such a way 
that when the rod M travels upwards it moves the steering engine 
controlling valve for making the engine rotate in one direction, 
and when the rod M travels downwards it moves the controlling 
valve for making the engine travel in the opposite direction, 
while for the mid position of the rod M the controlling valve is 
also moved to mid position and the steering engine brought to 
rest. The outer ends of the four cylinders A A}, C Cl, are closed 





with covers. The pipes OO! fitted near the ends of the two 
larger cylinders are led into a tank or accumulator containing 
liquid under pressure. The pipes P P! fitted near the ends of the 
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Fig.|. 


smaller cylinders are led each to the end of a double-ended 
cylinder, the piston of which is operated from a small hand- 
steering wheel.— March 21st, 1906. 
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SELECTED AMERICAN PATENTS. 


From the United States Patent-affice Official Gazette. 


815,453. Process or Cokine, @. 8S. Merrill, Peace Dale, R.L— 
Filed December 12th, 1963. 
This invention has for its object the fractional distillisation of 
coal, no doubt with regard to the procuring of bye-products. There 
are six daims. The last of these sufficiently describes the process. 


The process of coking, which comprises the subjecting of a moving 
mass of coal to successive degrees of heat, regulating said degrees 
of heat independently of.each other, so that the different gases in 
the coal will be given off at determined points, subjecting said 
mass to a spray of water, and withdrawing by suction the steam 
so generated. 

815,544. APPARATUS FOR LIQUEFYING GAS AND SEPARATING ITS 
ELEMENTS, C. Linde, Munich, Germany, assignor of one-third to 
C.F. Brush, Cleveland, Ohio.—Filed November 7th, 1902. 

There are two claims to this specification. The second runs as 
follows :—In an apparatus for liquefying gas and separating its 

constituent parts, the combination with a distilling chamber, of a 

vessel into which the less volatile liquefied gas from the distilling 

chainbeP flows, a counter-current apparatus surrounding said 


815.544. 











vessel and having an outlet for the products of evaporation of the 
distilled liquid in said vessel, a similar counter-current apparatus 
around the distilling chamber having an outlet for the products of 
evaporation therefrom, pipes for conveying compressed gas from 
the counter-current apparatus through the liquid in the distilling 
chamber and vessel to boil the sime and condense or liquefy the 
gas, and means for conveying said liquefied gas in both pipes into 
the distilling chamber, and means for supplying liquefied gas to 
the distilling chamber to make up for loss of cold. 

815,794. Gas Propucer, A. Cerasoli, Rome, Italy.—Filed April 

22nd, 1904. 

This invention is sufficiently described by the last of the two 
claims. A gas producer having a slanting grate in the lower part 
and the upper part of which is divided into several compartments 
of different depth by hanging partitions parallel to the slanting 





grate, two adjoining compartments be’ng yrovided with hoppers 
on the top to keep them charged with fuel and also with one or 
several injectors or their equivalents, fixed in the partitions divid. 
ing these two compartments for circulating the products of ths 
distillation taking place in these compartments inside the producer 


a 


and forcing them through the hot zone of combustion, and the 
other compartment forming a gas-outlet chamber, and a gas- 
outlet pipe communicating with said gas-outlet compartment. 
815,802. INTERNAL-COMBUSTION ENGINE, A. de Dion’and (i, 
Bouton, Puteaux, France.—Filed March 15th, 1905. 
This invention refers altogether to details in the construction of 


(815,802) 








hoods, or enclosures for the cylinders, which are shown in the en- 
graving. The hoods enclose the suction valves, and pipes or con- 
duits are provided which put the hoods in communication with 
each other. There are four rather long claims. 








LAUNCHES AND TRIAL TRIPS. 


Dan, steel screw steamer ; built by Wm. Gray and Co., Limited ; 
to the order of Mr. L. H. Carl, Copenhagen ; dimensions, 290ft., 
40ft. by 20ft. 64in.; engines, triple-expansion, 2lin., 33in., 56in. 
by 36in., pressure 180 lb.; constructed by builder; an average 
speed of 10? knots was maintained ; trial trip, April 7th. 

Oso, steel screw steamer; built by Earle’s Shipbuilding and 
Engineering Company, Limited; to the order of Messrs. Thos. 
Wilson, Sons and Co., Limited, Hull; dimensions, 290ft., 39ft. by 
20ft.; to carry passengers; engines, triple-expansion, 22in., 36in., 
60in. by 42in., pressure 180 lb.; launch, April 9th. 

HEATHPOOL, steel screw steamer ; built by Furness, Withy and 
Co., Limited ; to the order of the Peareth Steamship Company ; 
dimensions, over 350ft. long ; to carry cargo; engines, triple- 
expansion, 24in., 39in., 66in. by 45in., pressure 180 lb. ; constructed 
by Richardsons, Westgarth and Co,; launch, April 9th. 

PaRKWooD, steel screw cargo steamer; built by Sir Raylton 
Dixon and Co., Limited; to the order of the Constantine and 
Pickering Steamship Company, Limited ; dimensions, 272ft. 6in., 
40in. by 20ft. 6in.; to carry 3100 tons ; engines, triple-expansion, 
20in., 33in. and 54in. by 36in., pressure 1601b.; constructed by 
Richardsons, Westgarth and Co.; launch, April 9th. 

Princess Royat, paddle steamer; built by John I. Thorny- 
croft and Co., Limited, Southampton ; to the order of the South- 
ampton, Isle of Wight, and South of England Royal Mail Steam 
Packet Company; dimensions, 204ft., 25ft. by 9ft.; to carry 
passengers ; engines, diagonal compound surface condensing ; 
36in. and 57in. by 60 in., pressure 120 Ib.; constructed by 
builders ; launch, April 10th. 

Krnc Davin, steel screw steamer ; built by Messrs. Craig, Taylor 
and Co., Limited; to the order of The King Line, Limited; 
dimensions, 360ft., 50ft. lin. by 25ft. 10in.; engines, triple-expan- 
sion, 25in., 41in., 67in. by 45in., pressure 180 Ib.; constructed by 
Messrs. Blair and Co., Limited ; launch, April 10th. 

MATHERAN, steel screw steamer ; built by Harland and Wolff, 
Belfast ; to the order of Messrs. Thomas and John Brocklebank, 
Limited ; dimensions, 470ft. by 58ft.; to carry 11,000 tons dead 
weight ; engines, triple-expansion ; launch, April 12th. 

UpcERNE, steamer ; built by Messrs. Ropner and Son ; to the 
order of Messrs. A. F. Hood and Co.; engines, triple-expansion ; 
constructed by Blair and Co., Limited ; an average speed of 
114 knots was attained ; trial trip, April 12th. 

HaArewoop, steel screw steamer ; built by Messrs. Wm. Gray 
and Co.; to the order of Messrs. Harris and Dixon, London ; 
dimensions, 342ft., 47ft. 6in. by 24ft. 9in.; engines, triple-expan- 
sion, 234in., 38in. and 64in. by 42in., pressure 180 1b.; an average 
speed of 11 knots was attained ; trial trip, April 12th. 

Portia, steamship; built by Messrs. Mackay Bros., Alloa ; 
to the order of South Wales and Liverpool Steamship Company, 
Limited ; engines, compound, 20in , 44in., by 27in.; constructed 
by MacCull and Pollock, Limited ; a speed of 105 knots was 
attained, half a knot in excess of guarantee ; trial trip, April 12th. 








Accorp1NG to a Reuter’s telegram a valuable discovery, 
with far-reaching effects and pregnant with possibilities for tke 
future industrial development of Hong Kong, has just been made 
in the dependency of the colony in the new territories. It has 
been learned that iron ore has been found as the result of pros- 
pecting in the neighbourhood of Three Fathom Cove, and the 
flank of the Maonshan Mountain. Samples of ore have been sub- 
mitted to expert examination, and it is ascertained that it is of 
good quality. 
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MACHINE TOOL DESIGN. 
By Professor J. T. Nicotson, D.Sc., M. Inst. C.E., and 
Mr. Denpster SMITH. 
“No. VIEL 
THEORY OF ALL GEAR HEADSTOCKS. 

Ix our article No. XVI.— February 9th, 1906— we 
cave, in Table XXVIII., the values of the ratios of the 
various compound gears in terms of r, p, g, and m for 
headstocks with cone pulleys either on or off the spindle. 
\lthough this table appears sufliciently elaborate, being 
carried out so as to include the general case—i.c., where 
there are any number (p) of countershaft speeds, any 
number (m—1) of back gears, and, of course, any number 
(q) of cone steps—vide Table D—it is really not a com- 
plete statement of the whole question. | 

It has been either tacitly assumed or explicitly stated | 
throughout our previous investigations that, in running 
through the speed changes from the highest to the lowest, 
ithe only thethod allowed or adopted was: that the belt 
was to be shifted successively from the smallest to the 
largest step of the cone before making any change in 
speed of the countershaft. This was described in article 
No. V.—May 5th, 1905—as method A. The other | 
method—B of article No. V.—by which the next lower | 
speed is obtained by leaving the cone belt unaltered | 
and shifting the belts on the countershaft pulleys so as to | 
drive that shaft at a slower rate of speed. We there | 
characterised method B as bad practice, on account | 
of the great difference of cone-step diameters which 
results ; making it difficult to shift the belt, giving a bad | 
drive on the smallest cone step, and, most important of 
all, entailing an excessively wide belt in order to transmit | 
the required power. We therefore considered it unneces- | 
sary to devote our attention to designs involving the | 
method, named B, of obtaining speed changes, but | 
adhered throughout to a discussion of method A alone. 

In the case of all gear heads, however, the alternative | 


inethod referred to is not to be so lightly dismissed. The | == 
| 


three objections mentioned above no longer possess the | 
same validity. There are now neither cone steps nor a | 
belt to shift upon them, and, on the other hand, certain 
important advantages may be secured by adopting 
method B. | 

These methods, re-defined to suit the altered circum- 
stances for all-gear heads, may be stated thus :— 

(A) On the assumption that there is more than one 
speed of the countershaft from which the single belt 
pulley of the all-gear headstock receives its power, a series | 
of successively diminishing speeds may be obtained by 
changing the gears in the head from the lowest to the 
highest, whilst all the time keeping the countershaft | 
running at a constant speed. When a still higher speed | | 
is required, the lowest gear in the head is rev erted to, and | 
the next higher speed of the countershaft is put into 
operation, the same series of changes of gears in the head | 
being then again repeated, and so on through all the 
possible changes. 

(B) Still on the assumption of more than one counter- 
shaft speed, the successive speed variations may be | 
obtained by making all the changes of speed available in | 
the countershaft before resorting to any alteration of | 
gears in the headstock. 

It will be found upon investigation that for the pur- | 
poses of the discussion of these two methods with all- 
year headstocks, the tables we gave in our article XVI. 
are either inapplicable or insufficient. It is, therefore, 
unfortunately necessary to introduce a further set here 
in which the various gear ratios are tabulated as to their 
values in terms of the geometric ratio of the number of 
countershaft—or motor—speeds, and of the various | 
numbers of single, double, treble, or “n-tuple” gears. | 
One set will have reference to method A, the other to | 
method B. 

In the manner shown by the table in our article | 
No. V., we can easily obtain the various values just men- | 
tioned. The tables thus afforded, similar to those on | 
page 437, are somewhat involved, and quite unsuitable 
for reproduction here. We, therefore, content ourselves 
with giving only the results which are required in 
practice :— 

Let there be any number p of countershaft or motor 
speeds. 

Let there be any number a of gears in the first set 
(single ¢.g.). 

Let there be any number b of gears in the second set 
(double c.g.). 

Let there be any number c of gears in the third set 
(treble ¢.g.). 
Let there be any number / of gears in the nth or last 

set (n-tuple e.g.). 

Then the following notation and results are afforded :— 

In comparing the two schedules of Table XXX., we | 
notice, amongst other differences, one very conspicuous 
one with regard to the number of gears there may be in 
the different sets, between method A and method B. 

With A the number of gears in each set may be 
different for every set. Thus, we may have three single 
sears, four double gears, two treble gears, and so on; 
whereas, in the case of B, the number must be the same 
for all. If we have three single gears there must be 
three double or treble gears, if any, otherwise the counter- 
shaft speed changes which give correctly increasing 
speass oe the single-gear changes would be unsuitable 
for the double or treble gear changes. 

The result of this is “clearly seen upon inspsction of | 
the schedule of ratios just shown. 

As a first numerical example we may take the design 
of our Fig. 64—article No. XV.—omitting, for simplicity, | 


| and the speeds are as before— 


The calculation then proceeds as follows :— 
| _ (B) Adopting method B, i.e., assuming all the possible | 
| Single-gear changes in the headstock are made before | 
resorting to a change of countershaft speed, the same | 
single-gear changes being run through again in succession 
with the second counter zee ren and so on; 


then p = 2,n = 2,a = 3,3 = 12, 


S, = rtap-1 = 72-1 = fll; but §, 
from which we easily obtain r 
From Schedule B we write down at once :— 


= 9 =o, 
=: 2 


I. R1 = g = say 65/27 = 2°41. 

I.R2=gr = 2°41 x 1:22 = 2'945 = 69/23 
I. R38 = gr? = 2°41 x 1°486 = 3°59 = 72/20. 
C2 = ¢;/r¢ = 500/1°223 = 500/1°815 = 275-3. 


The treble 


gear ratios come next, there being no 
doubles :— 
Il. Rl = gr?* =2°41 x : roa 2°41 x 3°297 


53 
= 7:94 = > x 2°41, 
; 16 xj 46 5 x 


II. R2 = grP4t+! = 2°41 x 1°2927, 
IT. R38 = great? = 2°41 x 1°229, 
The speeds are then as follows :— 
Single gears. | Treble gears. 


207 | 167 


137 | 112 | 92 | 76 | 62; 51 | 42 | 35 28-3 23-2 
500 275 fai 500 27 
(A) Adopting method i. 1Eny "running ‘through the 


successive countershaft speeds before making any change 





METHOD A. 


All countershaft specd changes made in succession before any change 
is made in the headstock gears. 


TABLE 


gears and eight treble-gears. Method Ai is cblbintenci in 
| this case, as ‘the two sets have different numbers of oe 
| Let p = = 2. In Fig. 65, “4 
s= mp = (a+ b) p = (8 +.8);:2 = 20 apeodeee:.; 
| Let Ny = 207, N; = 23, 8S, = 9; then 
1 
S, = rle+Up-1 = 71%, or r = 9B = 1-128, 
9542 — .05024 = log. 1°128. 


for log. 9 = *9542,log.r = 








Let g = log. r = *05024 
, 2 
*10048 = log. 1°26 
Then IL. R1=2 =B/A 
I. R2= gr? =2 x 1:123 : 
=23x f6=27°32= Der - 
Also II. R1 = gr4? = 2 x 1°267*2 = 2 x 1:26 
log. r = *05024 
4 ‘ 
-20096 = log. 1°583 
3°176 = 
BF. B H H i 
= - = 8°17 1x 2, = 1°583 
| Thus "xX Xz 3°176 = G <1 X pr G 5 
Again, IT. R2 = g rla+p = 2 x 1°268 
log. r = 


*05024 
6 





+30144 = log. 2°002 
= 4:004 


. = Fx 2 =4=1:588x1x2 52 


= 4 (as it ought to be). 


XXX. 





METHOD B. 


All headstock gears used in succession before any change ws made in 
the countershaft speed. 





| First gear of the Ist set, I. Rl = g 
| Second ,, Se » 1 R2 = 9g?" 
Third , 5 » LRS=gi"? 
And so on 
ath gear of the Ist set, I. Ra = g je—t)P 
First gear of the 2nd set, II. R1 = gr” | 
Second ,, » oy IL RQ = grt FD | 
And so on | 
| bth gear of the 2nd set, I Rb = g thee 
ik First gear of the 3rd set, I. R1 = grt)? 
Second _,, i RE Re gl EE 
An: so on 
| eth gear of the 3rd set, HI. Re = y ja+o-+e—Ip 
And so on 
First gear of the nth set, NR1 = +“? ei ceeF Oe 
Second ,, og ORS ae TE ET ae 
And so on | 
Ith gear of the nth sot, NR = Attot- +k+l-Dp 
pimp 


where m = (a + b 4 : +/) the number of ways the driving | 
pulley can be ened to the spindle. 


First gear of the Ist set. I. R1 = g 

Second ,, ss jx RSS gr 

Third FF » 1. RS = 9g 
And so on 

ath gear of the Ist set, I. Ra = g e-)) 

First gear, 2nd set, II. R1 = gi? 

Second % I. R2 = grt? 
And so on 

ath gear, 2nd set, Il. Ra = gi? to } 

First gear, 3rd set, HI. R1 = g 2p 

Second =, Ss R2 = gy PP Ott 
And so on 

ath gear, 3rd set, IL, Ra = gc2?t 94>! 
And so on 

First gear, nth set, NR1 = gi" DP4 

Second - NR2= g) (n-—l)pa+l 


And so on 


NRa= gl- 
=g aee a)p+a—1 
where m = ap the number of ways the driving pulley can be 
coupled to the spindle. 


uth gear, th set, BEttie-3 





Also, Also, 
vm PE p-l 5 ee BO se art ee 
Ce KH reg Seg = eee SF a) ‘y= tg =? 3= =i p 
where r; is the fastest countershaft speed c, = fastest countershaft speed 
cy is the next countershaft speed r. = next countershaft speed 
And so on 
Cp is the slowest countershaft speed ¢, = Slowest cottntershaft speed 
| Fin ally, And 
cy Na (a+b+---+1)p—1 g, = pt ep-l 
Dr = = = dead 





in the headstock, then shifting to the next headstock | Again, II. R38 = 8 ra +2 = 2 x 1°268 
gear, repeating the countershaft changes, and so on, we | log. r = *05024 
have :— | 8 
p = 2,a = 3, b = 8, s = 12 (as before), co: : r 
S, = et p ad a pbx2-1 ply » Qa pls py = 1-22. | ‘in *40192 = low, 2°528 
Using Schedule A, we at once obtain :— j FB B <a 
I. R1 = g = say 65/27 as before = 2°41. | ws = z - = 6:046 = ; * 1 x 2, 
I R2= grr = 24] x 1-2 = B41 x 1486 | 1 A 
= 3°59 a 72/20. | or J ~ 9+523 (= D ). 
IRS = gr? = 2:44 X 1:2 =—2°AL x 2°212 bo ol C 
py fafa Pe | Also, IT. R4 = 8rl+5» = 2 x 1-261 
C, = ¢,/r = 500/1°22 = 410. : -5024 = log. 3-180 
HW. Ri = grt = 241 X 1:22 = 2°41 x 3-297) au eetaee ae 
= 58, 46+. 6 2 
= 7°94 = — XK — X:3°41. (eee I D _ gag — 9-nys 5 
i6 * 46 * | 7X BX co = 686 = 2-528 x 1 x 2-598 
I.R2a¢9 ra + Up = 2°41. x 1°22° = 2°41 x 4°893. = 6°36 (as it should be), 


IL. R3 = grie+2p = 2°41 x 1°22 = 2°41 x &e., 





the pair of wheels G/H. 

We shall then have three single gears, three Sine| 
gears, and, if there are two speeds of the countershaft, | 
there will be twelve speeds in all. Let us assume 207 as | 
the highest, and 23 as the lowest, number of spindle 
revolutions ; then ye = OD: 


| 


* No. XVII. appeared March 2 ond. 


with a different lower countershaft speed. 


shown in Fig. 65 of article XV., where we have two single 


137 28-3 | 23-2 


500 


207 
500 


167 12 | 92| 76 | 62 | 51 | 42 | 35 
| 


| 
410 500 | 410 500! 410 0 | 410 500 410 410 





As a second example we may take the arrangement 








and so on, IL, Rd = gsm Tie as 2 x 1°26(2+8- 1 
= 2x 1:26% = 16°05 


We thus obtain B/A = 2; F/E=1; H/G = 1°58F; 
J/I = 2°58 = L/K = D/C. 
Also ¢g = ¢,/r = 500/1°26 = 396. 


If we attempted to use method B in this design, where 
there are eight treble and only two single gears, the 
second countershaft speed—which would be C, = C/ra — 
which would fit in, as the third change after the two single 
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gears in the head had been run through, would obviously 
not be correct for a following-on speed after the eight 
‘treble gears had been used with the first speed of counter- 
shaft. This seems a mere truism when looked at in this 
way, and is possibly well known to experts; but to the 
authors it came as a surprise, having only been discovered 
to them by their analysis in connection with Table XXX. 








COMPOUND LOCOMOTIVES. 
By G. R, SISTERSON, 


Tue problem of designing locomotives, combining in 
an exceptional degree the requisite power, speed, and 
economy, presents so many difficulties that it has, so 
far, been only approximately solved. 

The principal quantities involved in locomotive design 
are cylinder volume and pressure, wheel diameter, and 
heating surface; in order to produce engines of great 
power all these quantities, with the exception of the 
wheel diameter, must be a maximum. For high™speeds 
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the wheel diameter must be regulated so that, on the 
one hand, the tractive power is not too small; on tke 
other, the reciprocations are not too rapid. Withag'vcn 
wheel diameter the cylinder volume must be regulated 
by the amount of heating surface permissible. 

The policy followed of late years, namely, that of 
obtaining powerful boilers by the simple expedient cf 
expanding the exterior dimensions, so that the loading 
gauges are filled up, has now reached its utmost limit. 
Express engines, with 19in. cylinders, which used to be 
provided ‘with 1300ft. of heating surface, are now prc- 
vided with 2000ft. The average horse-power has risen 
from 550 to 900, economy being diminished in proportion, 
the increased power being obtained by means of the 
later cut-off allowable, due in turn to the more liberal 
proportions of boiler power provided. 

The big boiler alone is evidently not a very satisfactory 
solution, especially as the result still leaves a deficieney 
of power. Increase of pressure from 175 1b. to 225 ]b. 
nvolves the not inconsiderable increase to heating sur- 
face of 500ft. where the value is already 2000f[t., owing to 
the greater density of the steam used, earlier cut-offs 





being out of the question where maximum power is 
concerned. 

When the question of pressur2 is considered, the boiler 
question becomes even more acute; the rapid deteriora- 
tion of fire-boxes represents a large and quickly increasing 
item in the total locomotive costs. Itis an open question 
whether high pressures are really necessary, either for the 
simple or compound engine. 

The compound principle has always offered, subject to 


2 to 1, cut-off high-pressure cylinder 30 per cent., 
clearance assumed ;5. The areas represent the total 
power for one engine, simple or compound. Measured 
by the planimeter, the following results are obtained :— 


Simple. Simple. Compound. 
Boiler pressures... ... ... 225 175 175 Ib. 
Weight of steam used ... 2-5 BS koe 1 
Efficiencies... ... ... 76 66 100 
Relative power 100 70 52 
Mean pressures Ly... 60 Ib, 


values which show the superiority of the compound 


the compound engine. 
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from K to L from 30 to 50 per cent., the two curves 
would coincide and economy disappear, whence the 
paramount importance of working with short cut-off in 
compound engines which, as a matter of fact, as at 
present arranged on any existing system, they are 
utterly unable to do owing to the excessive compres- 
sion involved. Increase of pressure is equivalent to 
lengthening the cut-off from L to M. 

So far we have been considering theoretical condi- 
tions only; it is advisable to check these results from 
actual practice. It must be remembered that we have 
imposed maximum power conditions. 

Fig. 2 shows actual diagrams compared for a 19in. by 
26in. express engine, and a four-cylinder compound 
225 1b. pressure, cylinders 14,%,in. and 23%in. diameter ; 
these diagrams show the absolute maximum power that 
has ever been obtained from a simple express engine with 
this pressure, and also probably the maximum power 
obtainable from a compound engine of these dimensions. 
It has been stated that 1800 horse-power has been 
obtained from such an engine; the writer, to be on the 
safe side in the matter of comparison, chooses to treat 
the diagram given as a maximum. It must be admitted 
the simple engine makes but a poor show in this 
comparison, the compound engine does conform 
in some way to the ideal expansion curve, 
steam consumption. approaching 20 1b. per _horse- 
power hour, the consumption for the simple engine being 
about 27 lb. In addition, the compound engine is deve- 
loping maximum power at maximum speed; it is evident 
that an engine developing great power would be of small 


the | 





use if it could only develop its greatest power at half the 
speed required. , 

To make the comparison quite fair we turn to minimum 
power conditions—Fig. 3. The compound in this case 
does not compare so favourably; the high compression 
and bad allocation of power between the cylinders being | 
most objectionable. Nevertheless, economy is still with | 
the compound slightly, but the ability of the simple 
engine to reduce cut-off, and consequently consumption. 
shows its only point of superiority. These diagrams show 


the limitations and disadvantages of both systems; the 
absolute necessity of relieving compression and working 
without such excessive wire-drawing (401b.) in the com- 
pound, and in the simple engine the necessity for greater | 
economy at high powers. 





certain drawbacks and limitations, a means of increasing 
the cylinder volume and pressure conjointly, without 
making further demands upon the evaporative qualities | 
of the heating surface, now that. boilers have reached | 
their utmost limits, increase of power or economy ‘is | 
only possible by these means. 

The diagrams—Fig. 1—have been constructed for | 
single-expansion cycles of 175 1b. and 225 lb. respectively, | 
cut-offs 25 per cent., the total volume representing that | 


| of working loads. 


of designing working parts with adequate 


The compound system offers also a gain in the matter 
Fig. 4 shows the superiority in this 


respect. With 18in. cylinders and 225 1b. pressure the 
greatest piston load is 25 tons inertia of recipro- 
cating parts neglected; at high speeds this load | 


may be applied to crank-axles 1200 times per minute. It 
is not surpiising that the outside cylinder engine is 
replacing the inside cylinder engine; even so, the difficulty 
bearing 





| at 180 deg. 
| positions and steam connections. 


and breakdown. A faulty trimming may have the most 
disastrous consequences; engine failures,.as may be 
expected, are on the increase; cylinder diameters, once 
limited by considerations as to heating surface, must be 
limited by considerations as to piston loads. 
| The success of compound systems depends, then, upon 
| getting some means for reducing compression and wire- 
| drawing, and securing a better distribution of power 
| between the cylinders with short cut-offs. 
| The writer devised, in conjunction with Mr. G. Mitchell, 
| an extensive series of experiments, with the object of 


system. The gain by the use of the higher boiler pressure | f;nding means in compound engines for relieving com- 
is only 10 per cent.; remembering that cylinder losses pression. 
increase with pressure, this small gain does not seem to | mented with, provided with a specially designed pair of 
justify greatly augmented boiler troubles. The relative slide valves, packing strips of the Richardson type keep- 
powers show the necessity for large cylinder volumes in | jing the space between the valves tight. Steam ports were 


An inside cylinder locomotive was experi- 


provided in each valve. By this means was demonstrated 


The cut-off is small for a compound engine; if increased | the possibility of compounding locomotives by a simple 


alteration tothe valves. Steam from the boiler was admitted 
to only one cylinder. When cut-off occurred, high- 
pressure steam from the driving end of the high-pres- 
sure cylinder was admitted to the low-pressure cylinder 
for a short time; further movement of the valve then 
cut off the driving side of the;high-pressure cylinder and 
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Fig..5. 


opened the exhaust side to the low-pressure cylinder to 
complete stroke of that piston ; both cylinders exhausted 
to atmosphere. 

The experiments were most successful in demonstrating 
that compression could, in a compound engine, be very 
much reduced. We were led to devise the most perfect 
form of this system, shown by Fig. 5, in which there are 
four equal cylinders, one high and three low-pressure. 

The special feature is a distributing valve applied 
to the high-pressure cylinder, the round form being here 
shown, that previously described being the flat form. The 
valve, Fig. 6, is provided with divided exhaust passages ; 
the ordinary exhaust supplies cylinder No. 2—Fig. 5; 
the secondary exhaust supplies steam to cylinders Nos. 3 
and 4. The valve is provided with two heads, packing and 
bushing, being similar to that used on a great number of 
engines in the United States, and which have given in 
working most satisfactory results. Packing is not, how- 
ever, absolutely necessary ; a plain block valve may be 
used. The valve may be constructed in sections to 
facilitate packing, and is so 
arranged that when the main 
cut-off occurs at 25 per cent., 
C is cut off—lig. 5—from 
the receiver at 75 per cent. of 
the piston’s stroke, and M 
opened to receiver at 55 per 
cent. or 60 per cent. This 
should be understood when 
analysing Fig. 7. 

In the position shown— 
Fig. 6—cut-off has just oc- 
curred to No.1 cylinder, and 
the driving end of this cylinder 
is supplying steam to cylin- 
ders 3 and 4, while the ordi- 
nary exhaust is supplying 
steam to No. 2, Further 
movement of the valve cuts off the driving end of H.P. (No. 
1) cylinder from Nos.3 and 4 cylinders, also opens the 
exhaust end of cylinder 1 to cylinders 3 and 4 to relieve 
compression and complete strokes of 3 and 4; at the same 


a 


' time exhaust to cylinder 2 is closed. Still further move- 


ment of the valve admits steam to the other side of the 


piston for the return stroke, and the cycle is repeated. 
The valve opens to exhaust on each side just at the same 
time that the other cylinders are ready to take steam. 


The two pistons on each side of the engine are coupled 
Fig. 8 shows diagrams of the various piston 


Approximate power diagrams are shown—Fig. 7— 
the upper shaded area for the high-pressure cylinder, the 


of two simple cylinders or of one low-pressure cylinder. | surfaces to suit the form and amount of loading is very | lower shaded area for No. 2, one of the lower areas 


The compound cycle is drawn for a cylinder ratio of | great. The slightest failure of lubrication means heating | indicated by dotted lines for No. 3, and one for No. 4 
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Over all is superposed a diagram for a single-expansion 
cycle, cut-off 25 per cent. The four combined 
areas indicate an economy of over 40 per cent. 
compared with this cycle. Iixtremely large economies 
are possible; the neatness and symmetry of the arrange- 
ment is evident, as it does not involve huge cylinder 
diameters. In the engine shown—Fig. 5—with cylinders 
of 18in. diameter, stroke of 30in., and a pressure of 225, 
the indicated horse-power would be about 1500 at 200 
revolutions per minute. Since the cut-off is so short 
—25 per cent.—and there is only one cylinder to supply 
with steam, boilers of dimensions usual in practice are 


Fig. 6. 
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sufficient, even if the cylinders are made as Jarge es 24in.; 
the use of large cylinders being quite practicable, as the 
greatest piston load would be that due to about half the 
boiler pressure. This system possesses the three primary 
requisites for a locomotive—power, economy, speed. 

In the simple engine, cut-off 25 per cent., clearance ,'5, 
the total expansion ratio= 3:1. Inthe De Glehn system, 
cylinder ratio 2°7, cut-off 50 per cent., total expansion 
ratio = 5°4, 

In the new system, cylinder ratio 3, cut-off 25 per cent., 














clearance jg, total expansion ratio = 10, but this is 
e~ 25% hi 
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reduced by allowing steam to enter the small receiver for 
Nos. 3 and 4 cylinders, so as to compensate for wire- 
drawing and to prevent expansion being carried too far. 
Hence maximum economy is obtained. Owing to the 
absence of compression—which is not required for four- 
cylinder balanced engines—really high speeds may be 
attained, and this also has the effect of reducing the 
expansion ratio. With the small volume of the receiver, 
7%, the admission of high-pressure steam to the receiver 
does not entail appreciable loss of economy. The range 
of running cut-offs inthe Lew system is 20—45 per cent., 


13 Positon -Steam just cut of f from Boiler N°1. N°! supplys 
344 Steam side & N°2 Exheust side. 


Fig. 8. 
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in the De Glehn system 45—55 per cent. (Pro. Inst. 
Mech. Engrs., 1904). 

Of course, alternative cylinder arrangements and modi- 
fications can be devised. Excessive boiler pressures are 
not necessary; the expansion ratio can be regulated 
without altering the cylinder volume to suit any desired 
pressure. The starting arrangements are the simplest 
possible —change intercepting and other automatic valves 
arenotnecessary—and consist only ofanadmissionofsteam 
to one receiver, the other being fitted with a relief valve. 
Steam admission to the receiver does not destroy com- 
pound working. | 


The general results of these experiments prove that 
not only are there alternative systems possible for com- 
pound working other than those in use at present, but 
that also in existing systems short cut-offs can be utilised 
with a great reduction in compression, together with a 
better division of power between the cylinders. This 
refers to both two and three-cylinder systems. 








THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. III.*—THE STORE-ROOM. 


WHEREVER serious consideration has been given to the 
important question of workshop organisation, there have 
been differences of opinion expressed in regard to specific 
routine and procedure. Varied experience begets divergent 
impressions and convictions, and differences of adminis- 
tration, local peculiarities more or less rooted and inevit- 
able, with the accompanying dissimilarity of businesses 
exploited under the term of “ engineering,” all have their 
effect on the variations of procedure by which it is sought 
to apply fundamental and inviblable principles of organ- 
isation to existing methods of manufacture. But in con- 
nection with the issue of stores to the factory, whatever 
differences may be represented in the intrinsic value of 
such supplies, the desirability of an effective store-room 
control is of such vital worth and importance as to leave 
no lingering doubts with regard to need of correct records 
in this connection. 

The aggregate value of such stores as are shown in the 
firm’s record of purchases is in itself sufticient justifica- 
tion for the existence of a department where such stores 
raay be deposited for safe keeping, easy handling, and 
t judicious distribution. Herein is a demand for methodical 
classification, so that any specific parts may be accessible 
with that readiness which is inseparable from a well- 
conducted, successful manufacturing business. A system 
there must be, and if the output of the factory is to be 
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maintained at its maximum capacity, the arrangements 
for precuring supplies: must be the best that human 
thought and foresight can device. 

But dexterity in handling and in transferring is not the 
only consideration that is taken into account by the 
provision of a separate department where supplies may be 
obtained ; else there would be justification for what is a 
very prevalent practice, even in these days of advanced 
commercial methods of factory organisation in successful 
workshops producing a large turnover, where costly stores 
are permitted to be dumped in the various departments, 
to be drawn upon as required, and without that close 
supervision which alone can prevent abuse and excess. 
Whatever reasons may be advanced in an attempt to 
justify such a practice in the deposition of stores, there 
are numerous instances on record of waste leakages and | 
even dishonesty arising out of a disregard for a strict 
methodical control. Such instances as are brought to 
light are often discovered more by accident than by fixed 
intent, for the laxity which such a system betokens 
gradually extends throughout the establishment and 
undermines al] discipline. Economy in the cost of 
handling is undoubtedly obtained, but were it possible to | 
make a comparison with the aggregate value of stores | 
that are absolutely lost to the factory through the irregu- | 
larities referred to above, the practice would receive | 
scant consideration indeed. Doubtless, the existence of | 
a well-founded store-room is a pivot around which all the | 
producing energies of the factory must operate. The | 
question of its position local circumstances alone mn | 








determine, and by the same test it must be decided | 
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whether to establish one central store or a number of 
departmental sections, with the two-fold purpose in view 
of close supervision combined with facility of aecess. 
Assuming that the site chosen is surrounded by the 
various departments the duty of which itis to convert the 
rough or partly manufactured parts, in various. stages of 
completion, into the saleable product of the factory, it 
may be mentioned that the store-room is frequently a 
wooden structure built up toline of view, and surmounted 
on all sides by a wooden framework covered with a woven 
wire mesh. 

The internal arrangements consist of the necessary 


.| provision of an office for the clerical work involved in 


compiling the various records of stores received and 
issued, apertures for communication with workpeople 
requiring such stores for the factory, and on all sides bins, 
racks, drawers, shelves, glass wide-necked jars, and other 
receptacles for the temporary custody of the stores with 
which they will ultimately be filled. The bins—see sketch 
above—are formed by rows of shelves having vertical 
divisions at intervals along their entire length, and are 
graduated in size from floor to roof, according to the class 
of stores intended to be deposited therein. A wooden 
strip placed in front of the entire length of the shelves 
completes its box-like shape and leaves a small opening 
through which the material is drawn from its resting 
place, while ensuring the impossibility of its falling out 
on to the roora floor. This strip serves a further purpose 
for the numbering of the various bins, and carries the 
name of the parts deposited there, together with a state- 
ment of the quantities in stock, which is sometimes pre- 
ferred to the card register of stock hereafter described. 
The names of parts and bin numbers are advisedly 
painted white on a black ground, and matters are simpli- 
fied in a large store-room if the letters of the alphabet are 
employed for further sub-division of the bins into sections. 

For the storage of bar iron, steel tubing, and other 
stores of a similar nature, it is customary to provide iron 
racks in which they can be carried horizontally, but 
should it be considered necessary, as in the case of 
limited floor space, they may be stored vertically in racks 
consisting of a light wooden frame within an exterior of 
woven wire network. Sheet metalis better stored on shelves 
of suitable widths and length, the sheets being laid flat, on 
account of their tendency to buckle under their own 
weight if placed upright in racks. Certain classes of 
stores are stored in drawers, and if of a costly nature, it 
is a desirable safeguard to place them under lock and key. 
Tools, such as stocks and dies, taps, drills, reamers, 
gauges, kc., are dealt with in this manner, and in a large 
factory it is customary to provide a separate store-room 
for their custody, adjacent to the tool-room for the sake 
of convenience, and furnished with specially constructed 
drawers divided into compartments and suitably marked 
with the description and sizes of the tools they contain. 
Heavy stores having an annular form, as in the case of 
large gear wheels, may be piled up in stacks around a 
central support, so as to prevent their being accident- 
ally overthrown. The best receptacles for small parts, 
such as bolts, nuts, pins, studs, rivets, &c., are strong 
glass jars with wide necks, which cccupy little space, 
are open to view, and portable. Timber, of course, 
demands separate and special arrangements on account 
of the necessity for seasoning, and all bright machined 
parts should be carefully protected from damp by a 
judicious use of vaseline or similar preventive of rust. 

Whatever may be said in favour of permitting heavy 
stores to remain*in the shops, in close proximity to 
the machine or fitting departments, rather than allow 
them to be lodged temporarily in the store-room, 
whether by reason of delay or cost in transporting from 
one department to another, it is bad policy to allow 
parts of insignificant size, often in constant demand, to 
remain outside the storekeeper’s custody indefinitely, as 
is the custom of some factories. Not only does the 
practice add to the difficulties of an accurate periodical 
stock valuation, butthe waste through pilfering to make up 
shortages caused by spoiled work, or through unrecorded 
employment of such parts in the fitting and erecting 
departments, is of the gravest importance; while the 
folly of permitting such an irregularity in shops where a 
piecework, bonus, or other differential-payment system 
exists, is too self-evident to call for comment. 

The storekecper—Passing from the consideration of a 
well-founded store-room, capacious and methodically 
arranged with its rows of numbered bins, &c., we are led 
t> consider the appointment of its controller, in whose 
custody is to be placed the valuable stock of visible 
assets represented by the vast collection of material. His 
is a stewardship of no mean order, for at his hands will be 
required a true and correct record as to the arrival and 
distribution of all the component details of stores employed 
directly and indirectly in the output of the factory ; and, in 
the discharge of his responsibility, he will require an 
intimate knewledge of the relation of his records to the 
work of both the manufacturing and commercial depart- 
ments. In the issuing of material to the factory, he will 
require an acquaintance with the details and function of 
the various classes of stores that are in his keeping, 
together with their position in the store-room, and he 
will be expected to render a proper account to the costs 
department of the daily withdrawals. His duties will 
indeed be multifarious in their character, and will demand 
the exercise of considerable vigilance, firmness, method, 
and care. 

Stores ledger.—Vig. 23 is an adaptation of the “card 
system ” to a form of stores account which is of immense 
service in recording a summary of stores received and 
issued, and in this connection it will be noticed that the 
first step is taken towards a periodical survey of stock on 
hand, a question to which subsequent reference will be 
made. This is a quarto sheet printed and ruled on both 
sides, a good ledger quality of paper being used owing to 
the frequent handling to which the record is. subjected, 
and the sheets are arranged in alphabetical order, accord- 
ing to name of material which is written at the head of 
the page ; and by the use of a “ Premier” or similar file 
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with loose index, an exceedingly useful “ loose leaf ledger” 
is obtained. The “ Premier” patented file is a type that 
the-author has long recommended and used on account 
of its Suitability for accounts of this description, and is 
obtained at a very low cost from any dealer. The “loose 
leaf” system of accounting is recommended for the 
stores ledger as superior to the orthodox bound book for 
a threefold reason, namely, the greater utility of an 
alphubetical classification, whereby the work of posting-up 
is facilitated, and a readier means of reference obtained, 
the impossibility of such a classification unless sheets 
can be inserted for each separate class of stores obtained 
from time to time, and the possibility of removing any of 
the sheets without disturbing the remainder. The last 
named advantage is particularly obvious if one considers 
what frequent delays occur through the use of a bound book 
at such a time as stock-taking. The record cannot be per- 
mitted to fall into arrears, so that there is the work of writing 
up, balancing, comparing the account with the actual 
contents of the stores bias, and pricing-up the quantities, 
all awaiting attention. These are duties that may be 
distributed among various clerks, as is most desirable if 
the work of stock valuation is to be completed rapidly ; 
but how impossible is the dissection of a book ledger to 
achieve that result. Nor may it be reasonably con- 
tended that loose leaves become lost or mislaid, for with 
ordinary care and vigilance this is a contingency that 
does not arise in actual practice. 


Fic. 23.—Stores Ledyer. Size, Tin. by Shin. 
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An A-Z index is scarcely suitable for this type of ledger, 
as a minute subdivision for quickly finding and refer- 
ring to any required page can only be obtained by a 
special form of index. In this connection is recom- 
mended the use of a file of foolscap size so as to 
accommodate index sheets sufficiently larger than the 
pages of the ledger, both in length and width, to allow 
projections on three sides. The index sheets may be of 
plain manilla paper, cut as illustrated by Fig. 24, and 
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Fig. 24—STORES LEDGER-—INDEX SHEETS 


are distributed through the ledger at proportionate dis- 
tances, so as to indicate the position of the page, the 
title heading of which is identical with the name on the 
projecting sheet. Reverting to Fig. 23 “ Stores Ledger,” 
it will be noted that every item of stores other than 
those of a special nature has a reference number in addi- 
tion to its descriptive name, both of which are to be 
quoted in all references thereto, as far as is practicable, 
in order to ensure a perfect understanding. The necessity 
for this is apparent when it is remembered that in so 
large a collection of stores there are many items which 
are certain to be described by other names than their 
official nomenclature, in spite of any attempts to make 
the same universal or common to all workpeople; and 
further, that there are often parts of similar design the 
only distinction of which lies in a slight difference of size 
necessary for different types of machines; or, again, 
when a clear and definite distinction is impossible on 
account of the close relation of various details of a 
section of the machine, the function of which is sug- 
gested in the naming of the component parts. These 
reference numbers to such stores as are in usual demand 
are duly registered in a “ stores numerical classification ” 
book, a copy of which is kept on hand in both contract 
and costs department, and whenever an addition is made 
in the “ Stores Ledger " the next vacant reference number 
is allocated thereto. 

Special stores and repairs.—Whenever stores of an 





unusual character are received, such as those specially 
specified by a customer in preference to standard parts, 
or in case of parts received for repairs, it is desirable to 
give them some distinctive mark either by an attached 
label or otherwise, for the purpose of identification during 
such time as they remain in the storeroom, and to place 
them in some position where they are not liable to be 
overlooked or forgotten, and it is the storekeeper’s duty 
to ascertain and advise the department interested as to 
the arrival of such. 

The utility of entering on each page of the “Stores 
Ledger” the number of the bin or other receptacle in 
which such stores are to be found will appeal to all who 
have experienced the difficulties that arise in the event 
of temporary absence of the storekeepers, or through 
changes of staff, resulting in a total dislocation of routine 
consequent on the inability of anyone unacquainted with 
the store-room arrangements to determine the where- 
abouts of the required material. This is only one of the 
many experiences that are served up from time to time 
in factories where the system is such as to render the 
servant indispensable, whose memory and experience are 
preferred to the writing of records, and upon whose move- 
ments the accessibility of information depends. Herein is 
sufficient demonstration of the necessity for intelligent 
and complete records, such as can be grasped by anyone 
whose business it is to seek their aid, and on the existence 
of which a good standard of efficiency is alone to be 
guaranteed and maintained. 








ITALIAN INDUSTRIES. 
(By our Special Representative.) 
Ne, II.*—ELECTRICITY APPLIED TO RAILWAY TRACTION. 

BEForRE passing on to describe some of the typical 
manufacturing industries of this country I should like to 
devote this short article to the application of electricity to 
railway working in Italy. 

Encouraged by the natural advantages of the country 
and the extraordinary progress made here in electrical 
science, the Government invited the two greatest railway 
companies—the “ Mediterranea” and the “ Adriatica ”— 
to lay before it a scheme for substituting electricity for 
steam. 

The electric system of the Societa Mediterranea con- 
nects the important towns of Milan, Gallarate, and 
Porto Ceresio; that of the Societa Adriatica unites Lecco, 
Collico, Sondrio, and Chiavenna, thus binding Lombardy 
to the Engadine. 

The Rete Mediterranea decided to adopt the third-rail 
system, but, treating the subject as being too much in its 
experimental stage, and discouraged by the difficulties 
they encountered in the matter of the water concession, 
discarded its first idea of a hydraulic generating 
station, and built a steam generating station at Jorna- 
vento, containing three horizontal compound-tandem 
drop-valve engines of 1200 brake horse-power, and eight 
multitubular safety boilers, with 290 M? of heating sur- 
face each, working at 12 atm. Each engine drives 
directly a three-phase generator—750 kilowatts—having 
32 poles generating current at 13,000 volts. 

At the five sub-stations into which the system is 
divided, the high-tension currents are stepped down to the 
potential of 420 volts, through static air-cooled trans- 
formers of 180 kilowatts, or oil-cooled of 90 kilowatts. 
This current is in its turn transformed by rotary con- 
verters into continuous current at 650 volts. 

Thy electric plant was supplied by an Austrian house, 
but all the steam generating plant of the central station 
was furnished by the late Signor Franco Tosi, of 
Legnano, one of the pioneers of Italian industry, about 
whose work I shall have more to say later on. 

The third rail is placed parallel to the track, and out- 
side it. It is supported at distances of 4m. by artificial 
granite insulators on cast iron foundation brackets fixed 
to the sleepers, and each length of 12 m. is bonded to the 
next by flexible copper connections. 

The electric cars, constructed by the “Officine 
Meccaniche” of Milan, another of the principal firms 
which are contributing in the present moment to make 
Italy great and independent, have an equipment of four 
motors of 165 horse-power, two controllers, a hand brake, 
and a compressed air brake. To furnish this latter and 
the whistle with air an electric compressor of 4 horse- 
power is placed under the frame. This electric locomo- 
tive, weighing 35 tons, derives its current from the third 
rail by means of four shoes placed at the ends of each 
car, and attains a speed of 90 kiloms. 

The Rete Adriatica, on the other hand, instituted a 
hydraulic plant of its own at Morbegno for the supply of 
electric energy. 

The contract for the execution of this scheme was given 
to the Roman Societa per la Trazione Elettrica sulle 
Ferrovie, which house, lacking the shrewd perspicacity of 
its Milanese brethren, entrusted the greater part of the 
electric plant to a Hungarian firm. The water is taken 
from the river Adda, and conveyed by a canal of 
4800 m. to the power station. The fall is 30 m., giving 
an effective horse-power of 7500. 

The power generated is distributed by a primary line 
of about 75 miles long to nine transforming stations, 
where it is stepped down from the 20,000 volts at which 
it leaves the switchboard, to 3000 volts, the working 
tension for the motors. This reduction is effected by 
means of three-phase transformers placed in sub-stations 
along the track at’ a distance of about 10 kiloms. from 
each other. ~ 

The system selected in this case was that of the trolley 
line fed at 3000 volts by the above-named sub-stations. 
The two overhead wires are stretched at a height of 6m. 
The switching arrangements are so constructed as to 
allow of the repairing of any one section without inter- 
fering with the general working. 

The cars, of the bogie type, are 19 m. long, weigh 
about 54 tons, and carry four 150 horse-power motors, 
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two of which receive the three-phase current at 3000 
volts in their stators. These cars have a speed of 
70 kiloms. per hour, and the safety of the public is 
guaranteed by the staff system. The driver cannot start 
without taking out a staff, and the fact of the impossi- 
bility of taking out more than- one staff from the two 
apparatuses at the ends of each section renders it also 
impossible for two trains to travel on the same section 
contemporaneously. The speed of the cars will be found 
to be considerably lower than those of the Rete Medi- 
terranea; but it must be remembered that the Valtellina 
line, of which we are speaking, has gradients up to 22 per 
cent., and rapid curves with radii as low as 300 m. 

At the outset of these two novel experiments the 
usual “regrettable incidents” were not lacking, and I 
remember helping to shovel spadesful of snow on to a car 
which, in the middle of its journey between Milan and 
Gallarate, had suddenly transformed itself into a 
magnificent bonfire through incomplete insulation. But 
these little troubles are things of the past, and the 
electric lines of Northern Italy to which I refer have 
now worked so satisfactorily for four years that the 
traction on two other branches will soon be converted 
from steam into electricity on the third-rail system. 

The success of the experiment, in conclusion, may be 
said to have been such as to bring within the limits of the 
possible the hope that before very long the whole system 
of Italian railways will derive its energy from water and 
not from coal. 








THE WORKMEN'S COMPENSATION BILL. 
(From a Correspondent.) 

THE present seems an opportune time to discuss the 
probable effects of the new Bill on engineers and ship- 
builders with a view to discover in what directions 
amendments should be pressed, and to assess, as nearly 
as possible, the probablecost. The writer has no concern, 
as regards this paper, with trades other than those of the 
iron and closely allied trades. 

The most important changes which will be effected by 
the new Bill are:—(a) .The exclusion of one week instead 
of a fortnight; (b) the treatment of apprentices and 
minors as adults; (c) the inclusion of all workmen, 
whether working inside or outside the works or the ship- 
yard; and (d) the’ rating for compensation purposes of 
men over sixty at a lower standard. There are several 
minor alterations in the Bill which will add considerably 
to the expenses in the administration of claims, and 
which, judging from experience under the present Act, 
will make control of the injured workmen much more 
difficult. 

In a financial and statistical review of the Act published 
elsewhere the writer drew attention to the additional cost 
that would be involved if the first fortnight were excluded 
and compensation were allowed to run from the day of 
the accident. It was there shown from the experience of 
Sir W. G. Armstrong, Whitworth and Co., Limited, accord- 
ing to the tables handed in by Sir Andrew Noble, that 
during the five years preceding the coming into force of 
the Workmen’s Compensation Act the ratio of the number 
of accidents to each hundred workmen increased by 
50 per cent. and thereafter showed a steady diminution 
during the following five years. This effect was empha- 
sised by statistics provided by the Engineers’ and Ship- 
builders’ Federations, and Sir Andrew Noble, in a letter 
to the Times of April 2nd last, quoted the same figures 
in another form. He overlooked, however, a very im- 
portant feature of the figures which the present Bill 
would greatly accentuate. In the case of a works acci- 
dent. fund or voluntary payments by the employer, the 
fund or the employer can decide whether the injured 
workman shall or shall not be paid, being able to take into 
account the circumstances of the accident and any other 
particulars which may make it a reason, in their opinion, 
for withholding the sickness or accident allowance. This 
of itself is a slight brake on the increasing ratio, but 
when the employer has no voice in the matter, but is 
obliged to pay, this brake—slight as it is—is at once 
removed and the full force of malingering is let loose. 
The evidence adduced from all sources shows that, on 
the whole, the additional cost of compensation during 
the first fortnight would be not less than 50 per cent., 
and there would be a tendency to increase as time 
went on. It is also generally accepted that the ratio of 
the cost of compensation after the first week to that 
from the day of the accident is as 2 to 1, and, therefore, 
the cost of the additional compensation under the 
present Bill may be taken to be not less than an increase 
of 20 per cent. of the present premiums. 

Insurance companies have for many years issued what 
is known as joint policies—that is to say, the compensa- 
tion is paid from the day of the accident—and the 
increased premium for engineers generally is approxi- 
mately 50 per cent., but in this case also the employer 
and the insurance company has a brake in that they can, 
if they please, decline the workman’s applications. 

A further alteration, and one for which humanity has 
called out for several years past, is that relating to the 
treatment of apprentices and minors. In the view of all 
humane employers, it has always seemed an anomaly 
that a boy earning 5s. per week should, even if he were 
totally and permanently disabled, only be able to draw a 
maximum of 2s. 6d. per week, no account being taken of 
his probable future earning capacity, The firancial 
result, however, to the employer is by no means so light 
as would seem at first sight. Some twenty typical firms, 
comprising eight classes of engineers and shipbuilders, 
have supplied the writer with the number of men 
employed, and the amount of wages paid, of which the 
following is the abstract :— 
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THREE-SPINDLE STRAIGHT-THRUST DRILLING MACHINE 


WILLIAM ASQUITH, LIMITED, HALIFAX, ENGINEERS 











It will there be seen that of the total number employed 
25 per cent. are under twenty-one, but only 8 per cent. of 
the total wages comes under that heading. Therefore, 
for the purpose of assessing compensation, the number 
of minors must be multiplied by three in order to arrive at 
the basis for compensation, considering for the moment 
only the mere numbers and total wages. The figures, 
however, also show that the average weekly rate of 
those under twenty-one is 8s. 6d., against the average 
weekly rate of those between twenty-one and sixty 
of 382s., or, approximately, four times the minor’s | 
wage, and, therefore, on that basis the number of 
minors must be multiplied by four. An additional factor, 
however, comes into play, namely, the greater and 
disproportionate incidence of accidents to minors. In 
youthful carelessness and lack of responsibility we find 
the cause of the excessive number of accidents per 100 in 
the case of minors compared with men over twenty-one, | 
and, although it is difficult to obtain exact figures, it is | 
confidently asserted by those who have acquaintance 
with the figures that the ratio is at least double. Taking 
this factor and the two proportions above-mentioned into 
consideration, and, on the other hand, making some 
allowance for the greater recuperative power of young men, 
we find that at least another 20 per cent. must be added to | 
the present premiums. Machinists and the lighter class | 
of engineers will probably have to pay more under this 
heading than those doing heavy work. The proportion of | 
minors in shipyards, foundries, and heavy engineering 
shops to the total number of workmen ranges from 10 to 
25 per cent., but the proportion in the case of engineers 
doing the lighter class of work ranges from 25 to 40 per 
cent. The proportion of men over sixty does not vary 
much in the different trades. 

The additional compensation due to the fact that all 
workmen are included, whether working away from the 
shop or ship or not will not be very great, for, owing to 
recent legal decisions, practically all men in the employ- 
ment of engineers, and certainly shipbuilders, have a legal 
claim. At any rate, at a very moderate computation, not 
more than 2 or 3 per cent. additional would be required. 

There now remains the consideration of men over 
sixty, and it will be seen from the above table that the 
average workman receives 14s. per week compensation, 
and, as the new Act lays down 10s. as the limit, it will be 
evident that there is no great reduction effected in the 
amount of compensation now paid; but a little loading | 
must be allowed, seeing that the limit for compensation 
in case of death is only £25, instead of, say, £220—that 
is, 156 weeks at 28s. per week. 

Another change in the present conditions is the practical 
compulsion of the payment of money into Court in fatal | 
cases, and the widening of the meaning of the word 





“dependents.” At the present time only those mentioned 
in the Fatal Accidents Act are “dependents ” under the 
Workmen's Compensation Act, but now brothers, sisters, 
half-brothers and half-sisters are to be included as 
‘‘ dependents,” so that a further tendency is created for 
the full average of £250 to be paid in fatal cases. This 
means increasing the amount of compensation in fatal 
cases by an addition that it is impossible to calculate 
with any real accuracy, but probably not less than 
10 per cent. will fall to be added to the premium. The 
increased cost, according to Sir Thomas Hewitt, in his 
address to the shareholders of the Ocean, Accident, and 
Guarantee Corporation at their last general meeting, 
would be 50 per cent., and, from the above remarks, it 
will be seen that the above is a minimum, taking no 
account whatever of the considerable necessary acces- 
sion to the number of inspectors and doctors, and of 
the increase in general working expenses; in addition, 
there is the growth of malingering, which will, as an 
ordinary consequence, show a heavy adverse tendency. 
It is safe to assert, after computation, that the cost to 
engineers and shipbuilders as a body would be 75 per 
cent. of the present premiums, which latter, it must be 
remerbered, have by no means reached their maximum. 
The last report of the Iron Trades Employers’ Insurance 
Association, Limited, shows how the average amount 
paid per claim has increased from £7 to £11 in eight 
years—that is at the rate of 10s. per claim per annum. 

A curious feature of the Bill is that clerks are ex- 
plicitly excluded from the Act, although under the present 
Act, in which the locus makes the liability, clerks in the 
employment of engineers and shipbuilders, when they are 
at work in the vicinity of the works or of the shipyard, | 
are considered to be “on, in, or about the premises,” and, 
consequently, come within the purview of the present Act. 
Seeing that the Bill so widely extends its net, we can 
only assume that the exclusion of such clerks is an over- 
sight on the part of the draughtsman, and that an amend- 
ment will be moved to set this matter right. Mr. Cham- 
berlain, speaking during the first-reading debate, drew 
attention to this point. Further, it would be difficult for 
an engineer to say whether a timekeeper or a clerkin the 
drawing-office, who is so frequently about the works, 
should or should not receive compensation, for, techni- 
cally, he is a clerk, and yet he is within the area of 
danger quite as much as, or perhaps even more than 
many of the men employed in the works. 

The question remains: How is this increase going to 
affect profits? The memorandum of Sir Benjamin 
Browne, which was handed to the Home-office Depart- 
mental Committee in November, 1908, showed that 








If the present 


instead of 5 per cent., only 4} per cent. 
Bill has the effect above foreshadowed, it is easy to see 
that in the course of two or three years capital will only 


receive 4 per cent. for its use. The total amount paid 
annually under the present Acts for all industries is com- 
puted at £3,000,000, and this figure will be increased by 
the operation of the new Act to £5,000,000. 

An interesting detail for consideration is: How are 
insurance companies going to face the situation? The 
chairman of the Employers’ Liability Assurance Corpora- 
tion stated that with his company the whole eight years’ 
working of the present Act had resulted in an equilibrium 
of premiums and claims, no profit on the huge amounts 
involved remaining for the shareholders. The companies 
could afford eight years ago to experiment, because the 
amount involved was not so great, but the insane com- 
petition that obtained from six to eight years ago cannot 
again be practised without very grave danger to the 
solvency of all but the very strongest companies. 

The logical conclusion of the situation is that the 
employers must make up their minds to pay and the 
insurance companies t6 levy fair rates, based not merely 
on the average rate of compensation of the class of engi 
neering or shipbuilding, but the special circ umstances 
connected with the particular risk. Refuge might be found 
by firms paying over £100,000 per annum in wages in self- 
insurance, but it would seem better, on the whole, to hand 
over the administration of claim work to properly trained 
men, with the advantage that, instead of the amount paid 
in compensation jumping up and down, the figure would 
be fixed, with, of course, a natural tendency to increase 
year by year. 





THREE-SPINDLE DRILLING MACHINE. 


THE plan which William Asquith, Limited, adopted to obtain 
true axial thrust in radial drilling machines they have now 
applied to a gang drill. A machine of the kind, one of two 
built for a large British engineering firm, is illustrated above. 
A glance is sufficient to show that the designer has carefully 
studied present-day conditions. Great rigidity and immunity 
from vibration are essential in a modern machine tool 
intended for the use of modern tool steels and high speeds. The 

| foundation plate is therefore strong and well ribbed, and the 
| standards are of heavy box section. The cross rail carrying the 
heads is firmly bolted to the standards, and is very deep to 
prevent deflection. It is double-webbed, and the thrust of 
| spindles is taken centrally, so that side twist on the spindle 
| and drill-is removed, with a consequent reduction of friction 
| owing to the drill having no tendency to bind in the hole; few 
drill breakages and smaller power consumption. 
| . Each head or spindle slide is easily adjustable along the 











profits were affected, taking the present average rate of | rail by hand motion under immediate control, and the drills 


premium, by nearly 4 per cent.—that is, capital receives, | can be brought within lft. 9in. centres. 


The spindles are 
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Qin. diameter in the driving part, and are supported by 
strong sleeves in which they have large bearings, so that they 
are very rigid, even when out-at full traverse. The length of 
traverse is 15in., and there are three rates of self-acting feed 
motion, quickly changed through gears, two for drilling and 
one for reamering and boring. The spindles are balanced, 
and can be easily and quickly raised and lowered; they are 
provided with automatic knock-off for the feed when the 
drill has got through the hole; it is then ready for quick 
withdrawal. 

A variable speed motor is used for the drive. It is placed 
as near to the spindles as possible, in order to reduce the 
quantity of shafting and gearing, and by that means 
t> minimise friction and secure efficiency. A large range 
of cutting speeds is obtained through shunt regulation 
of the motor speed. Each spindle can be stopped or started 
independently by clutch motion under immediate control on 
its own slide. 

The main table is strong and of deep section, and can be 
quickly raised or lowered 12in. by power. The small tables 
are 18in. square, with short cross traverse by hand, and 
are adjustable along the main table. The distance between 
the standards is Sft. 6in. The weight of the machine is about 
eight tons. Provision is made for bringing lubricant to the 
cutting point of the drills. 


COAST EROSION AND RECLAMATION. 
No. I. 

So much has of late appeared in the public Press con- 
corning the vexed questions of coast erosion and protec- 
tion, and the demand for national aid in the construction 
of remedial works, that the subject would appear at first 
sight to be somewhat hackneyed. But little or nothing 
i1 comparison has been recently published as to the com- 
plem2ntary question of reclamation, while the true 
physical conditions governing the crosion of the coast 
and its protection appear to have been neglected or 
misunderstood by many writers. Moreover, the economic 
aspect of foreshore protection and the consideration of 
th» practicability or otherwise of State aid have escaped 
attention. We propose in the present and subsequent 
articles to describe briefly the physical causes of denuda- 
tion, to indicate generally the present condition of those 
portions of the coast line most seriously attacked, and to 
discuss the possibilities of remunerative protection. We 
shall show what has been the extent of erosion in the 
pa3t, and, on the other hand, estimate the reclamation 
which must be considered as a partial compensation for 
the loss. The promise of the President of the Board of 
Trade to appoint a Royal Commission to inquire into the 
whole subject of coast erosion and protection is, we 
understand, about to be redeemed. The present is there- 
fore an opportune moment for dealing with the questions 
involved by a series of critical and descriptive articles. 

Subsidence and upheaval of the earth's crust.—It has 
been sometimes asserted that the continuous loss of land 
on the south and east coasts of England is partially due 
to subsidence of the earth crust. That continuous earth 
movements are in progress, producing alternate upheaval 
and depression, no one possessing even a slight acquaint- 
ance with geological science will deny; but there is no 
evidence to show that either upheaval or depression has, 
during historic times, affected the encroachment or 
recession of the sea on the coasts of the United Kingdom 
to anything more than an infinitesimal extent, if at all. 

Ruised beaches furnish striking proofs of change of 
level. In Northern Europe, on the shores of the Scandi- 
navian Peninsula, with the exception of its southern 
extremity, round the islands of Spitzbergen and Novja 
Z2mlja and on the Siberian coast there are numerous 
examples of such elevation. Similar proofs are met with 
on the west coast of South America. In Great Britain 
the best known examples are to be seen on the west 
coast of Scotland. Among evidences of geologically 
recent subsidence are the submerged forests and beds of 
peat existing in many places. Historical evidences of 
actual subsidence are wanting in Great Britain, but in 
Scania, the most southerly part of Sweden, considerable 
depression of the coast line has taken place in compara- 
tively recent times. The west coast of Greenland is 
probably sinking, and historic evidences are said to exist 
of the subsidence of land in Holland and Belgium. 

It may be safely asserted that the whole of the changes 
in the coast line of Great Britain since historic times are 
due either to accretion or denudation, and not in any 
appreciable degree to movements of the earth crust. If 
the oldest existing charts of the North Sea or English 
Channel are compared with the latest issued, it will be 
noticed that, allowing for probable inaccuracies, there is 
little or no variation in the levels of the sea bottom in 
depths b2yond the influence of wave or tidal action. 

Physical causes of sea encroachment.—The en- 
croachment of the sea on our coasts is therefore due to 
the erosion of the cliffs and shore material. Of the 
detritus derived from such erosion, a portion is carried 
along shore by the combined action of. wind, waves, and 
tides, remaining im a state of more or less constant 
movement until it ™ finally deposited to swell some 
accreting sand or shingle bank, or is driven against some 
natural or artificial barrier, where it lies, and is perhaps 
buried under subsequent deposits. In the course of this 
lateral travel the particles, large and small, forming the 
detritus arc still further -disintegrated. The lighter 
un iterial is carried off in suspension by the sea, and ulti- 
mately finds a resting-place on the ocean bed at a level 
below the influence of wave action or tidal scour. The 
remaining portion of the solid materials, derived from the 
destruction of the cliff or shore, is immediately transported 
into deep water; the smaller particles, in the form of 
mud, silt, and fine sand, being rapidly swept away by the | 
current until finally deposited on the sea bed as described | 
above. A certain proportion of the larger material, too | 
heavy to be carried in suspension for any considerable | 


distance, is drawn down the foreshore and bed of the sea | 


by the undertow of the waves, and ultimately makes its | 
way by gravitation into deep water, where it finds a| 
resting-place. 
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ing its way into the ocean is vast, and is increased to a 
large extent by the addition of detritus brought down by 
rivers and streams, and derived from the land surface. 
River detritus, on reaching the sea, shares much the 
same fate as we have described in the case of material 
derived from the coast Iine. A part finds a resting-place 
in sand banks and alluvial deposits at the mouths of 
rivers and estuaries, the remainder spreading itself over 
the deep sea bed. 

Effect of deposits on the deep sea bed.—The effect of 
these continuous deposits on the sea bed is enormous 
when we come to consider the accretion of geological 
ages, but the deposit over large areas, as distinct from 
purely local cases, is too small to be of appreciable 
moment in historic times. The late Mr. Tylor, who 
made a very careful study of the subject, estimated that 
the quantity of detritus now distributed over the sea 
bottom every year would, at the end of 10,000 years, cause 
an elevation of the ocean level to the extent of at least 3in. 

Relation of littoral drift to eroded material.—As to 
the relative proportions of the material more or less 
immediately carried away to the deep sea, and that other 
part which we may call littoral drift, it is impossible to 
form any exact estimate. In the case of chalk cliffs and 
foreshores it is probable that the immediately removed 
material amounts to nearly 90 per cent. of the whole, 
while alluvial cliffs and those consisting of boulder clay, 
or other similar material, may yield 20 to 30 per 
cent. of solids not immediately carried away from the 
foreshore into the deep sea. Gravel and rock cliffs 
naturally yield a higher proportion of heavy and harder 
particles. On the whole it is unlikely that more than 20 per 
cent. of the solid material falling on to foreshores and de- 
rived from the decay of of the coast line, remains above low- 
water mark for any length of time. No protection works of 
any kind which man is able to provide, however costly, 
can prevent the loss of the large remainder. The 
material which does stay for a time on the foreshore is 
subjected to constant attrition and wastage, and this, 
too, in turn goes to swell the ever-increasing volume of 
the deep sea deposit. 

Of the detritus derived from rivers and estuaries little 
or nothing is available for the replenishing of the coast 
line generally. Some of this alluvial material is, however, 
available for reclamation purposes in certain localities. 
Such deposits are purely local in extent, and naturally do 
not occur in the immediate localities affected by coast 
erosion. It will, therefore, be seen how limited is the 
quantity of littoral drift in comparison with the total 
amount of erosion. 

Deep sea erosion.—It must not be supposed that the 
process of littoral drift and erosion is confined to the 
foreshore or beach above low-water mark. Such changes 
are continuously in progress below low-water mark, where 
wave action or tidal scour is capable of affecting the sea 
bottom. These agencies and the gravitating tendency of 
the particles continue at work until a condition of equili- 
brium of the opposing forces is reached. 

It has often been asserted that material is derivable 
from the deep sea for the replenishing of foreshores, and 
is in many cases so derived. This is a fallacy which has 
no evidence of any sort to support it, and which no one 
with even a superficial knowledge of physical geology 





would accept for a moment. 

We use the term “deep sea” 
advisedly. Fragments of rock, boulders, and pebbles 
dislodged from the sea bed in comparatively shallow 
depths beyond low water are sometimes cast upon the 
foreshore, but such instances are exceptional, and cannot 
be taken as evidence of the supply of any considerable 
volume of material from the sea. Undoubtedly material 


lying on the sea bed below low water and in shallow 
2 5 | 
are forced, in order to maintain their very existence, to 


depths is, in certain conditions, driven back on to the 


foreshore, but this is merely a temporary phase in the | 


progress of littoral drift. With change of wind or tide 
the conditions may be reversed, and the deposit, or other 
material to take its place, will be returned to the sea. 
Impossibility of entire prevention of erosion.—It is 
physically impossible to stop erosion over any consider- | 
able length of coast line. The evil may be mitigated, no | 
doubt, but its prevention is an absolute impossibility, | 
except over limited areas. Let us imagine it practicable | 
to isolate a considerable length of coast line, such as, for | 
instance, the Holderness coast of Yorkshire between 
Flamborough Head and Spurn Point, a distance of over 
40 miles, by the construction of barriers at each end, 
which would prevent the travel of material past 
them in either direction. We will assume the 
lateral transportation of material along the coast line to 
have ceased. Denudation would still go on. At each 
high tide a little of the soft argillaceous material forming 
the cliff would be moved or dissolved at its toe, and a fall 
of cliff on to the foreshore would ensue. Rain, frost, 
wind, and sun aid in the gradual disintegration. The 
bulk of the material newly precipitated on to the beach is 
at once carried into the deep sea, and in course of time the 
remainder is so ground up into fine particles that it, too, 
is swept away or gravitates into deep water. Thus the 
erosion goes on. The construction of a wall protecting 
the toe of the cliff will not cure-the evil, although it may 
hinder it for a short time. The wall will prevent the 
access of the waves to the cliff,and will retain material 
dislodged by other natural agenties, but it cannot prevent 


foreshore under the action of the waves and wind. The 
result is the gradual disappearance of the foreshore itself 
by gravitation towards the deeper sea, and by removal 
in suspension, and ultimately the collapse of the wall. 
Effect of protective works on adjoining coast line.—It 
is, therefore, clear that in order to increase the extent of 
any foreshore, or to maintain it even in its existing con- 
dition, the natural and incessant losses must be made 
good by the accretion or trapping of material derived | 
from other parts of the coast. How is this to be done? | 
The answer is: locally, by the construction of groynes or | 





| other works similar in effect, but such accretion must in | 


in this connection 
| . 
| Treasury minute. 








—————————— 
bouring foreshores. The direction of the 
littoral drift is governed by the direction of 
and the shape of the coast. On a straight 
this direction coincides with the main set of the flood 
tide. The direction of drifts is varied from time to ti 
by the wind, but, inthe case of England, at any rate th : 
direction of the prevailing winds often coincides with 
the set of the fi tide. .On-the East Coast the genensl 
drift is from north to south, and on the South Coast 
from west to east. 

Let us again consider the case of the Holderness shore 
The littoral driftis from north to south,or from Flamborough 
Head towards Spurn Point. The ‘former is a headland 
of hard chalk, jutting out into the North Sea, and subject 
to slight erosion in comparison with the softer ath 
material to the southward. Deep water comes almost 
up to the foot of the cliff, and there is little or no trayel 
of littoral drift past it. Any material drawn from the 
cliffs to the north, and reaching the headland, is thrown 
into deep water, and becomes lost for the purposes of 
replenishing the shore to the south of the head. On the 
other hand, there is no possibility of any of the alluvium 
or other detritus brought down the Humber being carried 
to the north round Spurn Point. It therefore follows that 
practically all material trapped or intercepted between 
the two promontories is derived from the local cliffs. The 
construction of walls and groynes in front of particular 
areas along the coast, as, for instance, Bridlington, Horn. 
sea, and Withernsea, must of necessity result in the 
starving of the foreshore to the south of every such 
obstruction. Such works are undoubtedly effective, if 
properly designed, in maintaining the foreshore and cliffs 
for a considerable period. The walls prevent the destruc. 
tion of the cliff, and the groynes intercept littoral drift, 
to make good the natural wastage. But ultimately, it 
may be after the lapse of many years, these isolated 
works of protection must result in the increased wasting 
of the unprotected cliffs and foreshore on their leeward * 
sides, and ultimate outflanking of the protected areas by 
the sea. On the other hand, an uniform system of pro- 
tective walls and groynes along the entire coast will, for 
the time being, prevent the erosion of the cliff face, but 
by preventing or largely diminishing the littoral -drift, 
bring about the depletion of the foreshore, and ultimately 
the destruction of both walls and groynes. : 

In short, the protection of any localities which are of 
sufficient value to bear the cost of defence must result 
in increased depletion of other areas, the value of which is 
insufficient to warrant the construction of expensive works. 

National aid in coast protection.—This aspect of the 
question must be taken into consideration in dealing with 
the argument for and against national assistance in fore- 
shore protection. The cost of protecting long stretches 
of agricultural land is prohibitive, and, in most cases, is 
far higher than the value of the land saved from the sea. 
This we shall refer to in more detail when dealing with 
particular localities. As we have shown, complete pro- 
tection of such a coast line as the Holderness foreshore 
is physically impossible as a permanency. How, then, is 
the State to help those who are prepared to help them- 
selves without injustice to others? It may be suggested 
that the Government might offer proportional grants in 
aid of protection works carried out by Jocal effort, as is 
now done in the case of new works or improvements for 
the benefit of fishery or refuge harbours under an existing 
Under the scheme we refer to, his 
Majesty's Treasury is empowered to make free grants in 
aid of such harbours not exceeding one-third of the total 
expenditure incurred on approved works. A similar 
course might be adopted in the case of coast protection 
works, and would undoubtedly be welcomed, and taken 
advantage of, by local urban and other authorities, which 


prevailin 
the flood tide 
line of coast 


spend large sums in this direction. But proportional 
grants of this nature would be of little or no assistance 
to owners of agricultural land and poorer local authorities 
in cases where the cost of protection would be greater than 
the value of the land saved. Assistance given to seaside 
resorts or other localities where the coast line is of con- 
siderable value would not only be, unintentionally, of a 
preferential nature, but indirectly aid in the depletion of 
poorer lands adjoining. 

Liffect of pier works and other artificial projections. 
—The construction of solid piers or other similar obstruc- 
tions at an angle with the general shore line, and 
projecting into the sea, is, when occurring on a coast line 
subjected to erosion, almost inevitably followed by 
serious depletion of the foreshore to leeward. The solid 
projection, which in many cases is carried sufficiently far 
in a seaward direction to reach comparatively deep water, 
effectually prevents the passage of littoral drift from its 
windward to its leeward side. Travelling material is thus 
collected to windward, and only a small portion of the 
drift, if any, ever reaches the foreshore on the other side. 
For the most part the material which is swept past the 
seaward, or deep water end of the obstruction, finds its 
way into the deep sea. Thus the erosion of the leeshore 
is accelerated by the loss of the travelling material, 
which, under natural conditions, makes good, to a partial 
extent, the ravages of the sea. There are many instances 
of such stoppage on the English coast. The construction 
of the Folkestone Harbour Pier has arrested the travel of 
the beach from the westward, and led to the accumulation 
of a large bank on that side and the denudation of the 
foreshore to the east of the harbour and towards Dover. 
The construction of the harbour works at Dover has 
completely stopped the eastward drift at that point, and the 
beach in front of the South Foreland and in St. Margaret's 
Bay has, in consequence, been starved, thus accelerating 
the destruction of the cliff, falls of which have been 
peculiarly frequent in recent years. At Lowestoft the 
construction and subsequent extensions of the Great 
Eastern Railway Company’s harbour pier and works, 


We use the terms “leeward "and “windward” in the sense under 
steod by engineers engaged in coast protection werks, viz., winde 
ward —tho direction whence the prevailing littoral drift proceeds ; and 


River dztritus.—The amount of-solid matter thus find- | every case be accomplished to the detriment of neigh- | « leeward ”—the direction towards which such drift takes place. 
| v 9 
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which project at right angles to the coast line at the, THE ELECT 
sea outlet of Oulton Broad, have resulted in the accu- 
































mulation of a huge bank of shingle to the northward and | 


serious enroachments on the town frontage immediately to | 


the south of the harbour. 


later article. Another example is seex inthe extension of the 
Shoreham West Pier, which led to a stoppage of the east- | 
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re! x. es NEW YORK tion of the present station, although it has nineteen 
No, I. 


For the past two years there has been in progress a | It must be remembered that the New York Central 


tracksand covers 23} acresin area, has been for some time 
insufficient, but the approaches thereto make it worse. 


We shall refer to this case in a | work of the greatest magnitude, which, when completed, | Railroad is the only railway that at present actually 


Fig.2.° 
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PORT MORRIS POWER STATION 








will have cost more than £12,000,000. This is the re- | enters New York City, and the daily number of train 
construction of te “rand Central Station in New York, | movements there is over 1100, 
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Mt drift of the shingle, and consequent starving of the | the widening of the approaches to the sfation, and the; There are two main members of the New York Central 
<feme Dungeness Point, acting as | conversion of the lines from steam-worked to electrically | Railroad—the Hudson Division and the Harlem Division— 
Mose dongsinae groyne, and trapping the shingle derived | operated. These are works that are not only costly, but | which join at Mott Haven, 5:33 miles from the Grand 

© waste of the chalk cliffs between it and Beachy | are being undertaken in a characteristically courageous Central Station. Seven miles further north on the 


ove and Brighton beaches. 


Head, has led to the denudation of the shore fronting 








| manner. No fear is shown as to the ultimate success of Harlem Division is Woodlawn Junction, where the main 


me urch and also Romney. Other cases will be | the scheme, which, when finished, will form an object | line of the New York, New Haven, and Hartford Railroad 
erred to in future articles, | 


lesson for the whole railway world. The accommoda- | joins, Thereisathird division—the Putnam; this, however, 
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is not connected with the main line, but is joined on to 
the elevated railroad, and so does not affect this question. 
Over these lines there not only flows the vast important 
traffic of the New York Central Railroad to Albany, 
Buffalo, Chicago, the West, Boston, and Montreal— 
regarded by many as the leading line in America—and 
the very heavy traffic of the New York, New Haven, and 


“Tee Cyc ur 


stock, New York Central Railroad, and Mr. Frank J. 
Sprague, the inventor of the Sprague multiple unit 
system. Under these gentlemen other officials and sub- 
committees work, who meet at frequent intervals and 
submit their recommendations to the Commission at 
their weekly meetings. The sequence of the work has 
already been determined, and approximate dates fixed 


Fig. 3-A TYPICAL SUB-STATION 


Hartford Railroad to Bridgeport, Providence, Boston, 
and other New England towns, but a very heavy 
suburban traffic from off the New York Central and New 
Haven lines. To accommodate this there are four lines 
of way from the Grand Central station to Mott 
Haven, and over these there are more than 600 
passenger trains daily. In addition, there is a large 
number of empty stock trains which is  stabled 
at Mott Haven, as there is so little accommodation 
at the terminus. This, by the way, is one of the 
reasons why the station is being so considerably enlarged. 


But the principal handicap against satisfactory working | 
is the presence of the well-known Park-avenue tunnel, | 


which is two miles in length and extends from Fifty-sixth- 
street to Ninety-ninth-street. (Mott Haven is at 
Hundred and Forty-ninth-street and Grand Central station 
at Forty-second-street.) 


cripples their quick movement, but is objectionable 
to passengers, owing to the windows and ventilators 
having to be closed before entering and whilst passing 
through the tunnel. The proposals of the railway com- 
pany to open up the tunnel met with strong opposition 
from the residents in the neighbourhood, who already 
regarded the existing openings as an abomination. The 


company were then compelled to consider the possibility | 
of altering the mode of working from steam to electricity, | 
the chances of success in such a scheme having been | 
improved by the satisfactory results in the working of the | 
large capacity electric locomotives in the Baltimore and | 


Ohio tunnel at Baltimore. Circumstances at this moment 
forced their hand. 
occurred in the tunnel, which lead to legislative action 


being taken to secure electric traction by the year 1908. 


This has been a bugbear to the | 
railway company, the travelling public, and the residents | 
in the vicinity. Owing to the presence of smoke in the | 
tunnels, trains have to travel slowly, which not only | 


In January, 1902, a terrible collision | 


The company, showing a readiness to meet the public | 


demand for improved conditions, found the city autho- 


rities ready to assist them, and; as’ a consequence, the | 


gigantic proposals for sweeping away the residences, 
shops, churches, and hospitals on twenty acres of ground 
were approved. 


It has already been said that the work has been under- | 84 miles, and to North White Plains, on the Harlem | cylinders erected on a common base. 


| 


| 


for the completion of each portion, to secure which com- 
pletion by the dates fixed acts not only as a guide, but an 
incentive to work. 

As will be explained further on, the main line traffic is 
to be separated from the suburban. The whole area is 


ey 
watts capacity. In Fig. 1 is a cross section of 
power-house at Yonkers, and in Fig. 2 one of that at te 
Morris. Both are built on the water edge, Th nie 
Yonkers has been constructed on land that Was . Be 
water for a depth of from Sft. to 16ft. on a bottens fe 
sand and gravel, and, therefore, suitable for a ‘le, a 
concrete foundation, as shown. At Port Boot be 
rock was near to the surface. Each station has a = - 
building 167ft. wide, 237ft. long, and 105ft. hich "ie 
each station there will be twenty-four Babeock a i 
Wilcox water-tube boilers of 625 horse-power ea ‘h 
These are placed one-half on each side of a central alle 5 
The total heating surface for each boiler is 6250 waa 
feet. The boilers are designed for a normal worm 
pressure of 185 1b., and the steam will be superheated c 
200 deg. Fah. over and above the temperature Pi 
steam pressure. Mechanical stokers, operated by stean 
are employed. Coal that is delivered at the seas 
stations by rail is dumped from the cars into pockets 
from which it is taken by suspended-flight scraper con. 
veyors and delivered into the hoppers of crushers, where 
it is reduced to the proper size for handling with the 
mechanical stokers. Thence it passes into a pocket con. 
veyor, which lifts it to the top of the building and delivers 
it to longitudinal conveyors of the scraper type, which 
dump it into coal bunkers over the boiler-room. Coal 
delivered by boat is hoisted in a clam shell bucket of one 
ton capacity, operated by a steam hoist. 

The ashes drop from the grates into hoppers, from 
which they are collected in push cars of one ton capacity 
running in an ash tunnel in the boiler basement. These 
cars dump into a hopper, from which the ashes are lifted 
by means of a bucket conveyor into an ash storage bin 
directly over the coal trestle, from which they can be 
dropped through a spout in the bottom of the hopper into 
acar. The coal-handling capacity is 80 tons per hour, 
and the ash-handling capacity is 25 tons per hour. The 
maximum coal consumption at the power stations will be 
about 220 tons per day. Except for the hoist for unload. 
ing coal from the boats, which is operated by steam, the 
coal-handling apparatus is all driven bv electric motors, 

Each power station is to have six 5000-kilowatt turbo- 
generators of the Curtis five-stage vertical type, Lb5ft. 
diameter at the base and 35ft. high. The condensers are 
of the counter-current surface type, and are external to 
the turbines. Each is connected to the turbine base, and 
contains about 17,000 square feet of cooling surface with 
a guaranteed vacuum of 28in. at 30in. barometer and 
cooling water at a temperature of 70deg. Fah. Auxiliary 
condensing apparatus is also provided, this being in 
independent units. There are circulating water pumps of 
the centrifugal type, which are directly driven by horizon- 
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ig. 4—CABLE HOUSE AND ELECTRIFIED LINES 


to be equipped with the third rail, which is laid as far out | 
| as South Croton, on the Hudson Division, a distance of | are of the rotary fly-wheel type-with air and steam 


tal reciprocating engines and dry vacuum pumps, which 


The hot-well 


taken in a characteristically courageous manner, and one | Division, 24 miles out. The main line trains will be | pumps are of the two-stage turbine type and driven by 


of the main features and factors in the success of the | worked by electric locomotives, but the suburban trains | direct connected electric motors. 
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Each of the generators 
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Fig. 5—CROSS SECTION OF PERMANENT WAY, SHOWING THIRD RAILS 


scheme Is the organisation, To control the whole work ; will be run without locomotives. These latter are con- 
is an Electric Traction Commission, presided over by | sidered necessary owing to the great weight and high 
Mr. W. J. Wilgus, vice-president and chief engineer of | speed of the through trains. 


the New York Central Railroad. His colleagues are Mr. 


| 


Two power stations have been provided, one at 


Bion J. Arnold, of Chicago, ole of the leading authorities | Yonkers, on the Hudson Division, and one at Port 
in America on electric traction, Mr. J. F. Deems, the | Morris, on the Harlem Division, which, being cross-con- 


gencral superintendent ot motive power and rolling | nected, form practically one installation of 60,000 kilo- | Electric Storage Battery Company's exciter 


has a capacity of 5000 kilowatts and is wound for three 
phase current of 25 cycles and 11,000 volts pressure. | 22° 
exciter system at each power station will consist of two 
150-kilowatt turbo-generators and one 150-kilowatt indue- 
tion motor generator furnishing current at 125 volts 
pressure. Each power station will also have one of the 

storage 
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patteries of 74 cells, having a capacity of 12,000 ampdres 
for one hour with spare spaces in the tanks for increasing 
he capacity to 18,000 for one hour. The stations will be 
Teed from the operating gallery on one side of the 
furbine-room. The arrangement of the switchboards in 


the gallery is symmetrical, and all cables and copper con- 
nections running to the switchboards are carried in con- 


trenches under the floor. 

At both power stations switch-houses have been 
vided separate from the 
main building, with the idea 
of obtaining the best con- 
ditions for the installation 
of high-tension switching 
apparatus, and at the same 
time increasing the safety 
of the operators. At Port 
Morris the switch-house is 
50ft. 10in. wide by 100ft. 
long At Yonkers the 
switch-house and sub-station 
for the district have been 
combined in one building, 
sift. 4in. wide by 255ft. 4in. 
in length, the switch-house 
occupying 147ft. 8in. of this 
length. The oil switches 
have a rated capacity of 
500 ampéres, except the 
bus tie switches, which will 
carry 1200 ampéres. The 
switches are of the motor 
operated type. 

The high-tension cables 
and the majority of the single 
conductor low-tension cables within the power-house are 
eambric insulated and lead covered. In each power 
station a load despatcher’s office has been arranged for 
the proper distribution of power, and in order to give 
quick relief in case of accident or trouble. Only one of 
these will be in use at one time. Each load despatcher’s 
office will be equipped with a record board, indicating by 
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Fig. 7—THIRD RAIL PROTECTIVE SHEATHING 


means of lightsand plugs which generators, lines, rotaries, 
ke, are in or out of service, and which switches are open and 
closed. An independent telephone system, exclusively 
for the use of the local despatcher, interconnecting all 
power stations and sub-stations and the train despatchers 
Within the field of territory electrically operated, will be 
installed. 

In Fig. 3is a view of a typical sub-station, of which there 
are eight, situated in various positions on the line. They 


Fig. 6—DETAILS OF THIRD RAIL BRACKET SUPPORTS 


circuit of cables, &c." The convertors are arranged along 
the iniddle of the main room of the sub-station. Along 
the wall adjoining the battery room is the low-tension 
switchboard, whilst along the opposite or outside wall are 
the high-tension switches. The transformers on the 
main floor are connected to the high-tension switches on 
the one side and the converters on the other by cables 
under the floor. Thus the circuits within the sub-station 
run across the machine-room from the side where the 
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high-tension wires enter to the side where the 660-volt 
direct-current track feeders leave. All apparatus is on 
the main floor, except the lightning arresters, which are 
on a gallery on the high-tension side. The switch- 
board, which controls both high and low tensions, stands 
on the low-tension side. Each unit of machinery, con- 
sisting of one converter and its transformers, &c., is 
arranged in the manner described. Longitudinally, each 
station has three units, each of a capacity 1000 kilowatts 
or 1500 kilowatts. 


The high-tension transmission system is quite complex. 
In general, each sub-station has at least one independent 
three-phase line from a power station, and, in addition, 
has lines connecting it with adjacent sub-stations. The 
two power stations are connected by a separate three- 
phase line. All lines consist of three 4/0 stranded copper 
conductors. In the underground lines each circuit is 
contained in a three-conductor cable sheathed with lead ; 
in the overhead lines the conductors are bare, and occupy 
the points of an equilateral triangle 36in. on a side. The 
overhead lines are carried on structural steel poles, spaced 
150ft. apart on tangents, and closer on curves, with yellow 
pine cross arms. The underground lines are laid in 
vitrified duct, waterproofed and surrounded with con- 
crete. The manholes in the cable ducts have removable 
shelves of slate or soapstone resting on iron pins, on 
which shelves the cables are carried across the manhole 
space. Underground transmission is used in all closely 
populated districts. The change from underground to 
overhead is made generally at the sub-stations. In some 
places a cable-house is built, as seen in Fig. 4. 


The third-rail system employed is decidedly interesting, 
on account of the new form adopted. In Fig. 5 is shown 
a cross section of a four-track road bed, showing. the 
position of the conductor rail; Fig. 6 the details of the 
bracket support, showing the insulation; and Fig. 7 a 
section of the protection sheathing and a diagram of the 
insulator and protection sheathing. The third rail is a 
bullhead rail 33ft. in length and weighing 70 1b. per yard, 
supported at intervals of 11ft. by cast iron goose-neck 
pedestals, which are fastened each by three in. lag 
screws to a long sleeper. A two-piece porcelain insulator 
block, moulded so as completely to surround the upper 
head and the web of the rail, is clamped in the pedestal, 
and supports the rail. These insulators are 6in. long, 
projecting 1}in. on either side of the pedestal, which is 
3in. wide; a forged strap, fitting over the block, holds it 








Fig. 8—THIRD RAIL EQUIPMENT 


Cover a ground area of 3600 to 3800 squareYfeet. The 
station comprises a transformer and converter room and 
& two-floor battery room, separated from the former by a 


fire-wall. The installation of batteries has been adopted 
ed ~aig as a means of smoothing out momentary heavy 
demands 


for current, and in part as an insurance against 
a erruptions of traffic which may result from accidental | 
ut down of one or both generating stations, short ! 








in"position. Between insulators the rail is, surrounded by 
a built-up? wooden sheathing, whose cross section is 
similar to [that of the insulator. Thus the live rail is 
protected along its entire length, leaving only the lower 
head of the rail projecting from ‘the insulating sheath. 
Protection against interruption of service by snow, sleet, 
and ice has been aimed at in this design, as well as 


the conductor rail7is, as noted’on the drawing, every- 
where 23in. above the top of the track rail; laterally the 
centre of the conductor rail is 2ft. 44in. outside of the 
gauge line, to the right in the case of through trains, and 
to the left on suburban tracks. 

At level crossings and other special positions it is 
intended to use an overhead conductor instead of the 
third rail. In approaching such sections an automatic 
device on the motor car or locomotive will depress the 
contact shoes away from the third rail, and will lift the 
overhead contact arm into place. 

It will be admitted that the form of third rail adopted 
is decidedly noteworthy, being simple and convenient, 
and affording good protection against danger. The details 
of the road bed will also afford some interest. 

The actual form of the wood covering for the third rail has 
not yet, we believe, been decided. A number of different 
arrangements have been tried. In one of these cypress 
wood, held together by clamps, is employed, and in this 
case 4in. granite insulators are used. In another instance 
yellow pine covering was tried in connection with vitrified 
clay insulators, the whole being held together by through 
bolts. In still another case the third rail was provided 
with yellow pine covering, no insulators, no through bolts, 
but with clamps round, as shown in Fig. 8 and a number 
of others. 








EDUCATION AND TRAINING OF ENGINEERS. 


On the 24th November, 1908, a Committee was 
appointed. by the Council of the Institution of Civil 
Engineers to consider the Education and Training of 
Engineers. The report of the Committee has just been 
printed, and below we give a great part of it. 

The Report opens with a few historical notes and then 
passes on to describe the reasons that brought the 
Committee into existence, their constitution and the 





methods adopted by them to secure information. The 
members of the Committee are :— 
Sir William H. White, K.C.B., Sce.D., LL.D., F.R.S., Past- 


president Inst. C.E., Chairman. 

The President of the Institution of Civil Engineers (¢2-officio). 

Sir John Wolfe Barry, K.C.B., LL.D., F.R.S., Past-president 
Inst. C.E. 

Sir Alexander B. W. Kennedy, LL.D., F.R.S., Vice-president 

Inst. C.E. 

Hartley Wicksteed, M. Inst. C.E., representing the Institu- 

tion of Mechanical] Engineers. 

Alexander Gracie, M. Inst. C.E., representing the Institution of 
Naval Architects. : 

Sir Edward Carbutt, Bart.,* M. Inst. C.E., representing the Iron 

and Steel Institute. 

Kaye Gray, M. Inst. C.E., representing the Institution of 

Electrical Engineers. 

Harry E. Jones, M. Inst. C.E., representing the Institution of 
Gas Engineers. 

Prof. Archibald Barr, D.Se., M. Inst. C.E., representing the 
Institution of Engineers and Shipbuilders in Scotland. 

Prof. Henry Louis, M.A., representing the Institution of Mining 
Engineers. 

Prof. R. L. Weighton, M.A., representing the North-East Coast 
Institution of Engineers and Shipbuilders. 

J. H. T. Tudsbery, D.Sc., M. Inst. C.E., Secretary. 

J. G. Henderson, B.Se., Assoc. M. Inst. C.E., 
Secretary. 

In prosecuting their inquiries the Committee thought 

it essential to obtain, either orally or in writing, the 

opinions of persons having experience in engineering 

education, and of eminent engineers practising in various 

branches of the profession. The result has been that the 

Committee have secured the collection of a great body of 

opinion from representative engineers in active practice, 

professors and teachers in Technical Colleges and Univer- 

sities, and others. whose advice has been of value in 

reaching a decision on matters referred to the Committee. 

In a number of appendices the questions proposed are 

given with a summary of the answers and an estimate in 

percentages of the number of answers. Thus, take a 

single example :— 


> 
7 


Assistant- 


Opinion or question. Summary of replies. 


3. The Committee are of | 
opinion that during this (and | 4 04, 

any subsequent) course of | D. mot agree entirely 
training in workshops, boys | Shorter hours if attending 
should keep the regular evening classes 

working hours, including | gp ould not be | maid wages — 
early morning attendance, Other faa Pi eee 
and should be treated like gar eS sea 

ordinary apprentices, and be 
paid wages. | 


Per cent. 
79 


Ss 


100 





It will be at once seen that the general recommenda- 
tion of the Committee, based on these figures, is the 
thing of importance. The figures themselves do not 
matter much, and we do not, therefore. give them. 
I.—INQUIRY AS TO PREPARATORY EDUCATION, 
The details of this portion of their work were entrusted by the 
Committee to the above-mentioned Sub-committee. A schedule of 
the questions issued by the Sub-committee will be found in 
Appendix I., which also contains an analysed summary of the 
replies. This Schedule was issued to 120 representatives of the 
following classes: —(1) Teachers in Engineering Colleges. (2) 
Headmasters of Secondary Schools at which it is believed special 
attention is paid to scientific training. (3) Engineers not engaged 
in teaching. : 
Replies were received from 80 per cent. of the gentlemen whose 
opinions were invited ; and from these replies definite conclusions 
were deduced as to the prevalent opinions on points raised by the 
questions. 
The Report which the Sub-committee submitted to the main 
Committee was considered at a meeting held on the 23rd March, 
1905, and was then approved and adopted. 
The following are the recommendations of the Committee in 
respect of the most suitable preparatory education for boys who 
are intended to become engineers. 


RECOMMENDATIONS IN RESPECT OF PREPARATORY 
EDUCATION. 
1. It is desirable that a boy intended for the Engineering Pro- 








* On the regretted death of Sir Edward Carbutt, in October, 1905, 
Mr. A. T. Tannett-Walker was appointed to serve on the Committee as 4 





protection to persons, The lower or contact surface of 





representative of the Iron and Steel Institute, 
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fession should, before leaving school and commencing to specialise, 
have attained a standard of education equivalent to that required 
by the Institution Studentship Examinations ; and that he should 
not commence his special training until he is about 17 years of 


e. 
pt A leaving examination for secondary schools, similar in 
character to those already existing in Scotland and in Wales, is 
desirable throughout the United Kingdom. It is desirable to have 
a standard such that it could be accepted by the Institution as 
equivalent to the Studentship Examination, and by the Universities 
and Colleges as equivalent to a Matriculation Examination. 

3. Advanced teaching of History and Geography, with instruc- 
tion and practice in Essay writing and in Précis writing, should be 
included in the ordinary school curriculum ; and the instruction in 
English subjects should include at least an introduction to English 
Literature. 

4. Greek should not be required, but an elementary knowledge 
of Latin is desirable. The study of Latin should, however, be dis- 
continued during the last two years of attendance at school, or 
after the standard required for the leaving certificate has been 
attained. Modern languages, especially French and German, 
should be studied, and should be taught colloquially or in such a 
way as to give the pupils a practical knowledge of each language, 
sufficient to enable them to study its literature and to converse in 
it with some degree of facility. 

5. Instruction in Mathematics should be given by methods differ- 
ing considerably from those usually adopted in the teaching of this 
subject merely as an intellectual exercise. The geometrical side of 
Mathematics should be fostered, and before they leave school boys 
should be conversant with the use of logarithms, and with at least 
the elements of trigonometry, including the solution of triangles. 

t is also of importance that instruction in practical arithmetieshould 
be carried further than has been generally the case hitherto, with 
the object especially of encouraging the use of contracted methods 
and operations in mental arithmetic ; and of encouraging also the 
expression of results with only such a degree of—numerical—pre- 
cision as is consistent with the known degree of certainty of the 
data on which they are or may be supposed to be based. 

6. It is preferable that boys should attain at school a general 
knowledge of elementary Physics and Chemistry, or of what is 
sometimes called ‘Natural Philosophy,” rather than that they 
should pursue in detail some, particular department of science. 

7. Special attention should be given to drawing; the instruc- 
tion should include ordinary Geometrical Drawing with ortho- 
graphic projection, Curve Drawing, Freehand Drawing, and 
Practical Mensuration. 

8. Work in the nature of handicraft, such as Carpentry or 
Turning, or elementary field-surveying, may be encouraged as a 
recreation, but should not be required as a school exercise. 

9. It appears to be impossible, in the general curriculum of 
school work, to include advantageously time for instruction in 
such a subject as Surveying, which has been suggested. 

The Committee recommend that this scheme of Preparatory 
Education should be officially communicated to the rd of 
Education and widely circulated amongst those engaged in the 
conduct of Secondary Schools and Engineering Colleges, in order 
that future schemes of tuition of youths who contemplate entry 
into the Engineering profession may be guided thereby. The 
Committee are of opinion that if this course is taken it would assist 
in overcoming one great difficulty now universally felt in Institu- 
tions in which applied science is taught. At present a consider- 
able proportion of students enter technical institutions ill- 
prepared, and at least one year has to be devoted to instruction 
which ought to be secured beforehand. Proper preparation is 
essential if students are to derive full benefit from special instruc- 
tion in applied science. Professors and teachers ought not to be 
required to undertake subjects that should be taught elsewhere, 
but should be left free to devote themselves to scientific and tech- 
nical instruction, which is their real work. 


II.—INQUIRY AT TO ENGINEERING TRAINING. 


The Committee found it convenient to deal with Training in 
Offices, Workshops, Factories, or on Works, generally designated 
‘practical” training; Training in Universities and Higher 
Technical Institutions ; and Post-Graduate Work altogether. [n 
these instances also, as explained above, a schedule of questions 
was framed and was circulated widely ; but the Committee em- 
bodied in the Schedule their conclusions on certain important 
subjects which had been thoroughly discussed by the members, 
and on which they were unanimous. In that course there was 
no interference with the free expression, by those whose opinions 
were solicited, of views contrary to those of the Committee ; and 
the replies indicated clearly that this fact was realised. Nor 
were the comments of correspondents limited to points raised in 
the schedule. On the contrary, perfectly independent statements 
of opinion were submitted in many cases. The Committee 
desired primarily to ascertain the views of men whose opinions 
were entitled to respectful consideration, in consequence of 
their experience and study of education and cf Engineering 
training. In all instances these communications have received 
due consideration by the Committee, after being carefully grouped 
and analysed. 

Each member of ihe Committee was at liberty to forward the 
names of gentlemen to whom schedules should be sent, and each 
Institution was asked officially to suggest names, in order that the 
list might be made as complete as possible, and that each depart- 
ment of Engineering might be adequately represented. The total 
number of schedules issued’ was 676, and the total number of 
replies received was 267. Their distribution over different 
branches of the profession may be classified roughly as follows :— 

No.of No. of 
schedules replies 
er . issued. received. 
. Engineers engaged in constructional work (rail- 

ways, docks, harbours, canals, waterworks, 

EINE ois 8G” ed. op vee sae pe 

Mechanical engineers 

. Miningengineers .. .. .. .. 

Iron and steel manufacturers .. .. .. .. .! 

. Naval architects, shipbuilders, and marine engi- 

UD oh anew ner renin os. ost oe: eS bh 

. Gasengineers .. .. .. 

- Miectrical engimecrs ... =. --.. 0 2. 0. 00 te oe 

. Professors, and others who are, or have been, 
engaged in teaching .> .. .. Roles ap 


OD Mpgwro 


267 

The gentlemen whose opinions were asked were actively engaged 
in professional work, and in consequence there were delays in 
making replies. Repeated applications were necessary before the 
inquiry could be completed, and it was decided finally to make 
at Ist November, 1905, the latest date for the receipt of 
replies. 

n the result it was found that the tentative suggestions and 
recommendations embodied by the Committee in their schedule 
received very general support ; this support has been given by 
each of the great sections of the Engineering profession. A few 
correspondents expressed radically different views ; but, in the 
main, the opinions of the Committee have been endorsed, and this 
result is satisfactory, since it indicates the possibility of practical 
effect being given to the recommendations. The Committee 
were not assisted so fully by replies to their question on 
mathematical teaching as to. others; they therefore obtained 
specially the opinions of their colleagues engaged in tuition, and 
of other gentlemen who have large experience in this matter. 

The Committee have had in view throughout what may be 
termed an “average boy,” of ordinary ability, whose parents are 
in @ position to secure for him a thorough training before he begins 
his actual professional work as an engineer. They recognise the 
necessity that will always exist for providing also suitable means 
of training for young men not so favourably situated, who work 


their way by sheer ability and force of character, and whose 
earlier careers do not permit of the methodic preparatory educa- 
tion and training which they consider best for the average boy. 
The Committee also recognise the certainty that other most valu- 
able recruits for the Engineering profession will continue to enter 
at a later period of life, and from other systems of education and 
employment. At the same time, it is obvious that, in all such 
cases, men may be trusted to find their way, and to avail them- 
selves of existing opportunities for instruction and training. Their 
concern, therefore, has been with the best general scheme adapted 





to the average boy. 

The Committee have not overlooked the established customs of 
| Universities and Colleges to which Engineering Schools are 
| attached, and have given weight to the necessity for arranging 
| terms and courses of study with due regard to general efficiency 
| in the conduct of these Institutions. Consequently they do not 
| recommend absolute uniformity of arrangement in College courses 

of study or in their method of association with practical training ; 
| nor do they consider such uniformity necessary. In Scotland, it 
| may be anticipated that the alternation of winter study at the 
| Universities, with long summer vacations, usually spent in prac- 
| tical work, will be continued ; whereas in England the sessions and 
vacations will be arranged differently. Other varieties of practice 
exist or will be introduced ; and, in the judgment of the Com- 
mittee, considerable latitude is permissible in these matters 
without loss of educational efficiency. 


RECOMMENDATIONS IN RESPECT OF 
TRAINING. 

The Committee desire to preface these recommendations by the 
statement that they are unanimous in the opinion that engineer- 
ing training must include several years of practical work, as well 
as a proper academic training. Long experience has led to 
general agreement amongst engineers as to the general lines on 
which practical training should proceed; and it has, therefore, 
been unnecessary to deal at any great length with that matter in 
the recommendations. It must not be supposed, however, that 
the fuller treatment of academic training in the following pages 
indicates its greater relative importance ; the reason for this fuller 
treatment is to be found rather in a desire to suggest courses of 
study which can be best associated with the practical training 
that is essential to engineering education. 

The Committee make the following Recommendations :— 

1. The average boy should leave school when he is about 17 
years of age. Much depends upon the development of individual 
boys, but the minimum age should be 16 and the maximum 18 
years. 

2. The practical training should be divided into two parts, when- 
ever that arrangement can be made; and the preliminary stage 
of practical training should consist in all cases of at least a year 
spent in mechanical engineering workshops, This ‘introductory 
workshop course” is desirable even when students do not con- 
template devoting themselves at a later stage to what is generally 
designated ‘‘ mechanical engineering.” Thus, for mining en- 
gineers, the machine shops of a large colliery would be found 
especially suitable. The Committee are supported in this recom- 
mendation by the opinions expressed by a large proportion of the 
engineers who have been consulted. It is recognised that at pre- 
sent there are practical difficulties in arranging for this workshop 
year being interposed between the school and college work, and 
that employers may consider the arrangement objectionable in 
their interests. On the other hand, the Committee suggest that 
these difficulties should not be insurmountable ; and the general 
agreement as to its advantageous effect on training leads them to 
hope that practical trial may be given to the suggestion, In any 
case, the Committee recommend that an ‘introductory workshop 
course” of at least a year should be included whenever possible 
in the practical training of all engineering students. Where the 
‘‘intreductory workshop course” is possible before the College 
training, it should not be less than one year, nor more than two 
years, The longer period may be desirable in the case of boys 
who are to become mechanical engineers, and useful in all cases 
when boys leave school at 16 years. In some cases it may be pre- 
ferred to take the workshop course after the first year of the 
College training common to all branches of Engineering. An 
interruption of College training at a later period must involve 
great disadvantages. 

3. During workshop training boys should keep the regular work- 
ing hours, should be treated like ordinary apprentices, be subject 
to discipline, and be paid wages. 

4, Nothing should . done in the form of evening study which 
would impose undue strain upon the physique of boys. In some 
cases this might prevent attendance at evening classes; but 
experience shows that many boys can attend such classes without 
physical injury and with great educational advantage. The Com- 
mittee think it is most important that all boys should at least 
maintain their scholastic acquirements during the introductory 
workshop course, and, for the class of boys in question, it is con- 
sidered that this result might be secured, by private tuition or 
otherwise, without undue physical strain. Nothing should be 
done to discourage boys, who so desire and are physically fit, from 
adding to their knowledge either by private study or by attendance 
at classes. 

5. Asa rule it is preferable to proceed to a Technical College or 
University on the completion of the introductory workshop course. 
This is advantageous to most boys, as it abridges the period 
between School and College, and lessens the danger of tetrogres- 
sion in-knowledge. It also facilitates the arrangement of common 
courses of study for junior students in technical Colleges and 
Universities; and, on the whole, gives the students better 
opportunities of benefiting by College training. 

In some cases—as, for example, when boys are intended to 
become mechanical engineers—it may be advantageous to complete 
the practical training before entering College ; but, if this is done, 
it becomes more important that simultaneous education during 
practical training should be secured by private tuition or in evening 
classes; otherwise boys would lose seriously during four or five 
years’ suspension of systematic study, and would be disadvantaged 
on entering College. 

The alternation of College Study and _ practical training is only 
feasible when—as in the Scotch Universities—the College vacation 
practically occupies half the year; or in the case of mining 
engineers, where the official requirements under the Coal Mines 
Regulation Acts prescribe a minimum period of four months spent 
in mines before the termination of the College course. 

6. For the average student the period of College study should 
be three sessions, provided -he is well prepared before entering 
College. In the case of students who desire to follow up the 
science of their profession a fourth year might be added, which 
would be in some cases post-graduate work, and might come after 
the practical training is completed. In cases where students are 
exceptionally well prepared before entering College, or are above the 
ordinary age, or possibly without the means required for a full 
a of study, facilities should be given for shortening the course 
of study. S. 

In all cases the first’ Session’rftight be advantageously devoted to 
a common course of study by average students, and probably that 
common course might be extended into the second Session with- 
out loss to final specialisation” 

7. A sound and extensive knowledge of Mathematics is necessary 
in all branches of Engineering, although some of these branches 
require more advanced mathematics in their practice than others. 
The capacity for acquiring mathematical knowledge varies greatly 
in individual students, and many who become competent Engi- 
neers have not the power of acquiring the higher mathematics. 
These differences of actual requirements and individual capacity 
must be recognised in courses of instruction, and can hardly be 
dealt with by any general statement. 

It should be possible, however, for the student of average 
ability who, at his entry upon the study of applied science, has 
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advanced to the stage of preparation in mathematics ined ; 
the foregoing Hoar eh as to ations mee m 
ante—to master sufficiently during the common course of Ply 
tion for all engineering students the subjects included unde; ‘ie 
category of pure mathematics ; provided the instruction pone 
a ee and Noni eapennie op ' 

e Committee endorse the practically universal 

tion, made by those whose s : ial havelodes ak on ae 
entitle them to speak with authority, that a sufficient time sheets 
be allotted to the study of pure mathematics during the pe, . 
college course, to permit the best students to obtain a sound 7 “ 
ledge of Algebra, Trigonometry, Analytical and Practica] Plang 
teometry, the elements of Solid Geometry, and a working baa: 
ledge of the Differential and Integral Calculus, and of the sim “sl 
Differential Equations. To this fundamental mathematica] train “4 
there must be added instruction in Applied Mathematics pe 
Mechanics, The extent to which individual students can - 
carried in this course must be a matter left to the discretion of the 
teaching staff, whose means of observation and power of ascending 
the capability of individual students can alone decide the matte 
In the judgment of the Committee, it is most important that ae 
teachers consider that individual students are lacking in the ‘pow : 
of proceeding successfully with their higher mathematica] a 
time should not be wasted in persevering therewith. On the other 
hand, many students of this class under proper instruction nis 
capable of benefiting greatly by well-considered courses of instruc. 
tion in the practical applications of mathematics. 

In the later terms oF the college course of study, time devoted 
to purely mathematical instruction should be lessened as compared 
with the time similarly devoted during the earlier terms, pe that 
given to specialised instruction in engineering subjects should be 
increased. The most advantageous arrangement, both for students 
and teachers, will consist in the combiration of mathematica] and 
engineering instruction by the professors and teachers of engineer. 
ing. The teachers of pure mathematics also, in dealing with the 
students during their common course of study, should be well 
informed as to the applications of mathematics in engineering, so 
that their courses of instruction may be arranged suitably, and 
that departments of these subjects having no bearing upon engi- 
neering may not have given to them unnecessary time or attention 

With regard to the teaching of geometrical drawing, physics, 
chemistry, and geology. the existing arrangements of the Univer. 
sities and Technical Colleges appear to be satisfactory and to meet 
all cases. 

Without interference with the organisation of individual 
colleges, it would be found in the highest degree beneticial to 
arrange conferences between the staffs of all the important teach- 
ing institutions, so that a uniformly high standard of qualification 
on the part of students at the completion of their courses of stud¢ 
may be maintained. ’ 

8. At least three to four years should be spent in practical 
training, inclusive of the ‘introductory workshop course” pre- 
viously mentioned. The Committee favour a total period of four 
years’ practical training where it can be secured, this being carried 
out in workshops, on works, in mines, and in offices, as may be 
required in each case. It is highly desirable that a part of this 
practical training should be obtained in drawing-offices. 

9. Where College training is completed before practical training 
is taken, the total period devoted to the latter should be three 
years in ordinary cases. Exceptional ability may justify a some- 
what shorter period. The hours of work should be the same as if 
the usual course were followed ; the wages paid should be some. 
what higher, especially in the later years. e Committee make 
this general recommendation whilst recognising that this is not the 
practice in mining. 

10. The Committee recommend strongly efficient instruction in 
Engineering drawing. 

Instruction in testing materials and structures, and in the 
principles underlying metallurgical processes and other practical 
operations incidental to the branch of engineering in which a 
student proposes to specialise, should be included in the College 
course, 

In regard to workshop practice in technical colleges, they are of 
opinion that boys who have spent one or two years in mechanical 
engineering workshops should not be instructed in workshop prac- 
tice at technical colleges. 

11. In connection with the grant of degrees, diplomas, and 
certificates to engineering students, considerable importance 
should be attached to laboratory and experimental work per- 
formed by individual students, as well as to their progress in 
mathematical and scientific studies ; and degrees, &c., should not 
be granted on the results of terminal or final examinations alone. 
Practical unanimity is shown in regard to this procedure by those 
whose opinions were obtained, and it is considered to be of great 
importance in assessing the professional attainment of students. 

2. Facilities for, and organisation of, post-graduate work by 
engineering students in Universities and Higher Technical Institu- 
tions should be considerably increased. This recommendation is 
made with the special object of encouraging qualified students to 
undbrtake researches which may prove of practical value to 
engineering operations and processes. The number of such students 
is not likely to be large at any time, but their influence on younger 
students should be highly beneficial, and the advantage to engineer- 
ing and industry should be considerable. In many cases the best 
period for post-graduate work would be that following the com- 
pletion of practical training, even when that training follows the 
College course. 

13. The Committee reaffirm the conviction expressed when they 
issued their inquiry, that the sympathetic assistance of employers 
is essential to improvement in ae education and training. 

In conclusion, the Committee desire to express their indebted- 
ness to the Secretary, Dr. Tudsbery, and the Assistant Secretary, 
Mr. Henderson, for the valuable and unwearied assistance which 
they have rendered throughout the inquiry, and would repeat 
their acknowledgement of indebtedness to all those who have 
assisted with opinions and information, 








LEGAL INTELLIGENCE. 
DAVIDSON v. SUN FAN COMPANY. 

A DECISION was given in the High Court of Justice, Chancery 
Division, Royal Courts of Justice, London, on Monday, the 2nd 
inst., by Mr. Justice Farwell, in favour of Mr. 8. C. Davidson, who 
recently instituted an action against the Sun Fan Company and 
Wm. Tattersall, of Bradford, for infringement of one of his patents 
for fans, known under the trade mark name ‘‘Sirocco.” After 4 
lengthened hearing of the case, Mr. Justice Farwell decided that 
the fans made by the Sun Fan Company and Wm. Tattersall, and 
on which the suit was instituted, are an infringement of Mr. 5. C. 
Davidson's patent, and gave judgment accordingly, with costs 
and damages. 








TueRE were 893 motor omnibuses on the London 
roads on Easter Monday, being an increase of no less than 37 during 
the previous two weeks, after correction for withdrawals and replace- 
ments. According to the Commercial Motor, the London } otor 
Omnibus Company, Limited, had 101; London Road Car poor’ 

ny, Limited, 65 ; London General Omnibus Company, Limite 
oe London and District Motor "Bus Company, Limited, 95; 
Thomas Tilling, Limited, 22; Great Eastern London Motor Omni- 
bus Company, Limited, 19; Associated Omnibus — 
Limited, 15; Star Omnibus Company, Limited, 15; Rapid } = 
Transit Company, Limited, 12; Birch Bros., Limited, 9 ; oe 
Power Omnibus Company, Limited, 9; New London Subur a 
Omnibus Company, Limited, 8; Victoria Omnibus Company, 
Limited, 6 ; other owners, 18. 
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RAILWAY MATTERS. 


A prancu of the Nagda-Muttra Railway is to be con- 
structed on the broad gauge between Kotah and Baron. 





Tur Buenos Ayres Great Southern Railway has several 
motor railway passenger carriages running on its short branches 
and connecting these with the main line. 


Sanction has been accorded to the extension of the 
| steel foundries of the locomotive shopsof the East Indian 


i ant 
so te t a cost of nearly half a lakh of rupees. 


Railway a 
Tur following stations on the Bengal and North- 

Western Railway have been opened for public traffic :—(1) Sathi, (2) 

Naskatiaganj, (8) Amolwa, (4) Gannaha, and (5) Bhikna-thonee. 


Tur Quebee and Saguenay Railway, to be run by both 
steam and electricity, the construction of which, it is said, will 
begin shortly, is to run from nine miles below St. Anne de 
Beaupré, along the St. Lawrence to St. Catherine’s Bay, opposite 
fTadousac, 110 miles, 


Tur Bill empowermng the State Railroad Commission 
to order the installation of block signals has passed both Houses of 
the Massachusetts Legislature ; so that, unless there is a veto from 
the Governor, Massachusetts will be the first State in America to 
make this requirement by law. 


A PRESIDENTIAL decree authorises a railway exhibition 
to be held at Buenos Ayres on the 30th August, 1907, to celebrate 
the fiftieth anniversary of the opening of the first railway in the 
Argentine Re’ ublic. A congress of South American railway 
managers will be held in connection with the exhibition. 


Exectric block signals are to be installed by the 
Union Pacitic and Southern Pacific frora Omaha to San Francisco, 
a distance of 1800 miles, and from San Francisco to Colton, 
through Los Angeles, 542 miles. This will comprise the longest 
stretch of continuous automatic electric block signals in the 
world, 


BesIDES a new railway from Arendal to Aamli, built 
by the State, two private railways are under construction in Nor- 
way, one from Grimstad to Froland being about 14 miles long ; 
the other, which is nearly finished and is partly opened for traffic, 
runs through the district, and is about 70 miles long, costing about 
£250,000. 


Tue new freight line that the Erie Railroad is building 
east of Port Jervis, N.Y., will be over 20 miles in length, and will 
cut out a very heavy gradient. One expensive feature of the new 
construction is a tunnel, a mile long, at Guymard, and another is 
a stee] double-tracked viaduct, 3200ft. long and 200ft. high, over 
Moodna Creek. 


On the night of April 8th the Twentieth Century 
Limited express of the Lake Shore and Mict.izan Southern was run 
from Cleveland to Toledo—108 miles-—in 99 minutes, or at the rate 
of 654 miles an hour, and it is said that a speed indicator in one of 
the cars indicated, near Vermilion, a rate of 96 miles an hour. The 
number of cars is not given. 


A Few locomotives are now built in Norway, but some 
are also imported from Sweden and Germany, to judge by the 
latest statistics. The most recent considerable importation of 
these was in 1902, when 485 tons came from the Netherlands, 
151 tons from the United Kingdom, and 90 tons from Switzerland, 
out of a total of 888 tons imported. 


TE “ Diario do Governo ” of 21st March contains copy 
of a law authorising the construction and working, on behalf of the 
State, of a railway, 60 centimetres gauge, starting from the port 
of Anna Chaves—St. Thomé—and passing through Cruzeiro da 
Trinidade, where it is to branch off into two lines, one towards 
Poté and the other towards Abbade. 


Tue Grand Trunk Railway Company, of Canada, is 
about to build a new depét, to cost £20,000, across Clarence- 
street, London, Ontario. When the company’s developments are 
complete at this point, there will be four lines of elevated tracks 
in the city, with seven lines in front of the depdt. There will also 
be two level lines, for sidings. The company will, in all, spend 
220,000, 


£5 

THE railway which is to connect Christiania with 
Bergen will, it is hoped, be opened for traffic from Bergen as far as 
(iuisvik in the autumn of 1907, and a section has occasionally been 
used already from Voss eastwards for about thirty miles, travers- 
ing the Gravehals tunnel. The Haversting tunnel will be about a 
mile and a-half long, not quite half of which is at present pierced. 
The completion of the railway will open up a considerable tract of 
timber-bearing country. 


It is authoritatively stated that the Vancouver, 
Victoria and Eastern Railway, which is building a line from 
Vancouver and New Westminster to Kootenay, will have the line 
completed within three years. Meanwhile the C.P.R. has closed a 
contract wtth the General Contract Company, of Vancouver, for 
the construction of 10 miles of the Kootenay-Central Railway from 
Golden, B.C., southward. The line will ultimately be extended to 4 
Wardner, on the Crow’s Nest Pass line. 


Tue American railroads are seriously considering the 
inroads made upon the passenger receipts of branch lines by tramway 
competition, and experiments are being made with power cars that 
may be operated frequently and cheaply. The Erie has arranged 
for a series of experiments, and has ordered a Ganz motor in addi- 
tion to an American-made gasolene car. The latter has many good 
features for the service required, but its cost is thought to be pro- 
blematical, owing to the gradual, but none the less sure, advance 
in the price of gasolene. 


THE Glasgow and South-Western Railway Company 
will open its new Turnberry railway and hotel on 17th proximo. 
This line, which is 19} miles long, branches off the main line 
about a mile to the south of Ayr Station, and rejoins it near 
Girvan Junction, is picturesque in the extreme, following largely 
the coast line and traversing the heart of the Burns country. 
Except at three stations, where island platforms are provided, it 
is single throughout, and there are sixty-five bridges, two viaducts, 
and six culverts along the route. 


Tue first section of the railway on the Ivory Coast of 
West Africa from Abidjan to Ery Macouguié—49} miles—being on 
the point of completion, a decree dated December 23rd, 1905, 
authorised its continuation from the latter place to the river N’Zi, 
a further distance of about 14 miles. This new section is cal- 
culated to cost £88,000, at the rate of £6280 per mile. The 
actual cost of the first section, including permanent constructions 
such as workshops and headquarter offices, works out at £5790 per 
pene. so — the above estimate gives ample margin for unforeseen 
accidents, 


At the Darlington Board. of Guardians last week the 
chairman said the North-Eastern Railway Company had appealed 
against their'assessment, asking that it should be selesel foam 
£54,000 to £25,000, which seemed rather a large order. He found 
that the Stockton Union had had to submit toa reduction of 20 
per cent. in the railway company’s assessment, the Teesdale Union 
16} per cent., the Thirsk Union 20 per cent., and the Easingwold 
Union 174 percent. The original demand on the Darlington Union 
was for a_reduction of over. 50_per cent., but their clerk had 


a 





arranged for a reduction from £56,000 to £49,000, or 124 per 


cent, 


NOTES AND MEMORANDA. 


THERE are four calcium carbide factories in Norway. 
Their export in 1904 was 5258 tons, valued at about £53,000. 
1905 the export reached nearly 90C0 tons, 

In Italy an engineering feat has recently been com- 
pleted in the effecting of complete drainage for a district of 460 
square miles, by the cutting of a canal on which 6000 men have 
been occupied since 1901. 


MOLYBDENITE is now being exported to the United 


| 


| 
| 


i 
| 


Kingdom from Norway, the deposits near Flekkefjord having, it is | 


understood, been sold to a British company. The production in 
1905 is given as about 29 tons, 


A Norwectan mechanic, Krag, has invented an apparatus 


for stamping letters that has just been tested in the Berlin post- | 


office, Germany. This machine is operated by electricity and 


works at a rate that will stamp 1800 letters a minute, or 108,000 | 


letters an hour, 

EnGuisH shipbuilders last month launched 37 vessels 
totalling 82,326 tons, which compares with 31 vessels, of 74,861 
tons, in February, 38 vessels of 81,917 tons in March last year. 


MISCELLANEA. 


Tue exports of pig, bloom, and various other kinds of 


In | iron from Sweden during the past year were the largest on record. 


A new steam omnibus has of late been running in 
Carmarthenshire, Pembrokeshire, and Cardiganshire. It is pro- 
posed to institute a motor service through West Wales. 

Tue Director of the Berlin Observatory says the Cour- 
riéres disaster was connected with atmospheric conditions, and 
that the crust of the earth in the Eastern Hemisphere is in a 
dangerous condition. He predicts other disasters. 

Ir is stated that the Pacific coast earthquake has 
destroyed the oi] wells sunk in the Pacific Ocean at Summerland, 
Santa Barbara, County California. There were 400 wells, 180 
being actually in the sea, some in 25ft. of water at low tide. 

Tue Traffic Committee of the Berlin Municipality 
under the presidency of Herr Kirschner, the chief burgomaster, 


| has decided to visit London and Paris for the purpose of studying 
| the latest measures taken in those cities for dealing with traffic. 


In the three months English builders have launched 89 vessels, of | 


200,881 tons, against 82 vessels, of 175,069 tons, in the first three | are required. Machines should be driven by steam or petroleum 


months of last year. 


AN important new industry for Norway is the projected ! 


Tue British Consul at Adrianople states that agricul- 


tural implements, including ploughs, threshing and other machines, 


| and not by any highly explosive oil nor should they use electric 


i 
' 


factory near Notodden for the production of nitrogen from air by | 
the Birkeland-Eyde process ; but some time must necessarily elapse | 


to allow of the erection of plant before 
can commence. 
great importance to Norway. 

Durine last month Scotch shipbuilders launched 35 
vessels of 60,304 tons gross, as compared with 23 vessels of 40,988 
tons in February, and 29 vessels of about 45,640 tons in March last 
year. For the three months 81 vessels, aggregating 137,640 tons, 


have been launched, as compared with 55 vessels, of 114,716 tons, | 


in the corresponding period of last year. 


THE quantity of coal raised in New South Wales during 
the year 1905 was 6,632,138 tons, valued at £2,003,461, and is an 
increase of 612,329 tons and £8509 in value, as compared with the 
previous year. The value of the coke manufactured during 1905 
was £100,306, or £10,386 less than the preceding year. The 
kerosene shale raised during the year amounted to 38,226 tons, 
— iy £21,247, showing a decrease of £5524 on the production 
or is . 


A NEW method of standardising thermometeis between 
0 deg. Cent. and — 4-0 deg. Cent. exactly has been devised by 
Professor T, W. Richards and Mr. F. G. Jackson, and is described 
in the ‘‘ Proceedings” of the American Academy, and consists in 
observing the temperatures recorded for the 
dilute hydrochloric acid solutions of known concentration. The 
method, says Natuie, should be of special service in stardardising 
thermometers used for accurate physical-chemical researches, 
particularly in measurements of the freezing point of dilute solu- 
tions. : 
Tue report on the condition of the metropolitan water 


supply during the month of January, 1906, by the water examiner 
appointed under the Metropolis Water Act, 1871, states that the 


—— on a large scale | 
If successful, this industry cannot fail to be of 
| 





reezing point of | 


ignition. 

Accorp1nG to the Board of Trade Journal an ex- 
penditure of £1,500,000 has been euthorised for the construction 
of (1) works for the protection of Valparaiso against floods ; (2) 
sewerage works in Talear and Concepcion ; and (3) improving tho 
water supply of various towns throughout the country. 


Owtne to the depth of water in the Boghaz Pass being 
insufficient for large vessels, it was decided some time ago to 
dredge a second channel. The new pass is to be nearly three- 

uarters of a mile long, 600ft. wide, and 35ft. deep at low water. 
Jredging operations began last June, and one-third of the work 
has been finished. 


TE Notts Automobile Club, in order to minimise the 
dust nuisance as far as possible, have wisely decided that no club 
runs shall henceforth be organised by them, sothat there will be no 
large numbers of cars following each other upon the country roads. 
The Notts Club have accordingly cancelled their season’s runs, 
except those in respect of private invitations. 


Mercury tempering is used for drills which are to be 
employed in perforating glass plates. The drill is heated to a 
white heat and plunged into the mercury, which makes it 
extremely hard. The drill is kept moist with a saturated solution 
of camphor and oil of turpentine. The process requires consider- 
able care and labour to produce good results. 


Tue old complaint with regard to the congested state 
of the harbour at Alexandria still exists, though much is being 
done by the port authorities to remedy the evil. New quays for 


| the storage of coal, providing accommodation for ten ships outside 


average daily supply delivered from the Thames during the month | 


was 114,886,903 gallons ; from the Lea, 48,975,753 gallons ; from 
springs and wells, 40,893,720 gallons; from ponds at Hampstead 
and Highgate, 238,470 gallons. The daily total was, therefore, 
204,994,846 gallons for a population estimated at 6,775,003, repre- 
senting a daily consumption per head of 30-26 gallons for all 
purposes, 

In mounting the late Dr. Common’s 60in. reflector at 
Harvard College Observatory, instead of being supported on a solid 
pier, nearly the whole of the weight of the instrument is borne on 


the mole, are being built, and a harbour and breakwater at Mex 
for landing cattle are also in course of construction. 


Tue Norwegian exports of pyrites containing copper 
and of copper ore increased considerably in 1905, the former by 
some 31,000 tons and the latter by about 700 tons, copper ore 
exports nearly doubling in value as compared with 1904, namely, 
from £7428 to £13,333. Trondhjem and Bodé appear to be the 


| chief ports for shipping pyrites, the copper ore being mainly 


a cylindrical steel float partly submerged in a tank of water, and | 


so fitted as to be perfectly steady. The coudé method of mounting 
has been employed, so that the observer may remain in a comfort- 
ably fitted room and make his observations through an eye-piece 
which retains a constant position and direction. Electric motors 
are employed to drive the telescope, and, by a number of switches 
conveniently placed in the observing room, the observer is able to 
maintain full control over all the necessary adjustments. 


A PAPER read before the Physical Society, by J. A. 
Harker, recently described some experiments on earth currents at 
Kew Observatory. It gave an account of experiments made some 
years ago at Kew Observatory on the earth currents produced by 
electric traction schemes, and on the disturbances they cause on 
the self-recording magnetic instruments kept continuously running 
to register the variations in the declination and the horizontal and 
vertical forces. Two large earth plates were buried about 4ft. 
deep and 200 yards apart, and connected through a photographic 
recording voltmeter of high resistance. On the traces given, the 
effect of the trains on the Central London Railway was strikingly 
shown. The nearest point to Kew is about six miles distant. 


A PAPER bearing on the question of the temperature of 
the sun’s surface was recently communicated to the Paris 
Academy of Sciences by M. Henri Moissan. In the course of his 
experiments with the electric furnace, M. Moissan succeeded in 
distilling titanium, and from the temperature employed he deduces 
probable limits for the temperature in that part of the sun’s body 
where, according to the solar spectrum, titanium is volatilised. 
The temperature of the are employed has been previously deter- 
mined as about 3500 deg. Cent., and M. Moissan concludes that 
the probable temperature varies between Prof. Wilson’s estimated 
value of 6590 deg. Cent. and the value obtained by M. Violle, viz., 
2000 deg. Cent. to 3000 Cent., the probability being that the latter 
value is nearer to the truth. 


Ow1ne to the flexibility of osmium filaments when | 


incandescent, and their liability to breakage during transport, it 
is advisable to provide these filaments with suitable supports 
within the lamp globe to prevent excessive pressure or vibration. 
In a patent granted to C. A. von Welsbach, it is stated that a 


satisfacto terial for th rt of ium fil ts is found | 
sion” Gobiate chaos af Gaia Maier Mae ce cae | It will be lit by electric light, and the ambulance appliances it will 


in an intimate mixture of about 10 parts, by weight, of pure 
thorium oxide, and about 1 part of magnesia. According to the 
Electrician, these oxides are mixed in a powdered forma, and used 
with a viscous binding material consisting of a solution of sugar. 
This paste is shaped into rods, which are dried, and subsequently 
burned in free air until all organic matter is consumed. The 
support thus formed is non-adherent to incandescent osmium, and 
is chemically indifferent thereto. 


THE use of scrap has greatly declined since it is no 
longer a necessity. The problem is merely one of cost. Scrap 
dealers have been accustomed to regard lie melting stock as 
worth a price involving a certain proportion to pig iron, which is a 
true enough principle if the ratio is the correct one, and if the 
value of pig iron be properly taken. The principal fallacy in the 
argument lies in assuming that the value of pig iron, to the possible 
buyer of scrap, is the market price of pig iron... It is not the market 
value, but the cost of producing the pis iron, and there is often a 
very important disparity, says the /ron qud Coal Trades Review. 
The fact is simply that scrap is not essential,;to the basic open- 
hearth steel industry, as in the early days it was supposed to be. 
The ordinary direct metal process and the Talbot and other pro- 
cesses, together with the facility with which scrap is made in both 
Bessemer and open-hearth plants. by liberal cropping, have 
rendered steel manufacturers independent of large quantities of 
scrap. 





exported 7/4 Bergen, Haugesund, and Tromsié. 


AccorDINnG to the Engineering and Mining Journal, 
the Hon. Charles D. Walcott, director of the Geological Survey, 
has recommended to Congress that a new building be erected, at 
an estimated cost of 1,200,000 dols., for the occupancy of the 
Survey. It is stated that the property and records in the rented 
building now occupied by the Survey amount in value to about 
6,000,000 dols., and are in constant danger of loss by fire. 


Tue coal of the carboniferous coalfield of Arkansas is 
of a higher grade than any mined west of the Mississippi. Practi- 
cally the whole of the Arkansas coal product—2,009,451 short tons 
in 1904—comes from this field. About one-half this product is 
classed as semi-anthracite, which burns with a short, hot, smoke- 
less flame similar to that of anthracite. Tests of this coal show 
that it has much greater prospective value, forit has been briquetted 
with great success. 


Tue condition of the pig tin market is startling. Never 
before, as far as records are available, says the Jion Age, has this 
metal commanded the prices now current. In recent years the 
lowest price reached was in 1896, when tin was sold in the New 
York market at a little under 64d. per pound. Since then, with 
the exception of 1901, when a slight recession occurred, the advance 
has been continuous, the past week showing sales in the New York 
market at ls. 7d. and above, which is practically three times the 
low price touched in 1896. 


In the annual report of the Decimal Association the 
executive committee state that, fortunately, the question of our 
national weights and measures is not a party one, and although 
there has been a general election and a change of Government 
they are pleased to say that many of their old supporters in the 
House of Commons are still members, while a very large number 
of the new members had, in response to a circular sent to them by 
the Association, declared themselves in favour of the object of the 
Association. It was therefore proposed to open a new parliament- 
ary campaign energetically, to preparethe way for the introduction 
of a Bill in the House of Commons, on the lines of the one which 
has already been passed in the Lords, 


To the motor appliances for public service with which 
the city of Glasgow is already fairly well supplied there will 
shortly be added a new and specially-equipped motor ambulance 
vehicle, which will be one of the first of its kind in use in the 
United Kingdom. It will have accommodation for two accident 
cases in ordinary circumstances, but is to be so constructed that it 
will accommodate more than double that number in an emergency. 


carry are of the latest patterns, acquired from almost a dozen 
different patentees. The specifications for the vehicle and its 
equipment were drawn up by Colonel Barnes, the local secretary, 
and the Argyll Motor Company is executing the commission. 


AN important step has been taken towards the solution 
of the dust problem on the common roads. A Joint Committee of 
the Roads Improvement Association and the Automobile Mutual 
Protection Association has been formed with a view to conducting 
experiments with various materials, in order to test the relative 
cost of constructing dustless roads, and the best materials for the 
purpose. A length of the London-Maidstone road has been 
suggested, and the county surveyor of Kent, Mr. H, P. Maybury, 
has offered, subject to the approval of the County Council, to 
co-operate with the Joint Committee in the arrangements. 
Palliatives having been found of no permanent value, it has been 
decided to lay stretches of road with different materials for 
lengths of about a quarter of a mile—sufficient to ensure that 
each material can be studied by itself—and at either end of the 
experimental length, and in other places on the same road, 
there will be lengths of ordinary granite road treated with tar 
and other processes. The Joint Committee will keep careful 
records of the exact cost-of.each material and the cost of repairs, 
and it is anticipated that the results of the experiment will be 
invaluable to local authorities, 
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REPLIES. 


X. I.—See ‘‘ Metric Tables,” by C. Hutton Dowling, published by Crosby 
Lockwood and Co. ! 

D. M. (Bala).—The Diesel oil engine is made in this country by the 
Mirrlees Watson Company, Limited, 45, Scotland-street, Glasgow. 

R. B. (Greenock).—You will get all the information by application to 
Lloyd's, Fenchurch-avenue, or to the Marine Department, Board of 
<Trade, Whitehall. 








MEETINGS NEXT WEEK. 





Tue TRAMWaAYs AND Licut RAILways AssociaTION.-}Monday, April 
30th, at 3p.m. Visit to Charing Cross, Euston, and Hampstead Railway. 

Civit AND MECHANICAL Encingers’ Society. — Thu y, May. 8rd, 
at 8 p.m., at the Caxton Hall (late Westminster Town Hall), West- 
minster, 8. Paper, ‘‘Some Observations on Bacterial Tank Opera- 
tions,” by W. O. Travis, M.D. 

Roya InstITUTION oF Great Britain.—Friday. May 4th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘The Steam Turbine on 
Land and at Sea,” by the Hon. Charles A. Parsons, C.B., M.A., D.Sc., 
F.R.S., M.R.I. Tuesday, May Ist, at5 p.m. Annual meeting. 

Society or Arts.—Monday, April 30th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘Ivory in Commerce and in 
the Arts,” by Alfred Maskell, F.8S.A. Tuesday, May Ist, at 4.30 p.m. 
Colonial Section. ‘‘ Social Conditions in Australia,” by the Hon. J. G. 
Jenkins, Agent-General for South Australia. Wednesday, May 2nd, at 

















8p.m. Ordinary meeting. ‘‘ Submarine Signalling,” by J. B. Millet. 
+ rT eesialianhiaee SEE CIT: 
DEATH. 


On the 18th inst., at Gumpoldskirchen, Austria, Witt1am E. Tuurs- 
FIELD, M. Inst. C.E., last surviving son of the late Richard Thursfield, 
of Broseley, Shropshire, in his 70th year. 
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Education of Engineers. 


THE report of the Committee on the Education of 
Engineers, of which the essential part will be 
found on page 421 of this issue, is unquestionably 
the most important document of the kind in the 
English language. The Committee includes men 
who are representatives of every branch of engineer- 
ing, and for once the practical man, the man who is 
to employ the youths educated in the manner 
suggested, has had a predominating influence in the 
consideration of the training they should receive. 
This is as it should be. Without any lack of 
respect to professors and teachers, we may say that 
they are not the best people to decide what educa- 
tion should be. This, of late years, they have 
themselves recognised, and it is with their assist- 
ance, which was gladly sought, and of which every 
advantage was taken, that a body of engineers has 
at last, after an enormous amount of work, been 
able to formulate a definite scheme of education 
with which only a small minority will quarrel. For 
ourselves, we accept it heartily. There is nota 
single clause in the recommendations of the Com- 
mittee which we do not endorse. 

It may be said that there is no other course open 
to us, as the findings of the Committee are based on 
the results of a plebiscite, and we should be in dis- 
agreement with the main body of the profession did 
we decide against the report. In a measure that is 
true, but in some cases the voting has not been 
definite, and the casting vote has lain with the Com- 
mittee. Moreover, the main outlines of the training 
are such as we have frequently recommended in 
these pages. For example, the introductory work- 
shop course discussed in paragraph 2, followed by 
college training, and concluded by several years’ 
work under normal workshop conditions as to 
hours of labour, we have always heartily ap- 
proved. Again, the question of evening school 
work is, we believe, one of -which no definite: rule 
can be laid down, and here we find that opinions 
were nearly equally divided. Of the answers 55 per 
cent. considered evening school desirable, 35 per 
cent. were against it entirely, whilst the remaining 
10 per cent. halted between two opinions. ‘ No- 
thing,” says paragraph 4 of the report, should 
be done in the form of evening study which would 
impose undue strain upon the physique of the 
boys,” and beyond that itis impossible to go. If a 
boy is capable of doing evening study, by all. means 
let him do it; if not, hé must manage as best he 
can without it. Physique is an asséboi the highest 
value in engineering, and the man whd has thé best 
will benefit by it; but to enforce on all lads a course 
of study which is only fitted for the strongest is a 


to inefficiency rather than progress. The recom- 
mendations are, it will be seen, opposed to the 
thin sandwich scheme, except under conditions 
which do not generally prevail. Paragraphs 2 and 
5 must be studied together to appreciate the meaning 
of the Committee. In the firstthey say, “ An interrup- 
tion of college training at a later period must involve 
great disadvantages,” and in the second, “ The 
alternation of college study and practical training 
is only feasible when the college vacation practi- 
cally occupies half the year.” On this point the 
replies require consideration. The question set 
was, “Is it deemed desirable that the period 
of college study should be arranged so as to 
alternate with the workshop or other prac- 
tical training, and if so, in what manner?” 
The voting in percentages was as follows:— 
Desirable, 63; undesirable, 29; difficult to 
arrange, 5; desirable in some cases, 1; and 
other replies, 2. From this it would appear that 
there was a great weight in favour of the sandwich 
system, but in the report a note follows to the effect 
that “of those who consider the course indicated 
desirable 42 per cent. recommend attendance 
at college during the winter six months and 
at the workshop during the summer six months 
in each year.” What the remaining 58 - per 
cent. thought we are not told. On the ques- 
tion of mathematics there may be, as there always 
will be, much difference of opinion, but the wisdom 
of the Committee’s own observation on the matter 
will not be gainsaid:—‘ In the judgment of the 
Committee it is most important that, when teachers 
consider that individual students are lacking in the 
power of proceeding successfully with their higher 
mathematical studies, time should not be wasted 
in persevering therewith.” That is a recognition 
of the fact that mathematical aptitude is born, not 
made, and that we can have good engineers 
without high mathematics. Finally, we may 
refer to recommendations No. 8 and 9, which 
enforce the view of the Committee that a 
good term of practical training under normal 
workshop condition is essential, and to paragraph 
10, which is related closely to it. On the sub-ques- 
tion whether workshop practice should be provided 
in technical colleges only 48 per cent. of the an- 
swers were in favour of it, 36 per cent. were against 
it, whilst the support of the remainder was luke 
warm. Opinions, therefore, appear to be equally 
divided. The Committee’s finding is conditional, 
but , nevertheless, destructive. ‘“ Boys,” they say, 
“who have spent one or two years in mechanical 
engineering workshops should not be instructed in 
workshop practice at technical colleges,” and since 
they recommend a preliminary workshop training 
of one year for all students the college workshop 
would be required by none who followed the course 
they propose. This is as it should be. Put the 
training of engineers on some such definite basis 
as to practical work as is here proposed, and the 
school workshop will become an anachronism and 
an extravagance. 

The influence of this report it is difficult to 
estimate, but there can be little doubt that it will 
be great and far-reaching in its effects. It is, as 
we have already said, the finest attempt that has 
ever been made to standardise teaching, by finding 
out the opinion of all sorts and conditions of 
engineers who are competent to give valuable 
opinions. It is marked throughout by strong 
common sense, and by the recognition of the fact— 
a fact which is too often overlooked—that education 
must provide for the average, and not for the 
exceptional, boy. A genius will come at the end 
which he has mapped out for himself by one 
road or another, it is for the ordinary mortal that 
our college curricula should be designed. 


The Influence of Environment on Manufacturing. 


WE use the word environment in the largest 
sense. It implies circumstances, topography, 
climate, social conditions, brain power, and some 
other things. The success of manufacturing oper- 
ations depends on many causes. Failure may be 
easily enough brought about by one. Within the 
last few years various migrations have taken place ; 
more are in progress. That of Messrs. Yarrow and 
Company from the Isle of Dogs toa site on the 
Clyde may be mentioned as a typical example. . If 
we push inquiry a little we find that certain 
localities are devoted to particular manufactures. 
Manchester and cotton; Leeds and wool, Shef- 
field .and steel, may be named. There is a 
reason for this individualism. To find it out would 
be a very interesting inquiry. But no one seems to 
care enough about the matter to push it. While 
new firms are springing up and old. firms are 
moving, it is worth while to direct attention to a 
few - facts. about. environment, which, we think, 
deserve careful consideration. 





grave mistake, and is likely, we consider, to lead 





Let us begin with a very old example—ship 
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building and marine engineering on the Thames. 
These things are decadent, and the reason alleged 
is that labour struck continually and drove capital 
away. This took place long before the present era 
of high rates. There is a great deal of truth in 
this. When the men were told that they were 
driving trade away from the Thames, and, in a way, 
a kind of appeal was made to their patriotism, 
what was their answer? The men said that they 
had no special reason to like life on the Thames. 
It was clear there was no fun to be had. Their 
life could not compare with that of the men in 
north-country towns, who had much better times 
—dog races, football, Saint Monday kept, better 
facilities for seeing a bit of country. If capital left 


the Thames they would follow it, and a good job too. | be induced to stop. The place is very healthy and 
There was no answer to arguments of this kind. The | deadly dull. Noneof the higher officials willliveon the 
shipbuilding trade left the Thames because the | spot. Aboveall,the wivesofthemen specially trained 
Much has been | 
said about dear coal and labour, but, notwithstand- | 
ing, marine engineering and shipbuilding flourished | 
In other cases the | 
reason why particular manufactures flourish in| 
particular places is often very subtle and difficult | 
It depends not infrequently on what | 


environments became unsuitable. 
on the river for many years. 


to determine. 
the man of science used to call superstition until 


Madame Curie discovered radium. There is excel- | served his purpose equally well. 
|easy indeed to overlook social influences in the 


lent reason to believe that Sheffield and Solingen 


can make better cutlery than any other places under | 
So far as Sheffield is concerned, it is | 


the sun. 
maintained that the best razors must be tempered 
in Don water, and old Don water at that. Until 
the water has acquired age in the tempering 
troughs, it is not at its best. Many attempts have 
been made to manufacture first-class razors else- 
where. They have not succeeded. Several years 
ago the experiment was tried in the United States, 
and was a complete failure. Razor makers were 
brought over from Sheffield, but they could do 
nothing with American steel. It is interesting to 
add that Don water was sent over in tanks, and 
finally Sheffield steel. The undertaking ended, as 
we have said, in failure. Possibly the men did not 
feel at home in their new environment. We may 
digress here for a moment to say that all the best 
razors are now sent to Germany to be ground. 
From time immemorial Sheffield held the highest 
possible position as a grinding centre. A rough set 
of semi-savages were the members of the grinders’ 


union, but their work was supremely excellent. | 
Repeated efforts have been made to spin cotton | 


in Liverpool. No one has been able to spin the 
fine counts. It is said that failure is due to 
climate. The air of Liverpool does not normally 
carry the proper percentage of moisture. The 
lesson to be drawn from these truths is that an 
undertaking might be entirely successful in one 
situation or district which would fail in another. 
Thus an attempt to make fine cutlery in Manches- 
ter might be a total failure, and we doubt if any 
capitalist would invest money in a Sheffield cotton 
mill. 


In no way does the influence of environment | 


make itself more felt than in the working of | 
patented inventions. 
facturing processes are carried on, the patents for | 
which have long since lapsed, yet no one attempts 
infringement. The actions for infringement which 
are brought in any year by patentees are very few 
in number, both absolutely and in comparison with 
the number of inventions patented every year. The 
reason is that when a speciality has taken hold 
with the public, no new-comer can compete in 
trade with those who have been making that 
speciality for some years. We could name one 
fabric, many thousand yards of which are imported 
by the United States every year, the purchaser 
paying 50 per cent. ad valorem duty. The process 
of manufacture is not covered by patent in the 
United States, and various attempts have been made 
to carry it on at the other side of the Atlantic, 
entirely without success. The reason is simply that 
in this country numbers of workmen have been 
carefully trained over a series of years, and they 
have acquired skill which is essential to the pro- 
duction of an article which is trustworthy. This 
skill is an environment, which cannot be acquired 
without years of practice, and no one thinks it | 
worth while to go to the trouble of acquiring} 
it in the United States. Specialised skill is | 
always a very valuable asset, and is often’ 
paid for at a long price. It is far too much | 
the custom to believe that in the present day of | 
machine tools skill has ceased to be of value. There | 
is, indeed, scarcely a branch of manufacture that | 
could be named in which it does not play an| 
important part. It is impossible to go through any | 
manufactory in which we shall not find the highly- | 
trained, very much skilled specialist. Thus in a 
textile trade we have the “loom tuners,” to whom 
the world is indebted for the patterns turned out by 
the Jacquard cards. The manufacture of the felt 








| between a bracing and an enervating locality will 


Many most valuable manu- | 


heads of pianoforte hammers demands the highest 
skill. Foundry practice, including the art of 
mixing brands, the proper voicing of organ pipes, 
and the tempering of cutters, &c., for machine tools 
furnish other examples. 

The most important lesson to be drawn from 
such facts as we have stated is, that before 
migration takes place from an old to a new locality 
the possibilities of the evironment should be fully 
considered. Success or failure often turns on 
seeming trifles. Land is cheap; the railway com- 
pany gives facilities; coal is not dear; the hands 
employed are not numerous. A village can be built 
for them, which will pay as an investment. So far 
so well; and then it turns out that good men cannot 


hate the place, and the end comes. No more im- 
portant step than migration can be undertaken by 
a fairly successful firm; further success or failure 


depend not on the great matters of environment, but | 


onthe small. It is scarcely possible that a mistake 
will be made in the obvious things. No one, for ex- 
ample, would be likely to go far away from a 
railway station, unless, indeed, a canal or a port 
But it is very 





environment, and find that instead of cheerful, | 
willing workers, we have to do with a body of | 
utterly discontented men. Even the difference 


make itself felt. The caution displayed by Mr. 
Yarrow in selecting a new site for his works, out of 
the hundred offers made him, is an object-lesson for 





other firms which deserves careful study. 


The Trades Disputes Bill. 

Empioyers of labour have become so accus- 
tomed to the surrenders of Sir Henry Campbell- | 
Bannerman and his Ministers to the Labour Party | 
that they will not be astonished at the speech of | 
the Solicitor-General moving the second reading 
of the Trades Disputes Bill on Wednesday. It | 
is now well known that the Government measure, 
which was originally introduced by the Attorney- 
General, did not concede entire immunity to trades 
unions. It therefore failed to satisfy the Labour 
Party in the House of Commons. 





have now hit upon the plan of pursuing their own 
Bill but leaving the most important clause, 7.c., 
that which declares that a union shall not be sued, 


of the Labour Party, not the 
Government, in this matter. 
community which is to reap the benefit of 
this extraordinary legislation is to have a 
free hand in drafting the Bill which is to brinz 
'about the desired result! 





will be conceded by all those who believe that, 
properly directed and controlled, the unions are an 
important and desirable factor in industrial economy. 
The fact that Trades Disputes Bills have passed a 


second reading in former years leaves no room for | 


doubt upon the matter. But we entirely dissent 
from the view that the proposals now before the 
House represent the will of the great majority of 
the people. Trades unions do not represent in- 
dustry ; less than 5 per cent. of the population are 


trades unionists; the working classes do not repre- | 
| sent the entire community. 


The Solicitor-General 
was inaccurate when he said:—‘The great 
majorities by which Bills on this subject passed 
their second reading in the last House of Commons, 
and the very striking majority by which Mr. 
Hudson’s Bill was passed a few days ago, show that 
there is almost universal agreement as to the exist- 


ence of a grievance, and very considerable agree- | 


ment as to the remedy for it.” It is true 
that there may be substantial agreement in 
the House of Commons as to the remedy 
which should be applied, but we imagine that 
the remedy proposed would fail to commend itself 


to the majority of the electors in this country, if it | 


could be laid before them as a naked issue. 

Let us examine some of the arguments which 
were advanced in support of the second reading. 
The main contention appears to be that, inasmuch 
as trades unions have behaved well in the past— 
even in the days when they were immune from 
actions at law—they ought to be conceded entire 
immunity for the future. “Nothing,” said one 
honourable member, “was more remarkable in the 


history of trades unionism than the settlement of | 


the great majority of threatening disputes by 
amicable arrangement rather than by strikes.” 
We should be interested to know from what 
period he was drawing his examples. Was it the 


Seeing that | 
they were face to face with opposition from a for- | 
midable section of the House, the Government | 


to be inserted by the Labour Party in Committee. | 
In other words, the country is to have the guidance | 
counsel of the} 
That section of the | 


That there is need | 
for some change in the law relating to trades unions | 


period before or after the Taff Vale decic: 

We venture to think that if inquiry wero 
would be found that the desire for amicable salle 
ment was markedly developed when it wag fou . 
that the old weapons of lawlessness and open 
must be cast aside. Think of all the great ae 
which have occurred within the last ten weer, 
they have all, with the exception of the South 
Wales coal strike and’ the Denaby Main taken 
place prior to the Taff Vale decision. Further in 
the instances mentioned, the conduct of the union 
was such that in the Glamorgan case they were 
muleted in heavy damages, while in the Denahy 
case they were sued, and the final result of the 
action has yet to be declared in the House of 
Lords. We dissent from the view that the 
conduct of the unions in the past has been 
such as to enable them to say, “We may 
be placed outside and beyond the law for the 
future.” We have no desire to take an unkind 
illustration, but would it be wise or prudent to 
say to a reformed criminal: “You have behayed 
so well for the last few years that the law shall be 
so amended that you cannot be convicted in the 
future.”” As Mr. Balfour said, towards the close of 
his speech in opposition to the Bill: “It would not 
be safe that we should think it consistent with the 
principles of legislation which are in harmony 
with modern thought, with modern ideas of freedom 
with modern ideas of individual liberty, and with 
modern ideas of social security—it would, in 
fact, be inconsistent with those principles to 
say that there is any class or association 
throughout the kingdom which is by statute em.- 
powered to do wrong and to have no remedy 
exacted from them.” The fact that trade unions 
were not subjected to actions at law from 187] 


|down to the date of the Taff Vale decision, and 


without any very disastrous results, appears to be 
an all sufficient argument for those who support the 
Bill now before the House. But they overlook 
the fact—and we regret that it was not clearly 
pointed out by the speakers who endeavoured to 
represent the views of non-unionists—that the 


| proposals before the House ask for something more 


|than immunity. They ask for an amendment of 
| the law relating to conspiracy, and for the legalisa- 
| tion of picketing. Under the proposed law a crowd 
| of men may assemble round a workman’s house in 
| order to prevent his working for an employer with 
whom there is a dispute, and no steps can be taken, 
either agaist their union, or against them personally, 
| for any nuisance or oppression of which they may be 
| guilty. Wetrust that when the clauses of the Govern- 
ment measure come to be considered in Committee, 
| the importance of these facts may be emphasised. 
| Literally speaking, no one at present knows, and it 
is difficult to foresee, what forms of oppression and 
intimidation may spring into existence if the law 
is amended in the sense desired. .Accepted it will 
be, unless the House of Lords stand firm upon the 
subject. 

It is often urged—generally without avail—that 
| those who are clamouring for reform should con- 
‘template all the consequences which are likely to 
| follow that reform. It was stated by one member 
|of the House that there are from 900 to 1000 
| unions of employers in this country. Will they 
derive no benefit from the immunity which is to be 
conferred upon them? May not employers more 
closely combine for mutual protection, and will not 
the bonds which hold them together be the more 
firmly fastened by reason of the fact that the unions 
of working men have prayed in aid the engines 
of lawlessness and oppression? It is true that 
employers have not raised a single voice in support 
of the proposed legislation ; on the contrary, they 
' have one and all decried the need for it. Never- 
| theless, the fact that a man does not buy or ask for 
a pistol does not show that he will not use it when 
the necessity arises. 


Arc Lamp Illumination. 

In an interesting paper read last night before 
the Institution of Electrical Engineers on “ Long 
Flame Are Lamps,” Mr. Leonard Andrews drew 
attention to the fact that during recent years are 
lamp designers have paid much more attention than 
formerly to the question of general effect and the 
| more perfect distribution of the light of the lamps. 
When lighting by arc lamps was first commenced, 
the subject certainly was hardly treated from 4 
scientific point of view. The necessity for treating 
it scientifically had not become apparent. There 
| was to hand an apparatus which would give for oné 
unit much more light than had hitherto been avail- 
able from any one point. It was quickly found, 
however, that simply to replace a large number of 
gas lights by a much smaller number of are lamps 
spaced a greater distance apart did not entirely 
produce the effect anticipated, and this in spite © 
the fact that the nominal candle-power of the 
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‘ec lamps might be much in excess of that of 
oss naa ner replaced. It is true that when 
the present system of are lighting in the City was 
instituted a large number of experiments was 
carried out in order to find the best form of lantern 
and the most efficient quality of glass. It must be 
confessed, however, that in spite of these experi- 
ments the result arrived at was far from satisfactory. 
« There is no doubt,” remarks Mr. Andrews, “ that 
for effective lighting the globe should have the 
appearance of being full of light.” There is 
equally no doubt that the City lanterns are by no 
means full of light. The attempt to obtain this 
effect with ordinary are lamps by the use of 
opalescent globes, though it may give the 
required appearance, results in a serious loss of 
light—40 per cent. or thereabouts. The very fact 
that in the ordinary type of arc lamp there is the 
lower carbon immediately below the upper carbon in 
itself militates against efficient illumination. It is 
impossible entirely to prevent shadows. Mr. 
Andrews points out that the popularity which has 
recently been attained by several types of enclosed 
are lamps is undoubtedly due to the use of small 
globes, the efficiency of which, expressed in the 
“mean hemispherical candle-power per watt,” is 
considerably lower than that of the large globe 
open-type are, while the efficiency expressed in the 
“satisfaction of the general public per watt” is 
considerably greater. There is a great deal in this. 
The general public does not in the least care what 
the mean hemispherical candle-power is. In fact, 
the majority of people have never heard of such a 
thing. What they want is that which lights the 
streets best at least cost. The lamps in which 
both carbons project downwards have done away 
with the shadows immediately beneath the lamp. 
This type of lamp is coming more and more into 
use. The globes have the appearance of being 
“full of light,” and it would certainly appear 
that future street lighting—when it is done electri- 
cally—will be carried out by means of lamps of this 
or a similar type. 











AUTOMATIC COUPLERS AND EITHER-SIDE 
BRAK 


Tue article on the subject of accidents to servants on 
American and British railways that appeared in THE 
ENGINEER (page 314) of March 30th has attracted some 
attention, and it may -be considered opportune to enlarge 
on one feature of that subject and to refer more especially 
to the question of automatic couplings and either-side 
brakes. These, it is claimed- by many, are absolutely 
necessary, can be readily adopted, could, and should, be 
at once applied to all rolling stock, and would so be but for 
the obstinaney and indifference of the railway companies. 
As was anticipated, the Labour party has taken this 
matter up with a view to persuading the Board of Trade 
to compel the companies to take some action; but the 


officers of that department are not blind to the facts of ; 


the case, and, when the question was raised in Parlia- 
ment, they, no doubt, pointed out to the President that 
though the companies had tried many ideas and afforded 
every facility for trial, as yet the perfect coupling 
and the perfect either-side brake had not been found. 
As a consequence it has been decided to form a com- 
mission t> inquire into the whole subject, and to make 
practical tests of various forms of couplings and brakes. 
The Treasury, with a wonderful and unexpected generosity, 
has voted funds for the purpose, and have thereby 
established what may be an awkward precedent. The 
appropriateness of a further consideration of the question 
of accidents to railway servants will therefore be 
recognised. 

Automatic couplings come from America, where they 
were introduced more from a_ utilitarian than a 
humanitarian standpoint, as a heavier coupling was 
necessary owing to the increased weight of the cars, 
which has gradually grown, the carrying capacity 
having increased from 40,000 Ib.—18 tons — to 
100,000 lb.— 44 tons. There had also been a great 
danger in going between American cars to couple and 
uncouple them, owing to the small space limit between 
the ends, and to the dead weight of the cars even before 
their carrying capacity was increased to the present size. 
One important factor was the climatic conditions that 
prevail for a lengthy period, when the ground is covered 
with ice and snow, accompanied often by severe storms, 
which cripple the men not only when walking or 
running, but as they pass between the cars, when their 
quick movements are further impeded by the coldness 
of their hands... An automatic. coupling apparatus, 
whereby the necessity was obviated for the men to pass 
between the cars, therefore commended itself to railway 
officials and servants, and it was a natural sequence that 
when such a means existed whereby shunting accidents 
could be reduced that a Safety Appliances Act was passed 
compelling the use of automatic couplings in America. 
It is admitted on all sides there that such a step was 
justified, and the introduction has been a success. But 
it does not follow that the same happy results will be 
attained here, and the question to be considered is whether 
automatic couplings are really necessary. 

The men most, interested are goods guards and 
shunters, and it is admitted that their occupation is the 
most dangerous of all the callings in railway working. 
According to the Blue-book quoted in the article in 
Tue Enatneer of March 30th, there was during 1904 








1 goods guard in every 540 killed, and 1 in every 21 
injured; 1 shunter in every 540 killed, and 1 in every 20 
injured. But these figures are an improvement over 
previous years, as was shown in the article already 
referred to, where it was stated that the figures of 
casualties in these ranks for 1904 as compared with the 
average for the previous eight years were :—Goods 
guards, 1 casualty in 20 as compared with 1 in 17; 
shunters, 1 casualty in 19 as compared with 1 in 14. 
But these accidents are classified as from all causes— 
not coupling alone. 

Now, let some American figures be noted. In THE 
ENGINEER for February 23rd last—page 188—under the 
subject of “ Railway Accidents in America,” the following 
figures were included in a return as to the number of 
passengers and servants killed during the last four 
years :— 

Railway Servants in Coupling Accidents, 


Killed. Injured. 
1905 esi. ings ohare eal Da ates nas eae 
1904 ce! cum. cata peer = ae acp*t cecct egies ae 
1903 ass stem col erd, EE eae noe oe 
1902 Lee 


An increase in three years of 41 per cent. in the number 
of killed and of 36 per cent. in the number of injured. 
Yet out of 1,692,194 freight cars in the United States 
there are only 17,767 unequipped with automatic 
couplings !—Inter-state Commerce Commission report for 
year ending June 30th, 1904. That the class of accident 
that occurs in Great Britain also happens in America may 
be understood from the following particulars taken from 
a table furnished by the Inter-state Commerce Commis- 
sion’s report for the quarter ending June 30th last. 
During that time—three months .only—49 servants 
were killed in coupling or uncoupling cars, and 766 
injured, and these form part‘of the complete figures 
for 1905 just quoted above. Amongst the details of 

the causes that led to the 815 casualties we read :— 
Killed. Injured. 

Adjusting coupling with foot 2... wn — 65 

Adjusting coupling, car accidentally started 1 ... 45 


Coupling damaged cars... ... ... ... .. 6 ... 49 
Fingers or hand caught between uncoupling 

lever anit: hoay of car... .5°.- 47. 1... ER 
Uncoupling without usinglever(unnecessary) — ... 21 
Uncoupling without using lever, uncoupling 

lever not in working order... ... ... ... 3 ... 70 
Caught by unexpected movement of car, 

due to slack runningin ... ......%.... 5 ... 6 
Went between cars unnecessarily, and con- 

tary torule... ... <<: 5 29 


Further comment on the question as to whether 
automatic couplers reduce accidents seems unnecessary, 
as it will be seen that, despite the practically general 
adoption of such apparatus in America, accidents to 
serv..nts continue there. 

The next point to be studied is whether they are 
necessary in Great Britain. . In the Board of Trade 
returns for the year 1904 already quoted from, it is stated 
that ten men were killed and+542-injured whilst coupling 
or uncoupling vehicles on British railways. During 
the year ending June 30th, 1905, there were 243 killed 
and 3110 injured in America out of 253,834 “ trainmen.” 
There is no record of the ranks included in the term 
“trainmen,” but it may be assumed that it covers all 
drivers, firemen, goods guards, passenger guards, shunters, 





yardmen, and porters. Of these there are 117,653 in 
Great Britain, and, therefore, the proportions are :— 


Trainmen No. No. 1 killed 1 injured | 

employed. killed. Injured. inevery in every 
America .., 253,834 ... 243 ... $110 ... 1,040 ... 81 
Great Britain 117,653 ... 10 ..- 542 ... 11,765 27 «| 


These facts speak for themselves, but we believe that a 
stronger case still can be made out, as the figures as to 
the number of injured on American railways are palpably 
incorrect. Our opinion all through has been that whilst 
British railroads comply fully with the strict letter of the 
law, and report all injuries, the non-fatal casualties on 
American roads are not all reported. The former conten- 
tion is made after the matter has been looked into, 
and we are satisfied that all injuries on the railways in 
this country are reported—in fact, no officer would dare 
to keep the reports back. ‘But it is different in America, 
as can at once be seen by striking a percentage as to the 
number of casualties that are fatal. In Great Britain 
they are 1 in 50, but in America they are 1 in 14, accord- 
ing to the figures given. It follows, then, thatif the figures 
as to the number of American servants injured are in- 
correct, and that they are really higher than are returned, 
then the proportion—already 81 to 217, or, practically, 
2 to 5—would be greater and more in favour of British 
conditions, which are without automatic couplings. 
Further comment on this second part also seems need- 
less. 

It is necessary now to point out what are the diffi- 
culties to be surmounted. Amongst the problems to be 
solved is the suitability of the coupling adopted to fit in 
with existing attachments during the transition stage 
from non-automatic to automatic. The difference in 
height in stock due to a loaded or empty wagon, for 
instance, must be provided for, also adaptability for 
attaching or detaching on curves. The couplers must be 
so designed that they will not couple involuntarily, and 


| products obtained there. 





when once coupled not become disengaged through any 
violence or shock, and only by the operation of the un- | 
coupling lever. Then there is the question of the private | 
owner. As Mr. Drummond, of the London and South- | 
Western Railway, pointed out at the discussion on this | 
subject at the Washington International Railway Con- | 
gress last May (Tue Enaineer, August 15th, 1905, | 
page 159), there are something like 2,193,000 vehicles on | 
British railways, of which a very large number must be | 
privately owned. Who is to pay for their equipment? 
No doubt it would be a blessing to the railway com- | 
panies if the private wagon were exterminated, and we | 
feel sure that the owners would raise no protest against | 
being bought out. There is also the point made by 
Colonel Yorke, of the Board of Trade, at the Washington | 


Congress, as to the need for a shunter to go between 
vehicles to couple and uncouple the continuous brake 
and steam heating pipes; and in connection with this, it 
must be remembered that continuous brakes for goods 
trains are gradually being adopted. Further, there is the 
important question as to whether the stock is strong 
enough to carry automatic couplers. Monsieur Noltein, 
one of the reporters on this subject at the Congress, 
apropos of the extra dead weight demanded by automatic 
couplers, said that for an ordinary European car with 
10 to 15 tons capacity, the increase in dead weight 
arising from the adoption of two M.C.B. automatic 
couplers amounts to about 1800]b. Mr. Pettigrew, of 
the Furness Railway, in his report, said that to fit auto- 
matic couplings to the present rolling stock requires 
complete new end framing, new diagonals, longitudinals, 
and headstock; also new buffer cases, with inside 
plunger and buffer rods. There is also no doubt that 
in Great Britain, as in America, automatic couplings 
would lead to more violent shunting, in order to ensure 
that the vehicles came together properly to become 
engaged, and this would lead to damage to stock and con- 
tents. Finally, it is important that there should be only 
one form of an automatic coupling—and either-side 
brake—so that uniformity may prevail. Under all these 
circumstances we cannot see how the Commission can 
agree to recommend automatic couplings for British 
railways. 

As to either-side brakes the position is different in one 
respect, viz., that the difficulty does not exist in America. 
As a matter of fact it has only been heard of here during 
recent years. An either-side brake that meets al! the 
conditions, like an automatic coupling, is hard to find. It 
must not be capable of being jerked off by violence or 
shock; it must not only be able to be applied from either 
side, but it must also be releasable from either side, and 
must provide for gradual application or release ; its form 
must comply with the demands of the structure gauge ; 
it must be somewhat similar to the present hand brake, 
so that a trainman will not get confused at a critical 
moment; and, further, it must be capable of combination 
with continuous brakes. Here, again, arises the question 
as to who is to defray the cost of the attachment to 
privately owned wagons. Altogether, the subject is a 
problem, and the Government have shown wisdom in 
referring the whole question to a Committee where both 
employers and employed will be represented, and of which 
Committee Colonel Yorke—who has taken a deep, broad- 
minded interest in the matter—will be a member. 
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SHORT NOTICE. 


The Directory of Agencies, Mines, and Haciendas, 1905-6. 
Compiled and published by Percy G. Holms, Calle Tiburcio 
18, Apartado Postal, 1172, Mexico, D.F.—‘‘ The Directory of 
Agencies, Mines, and Haciendas’’ is a new reference book, 
and deals with matters relating to the mining industry and 
the pursuit of agriculture in Mexico. The fact: that a large 
proportion of the information has been gathered from official 
sources adds greater value to the work than would otherwise 
be the case. The first section of the book gives a list of the 
chief agencies throughout Mexico for the sale of home and 
foreign manufactured goods and supplies. The names are 
given in alphabetical order. Other information in this 


| section includes the address of the agency, the articles 


supplied, and the name of the firms that manufacture them. 


| In the next section, an alphabetical list of articles, and again 
| the names of agents and manufacturers are given. This 


is followed by a directory of mines, in which. appear the 
names of the companies or owners, together with their 
addresses; the name of the mine; manager; product; power 
used; number of men employed, and general remarks. In 
the directory of haciendas is to be found the name of the 
proprietor and property, the address, and general remarks, 
which include the size of the property and the various 
All the information contained in 
the book is well arranged, and can readily be found when 
wanted. In future editions it is intended to indicate actual 
agencies, apart from simple dealers, and only such goods as 
directly pertain to the mining industry and agriculture will 
be given in the text of the directories of articles and agencies, 
while the classification will be gone into more thoroughly. 
The present edition will, however, be found very useful, and 
deserves to meet with a good reception. A commendable 
feature is that throughout the directory both the English and 
Spanish languages are used where necessary. 
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FORGING PRESSES. 


Last month Mr. A. J. Capron, of Sheffield, read an 
interesting paper on ‘‘ Forging Presses ’’ before the Institu- 
tion of Cleveland Engineers, and before the Sheffield Society 
of Engineers and Metallurgists. In introducing his paper 
the author pointed out that, a few years ago, forging presses 
were looked..upon generally as suitable only for quite the 
heavier classes. of work, those of 2000 tons power and 
upwards being generally used. The useful speed of working 


| 


of presses of .this size was, to a great extent, limited by | 


the speed -with which the forging could be manipulated, 


ranging generally from i0 up to 25 strokes per minute. | 
g o 5S . 














Fig. 1 


Various improvements, that will be described hereafter, 
have enabled their working speed to be increased up to 60 
and even 80 strokes a minute, and with such speeds as 
these they.ean,compete with hammers for even quite light 
work,- and consequently the range of the applications for 
which presses are suitable is enormously extended. 

To produce accurate and square work it is necessary that 
the press should be rigid and the crosshead well guided, 
and it is not too much to say that want of sound design and 
construction has, in many cases, materially prejudiced the 
results obtained, 








The guiding {of the}crosshead is another very important 
feature in the construction of presses. In dealing with 
circular work, especially when V-blocks are used, the pressure | 
is central and.no strain is thrown on the guides, but with flat | 
forgings the side strains that come on the press are liable to 
be very considerable. By far the strongest form of press for 
taking heavy side strains is the duplex cylinder press with | 
central guide fixed on the entablature. This type of press | 
is shown in the above engraving, which is reproduced from a 
photograph of a model of a 3000-ton press recently built by 








182 tons. The advan- 


2000 x 1 
11 


columns will amount to 


tage, therefore, of this arrangement, which admits of the use 
of a long guide stalk, is very great. A further advantage of 
the duplex cylinder arrangement, particularly in the case of 
large presses, is that the width of the entablature is greatly 
reduced, so that the crane chain can come much closer up to 
the anvil block. The entablature itself is somewhat reduced 
in weight, as instead of being loaded in the centre, the two 
pressing cylinders are fixed close to the columns, and the 


getio, 












































* “Tre ENGINEER 


Fig. 3—THE ORIGINAL 


Davy Brothers, Limited, for Messrs. John Brown and Co., 
Limited. It will be seen that the two main pressing 
cylinders are fixed one at each end of the entablature and 
very near the columns, The side thrust, which with this 
arrangement is all transmitted to the columns by the cross- 
head, is directly proportional to the distance of the centre of 
pressure from the centre of the press and inversely as the 
length of the guide stalk of the crosshead. As an instance— 
see Fig. 1—assuming the full force of a 2000-ton press to be 





exerted at a point 1ft. from the centre, the length of the 


guide stalk being 11ft., the side thrust transmitted to the | 
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DAVY SYSTEM 


reduction in the size of the pressing cylinders and packing 
leathers is advantageous. 

The best construction for a single-cylinder press is to have 
the ram hollow anda T-shaped steel crosshead. With this con- 
struction, it may be mentioned, the side thrust, when the 
forging is out of centre, is chiefly taken on the columns, any 
side thrust coming on the ram is transmitted to its upper 
end and well away from the packing leather, excepting when 
the press is near the bottom of itsstroke. Placing the packing 
leather in the mouth of the cylindér, as is done in all Davy 
presses, is said to be very favourable for the life of the 
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Jeathers, #8 they work on the external surface of the ram, 
hich can easily be kept bright and free from any scratches | 
that might otherwise injure the leathers. In the alternative | 
arrangement, the leather is fixed on the end of the ram and | 
works on the bore of the cylinder, which is liable to get cut | 
with grit, so as to destroy the leathers rapidly. In this case 


the on 


lengthy stoppage, and is a costly operation. 
ght) : 


For large sizes of presses, both the entablatures and bases 
ofcast steel, and for the heaviest presses it is convenient 
both to avoid too heavy weights and 


are é 
to divide these pieces, 








ly remedy is to re-bore the cylinder, which causes a | 


In the original Davy presses, no accumulator pressure was 
used, the lifting as well as the pressing being effected by the 
main pumping engines, which did not run constantly, but 
were stopped and started as required. Being of the three- 
cylinder type, the loss of time in stopping and starting was 
reduced toa minimum. Fig. 3 shows the arrangement that 
was adopted for working presses on this system. In steam 
consumption this system was very economical, and it has 
given very satisfactory results in the case of the many large 
presses that have been worked on this principle. 

Recently, however, what are claimed to be great improve- 
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Fig 4—-CROWE AND DAVY SYSTEM 


for facility in erection. The usual plan is to divide them 
lengthways along their centre line, or even to build them up 
in several pieces, securing them together with dowels or bolts 
put in hot, so as to ensure rigidity, but the dowels and bolts 
have to be excessively heavy. The best construction, how- 
ever, is believed to be that shown on Fig. 2, Holmes and Davy’s 
patent. It will be seen that the base-plate and entablature 
are divided into three pieces, that is, a centre piece and two 
end pieces, each of which takes two of the columns. These 
are joined to the centre piece by four pairs of folding keys, 
which take all shear, and they are hooked over the centre 
piece and tightened by folding keys, which takes all the ten- 
sion at the most effective point, that is, at the bottom surface 
of the base-plate and at the top surface of the entablature. 
The system of driving the presses that has been most 








| ments were introduced under the Crowe and Davy patents 


by the use of a combination of valves illustrated in Fig. 4. 
The object aimed at and obtained was the rapid raising and 
lowering of the press-head when clear of the work, so as to 
increase greatly the rapidity of action of the press, and at 
the same time using pumping engines of comparatively small 
power. The valve gear is worked by a single lever, soas to 
lose no time in handling, and the press-head has two separate 
speeds—namely, a speed of 12in. a second when being raised 
or lowered till it touches the work, and a speed of lin. a 
second, or more, according to the power of the pumps when 
actually doing the pressing. With these improvements very 
rapid and satisfactory working is obtained, and ‘in cases 
where electric power is available motor-driven pumps can be 
used advantageously in place of steam. 
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Fig. 5-HOLMES AND DAVY SYSTEM 


generally used in the past, and especially for the heavier 
presses, is by means of pumping engines. The simplest | 
irrangement is to have a set of pumping engines running | 
constantly. The lifting of the press-head is effected by con- | 
stant accumulator pressure, the lifting cylinders being of | 
sufficient power both to lift the weight of the press-head and 
to discharge the water from the main cylinder into an over- 
head tank or an air vessel. With this system a speed of as 
much as 30 strokes per minute’can be obtained with presses | 
of 2000 or 3000 tons power, but the pumping engines have to 
be large and the consumption of steam is considerable. 


The pumping engines are controlled by means of a 
hydraulic governor acting on the throttle valve, the steam 
supply being exactly in proportion to the hydraulic pres- 
sure—that is to sav, to the load on the engines. By this 
means, a constant speed of the pumping engines is main- 
tained automatically, even under the. most sudden varia- 
tions of load. 

The system of working forging presses by means of steam 
hydraulic intensifiers has been used for a long time, but has 
recently come into much more general use, owing to 
improvements that have been made. Fig. 5 shows a press 





of this type as now being built by Davy Brothers, and 
embodies a good many new and important features under 
the Holmes and Davy patents. The plant consists of a 
press with hydraulic cylinder for pressing and steam-lifting 
cylinders, intensifier with steam driving cylinder, hydraulic 
intensifier cylinder and valve gear, and an air vessel for 
taking the water from the press cylinder when lifting, and 
returning it rapidly for filling up the cylinder when the 
press-head is falling. The various parts are as follows :— 
AA are the tool faces of the press, B the crosshead and press 
ram, C the press cylinder, D D steam-lifting cylinders, E 
combined inlet and outlet valve, F air vessel, G hydraulic 
intensifier cylinder, H steam intensifier cylinder, J working 
valve, K handing lever, L by-pass valve for controlling the 
lifting cylinders, M auxiliary valve for controlling outlet 
valve E, N automatic controlling gear. 

The method of working is as follows :—When the handing 
lever is in its mid position everything is standing ; on moving 
the handing lever to the right, steam is admitted to the 
lifting cylinders, and the press-head is raised as far as the 
water contained in the press and intensifier cylinders will 
allow ; on moving the handing lever to its extreme position, 
as shown by the second dotted line, the outlet valve E 
communicating with the air vessel is opened, this valve be.ng 
operated either by a relay cylinder or by levers; according to 
the size of the press. The lifting cylinders will raise the 
press-head rapidly at the rate of about a foot a second as long 
as the valve E remains open. On moving the handing lever 
in the reverse direction, as soon as it has got slightly beyond 
the central position, the valve to the lifting cylinders is 
opened to exhaust, and the press-head falls, the velocity 
attained being about 2ft.asecond. At the same time, the 
press cylinder fills up through the valve E, which acts 
automatically. Immediately the press-head touches the work, 
on continuing the movement of the handing lever, steam is 
admitted to the intensifier cylinder, and the pressing stroke 
takes effect. The stroke of the intensifier is, however, under 
absolute control, as will be explained later on. 

The patented controlling gear in principle consists of an 
inclined bar, which is moved by a roller attached to the 
piston-rod or ram, and acts through a hunting gear on the 
working valve throughout the entire stroke of the intensifier, 
thereby closing the steam, and opening the exhaust a little 
before the endof the stroke. The effect of this action is that 





Fig. 6—STUFFING-BOX 


the intensifier cannot overrun its proper stroke however 
carelessly the press may be handled, and when the intensifier 
is making its stroke, even if the hydraulic pressure 
suddenly disappears entirely through the forging, slipping, 
or any accidental cause, or when cutting or punching, 
the controlling gear automatically arrests the stroke of 
the intensifier without allowing any excessive speed or 
violent action. A further advantage claimed for the con- 
trolling gear is that it enables the stroke of the press to be 
much more easily controlled, as the intensifier cannot take a 
longer stroke than the corresponding position of the handing 
lever, the steam being cut off automatically by the hunting 
gear according to the position of the lever. 

The patented stuffing-box which is fitted to the hydraulic 
cylinder of the intensifier is illustrated in Fig.6, and consists, 
as wil be seen, of a stuffing-box C jointed to the hydraulic 
cylinder A, with a recessed joint M, which can be easily 
broken and re-made. The stuffing-box is fitted with two 
packing rings J and G, of such depth that when the ram B 
is in its outermost position, and the stuffing-box drawn back, 
both packing rings can be slipped out successively between 
the end of the ram and the cylinder, and a new packing ring 
D inserted. This operation can be performed in a few 
minutes, whereas, without this device, the insertion of a new 
leather necessarily occupies a good deal of time, causing 
labour and interfering with the use of the press. 

A very useful application of the controlling gear men- 
tioned above is for steam intensifiers used for driving 
hydraulic bloom or billet shears. For shearing, the maxi- 
mum pressure required is at about one-third of the stroke of 
the shears. If, therefore, the stroke of the handing lever be 
limited to the point of maximum pressure, the steam is auto 
matically cut off at this point, and the remainder of th: 
stroke is accomplished by the expansion only of the steam 
already admitted into the intensifier cylinder, the pressure 
required by the shears diminishing as the stroke advances, 
and a very great saving in steam is thereby effected. 

The power of the press most suitable for the different kinds 
of work is a subject in which there is room for a very wide 
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difference of opinion. A press of comparatively small power 
can, with suitable appliances, do good work that is really too 
heavy for it, but necessarily at some sacrifice in speed, and 
for expeditions working the power should be ample. For 
mild steel, At a fair heat, a pressure of from three to five tons 
per square inch on the faces of the toolsis generally sufficient, 
but when swages or dies are used, quite double these pres- 
sures are requisite. For the very hardest high-speed steels, 
the pressure required may increase up to 10 to 15 tons per 
square inch, but this is, of course, a very special case, and 
not of general interest. For engineers’ small forgings, 


including such work as can be made out of 8in. square | 


blooms or 12in. by 6in. flats, a press of 300 tons is sufficient, 
and for the largest forgings that are usually required for the 
heaviest marine shafts and cranks, a 3000-ton press is 
generally considered sufficient, and can deal very well with a 
60in. ingot. The following table will give some indication of 
the power of press suitable for various sizes of ingots :— 
Maximum 
Power of d Fw 
press. — f 
Tons. Inches. 
MOR a) cae. Sete we. Seine) as oun 
BER RS ca keke, one Ss et dep eh Set oe 
ROOD 5a ese (ok) cae sw GRRE “Re liek deh heey On 
RS Or er ere ete 
oo i a a 
TE Six. fekc Tans ON Be a AGS nw “pare rean wooo ee 
Wes Sci? s.'  t p epee exer 

It is, of course, well known that for the heavier forgings 
far better work can be done under the press, and much more 
reliable forgings produced than by any hammer, as it is not 
practically possible to have a hammer of sufficient weight to 
get tothe centre of a large ingot ; the surface metal is spread 
whilst the centre of the ingot is not affected. With a press 
the action goes right to the centre of the ingot, as evidenced 
by the bulging of the sides that takes place, and if there is 
any cavity in the ingot, forging under the press closes this, 
whereas a hammer by spreading the surface metal tends to 
enlarge it. For small forgings the difference in the result is 
much less marked, but there can be very little doubt that 
pressed forgings are the soundest and most reliable. 

An essential condition in making small presses really suit- 
able for replacing hammers is great rapidity of action. A 
150-ton Holmes and Davy press, working on short stroke, as 
when rounding up or swaging, es 80 strokes a minute, 
and a 1200-ton press of the same construction as much as 
60 effective strokes per minute. With such speeds as these 
it will be understood that presses can easily compete with 
hammers for most classes of work that would ordinarily be 
done under hammers of 1 ton power and upwards, in most 
cases more work can be done in a heat, and it is always easier 
to forge nearer to size with a press. Such presses are some- 
what more expensive than hammers of equivalent power, 
but the additional cost of the hammer foundations approxi- 
mately counterbalances this difference, so that the first cost 
is really about equal. A press of good design and workman- 
ship uses only about one half the steam required by a hammer 
in good working order, andis far less liable to become wasteful, 
as hammers invariably do, through the wear of working 
parts. In cost of repairs the press has a great advantage, 
the wear and breakage of working parts being very small 
compared with what it is with hammers. Also the tools can 
be made lighter and cheaper, and last longer. 

With regard to the cost of work done under the hammer 
and press, it is very difficult to obtain any comparative costs 
for heavy work, as the heaviest class of forgings are almost 
all done under presses, and with a rapid working press, 
suitable cranage facilities, and hydraulic manipulating 
and tool-changing gear, the cost of labour in forging is 
relatively small. Generally speaking, less skilled labour is 
required for working a press than a hammer, and taking 
everything into consideration, the much smaller consumption 
of steam, smaller cost of upkeep and repairs, and the much 
larger amount of work that can be done at a heat, the cost of 
work under both large and medium-sized presses is, according 
to Mr. Capron, undoubtedly very much less than under 
hammers, 








OBITUARY. 
WILLIAM EDWARD THURSFIELD. 


We regret to have to announce the death of Mr. 
William Edward Thursfield, M. Inst. C.E., in his 
seventieth year. He was the last surviving son of the 
late Richard Thursfield, of Broseley, in Shropshire. For 
three years, 1854-57, he was educated at Queen’s College, 
Birmingham, and, with a view to following the profession 
of a civil engineer, he subsequently entered the Wolverton 
Works of the London and North-Western Railway 
Company, where he remained for one and a-half years. 
From 1859 to 1863 he was an assistant in the office of 
Mr. John Fowler, Past-president Inst.C.E. Here he was 
engaged upon drawings for works, and on surveys. 
From 1863 to 1868 he was occupied in constructing the 
Tavistock and Launceston Railway for the Launceston and 
South Devon Railway Company. At the same time he was 
also undertaking the building of a railway in Holland as 
engineer for the contractors, Messrs. J. O. York and Co. 
Then from 1869 to 1871 he was chief engineer for the 
firm, Messrs. Waring and Co., which was building a 
double section of the East Hungarian Railway. From 
1871 to 1873 Mr. Thursfield had charge of the construc- 
tion of the Salz and Kammergut Railway, in Upper 
Austria. For the next three years he was in practice on 
his own account as a consulting engineer in Vienna, and 
advised as to the laying out and construction of some of 
the principal lines of railways in Austria. In 1877 he 
carried out an invention of his own for the utilisation of 
peat and lignite in blast furnaces for the manufacture of 
iron. He represented THE ENGINEER in Paris during the 
International Exhibition of 1879. He was also engaged 
in erecting machinery for the evaporation of soda from 
the residuum—lye—of paper manufacture. In 1880 he 
became managing engineer for Mr. Fogerty, M. Inst.C.E., 
in surveying, laying out, and designing the Vienna Ele- 
vated Railway. For many years he resided at Gumpolds- 
kirchen, in Austria, where he had a factory, and carried 
on the manufacture of steam disinfecting apparatus, 
which he had invented and patented. This apparatus 
took various forms, a portable disinfector being particu- 
larly successful. Mr. Thursfield was well -known in 


friends, 


PROFESSOR PIERRE CURIE. 

On Thursday, the 19th inst.,a most regrettable accident 
robbed not only France, but the whole world, of an 
eminent scientist. Professor Curie, while crossing the 
street at the corner of the Quai Conti in Paris, was run 
over by a heavy wagon and killed on the spot. 

The name of Curie will always be remembered in con- 
nection with radium. The late Professor and his wife 


shared the distinction of discovering this substance, the | 


announcement of which was made in 1898. The dis- 
covery by Becquerel, in 1896, that uranium and _ its 
compounds emitted radiations which had some analogy 
to the Réntgen rays, and the fact that later on it was 
discovered that some of the minerals containing uranium, 
notably pitchblende and chalcolite, were more radio- 


his wife that there must be some other body besides this 
metal which was radio-active, and very strongly so. By 
means of a series of patient and laborious experiments 
they succeeded in showing that two substances— 
polonium and radium—existed in minute quantities, in 
conjunction with other bodies, in large masses of pitch- 
blende. The history of this discovery is so recent that it 
will not be necessary further to dwell on it. Many of 
our readers will remember the visit paid by Monsieur and 
Madame Curie to this country for the purpose of deliver- 
ing a Friday evening's discourse at the Royal Institution, 
and of being entertained by the Royal Society, which 
awarded them jointly the Davy medal. 





therefore but a comparatively young man. The 
place of his death was also the place of his birth 
—Paris. He received his education at the Sor- 
bonne, where in 1901 he was made “Chargé -de 
Course” for Physics. In 1895 he had been made Pro- 
fessor of Physics at the School of Physics and Chemistry 
of the City of Paris. The French Chamber of Deputies 


ing a chair of Physics for him at the Paris Faculty of 
Sciences. In 1903 he and his wife shared with Professor 
Beequerel the coveted Nobel Prize. 

The death of such an able man at such an early age is 
greatly to be deplored. The scientifie world, however, 
must congratulate itself that Madame Curie remains to 


largely in the labours of her husband, and, in addition, 
carried out investigations on her own account. While 
tendering our sincere sympathies to her, we may, perhaps, 
be permitted to express a hope that she will continue to 


hitherto. 


SIR GORDON MILLER. 


Tue death took place suddenly on Tuesday last of Sir 
Gordon William Miller, K.C.B., the Accountant-General of 


Admiralty a few minutes when he was seized with a fit, 
which terminated fatally. 

Since he was seventeen years old Sir Gordon had been 
in the service of the Crown. His first berth, which he 
entered in the year 1861, was as temporary clerk in 
Sheerness Dockyard. Rather less than a year later he 


to the Admiralty as a clerk in the cash accounts and 
ledger branches. His promotion to third-class clerk took 
place in 1867, and at the same time he was transferred 
to the Transport Department, India Branch, which was 
concerned with the Indian Troop Service vid Egypt. He 


1875 he was secretary to a departmental committee 
which sat to consider dockyard percentages as affecting 
India, and in 1879 was secretary to an inter-departmental 
committee on the Indian Trooping service. In 1885 he 
was, through the influence of Sir Robert Hamilton, at 
that time Accountant-General of the Navy, recommended 
as secretary to a commission of inquiry into dockyard 
expenditure. In the following year he was made Inspector 
of Dockyard Accounts. 


Director of Stores, and subsequently, in 1901, he became 
Director of Contracts, and in 1904 was promoted to the 
post of Accountant-General of the Navy. 


and every position which he held, from the commence- 
ment onward, he filled with energy and originality. He 
was born in May, 1844, and had, therefore, nearly com- 
pleted his 62nd year at the time of his death. 


GEORGE BUTT CRAIG. 

THE death took place last Friday of Alderman George 
Butt Craig, who was senior partner of the firm of Craig, 
Taylor and Co., shipbuilders, Thornaby-on-Tees, of which 
borough he was thrice mayor. Alderman Craig, who 
was in his fifty-sixth year, was a native of Paisley, where 
he served his apprenticeship. Afterwards he was several 
years supervisor for the P. and O. Steamship Company, and 
then occupied positions in different Tyneside yards. In 
1884, in conjunction with Alderman Herbert Taylor, the 
present Mayor of Thornaby, he started a shipbuilding 
yard on what is known as the Carrs at Thornaby. It is 
| now one of the largest and most prosperous establishments 
| in the district, and many of the latest electrical appliances 
| for quick work have been introduced. 





VICKERS GEORGE BEARDSHAW. 


Tue death of Mr. Vickers George Beardshaw, of Spencer 
Cottage, Putney, occurred on the 22nd inst., at the house of 


engineering circles in Vienna, where he made many 


active than uranium itself, suggested to the Professor and | 


Professor Curie was born in May, 1859, and was | 


in 1904 voted a credit of 18,700 franes (£748) for found- | 


carry on the great work begun by her husband and her | 
self. It is a well-known fact that Madame Curie shared | 


prosecute her labours on the lines so successfully followed | 


the Navy. Sir Gordon had only been in his office at the | 


was moved to Devonport, and in 1864 he was appointed | 


became first clerk in 1870 and senior clerk and examiner | 
of Indian accounts at Portsmouth Dockyard in 1880. In| 


Before this, namely, in 1875, he had been made | 


Duiing the whole of his governmental service, Sir | 
Gordon showed tact and ability of a marked character, | 


| his son, Mr. W. P. Beardshaw, J.P., of ‘‘ Thornhurst,”’ Clark 

| house-road, Sheffield. Mr. Beardshaw was the eldest gual : 
| son of the founder of the firm of Messrs. J. Beardshaw and 
| Sons, Limited, Baltic Steel Works, Effingham-road, Sheffield 
| with which he had been actively associated for nearly sixty 
| years, and remained a director up to his death. The firy 
| was established in 1819, Mr. Beardshaw, who left Sheffelt 
to reside at Putney some twenty years ago, was widely known 
| and much respected im Sheffield and district. He reached a 


| ripe old age, having been born on June 22nd, 1822. 
| 
WILLIAM FRANKLIN. 


Tue death is announced of Mr. William Franklin, of Fern 
| Glen, Dore, near Sheffield, which occurred on the 22nd inst, 
| Mr. Franklin, who was a native of Shropshire, came to Sheffield 
| some forty years ago to join the staff of John Brown and (‘9 
| Limited, Atlas Works. He was first employed in the plate. 
| rolling department, and subsequently became a contractor for 
| the manufacture of armour-plate, and manager of the armour. 
rolling mill. For thirty years he was thus closely associateg 
with this great industry, and took an active part in the con. 
tinuous struggle of plates versus projectiles. He saw the in. 
troduction of the Ellis compound armour over a quarter of g 
| century ago, and superintended the rolling of the plates oy 
| the system so successful for a long period. He continued jn 
| his important position during the further evolution of armour 
| manufacture, until about three years ago, when he retired 
from active work. Since his retirement he has had some. 
what indifferent health. A gentleman of exceptional ability 
and generous disposition, his decease, at the age of sixty-nine, 
| is greatly regretted by a very wide circle of friends. 





NEW DREDGER FOR THE CLYDE. 


For the work of widening and straightening the Clyde and 
| deepening the channel and docks, as well as improving and 
| developing the Glasgow harbour generally—of which work 
the Clyde Navigation Trust has more ir. hand at present than 
usual—a new and very powerful barge-loading bucket 
dredger has just been launched, and will shortly be put 
through steaming and dredging tests. The new vessel is 
| named the Shieldhill out of compliment to the chairman of 
the Trust, Mr. Nathaniel Dunlop, this being the name of his 
country estate. She has been constructed by Ferguson 
Brothers, of Port Glasgow, and was successfully launched 
from their yard on the 11th inst. in a practically complete 
state, with steam up and ready to start work. 

The Shieldhill is a twin-screw- vessel of the bow-well, 
centre bucket-ladder, barge-loading type, 198ft. in length, 
39ft. breadth moulded, and 13ft. depth moulded. She is the 
largest and heaviest dredger yet owned by the Clyde Trust, 
having a dredging capability of 1000 tons per hour from a 
depth of 50ft. below water level. For the purpose of strongly 
tying the two sides of the vessel across the ladder-well there 
is a rigidly constructed raised forecastle, and the bucket- 
| ladder projects sufficiently in advance of the hull to enable 
the dredger to cut her own flotation. The ladder is long 
enough to dredge to 50ft., and is suspended in heavy bearings 
independently of the tumbler. The lower ends of the ladder 
are specially arranged to take side thrust, and are fitted with 
connections for oil or grease lubrication, pipes being led 
for this purpose to the pumping apparatus in the 
main engine-room. Side shoots are arranged for dis- 
charging the dredged material over either side of the vessel 
into hopper barges, the lifting and lowering of these shoots 
being worked by a separate vertical engine placed amidships. 
Heavy elm beltings are fitted all round the vessel, also strong 
vertical fenders at intervals to take the wear of the barges 
when lying alongside. A complete installation of electric 
light is fitted throughout, large clusters being fitted on deck 
for night work. 

The two sets of main propelling and dredging engines are 
of the compound three-cylinder three-crank type, with a 
working pressure of 130 1b. per square inch, and an indicated 
horse-power of 1100. The engines are fitted with steam- 
reversing gear, automatic Weir feed pump, heater, feed filter, 
donkey pumps, centrifugal circulating and auxiliary air 
pumps, in addition to the main engine air pumps. Steam is 
supplied by two large multitubular marine boilers. 

The dredging machinery is of massive design for working 
in the hardest of material. The vessel is supplied with two 
sets of buckets of different capacities and of exceptionally 
heavy construction. The smaller sized buckets are intended 
to be used for dredging material which has hitherto been 
blasted before dredging. The driving gear is of cast steel 
throughout, the spur wheels being machine cut, and arranged 
to give a fast and slow speed for soft or hard material as 
desired, with the engines running at a constant speed. The 
hoisting gear for the bucket ladder consists of a heavy wire- 
| rope tackle, working in upper and lower sheave blocks sus- 
| pended from a crosshead fixed on a box-framing structure 
| built into the forward end of the vessel. The lower sheave 
| blocks are connected to the bucket ladder by strong forged 
side rods. The wire rope is wound on a large grooved barrel, 

driven by gearing from a double-cylinder vertical engine all 
| placed under deck. The gearing between the engine and the 
| barrel is of the sun-and-planet motion type, controlled by 
| double-friction brakes actuated with a compound lever for 
| holding, lowering, or heaving the load as desired ; the engine 
| being free to run either with or without the load. The 
| wheels and handles for working this gear are placed on deck 
| under the control of the dredging master. The wire rope is 
| 64in, circumference, and is made of special flexible plough steel. 
| Powerful steam winches are placed at the bow and stern 
| for manipulating the mooring chains and holding the 
| dredger up to its work. The forward winch has six barrels, 

and the stern winch five, all the clutches being of the 
| Mather and Platt type. Each winch is driven by an inde- 

pendent vertical two-cylinder engine. Telegraphs and 
| speaking tubes, supplied by Messrs. Wilkinson and Lynch, of 


| Glasgow and Liverpool, are fitted from the various controlling 
| bridges to the engine-room, mooring winches and hoisting 
| gear. Steam steering gear, of Alley and McLellan’s make, 
| is fitted at the after end of engine casing, and is controlled 
| from the main bridge on the top of main gear framing. A 
| large steam crane is fitted on deck for overhauling the 
| buckets and for general purposes. 

| he dredger has been constructed under the direction of 
| Mr. George H. Baxter, mechanical engineer to the Clyde 
| Trust, and has been built, as regards hull, boilers, and 
| machinery, under the special survey of the British Corpora- 
| tion Registry. 
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THE EFFICIENCY OF SURFACE CONDENSERS.* 


By Professor R, L. WeIGHTON, M.A. 


50 sers employed in the investigations which follow 
Sue cont eentel fo the Armstrong College by Richardsons, 
Weatgarth and Co., and known as Contraflo, and a condenser of 


inary type. : : 
the or ebal question of the efficient action of surface condensers 
‘Il be illustrated by reference to results from two types of con- 
hs sers ; first, the type which is generally in use at the present 
wf and, secondly, the type above referred to as embodying 
. ‘eral novel features. For the sake of clearness they will be 
woferred to in what follows as the ‘‘ Old Type,” and Nos. 1, 2, or 
3 of the ‘New Type. 
DESCRIPTION, 
4. Condensers: (1) Old type.—Figs. 1 and 2 show in transverse 


section and in plan the design of this type as used in the experi- 
nai. The total condensing surface on the trials was 170 square 


The tubes are fin. external diameter by 4ft. long between 
ates, and are pitched 1,;in. centre to centre. The con- 
ater enters at the bottom, and leaves at the top, after 
through the tubes, thus giving an effective tube 


feet. 
tube pl 
densing water 
circulating twice 
length of 8ft. 3 I par 

(3) Nev type.—No. 1 condenser of this ei contains 170 square 
feet of surface. It has tubes jin. externa diameter by 4ft. long, 
pitched llin. centre to centre. The condensing water circulates 
five times through the tubes, thus giving an effective tube length 
of 20ft. This condenser proved itself much too large for even the 
maximum quantit of steam the engines could take, and No. 2 
was therefore made, containing only 100 square feet of surface, 
and having tubes gin. external diameter by 4ft. long by lin. pitch. 
The water was at first made to circulate eight times, thus giving 
an effective tube length of 32ft. Alterations were subsequently 
made to the condenser doors, and a circulation of four times was 
adopted, giving an effective tube length of 16ft. No. 2 condenser 
is shown on Fig. 3, which figure will serve to illustrate the new 
type generally. The drawing, it is hoped, is self-explanatory. 
No, 2 condenser proving also of very amy size for the amount of 
steam available, it was decided to build a still smaller condenser 
of exactly the same transverse section as No. 2, but with tubes 


only 2ft. bin. long, giving a surface of 62 square feet. This is | 


No. 3condenser. It is exactly the same as No. 2 in every respect, 
except in the tube length. The water circulating four times gives 
an effective tube length of 10ft. 
A transverse section, which 
serves for both condensers 2 and 
3, is given in Fig. 1-for compari- 
son with the old type. The 
position of the condensers on 
trial is also shown in this figure. 

It will be noted that a leading 
feature of this type of condenser 
is compartment drainage of the 
feed-water. (See Fig. 2, section 
through C D and Fig. 3.) The 
condenser is divided into three 
compartments by two dia- 
phragms, somewhat — inclined 
to the horizontal, ~and_ the 
water of condensation in each 
of the three compartments is 
drained off directly, from that 
compartment, so that the surfaces 
in the lower compartments are 
unimpeded in their condensing 
action by water from the upper 
compartment flowing over them. 
As the major part of the con- 
densation, even at fairly high 
rates of condensation, is com- 
pleted in the highest sections of 
surface on which the steam first 
impinges, the importance of this 
feature is apparent, and its influ- 
ence will be seen on the results. 

Other features of the fype are 
the abolition of the steam space 
and the substitution of a mere 
passage of such shape and section 
as will secure the distribution of 
the steam over the whole length 
of the tubes, the tubeless pas- 
sages connecting the compart- 
ments with each other, and 
generally, the means adopted 
for promoting uniformity of flow 
of vapour over the whole tube 
surface, and throughout the 
whole condenser section, Care 
was taken that in all cases the 
tubes were in a clean state when 
the trials began, so that the differ- 
ent types might be on the same basis in this respect. 

B. Air pumps.—A very large number of trials were made, both 
on the old and on the new condensers, with the air pump attached 
to the condenser of the experimental engines in use. This pump 
is of the usual vertical single-acting bucket type, driven by levers 
from the low-pressure crosshead in the fashion common in marine 
practice, and is 8sin. diameter by Qin. stroke. Throughout these 
trials the engines were run ata standard speed of 140 evolutions 
per minute, thus fixing the pump capacity per unit time. The 
outline of this pump is shown on Fig. 1. Subsequently it was 
decided to install an air pump driven independently of the main 
engines, with a view to test the effect on condenser performance 
of variations in air pump capacity, and of working on the so-called 
“dry” air-pump system. 

A set of three-throw vertical air pumps, electrically driven and 
of the Edwards type, was, therefore, fitted and connected to the 
condenser by pipes. 
what abnormal size, and the motor was capable of a very wide 
range of speed. Each pump was Sin. diameter by Sin. stroke, 
and so arranged and fitted as to be capable of being worked 
single, double, or triple, in series or in parallel and with or with- 
out 4 cold water spray in the base of the air-suction pipe. 

It may be as well to note here that the condenser results, 
whether regarded in an absolute or a comparative sense, are in no 
degree due to air pump capacity, either large or small, except 
where special mention is made of the fact. The context will show 
that at all except very low powers the original single air pump 
was capable of giving as high a vacuum efficiency as the three 
hew pumps at their maximum capacity, and that one pump of the 
latter, working at a capacity of -7 of a cubic foot per pound of 
steam condensed, was practically as good as ail three pumps at 
their maximum speed, : 
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METHOD OF CONDUCTING TRIALS. 
In each ease the condenser under trial was used to condense the 


exhaust steam from the experimental engines. The conditions for | 
the different condensers were as constant as possible. The steam || 


was superheated to an average of some 50 deg. Fah., as ascertained 


* Read at the spring meetings of the forty-seventh session of the 
Institution of Naval Architects, April Sth, 1906. . Abstract. . The paper 
's accompanied by many diagrams which we do not reprodiice, and by 
some long and highly detailed tables which we do not give. We have 
endeavoured in this abstract to give the observations of most general 
behaiibes and the general deductions which the author has drawn from 
— exhaustive experiments. Those who wish to follow every step of 
ain — in detail we refer to the paper itself. Fig. 3 is from a wall 

ore a] 





by a thermometer on the high-pressure cylinder steam chest. The 
maximum steam pressure was 2101b. per square inch. There was 
little or no appearance of water at any of the piston or valve-rod 
stuffing-boxes. The intention was, that while every condition once 
fixed upon should be kept as uniform and constant as possible 
throughout all the trials of a series, the general conditions should 
be such as to represent fairly those occurring in practice with a 
condenser attached to a reciprocating steam engine. The number 
of individual trials made amounted in all to some 350. 

For a given condenser the engines were adjusted for any 


required rate of condensation (3 ). Then a series of trials— 


generally five—were made at this rate with different quantities of 
condensing water up to the maximum ‘available. Great care was 
taken that the intervals between trials were of sufficient duration 
to permit of the new conditions attaining stability in all cases, 


WwW x : 
For each rate of condensation (3) a separate series of trials were 
‘ 


made with varying quantities of condensing water (x). The 
condensed steam and the condensing water were both carefully 
measured by the calibrated appliances attached to the engine 
testing plant, and all the observations were seen to by trained 
observers, and were subsequently checked by the writer before 
being recorded as correct. 

The condensing water was obtained direct from the city mains, 
and its temperature, therefore, was beyond control. As, however, 
the trials extended over summer and winter, the inlet temperature 
ranged from about 40 deg. to 65deg., and this enabled the effect 
of variation in inlet temperature to be determined with accuracy 
for intermediate values, and for values somewhat exceeding the 
maximum. 

The possibilities of air leakage in these trials were considerable. 
Not so great, of course, as they would be in a large and compli- 
| cated system, with, say, many auxiliary engines exhausting into 
it, but greater than in the case of a single condenser attached to a 
single engine in « compact fashion with few pipes and joints. The 
old type of condenser had the advantage in this respect on these 
trials. Clearly, unless it were possible to reduce the air leakage 
to, and maintain it at, some controllable minimum fairly uniform 





These pumps were purposely made of some- | 


in amount for all the trials, the results would show no consistency, 
and any attempt at comparative analysis of the results would be 
hopeless, No series of trials was therefore entered upon until the 





Fig.1. 
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leakage was normal, and under the control of the air pump to a 
degree which will be seen later on. Two vacuum gauges as well as 
a mercury column were used on each condenser, all having been 
calibrated from a standard instrument in the physical laboratory 
of the college, which in its turn had been standardised in the 
National Physical Laboratory. 'The readings of the gauge at the 
| condenser top (V,) were not always in absolute accord with those of 
| the gauge at the condenser bottom (V,). The difference will be 
seen in the tables, As the vacuum at the condenser top may be 
expected to control that in the engine cylinder, this was taken as 
the true vacuum, and is so recorded in the diagrams. Care was 
taken that no such thing as ‘‘induced” reading on a gauge could 
occur, by fitting a curved projecting nozzle to the gauge-pipe 
inside the condenser, and turning it round in all directions and 
observing the effect while a trial was in progress. In no case was 
the slightest induced effect observed. 
RESULTS OF TRIALS. 
The results are given in detail in tables numbered I. to VI. 
| These tables, taken in conjunction with the symbols and definitions 
| already given, are, it is hoped, self-explanatory, and need not be 
further dwelt upon here. The gist of them will appear in the 
diagrams to be presently referred to. 


ANALYSIS OF RESULTs. 


Broadly speaking, the feature in these results is the considerable 
difference in efficiency between the two types of condensers when 
| both are worked under exactly the same conditions. For instance, 
| taking a vacuum of 28in., it will be seen from Diagram 1 that this 
| may be attained in the old type at a water expenditure of forty- 
| three times the feed water, while the new type No. 2 requires only 
| twenty-four times the feed for the same inlet temperature. 
| Further, under these conditions the old type was condensing at 
| the rate of about 10 lb. per square foot, while the rate in the case 
| of the new type was some 20 lb. per square foot. 

There are several possible criteria of efficiency in a condenser 
according to the point of view. In this connection the factors 
| directly involved are the following:—Steam condensed per square 


| 
| foot of surface (=): water required per: pound of steam 
S bs 


(@); vacuum attained ; hot-well temperature; power expended 


in producing the vacuum, /.e., on circulating and air pumps; and 
size, weight, and first cost of condenser. The writer takes it that 
| that condenser will be the most efficient which, with given water- 





inlet temperature, air leakage, and air pump capacity, maintains 
a given vacuum with the smallest condensing surface per pound of 
steam condensed, the smallest quantity of condensing water per 
pound of steam condensed, the smallest relative power expended 
in driving the circulating and air pumps, the highest hotwell 
temperature, and the smallest weight and first cost in relation to 
the steam condensed. Another way of putting i would be that 
that condenser is the most efficient which, all> tier things equa! 
as enumerated above, maintains the highest vacuum. 

Old type of condenser,—The results are laid down in port of Diagram 


Fig.2. 
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No. 1 for a condensing water-inlet temperature of 50 deg. 
be noticed there are four curves connecting vacuum and 


W m:: ae 
separate curve for each value of 8 This is characteristic of all 
results the writer has yet met with from the old type of condenser. 

as) 
It means that when the rate of condensation ( S ) is increased, 
other things equal, the quantity of water per pound of steam 
=) to maintain a given vacuum must also be increased. This is 
obviously due to a falling off in surface efficiency as the condensa- 
tion rate is increased. Diagram No. 3 shows the outlet tempera- 
ture (fo) in relation to the vacuum temperature (fv) for both 


types. It will be seen that for the old type the spots represent- 
ing ¢, are very scattered. This is due to the fact that ¢, has a 


y 


V - ., 
different value for each value of at given vacuum. Further 


experiments were made with higher speeds of condensing water 


Fig.3.Alternative Design. 
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and also with cores in the tubes. Although the results indicated 
a distinct improvement, they were still much inferior in 
surface efficiency to those obtained with the new condenser, and 
| the thermal efficiency was, of course, unaltered. 

New type of condenser.—The results from No. 2 of this type are 
first shown in diagram No. 2. In this case one curve suffices to 





relate vacuum with A) at all condensation rates within the trial 
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limits—é.e., up to a = 20. There is a certain amount of irregu- 


larity amongst the observation spots, but no general or regular 
deviation for any one rate of condensation, and it is not possible 
to draw aught but one curve through them. This single curve is 
characteristic of this type of condenser. It always gives it, what- 
ever may be the proportions of the condenser as regards surface- 
section ratio, or the conditions of working. The size of 
condenser has no effect—up to a value of at least ” « 37, at 


which No. 3 condenser has been worked—on the quantity of water 


Diacram N° 1. 


DIAGRAM SHEWING RELATIVE PERFORMANCE OF — 


+ OLD TYPE OF CONDENSER, CURVES THUS 


2 MEW TYPE OF CONDENSER (4° 2) UNDER THREE DIFFERENT CONDITIONS wiz 


CORES AND SPRAY 


as in No, 2, curve A. The three curves are drawn in this diagram 
to separate scales some distance apart from each other, in order 
that the observation spots belonging to each curve may be clearly 
seen. 


In diagram No. 1 the same curves are drawn in their true rela- 
tive positions to the same scales, and, to save confusion, the spots 
for No. 2 condenser are omitted. 

Surface eficiency.—Surface efficiency is at the root of all efficiency 
in a surface condenser. That condenser is the most efficient in 
which each square foot of surface transfers in given time, and 
conditions, as to water supply, &c., from the steam to the water, 
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required for a given vacuum. Whatever may be the condensation 
rate the outlet temperature is constant if the vacuum is kept 
constant by variation in quantity of condensing water, the inlet 
temperature being, of course, assumed constant. In other words, 
t 
ss oO . 
surface efficiency =~ remains unaltered at constant vacuum. 
z 
Diagram No. 3 shows how closely ¢, follows ¢, under certain 
conditions there specified, and that ¢, does not fluctuate up or 


down as x is altered, as is the case with the old type, any fluctua- 
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duction of a solid displacing core in the tubes or otherwij 

shown in Diagrams 1 and 3. The effect of the Se, all as 
use of cores as against open tubes on economy 
in vacuum production will be dealt with later on, 
The cores used on these trials were merely lathes 
of hard wood rough trom the saw. They were of 
triangular section and about 2in. longer than the 
tubes, and were simply inserted in the tubes with- 
out any fastening whatever. Annexed sketch 
shows a full-size section of tube and core in place, 

Economy of condensing water is one very important result 

| enhanced surface efficiency, Economy of water is important frow 
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the largest number of heat units. This will, moreover, be the 
condenser which will not only register the highest vacuum, but 
| will maintain it at the least cost in condensing water, and with the 
| smallest surface and cubical capacity per pound of steam condensed. 
It will also be the condenser which, in given conditions, will yield 
the highest hotwell temperature. Now, in order that a surface 
may thus act, it is necessary that the steam should have free access 
to, and should pass over sufficient surface on the one side, and 
that all the condensing water should come into direct and efficient 
contact with the surface on the other side. This clearly cannot be 
the case if on the steam side practically the whole surface is con- 


Surrace -Erriciency Diacram N° 3. 
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several points of view. First, as in the case of land installations, 
water may itself have to be purchased. Secondly, it has to be 
pumped through the condenser, and any saving in water means, 
other things equal, power economy in vacuum production. Thirdly, 

| water may have to be cooled for repeated use, and in this case 
surface efficiency of condenser has a double effect. Not only is 
there less water to be pumped, but owing to its higher outlet 
temperature there will be a greater mean difference between the 
temperature of the water to be cooled and the air which cools it, 
and hence cooling towers will be more efficient, and may therefore 
be of smaller size for given power. 


Diacram N° 4, 


THERMAL EFFICIENCY DIAGRAM, SHEWING HOTWELL TEMPERATURES (ty) IN RELATION TO bv. 
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tion in z, being entirely due to variation in ¢;, Further, it will be 
noted from the same diagram that ;, for the new type is much higher 
on the whole than for thevuld type, and that under the best conditions 
it elosely corresponds with /,. sometimes rising slightly abeve it, 
acvurding to the inlet temperature. 

Diagram No. 2 shows curves for three different conditions of 
working : first, with open tubes and ordinary air pumps, curve C ; 
secondly, with open tubes and the dry air pump system, with cold 


spray in air pump suction pipe, curve B; and, thirdly, with cores 


in the tubes conjoined with the dry air pump system and spray 


ec 


tinually subjected to showers from the water of condensation, or 
if the steam can short-circuit any material amount of the surface, 
nor can it be the case on the water side if the condensing water 
flows through the tubes in unbroken cylindrical streams, the peri- 
pheries of which streams alone come into actual contact with the 
tube surface, ania greater or less proportion of water-core passes 
| through without efficient contact at all. Hence the augmented 
efficiency of the surface as a whole, due to the early interception 
and removal of the feed water, the provision for promoting steam 
circulation, and the adoption of a suitable ratio between the surface 
and the water-carrying section of each tube element by the intro- 
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Another important result of enhanced surface efficiency is, of 
course, economy of condensing surface. Owing to steam space 
being dispensed with in the new type, a given surface is contained 
in less capacity of condenser shell. These two features conduce 
to economy of weight and capacity. From the point of view, 
,therefore, of weight and space occupied, the new type of condenser 
has important advantages which would seem to render it peculiarly 
adapted for use on board ship, and specially so for all classes 0 
war vessels, in which both weight and space are of supreme 
mportance. In the case of marine condensers, economy of con- 
lensing water is of itself of secondary importance, but economy of 
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smping power, of weight and space occupied, degree of vacuum | The absolute pressure, therefore, 7.e., the vacuum, must be a com- per second with cores, the corresponding maximum resistances 
Paintained, and hotwell temperature, are all of great importance. | promise between that due to the top and that due to the bottom | being those due to heads of 10ft. and 32ft. respectively. 
° jl] the condensers tested in these trials, the roportions of No.3 temperature. As a matter of fact, in air-tight systems the vacuum It would appear from this that, so far as economy in vacuum- 


eeom best suited to marine conditions, inasmuch as this condenser, 
at the cost of some sacrifice in condensing water, as compared with 
No. 2, maintains any vacuum up to the highest, with considerably 
lass surface than is the case with No. 2, and with very much less 
fh the case of the old type. In the following table is given a 
f the sizes and performances of the three condensers 
possible similar conditions for a common vacuum 
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Column 6 will also represent approximately the relative weights 
aud costs for the same indicated horse-power. ; 

Under the conditions taken, the experimental engines use an 
average of 121b, of steam per indicated horse-power per hour, and 
this is the basis of coluunn 6, Most marine engines, however, will 
probably require more than this, and assuming a consumption of 
15lb. of steam, the figures in column 6 become -456, *79, and 
1.5 square feet per indicated horse-power respectively. Even 
under these conditions it is to be noted that the old type is using 
a much greater total quantity of condensing water than cither of 


Driacram N° 5. 
N° 2 CONDENSER 


DIAGRAM SHEWING THE COST (IN CIRCULATING-WATER-HORSE-POWER) 
OF THE ATTAINMENT OF A GIVEN VACUUM, 





recorded is generally somewhat higher than that corresponding to 
the top temperature, but is not so high as the bottom temperature 
would indicate, especially at high vacua. 

Economy in vacuum production,—Conditions are conceivable in 
which a given vacuum might be too dearly purchased. Leaving 
out of account for the moment all question of the first cost or 
weight of the vacuum-producing appliances, including condenser 
and pumps, as well as any commercial value attached to the con- 
densing water, we have on one side of the account the power 
expended in maintaining the vacuum, and on other the side the 
power realised from it. Obviously, if a given vacuum should cost 
more in power for its attainment than it returns in the shape of 
power due to it in the engines, it would be bad policy to work at 
such a vacuum. 
will comprise the power required to drive the air and circulating 
pumps. The power absorbed by the air pump will clearly depend 
upon its size and speed, but so far as degree of vacuum is con- 
cerned, the power seems to be practically independent of the vacuum, 
at least for the Edwards type of pump and for vacua ranging 
between 26in. and 29in. If there is any effect at all, it is so small 
in a comparative sense as to be negligible in practice. Fora given 
condenser and air pump capacity per unit time, the power required 
to drive the air pump may, therefore, be taken as constant, what- 
ever be the degree of vacuum, within the limits above mentioned. 

As regards the power absorbed by the circulating pump, this 
will, of course, depend upon several factors, according to the cir- 
cumstances of each individual case, but so far as the essential 
circumstance is concerned, viz., the production of different degrees 
of vacua in a given condenser, the power will depend on two 
factors only, the quantity of condensing water, and the head or 
pressure against which it is propelled through the condenser. 
The power cost of circulating the condensing water will, therefore, 
be proportional to the product of the pounds of water circulated 





On the above basis the power cost of a vacuum | 


per minute and the resistance—expressed in feet of head—against | 


which it is circulated. Due allowances being made for the efficiencies 
of pump and engine which drives it, the gross powerexpended incir- 


| 


production is concerned, the head against which the condensing 
water is circulated may be considerably higher than is often at the 
present time considered desirable or admissible. As regards the 
economics of vacuum utilisation, the writer is anxious not to com- 
plicate the condenser question with it. Its importance is much 
too great to permit of its being dealt with as a subsidiary subject, 
and a separate paper might fitly be devoted to its elucidation. 
The most economical vacuum at which to work from the point of 
view of steam economy will, in the case of reciprocating engines, 
always be lower than the limits referred to in Diagram 6, how much 
lower depending almost entirely on the engines utilising the 
vacuum. For turbines, on the other hand, it is generally under- 
stood that the vacuum associated with maximum steam economy 
is always coincident with the highest attainable vacuum. 

Surface-section ratio external surface of one tube element 
+ internal sectional area of one tube, minus one section, if any. 
The numerator of this ratio indicates proportiot al heat-absorbing 
capacity, and the denominator proportional condensing water- 
carrying capacity, and it might, therefore, be expected to have a 
determining influence upon the efficiency of condensers on the 
water side. It was found there is a gradual rise in vacuum as 
surface-section increases in value. The trials of condensers 1, 2, 
and 3 indicate that in this type of condenser, surface efficiency is 
independent of rate of condensation, at least up to 37 lb, per square 
foot of surface per hour, but that it is materially dependent upon 
the value of the surface-section ratio. The exact and full signifi- 
cance of this ratio, and especially‘its influence on condenser size 
can, however, be determined only by further experiments on 
condensers with different proportions, and with various effective 
tubelengths. It seeins not improbable that there will be a particular 
value of this ratio, with which will be associated maximum 
efficiency of condensation, for any given type of condenser, 

Air pump capacity.—As already mentioned, a very large number 
of trials were made with the pump capacities and arrangements 
and conditions, varied in every possible way. These trials yielded 
results all pointing to the same conclusions. First, that when the 
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N° 2 CONDENSER 


DIAGRAM SHOWING THE LIMITS BEYOND WHICH PUMPING-POWER EXPENDED, EXCEEDS 
POWER-VALUE OF VACUUM RETURNED. 








26-4 ro 267) aT ~ — is — curves SEE DIAGRAM G 
26-7 To 26-9 . _-= ” 1 . " ” 
289 To 29 - _ -— s— - . * e 
29's ° ” - 7 — n I ~ - 


















































(a) wiTHOUT CORES 1M TUBES & ORDINARY AIR PUMP: CURVES | 2.3.4 (a) wrsouT costs vac~-UMiT = 
(b) with CORES In TUBES & ORY AIR PUMPS wWiTw SPRAY; CURVES LDU. ° ” ” . - 
— lined Mh cna nee 
Cueves + I @eree ro '- > (b) MoRE ECONOMICAL THAN (a) ABOVE VAC +284 sPoTs_¢@ (b) wits @ ° ° - 
. 2 . “208 * + ” . « -28 4 * « a ms - a 
som = #08 - . “ ° . + = 28 55 Wisc 
ri) ae - «= ” ” . F . o- si 
26-6 __ ° pra 
ro — "T = T | ¥ T T ] T T 1, 
| ° 
| | j 
ae Se es ee ee ee ee ee ae kee eee Sees > 
| | | | 28 
| | 
SS + — | —+ —— Ee Ee = 7 
| | } | 
| 126 
ba —— 2s 
| | | 
jee 
= Caen mes SEE i _|_bs# 
< 
i s 
| } #2¢ 
- + + } } Lee 
s 
208 
S 
’ 
8 4 } + —+4——__'9 = 
jez 
~ 
; "7S 
ve 8 
: 
| ° 
} 7—4+ et 
' | | 
| jak 
| | | : 
} }—— + + t yas 
| | | g 
| | 22 
| | E 2 
j ‘i ’ 
ee re aaa - 
} ! { 0 
i | | 
$$$} —_} ’ 
| | | | | | 
| | | | 1° 
j | / | | 
+ 4 te 4} 7 
+ T } 
4 + T i 6 
¢ ————s } . { | 1 
ae ee See | | eee | eee t |s 
| at ee +* 
| | | | | | 
L i | ee: Seer ee 
a $s ry 5s - 
“Tue Excinszr vACUUM (REOUCED TO 30° ean") 


the other condensers, and that its hotwell ‘temperature will be 
M4 deg. as against 106 deg. for the others. 

Thermal eficiency.—The dictates of heat economy prescribe that 
the water resulting from condensation shall not be cooled any 
further than is necessary for the production of a given vacuum. 
If, therefore, any required vacuum is obtained without the 
hecessity of cooling the water unduly, this would, other things 
equal, be an advantage. But as the writer interprets the results 
of these trials, the other things are not, and cannot be, equal. Not 
only is it possible to maintain a vacuum, which may, if required, 
be as high as 29in. with an air pump of not unusual capacity, with 
a hotwell temperature. of 3 deg. to 5 deg. above that due to the 
vacuum, but to do this with less expenditure of condensing water 
and Jess condensing surface than would be the case were the con- 
ditions such as to yield a hotwell lower in temperature. In other 
words, the higher hotwell temperature, and the smaller amount of | 
condensing water and surface, are both due, the former entirely 
and the latter partially, to the same cause, viz., the compartment 
drainage of the condenser. The enhanced thermal efficiency of 
the new type as compared with the old type, shown in Diagram 4, 
1s undoubtedly due to the measures adopted in the former for 
removing the water of condensation as soon as possible after it is 
thrown down from the steam, thus preventing its trickling over 
the comparatively cold tubes towards the bottom of the condenser. 
Experiments have shown that at all except very high rates of con- 
densation, or very small quantities of condensing water per Ib. of 
steam, the greater proportion of the condensing work is done by 


the surface situated in the uppermost compartment, /.¢., by tube 
‘ections 1 and 2, which are both situated above the upper 


diaphragm. The great inass of the feed-water is, therefore, with- 
drawn from the condenser at a temperature sensibly equal to that 
obtaining in the top compartment of the condenser, and without 
passing over the cooler compartments lower down, and specially 
escaping the lowest compartment of all, which is thus reserved as 
an efficient air-cooling section. t 
From Diagram 4 it will be noticed that the hotwell temperatures | 
of the old type are from 10 deg. to 15 deg. lower than those for | 
corresponding conditions in the new type for all degrees of vacua 
exceeding 26in., and that the presence of cores in the tubes has 
very little, if any, effect upon the hotwell temperature. Experi- 
ments were made with the condensing water entering at the top | 
and leaving at the bottom of the condenser, and the results | 
at the water ought to enter at the bottom and leave at 


indicate th 
the top, 
The absolute 
throughout the 
throughout. 


pressure in these condensers is practically uniform | 
interior, But the temperature is not uniform 
It is always higher at the top than at the bottom. 





culating the water for different vacua on this basis is shown on Dia- 
gram 5. It will be noticed from this diagram that the use of tube 
cores raises the highest attainable vacuum, in the conditions obtain- 
ing, by nearly }in., but at a greatly enhanced cost in pumping power. 
The most economical vacuum, in its widest sense, at which to work 
in any given case depends chiefly on the engines, but it also depends 
to a considerable extent on the condenser. In so far as it depends 
upon the steam consu:nption in the main engines, it is beyond the 
scope and purpose of this paper. In so far as it depends upon the 
condenser, it falls to be dealt with here. The most economical 
vacuum, in its widest sense, will obviously be that vacuum with 
which is associated the minimum steam consumption per horse- 
power developed, Whatever may be the value of this particular 
vacuum in any given case, it is clear that it cannot possibly exceed 
that degree of vacuum beyond which the pump power absorbed in 
increasing the vacuum exceeds the power return in the main 
engines due to that increase, This much at any rate is clear, with- 
out any reference whatever to the consumption of steam in the 
engines utilising the vacuum. In the region of extremely high 
vacua increments of vacuum are attained at increasing power cost 
in circulating the condensing water, and it therefore becomes a 
matter of importance to ascertain, for given circumstances, the 
limit of vacuum beyond which the vacuum cost exceeds the 
vacuum return. Inasmuch as this return depends on the engines, 


it follows that their proportions and type must be factors involved | 


in the economies of vacuum production. 

Diagram 6 shows the higher limits of vacuum beyond which the 
power expended in producing the vacuum exceeds that realised 
from it under certain specified conditions which are fully given on 
the diagram. Curves are plotted for two rates of condensation 
only—7lb. and 151b. per square foot per hour. 


To give more | 


would lead to confusion of lines, and the effect of difference in rate | 


is in any case not great. The lower curves refer to the engines which 
were used in the trials, and the upper curves to a 1000 kilowatt 
steam turbine, the power of which is reduced to bring it into com- 
parison with the power scale of the reciprocating engire:. 
air pump power is not included in these curves, forthe reason 
already given. 


The | 


It will be noted that when the condenser is used in connection 
with a steam turbine, the limit in economical vacuum production | 
is practically identical with the highest attainable vacuum, and | 


that when used in conjunction with reciprocating quadruple-expan- 
sion engines of the stated proportions, the limit is. slightly less 


| than the maximum vacuum, but the difference between the two 


cases is not very striking. 


The speed of circulating water in the tubes varied in these trials | 


from 1}ft. to 4}ft. per second with no cores, and from 1?ft. to 6}ft. 





POWER -COST IS ALONE DEALT WITH IN THIS DIAGRAM, NO ACCOUNT GEING TAKEN OF THE 
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THE STEAM USED PER HORSE - POWER DEVELOPED SY THE MAIN ENGINES . 
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system is fairly air-tight, a pump capacity of 0-7 of a cubic foot 
per pound of steam condensed is as good as anything larger ; but, 
secondly, when the air leakage exceeds a certain amount, larger 
pump capacities are necessary for the maintenance of the vacuum 
previously existing ; thirdly, that there is no apparent advantage 
in working ordinary pumps on the compound principle. 

It is perhaps necessary to point out that in these trials reduc- 
tions in rates of condensation, in power, were obtained by 
increased expansions, or by lower initial steam pressures, the 
revolutions being retained constant throughout. The result was 
that at the lower powers the receivers of the two last cylinders 
were working at pressures below the atmosphere. This condition 
of matters was always associated with a marked increase in the 
quantity of air discharged by the air pumps, and a tendency for 
the vacuum to fall, due no doubt to increased air leakage at the 
stuffing-boxes of the receivers and cylinders. Although these 
stuffing-boxes were packed with special packing and were kept in 
good condition, it was quite impossible entirely to prevent air 
leakage occurring in this way. At full power when the low-pres- 
sure receiver pressure will be slightly above the atmosphere, 0°7 of a 
cubic foot capacity maintains a given vacuum, at quarter power the 
same vacuum needs an expenditure of 6-5 cubic feet to maintain 
it. It was always in these trials found that at high powers the 
vacuum was determined by the condenser temperature, while at 
lower powers it was determined in an increasing degree by the air 
pressure in the condenser, and at the lowest power of all it had 
little relation to the temperature, but was determined solely by the 
amount of air leakage and the capacity of the air pump to overcome 
it. All this for extremely high vacua, say, above 28in. At vacua 
below that figure the effects of even considerable air leakage are 
not so noticeable. 

The effect of the ‘‘dry” air pump system in raising the vacnum 
obtainable from a given expenditure of condensing water will be 
seen from Diagram 1 to be something considerable, but, of course, 
at the cost of increased pump capacity in relation to the steam 
condensed. 


teles 


CONCLUSIONS. 


From the foregoing results 
drawn : 

(1) It is conducive to efficiency in a surface condenser that 
the water resulting from condensation should be intercepted 
and removed from the condenser as soon as possible after it is 
formed. 

(2) It is conducive to efficiency that the condenser capacity 
should be a minimum consistent with the accommodation of the 
necessary surface, and that the design should be such as to secure 


the following conclusions ure 
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a pervading and uniform flow of vapour throughout the condenser 


| 


section, thus utilising the whole of the condensing surface pro- | 
vided, as well as obviating stagnant recesses in which air might | 


be retained. 

(3) It is conducive to efficiency that the condensing water should 
travel at a fairly high speed through the tubes, and that it 
should enter at the bottom and leave at the top of the condenser. 


(4) With suitable condenser design and proportions, the tem- | 


perature of the condensing water at the discharge point may be 


equal te, or slightly higher, than the temperature due to the | 


vacuum. This holds true for vacua up to slightly over 29in. 

(5) With suitable condenser design and proportions, the tem- 
perature of the hot well may be from 3 deg. to 5 deg. higher than 
the temperature due to the vacuum. This holds true for vacua up 
to slightiy over 29in. 


(6) With suitable condenser arrangements and a reasonably air- | 


tight system there is nothing gained in efficiency by the use of air 


pumps exceeding in capacity 0-7 of acubic foot per pound of steam | 
For vacua | 


condensed up toa limit of close upon 29in. vacuum. 
exceeding this limit, or for cases in which air leakage is consider- 
able, the air pump capacity must be increased, or else the vacuum 
efficiency will fall. 

(7) With suitable condenser design and proportions, and in con- 
junction with “dry” air pumps, a condensation rate of 201b. of 
steam per square foot of surface per hour will be maintained in 


association with a vacuum of 284in., and a quantity of condensing | 


water equal to twenty-four times the feed-water, at an inlet 
temperature of 50 deg. 


(8) With suitable condenser design and proportions, and in con- | 
junction with ‘‘dry” air pumps, a condensation rate of 35 1b. of | 
steam per square foot of surface per hour will be maintained in | 
association with a vacuum of 28}in., and a quantity of condensing | 
water equal to twenty-eight times the feed-water, at an inlet | 


temperature of 50 deg. 








A NEW FRICTION CLUTCH. 


A new friction clutch, which is illustrated in the accom- 
panying engraving, has recently been introduced by R. H. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


PATENT LAW. 
Sir,—I have read with interest the article advocating the com 
pulsory working of patented inventions which appeared in you 


| clusion, I ask to be allowed to state shortly the other side of the 


issue of the 13th of April, and as I entirely differ from your | 


case. 8 


In the first place, I desire to point out an error in your article. 
It is stated that ‘‘many countries insist on patents being worked 


| within a certain specified time—two or three years as a rule—or’ 


they become void. This is done in France, Germany, and 
Austria, and even in some of our own Colonies, notably Canada.” 
Now Canada is a good example of a country which has seen the 
error of its ways, for the Act of 1903 substitutes compulsory 
licences for compulsory working, whilst in France, Germany, and 
Austria, the revocation of the patent is by no means a necessary 
consequence of non-working. 
but in 1897 a much more lenient law was passed, and now a patent 
|} can only be revoked for non-working if the patentee refuses to 
allow others to work the invention, and, even then, not unless he 
persists in his inaction after having been warned; in short, a 


| somewhat clumsy form of compulsory lic2nces has been substituted 
| for compulsory working. 


The great objection to compulsory working is that, so far from 
promoting the establishment of new industries in the country, it 
directly tends to discourage them. The history of most inventions 
and of almost all great inventions is practically the same ; after the 
idea has been conceived many difficulties have to be overcome, and 


| both time and money are required for working out the details 


| necessary for commercial success. 

usually a rich man, and therefore after a short time has to borrow 
| money to continue his operations. Under the existing law, if his 
| invention is a promising one, he can readily do this on the security 


An inventor, however, is not 


of his patent, but if the law required the invention to be practically 


| carried out in two or three years as suggested, and this time had 
| elapsed or nearly elapsed, who would advance money on the security 
| of a patent which was liable to be revoked! The inventor therefore 


Longbotham and Company, Limited, of Ings Foundry, | 


Wakefield. 


boss keyed on the shaft. The expanding ring is in halves, 
and is provided with recesses to receive the driving arms. 
The expansion ends are fitted with slotted steel plates. Two 


The clutch, as will be seen, is of the internal | 


expanding type, and has one double-armed driver with its | and unsuccessful experiment into asuccess. Itmay be suggested that 


would be compelled to allow his patent to lapse, and his invention 
would be lost to the country, for no one without the protection of a 
patent would face the expense involved in converting an abandoned 


exceptions might be made in cases where the patentee has shown 


| due diligence, but what tribunal could satisfactorily decide what 


was or was not due diligence? Similarly, even if the invention had 


taper blocks, placed diametrically opposite to one another, | been worked, no one could tell whether what had been dune would 





FRICTION CLUTCH 


slide in and out of the V’s formed by these slotted steel 


plates, and engage or disengage the clutch. The blocks are | 
held in position in the V’s by studs and washers. They are | 


advanced or withdrawn by coarse-threaded screws, which are 


turned either in one direction or the other by means of elbow | 
The grip of the clutch can | 


levers attached to a sliding cone. 
be regulated, as the levers attached to the screws are on the 
ratchet principle, and can be fixed in any desired position by 
the action of set screws. We are informed that this clutch 


has been found to work satisfactorily, that it can be fitted to | 


almost any drum-side, and that it gradually takes up and 


releases the load without shock at speeds up to 1000 revolu- | 


tions per minute. 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the annual general meeting of the Institution of Civil Engi- 
neers, held on Tuesday evening, Sir Alexander Binnie, president, 
in the chair, the result of the ballot for the election of officers was 
leclared as follows :--President, Sir Alexander B. W. Kennedy, 
LL.D., F.R.S.; Vice-presidents, Mr. W. R. Galbraith, Mr. William 
Matthews, C.M.G., Sir E. Leader Williams, and Mr. J. C. Inglis ; | 
other Members of Council, Lieut.-Col. W. P. Anderson, Ottawa, 
Canada; Mr. B. Hall Blyth, Edinburgh ; Mr. John Benton, C.1.E., 
India; Mr. C. A. Brereton; Mr. Ri. Elliot-Cooper ; Col. R. BE. B. 
Crompton, C.B.; Mr. Joseph Davis, Sydney, N.S.W.; Dr. G. F. 
Deacon ; Dr. Francis Elgar, F.R.S.; Mr. M. Fitzmaurice, C.M.G.: | 
Mr. R. A. Hadfield, Sheffield; Mr. G. H. Hill; Mr. Walter 
Hunter; Mr. J. H. Johns, Johannesburg ; Mr. G. R. Jebb, Bir- 
mingham ; Sir William T. Lewis, Bart., Aberdare; Sir George 
Livesey ; Mr. A. G. Lyster, Liverpool ; Sir Andrew Noble, Bart., 
K.C.B., Newcastle-on-Tyne ; the Hon. C. A. Parsons, C.B., F.R.S., 
Wylam-on-Tyne ; Mr. A. Ross; Mr. A. Siemens; Mr. J. Strain, 
Glasgow ; Sir John I. Thornycroft, LL.D., F.R.S.; Professor W. 
C. Unwin, B.Sc., F.R.S.; Mr. A. F. Yarrow. 

The Council of the Institution of Civil Engineers have made the | 
following awards for papers read and discussed before the Institu- 
tion during the past session :-A Telford Gold Medal to Mr. J. A. 
Saner, a Watt Gold Medal to Mr. G, G. Stoney, and a George 
Stephenson Gold Medal to Dr. T. E. Stanton ; Telford Premiums to | 
Mr. Leonard Bairstow, Mr. H.S. Bidwell, Mr. J. J. Webster, Mr. 
Cathcart, Mr. W. Methven, Mr. H. A. Mavor, Sir Frederick R. | 
Upeott, K.C.V.0., C.S.I.; and a Manby Premium to Mr. D. E. 
Lloyd-Davies. The presentation of these awards, together with | 
those for papers which have not been subject to discussion and will 


| also upon the country in which the 
| theory according to which prematurely lapsed patents would fall 
| to industry as ownerless property is, in most cases, incorrect. 


be held to be sufficient. Would a single article or a single pound 
of material suffice? If so, the law would be reduced to a farce, 
but, if otherwise, then the element of uncertainty would at once 
be brought in. No; the effect of compulsory working is to throw 
doubt upon every patent, and thus to diminish the chance of the 
new industry being established. This is not mere theory, but is 
an every-day experience in countries where there is compulsory 
working. Thus a German writer, Julius von Schutz, very truly 
says :— 

‘*Every manufacturer is very rightly afraid of financing, 
whether as a licensee or as a purchaser, an undertaking the owner- 
ship of which may possibly be taken away from him when he has 
carried the manufacture into practice at great expense, and has 
obtained the introduction to the public with great sacrifices. The 


| depreciation of a patent is followed almost invariably by a prema- 


ture abandonment and loss of the patent. The loss, of course, in 
the first place, falls upon the inventor, but, in the second place, 
patent becomes void, for the 


Lapsed patents are not ownerless property, but are destroyed 
property, because the introduction of an invention not only 
requires energetic and well financed support, but also the protec- 
tion of the law. The intolerable part of the present state of things 
lies in the fact that in most cases an inventor, on the one hand, 
cannot fulfil the law, and, on the other hand, does not know what 
measures he should take in order to prevent his patent from 
becoming void.” 

Again, who could possibly fix the time which ought to be allowed 
for carrying out an invention / Ought the Bessemer process and a 
penny toy to be on the same footing’ The evidence in prolonga- 
tion cases shows that the whole term vf fourteen years is often 
insufficient. Another objection to compulsory working is that it 


| raises the price to the consumer of foreign patented articles. 


Thus the German dye manufacturers do not make their patented 
dyes in Germany through patriotism, but because they can do so 


| cheaper there than in England, and if they were compelled to 
| make them here they would have to raise the price. It would not, 


of course, be proper for me to discuss the fiscal question in your 
columns ; but I do say that, if once we assume that the dyes used 
in this country ought to be made here, then the proper course for 
ensuring this is to imposean import duty on them, end not to enact 
compulsory working. The increased cost to the consumer would 
be exactly the same in both cases, and whilst this would be the only 
objection to an import duty, compulsory wor.-ng involves other 
serious evils, 

What Mr. Levinstein and his colleagues are asking for is Protec- 
tion ; if they are entitled to it, why not give it pure and simple ! 

I would further point out that compulsory working in foreign 
countries was formerly a very serious tax on British inventors and 


be announced later, will take place at the inaugural meeting of | greatly reduced the value of their-foreign patents, and this is still 


next session, 


the case, in spite of the fact that many of the laws are now more 


Formerly this was so in Austria, | 


a 
merciful than they were. Now, the whole trend of continental} 
opinion is at present adverse to compulsory working, one ye 
strong argument used against it being the fact that the laws of the 
two greatest manufacturing countries of the world, namely, Eng. 
land and the United States, contain no such provision. $0 po 
is this feeling that continuous efforts are being made to modify ne 
International Convention, and to make working in one country of 
the Union equivalent to working in all, and it is probable that 
within the next few years these efforts will be successful, If, how. 
ever, compulsory working were enacted here, all chance of succes, 
would be destroyed. 

It is sometimes stated that the difficulty and cost of obtaining a 
compulsory licence is too great. This may be so, but what reason 
is there to assume that it would be any simpler to annul a patent 
for non-working ! The facts to be determined are practically the 
same in the two cases, and the decision would depend on much the 
same considerations. EDWARD CarpMagr, 

April 24th. 


pb BIG END BOLTS 


Sir,—Another accident, with deplorable results, has occurred 
‘lue to the breaking of the big end bolts of a connecting-rod, and’ 
‘4s you remark in your last issue, these failures are not infrequent, 
{’nfortunately for myself, I have had in the past several failures 
iyf this kind in high-speed engines. In my cases the bolts were 
¥nade of best acid steel, and gave the most satisfactory tests as ty 
slongation and breaking, both before and after their failure. The 
jesign of the bolts also followed the usual practice of being 
Peduced in diameter equal to the bottom of the thread, no sharp 
Forners were formed, but radii of fair dimensions were observed 
‘sherever a change of diameter took place. These bolts broke 
yhort like a carrot, without showing the least sign of elongation, 
yd yet on being submitted to test, the steel gave, as I have said, 
post excellent results, 

I was so put about by these frequent failures, due to defective 
material, that I decided to abandon steel altogether for these 
bolts, and I now use only the best Staffordshire cable iron. My 
last failure of this description took place about five years ago, 
and since then I have never used steel in any form for big end 


vo. ts. 

[ should like to know if any of your readers have ever known 
the old-fashioned strap, gib, and cotter of a big end to fail. 
- Birmingham, April 23rd. J. G. Mooy 


Sir,—I was very glad to learn from the note you were good 
enough to attach in reply to my inquiry of last week, that the 
National Free Labour Association supplies an organisation of the 
kind, which I thought would be needed if Mr. Hudson’s Trades 
Disputes Bill be passed ; but if that be thrown out, it is to be 
hoped that the interests of that Association, and of the countless 
advocates of freedom for labour throughout the country, will be 
duly represented in the next Parliament, as well as those of the 
5 yer cent. minority of which you speak in your note, for which | 
am now thanking you. BAR STRIKES, 

April 25th. 








SPARKBROOK OR ENFIELD — WHICH ?— This is the «question 
which is still agitating the Birmingham small arms operatives— 
which works is to receive the preference of orders. The men 
at the factory at Sparkbrook, Birmingham, obtained a promise 
from the late Government that, pending a report from the Army 
Council —which has not yet been presented — there should be 
no dismissals, and that the Birmingham men should share any 
work given out proportionately with the Government factory at 
Enfield. The present Secretary for War promised that duri 
the transference of the Sparkbrook factory to a private joint stoc 
company the workpeople should not suffer through lack of work. 
The local business has not yet been taken over by the new com- 
pany, however, and no one seems to know definitely when the 
transfer will take place. Meanwhile eighty men have just been 
dismissed, and work previously under execution has been trans- 
ferred to Enfield. In these circumstances the ien have this week 
appealed to the Lord Mayor of the city to interpose for them with 
the War-office. 

MECHANICAL TRANSPORT FOR WAR PvurRposEs.—The Portu- 
guese Government recently placed an order with John I. 
Thornycroft and Co., Limited, for mechanical transport equip- 
ment, consisting of four 5-ton steam wagons with eight 3-ton 
trailers and a 30-cwt. steam van, specially fitted up for the use of 
staff officers. This was executed in thirty-one days. The 5-ton 
wagons have lorry platform bodies, and are of the ‘‘ Thornycroft” 
colonial type, with vertical central-fired water-tube boilers adapted 
to burn wood, if desired, and compound 45 horse-power engine. 
The wagons are of specially strong construction, to enable them to 
be used satisfactorily in rough country, and the transmission gear 
is all enclosed. Two of the wagons have interchangeable ambulance 
bodies, built by Messrs. Carter, of London, for Messrs. Thorny- 
croft. These bodies carry twelve men each, there being eight 
stretcher beds in each ambulance, and are the largest ever built 
Owing to the rough country to be traversed, patentautomatic weight- 
adjusting, spring-supporting gearfor the stretchers wasinvented and 
fitted by Messrs. Carter. This invention will, it is claimed, enable 
the motor ambulance to be very largely used in the near future, 
and it is, therefore, of great interest. The light steam van 1s 
comfortably fitted up for use by day or night. The wheels are 
fitted with solid rubber tires, and the wagon is capable of a speed 
of about 15 miles an hour on the level. he boiler is of the 
‘“‘Thornycroft” vertical water-tube type, and the engine is a 
compound, developing about 25 horse-power. All the wagons, we 
are informed, have satisfactorily passed very severe tests in Lisbon, 
and are giving the Portuguese authorities great satisfaction. 


REPAIRS TO THE Port HENDERSON, —The fast passenger and fruit- 
carrying steamer Port Henderson, owned by the Imperial Direct West 
India Mail Service Company, Limited, br 4 which company Messrs. 
Elder, Dempster and Co, arethe managers, hasundergone extensive 
repairs and general overhaul at the hands of Swan, Hunter and 
Wigham Richardson, Limited. The vessel has been fitted with 
six new boilers, constructed at the Neptune Engine Works of the 
repairing company. The engines have also been thoroughly over- 
hauled, A ouamlete installation of refrigerating machinery, by 
Messrs. J. and EK. Hall, Limited, has been supplied, and the 
steamer insulated throughout on the cold air system for the 
carriage of fruit. When in service the Port Henderson will he 
capable of carrying about 37,000 bunches of bananas. An inter- 
esting feature is that most of the insulation and fruit bins are 
portable, so that if necessary the steamer can at short notice be 
stripped of her insulation and fitted up for the conveyance of 
troops or emigrants. Special attention has, so we understand, 
been given to the nger accommodation, which has been 
entirely renewed. The vessel has been fitted for carrying eighty 
first-class and forty second-class passengers. The dining saloons, 
smoke rooms, music room, pale ladies’ room are fitted up in 
modern style; a dispensary and hospital are also included, 
together with baggage and mail rooms ; and complete installations 
of steam heating and electric lighting have been provided. The 
overhaul and re-construction carried out on this vessel represents 
one of the largest repairing contracts recently executed on the 
Tyne. The Port Henderson is now in every way adapted to take 
her place as a first-class mail and passenger liner. Before leaving 
the mouth of the Tyne on Wednesday, 18th April, the vessel was 
taken for trial runs on the measured mile, when a speed of slightly 
over 14 knots was attained. Passengers are to be embarked and 
mails taken on board at Plymouth on Saturday, and the vessel 





then proceeds to the West Indies, 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Iron and Steel. 
BuSINESS being scarcely yet resumed after Easter, 
and the markets being flat, there is nothing of sufficient interest to 
call for notice under this head this week, 


Copper and Tin. 

Engineers note with mixed feelings the continued high 
price of copper, though there has been little activity in the buying 
market the last week ortwu, On account of the holidays, prices are 
frmly maintained, A new feature in the market is the reappear- 
ance of India asa buyer. The latest stock statistics show little 
change, and the shipments from the United States continue 
sensibly below a year ago. The shipments this year to date have 
heen only 55,000 tons, against 69,300 tons'to same date last year. 
The cash price for standard es as I write, is £84 15s. per ton, 
and £82 three months. Tin rules equally strong with the sister 
metal. Active sales are again reported, and liberal percentages of 
forward metal, partly for America, are noted. As with copper, 
prospective supplies of tin are only on a small scale, and the 
chances are opposed to any fall in prices. Cash price as | write is 
£177 5s. per ton, and £174 15s, three months. 


Railway Rolling Stock. 

Railway rolling stock manufacture and bridge and roofing 
work furnish the most pronounced examples of the current 
activity in the engineering trades, Makers’ yards in both industries 
are very full of work, and the bookings extend very well ahead. 
Recently a prominent member of one of the Boards of our local 
rolling stock building concerns said ‘“‘he would be glad if they 
could count on clearing off current contracts within six months,” 
Satisfactory this, Clearly too the inference is that if the com- 
pany’s rate of output were to be increased it would still be able 
to secure enough work to keep it going. As a matter of fact, 
I happen to know that the congested state of this very works is at 
the present time seriously restricting its ability to contract. 


Motor Engineering. 


In the motor car industry business continues extremely 
active. The leadirg firms are working at full pressure, and works 
extensions and progress in every direction is the order of the day. 
A number of foreign and colonial orders of value have recently 
been booked, 


Tramways. 

Arbitration proceedings are pending between the Birming- 
ham Tramways Company and the Corporation of Aston Manor, 
near by, in a matter in which the Tramways claim damages for delay 
by the Corporation in reconstruction for electric traction of linesrun- 
ning through the Aston Manor district, resulting in a considerable 
loss in traffic receipts. Recently the Corporation purchased the 
company’s lines at a price of £26,000, and were to reconstruct 
certain of them for electric traffic, the Tramways Company obtain- 
ing the contract for right of working them. Considerable delay 
in the execution of the works, caused by local engineering and 
sewering difficulties, has, however, taken place, and to avoid 
expensive litigation, the whole matter is to be referred to arbitra- 
tion, Fortunately, there is little dispute about the facts on either 
side, so that the arbitrator ought not to have much difficulty, 
except at arriving at an equitable sum in damages. The report of 
the Tramways Company, relating to the whole of Birmingham 
for the past year, showsa net surplus of revenue of £72,700, out of 
which 10 per cent, is recommended on the ordinary capital, leav- 
ing over £64,000 accessible for reserve. 


Drainage. 

The Birmingham Drainage Board, which includes, in 
addition to Birmingham city, many of the surrounding townships, 
has had before it this week its estimated expenditure for the year 
ending March, 1907. The total is £84,700, apportioned between 
the various authorities. The income for the year is estimated at 
£10,600, the bulk of which is from the sewage farm, and there is 
a favourable surplus from the current year of £3000. The net 
amount which the Board will require is, therefore, £72,000, of 
which Birmingham's share proper is £45,500. The cost per tene- 
ment of the raising of the total will be slightly under 7s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, April 25th. 
Pig Iron More Active. 


= THERE was a capital attendance on the Manchester Iron 
Change on Tuesday, and a much better feeling was manifested 
than has been the case for some weeks past. There has been 
more buying amongst merchants for covering operations, with 
the result that makers of Scotch and Cleveland iron are asking 
more money, while Lancashire and other makes are a shade steadier 
in consequence. 


Steel Prospects, 


Naturally, the rebuilding of San Francisco and the pro- 
bable revoking of the tariff for the time being formed an almost 
absorbing topic amongst members. Many were sanguine that it 
would bring a large number of orders to this country ; but on the 
other hand, it was pointed out that, in any case, it would only 
benefit makers of structural steel, and further, that in a large 
number of buildings the framework of steel was still intact, and 
would not require renewal. There is much to be said in favour of 
this view, but the iron and steel trade in the United States is ex- 
ceedingly active, and the makers and their representatives here 
Were inclined to stiffen their quotations in consequence. 


Finished Iron. 


____ We have still a steady demand to report. 
are very busy, but plates are in a shade less request. 


Steel. 
th Plates continue on the quiet side, but in other re spects 
cre 1. greater firmness noticeable. 
Copper and Sheet Lead. 
Pa Manufactured copper advanced on Friday 20s. per ton for 
teets, and tubes were also about dd. per lb. dearer. Demand in 


this district is fair. Sheet lead is about 5s, per ton dearer as com- 
pared with last week, 


Bar makers 


Quotations. 


nglish billets, £5 2s. 6d. to £5 7s, 6d.; foreign ditto, none offer- 
ing ; sheets, £8 17s. 6d. Copper: Sheets, £96 to £98 per ton; 
seamless copper tubes, 12}d.; brazed ditto, 12d.; seamless brass 
tubes, 9}d.; condenser, 10}d.; brazed brass tubes, 104d.; rolled 
brass, 8fd.; brass wire, 83d. per lb. Sheet lead, £18 5s, per ton. 


pote for tank, girder, and bridge work, £7 7s. 6d. to £7 12s. 6d.; 


Lancashire Coal Trade. 
The recent advance in engine fuel is well maintained, and 
holders are very stiff. The French strike has had a tendency to 
improve the shipping department. House coal, as usual at this 
time of the year, is rather quiet. Quotations are: Best coal for 
domestic purposes, 13s, to 14s.; seconds, 12s, to 12s, 6d.; common, 
9s. to 10s.; steam and forge coal, best, 8s. 8d. to 9s. 3d.; best 
engine fuel, 8s. 2d. to 8s. 1ld.; best slack, 7s. 5d. to 7s. 11d.; 
medium, 6s. 6d. to 7s. 2d.; common, 5s. 6d. to 6s. 2d. at the pit. 
Screened coal, 10s. to 10s, 3d.; unscreened, 9s. 6d. to 9s. 9d., 
delivered Manchester, 
BARROW-IN-FURNESS, April 25th. 
Hematites. 

A much better demand has sprung up for hematite iron, 
and it looks as though a still better trade will be done, because the 
chances are that local as well as other steel makers will require 
very much larger supplies of metal. The output of the district is 
now well-nigh as full and complete as it possibly can be, for 
although only 37 furnaces are in blast they are working at high 
pressure, and are producing, generally speaking, about 1000 tons 
per furnace per week, and at least three of the furnaces in the 
district are yielding 1500 tons of iron per week, so that although 
several furnaces are out of blast, the output for the district is 
fuller to-day than ever it was in the history of the trade, and 
during the time furnaces are out of blast they are being prepared 
to take the place of some of those which are wanting and which 
may need repair. It is not likely that more than one or two addi- 
tional furnaces will be lighted, as smelters are now utilising practi- 
cally all the blowing power they have available. It is therefore 
probable, if any marked improvement takes places in the demand 
for iron, warrant stocks will be reduced and prices will advance. 
Indeed, prices have advanced this week, and makers are again quot- 
ing 67s. 6d. for Mixed Bessemer Numbers, net f.o.b., and warrant 
iron is selling at 66s. per ton net cash, buyers offering 3d. less. 
Warrant stocks have been increased during the week by 600 tons, 
and now aggregate at 77,696 tons. Stocks thus represent about two 
weeks’ output of iron, which is not a big thing, especially as 
makers hold very small stocks indeed, and are, in fact, committed 
to large delivery engagements. Iron ore is in good demand, and 
good ordinary native sorts stand at 15s. per ton net at mines, while 
Spanish and other foreign ores are at about 19s. per ton for 50 per 
cent. qualities delivered net at West Coast ports. 


Steel. 

The steel trade remains ae employed in two of the 
principal departments, those of rails and plates. The demand for 
rails has improved lately, and makers have booked good orders 
from the Indian States and elsewhere at about £6 7s. 6d. per ton, 
but if prices advance in sympathy with the price of pig iron the 
demand may be checked, as was the case in the autumn of last 
year. Ship plates are in good demand, and orders are well held, 

ut prices are easier at about £7 to £7 7s. per ton net cash. Mer- 
chant steel is very quiet, and the mills are not more than half 
employed, but there is a good trade in steel castings, and particu- 
larly so for heavy classes. The demand for chilled iron castings is 
also well maintained. 


Shipbuilding and Engineering. 

There are no new orders for ships in this district, but 
engineers are busy, and are likely to be very well employed for 
some time to come. It is expected that new business of importance 
will soon be booked by shipbuilders and marine engineers. 


Shipping and Coal. 

A fair trade is being done in shipping, the exports of iron 
and steel this year having reached 245,714 tons, being a decrease 
of 26,147 tons on the corresponding period of last year. Coal and 
coke are in full consumption, and prices are well maintained. 
Freights are slightly easier. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 

OvrR anticipation, that in spite of the genial weather 
during and after the holidays there would be no immediate reduc- 
tions in values, has been fully veritied. We are now nearing the 
end of the month, and there is no indication, as far as can be seen, 
of alterations being made in quotations before the beginning of 
May. The demand for house coal, for London and the South, as 
well as for the Eastern Counties, has remained good since the pits 
resumed working. The weakest department is that for land sales, 
which has not been brisk throughout the district. House coal, in 
the secondary grades, is being sent pretty freely from South 
Yorkshire into certain West Riding markets, where it comes into 
competition with several qualities raised there. Quotations keep 
at about former figures. Best Silkstone is about 12s. per ton, 
secondary sorts making 10s. 6d. to lls. per ton. Barnsley thick 
seam house coal is at 10s. 3d. to 10s. 6d. per ton, other qualities 
from 8s. 3d. to 8s. 6d. per ton at the pits. 


Steam and Gas Coal. 

The satisfactory condition of the steam coal trade, which 
has been a noteworthy feature of the coal industry for some time 
now, is fully maintained. For the best qualities the demand has 
been exceptionally active, supplies having, in some instances, been 
required from stock, even while the collieries were standing at 
holiday time. A full tonnage is being sent to both Hull and 
Grimsby, and the nearness of the full opening of the shipping 
season is stimulating inquiries respecting supplies. Prices are 
firmly maintained, and in the case of new contracts more money 
is asked. Buyers, however, are reported to be tardy in making 
transactions at present when required to give advances, but the 
coalowners feel the situation strong for them, as there is good 
business all round, 


Coking Slack, Smudge, and Coke. 

Coking slack and smudge are in a brisk request, as 
formerly noted, and the completion of several new ranges of 
by-product ovens in different directions is increasing the demand. 
At many of the local collieries where patent ovens are in operation 
the coalowners use their whole product. Prices for coking slack 
and smudge are thus easily maintained at from 4s. 3d. to 4s. 6d. 
rton. Ordinary slack and smudge, however, are not so much 
indemand. The holidaysin the Lancashire and other mills caused 
stocks to be augmented, but these have been considerably reduced 
since work was resumed, and business is reported as fairly good at 





DMs. 6d Pig jron; Lancashire No. 3 foundry, 61s.; Lincolnshire, 
ol tag to 558.3; Derbyshire, 58s.; Staffordshire, 54s.; Middles- 
Gi. “et open brands, 57s, 10d. to 58s. 4d. Scotch: Gartsherrie, 
Wert (lengamock, 62s. to 628. 6d.; Eglinton, 61s. Gd, to 62s. 
ae ae’ hematite, 65s, 6d. f.o.t.; Kast Coast ditto, 68s. to 
Glen - f.o.t. Seotch delivered Heysham: Gartsherrie, 63s. ; 
belitorod et 60s. 6d.; Eglinton, 60s. 6d.; Dalmellington, 59s. 6d. 
Eglintor _/reston: Gartsherrie, 64s.; Glengarnock, 61s. 6d.; 
EF is. VoL 84.3 Dalmellington, 60s, 6d. Finished iron : Bars, 

YSe; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. to £8 12s. 6d. Steel: 


from 3s. 3d. to 3s. 6d. per ton in quantities at the pits. In coke 
the output continues somewhat in excess of market requirements, 
although the North Lincolnshire and Derbyshire blast furnaces 
have received paid deliveries. Good ordinary smelting coke 
fetches from 10s. 6d, to 11s. per ton ; the washed samples 1s. per 
ton more. 


Iron and Steel. 
The reports from all the large steel establishments where 


Full work is being given in every direction, and advices in course 
of receipt, more especially from distant markets, afford encourage- 
ment for belief that in steel generaly the demand is pretty certain 
to be augmented as the season advances. For crucible, Siemens, 
and Bessemer steels an increasing business is the rule in most 
instances, and the special high-speed steels are in as active request 
as ever, more especially for the United States markets. No change 
is perceptible in iron quotations, but affairs are stated to be a 
little firmer in the market for Lincolnshire irons, Derbyshire 
prices, which have been firm and high for some time now, are 
reported to be unaltered, though rather inclined to weaken. 
Current quotations :—West Coust hematites, 74s. per ton; East 
Coast, 72s. per ton, less 24 per cent. at Sheffield and Rotherham. 
Lincolnshire No. 3 foundry, 52s. 6d. per ton; No. 4 foundry, 
50s. 6d. per ton; No. 4 forge, 49s, 6d. per ton; No. 5, white, 
mottled, and basic, 53s. per ton. 


The Master Cutler of Sheffield. 

The Master Cutler—Mr. Sidney J. Robinson—left Sheffield 
on the 24th inst. for the United States. He is accompanied by the 
Mistress Cutler. The visit is primarily for business purposes, 
Messrs. William Jessop and Sons, Limited, of Brightside Works, 
of which Mr. Robinson is managing director, having large works in 
the UnitedStates. He has taken with him a specially-bound copy of 
Mr. R. E. Leader’s important volume, ‘‘ History of the Cutlers’ 
Company,” which it is his intention to present personally to 
President Roosevelt. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Improved Situation. 

AFTER a lull of some weeks’ duration another season of 
animated buying has apparently once more been entered upon, 
and the demand has been very good for Cleveland pig iron during 
the last few days. This has altogether altered the tone of the 
market, which must now be described as quite cheerful and 
encouraging, for the improvement seems to be on a sound and 
substantial basis, and is due rather to legitimate than to specu- 
lative causes. It is reported that continental people have been 
buying Cleveland warrants freely, and that what they are buying 
will go straight into consumption. It is several years since Germany, 
France, and Belgium bought Cleveland pig iron so freely as they 
have this spring, and the prospects are that the good demand 
from the Continent will continue, and that, added to it, will be a 
revival in the business with America, 


Cleveland Pig Iron. 

Business has been brisk during the last few days, and con- 
sumers, who have been hesitating of late, are now anxious buyers. 
Cleveland warrants, at the close on Wednesday, had got up to 
50s. 7d., cash buyers—a rise of nearly 2s. over the first three days 
of the week, and of 3s. 6d. since the minimum of the year was 
reached last month. Makers, who were doing business at the end 
of last week at 49s. per ton for No. 3 Cleveland pig iron, on 
Wednesday readily obtained 50s. 6d. for early delivery, and for 
considerable quantities, and they raised their quotations to 50s. 9d., 
and in some cases 5ls., per ton. For the last fortnight there has 
not been a single set back in prices. No.1 is up to 52s. 6d., 
No. 4 foundry to 50s. 3d., No. 4 forge to 49s. 9d., mottled to 
49s, 3d., and white to 49s. There is a fear that prices are moving 
up too rapidly, and that a reaction will follow. 


Hematite Pig Iron. 

There has not been the improvement in this branch which 
might have been expected; indeed, prices are rather weaker in 
second hands. The news from America should have had the most 
beneficial influence on the ,hematite trade, because it is mainly 
steel that will be required at San Francisco, and chiefly hematite 
iron will be used in the production of this. Makers of hematite 
are well supplied with orders, and there will not be much available 
for sale over the next three months, but yet second bands, and, in 
odd cases, makers, have this week been selling mixed numbers at 
67s. 6d. per ton, but 68s. per ton is still the regular quotation, with 
No. 4 at 65s. More business has been done during the last few 
days in Rubio ore than for a long time past, but merchants have 
accepted reduced prices ; indeed, the regular figure has become 
19s. 6d. per ton, delivered at Middlesbrough, and one lot of 10,000 
tons has been sold at 19s. 3d. The imports of ore are heavy. 


Cleveland Miners’ Wages. 


The Cleveland ironstone miners have accepted the offer of 
the employers to advance wages for the next three months 3-6 per 
cent. The men, however, considered they were entitled to 5 per 
cent. advance ; but as the advance to the blast furnacemen was 
34 per cent., the owners did not see their way to increase their 
offer, as this was all the improvement in the realised price of pig 
iron last quarter justified. 


Manufactured Iron and Steel. 

Producers generally have not booked many orders during 
the last two months, bui that does not disquiet them, as they have 
contracts booked which will keep their mills going for several 
months, and as they can afford to wait for further orders, they are 
not reducing prices at all. Especially are the producers of 
structural materials firm on the strength of the news from 
America, and evidently investors believe in a better future for those 
who produce angles, joists, &c., for the market values of the shares 
has improved. There is a more active business doing in steel rails, 
and manufacturers are better off for orders than they have been 
for three years past. Fully £6 7s. 6d. net f.o.b. has now to be 
given for heavy steel rails, while for c.i. chairs the figure is £3 15s., 
and for steel railway sleepers £6 17s. 6d., both net. Mr. Robert 
W. Davies, of Sir Theodore Fry and Co., Rise Carr Rolling Mills, 
Darlington, has been elected president of the North of England 
Iron and Steel Manufacturers’ Association for 1906-7, and Mr. 
George Ainsworth, of the Consett Works, will be the vice- 
president. 


North-Eastern Railway Bureau. 

The North-Eastern Railway Company has established an 
oflice for affording to traders information relative to the natural 
resources of the district served by the company, reliable facts as tu 
available sites for works, lecal rates, resources in raw materials 
access to markets, facilities for transport, and other data. The 
office has been placed under the charge of Mr. C. E. Geddes, who 
has had considerable experience of this class of work on the Indian 
and American railways. The office will co-operate with river and 
harbour authorities, chambers of commerce, city and urban 
councils, &c., with a view to assisting the introduction of new 
industries into the district. 


Coal and Coke. 

The market continues very vigorous, and very few of the 
collieries now have anything to sellfor delivery next month. Very 
full order books are the rule, and it is a long time since the coal 
market was so strong and active. Large contracts have been 
secured from the Continent, and especially from France, and 
prices have been again advanced, best steam being now at 12s. per 
ton, seconds at lls. 3d., and smalls at 8s. 6d. f.o.b., while for best 
gas 10s. 6d. has to be paid. Business in coke still lacks improve- 
ment, and the price is rather weak, as there is still too much 
offering. ~ Foundry coke is at 18s. 3d. f.o.b., and medium coke at 








ar, £7 58.5 hoaps, £7 15s.;- boiler plates, official, £8 12s, 6d.; 





inquiries are made confirm the satisfactory accounts already given, 


17s, delivered equal to the Middlesbrough furnaces, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General Conditions of Trade. 

THERE is, on the whole, a steady business doing in most 
industrial departments, while some are very busy, and the state of 
trade, asa whole, is satisfactory. Since the beginning of the year 
there has been a gratifying absence of labour disputes of any 
importance. Conciliation arrangements have been working to the 
advantage of all concerned. One or two questions between 
employers and workmen are awaiting adjustment, but it is hoped 
that they will not occasion any serious trouble. 


Expected Orders from America. + 

Looking somewhat ahead, several authorities have been 
predicting that, in connection with the re-building of San Fran- 
cisco, orders both for raw iron and partially-manufactured steel 
will come to this country. It is argued that, great as is the 
capacity of the American iron and steel works, they will be found 
inadequate to meet the sudden and great demand for structural 
material. The matter is undoubiedly not without its effect on our 
market, and inquiries are being made for steel ona scale that is 
somewhat unusual. Some of these may possibly turn out to be on 
home account ; but there is an impression also that merchants are 
testing the capabilities of makers here with the view of ascertaining 
what could be done in the event of tirm orders coming from the 
United States. 

Pig Iron Warrant Marker. 

A gradual improvement has been taking place in the 
warrant market. Better shipments, together with a reduction of 
stocks at Middlesbrough, have naturally produced a good effect, 
and reports that speculators have begun to lift warrants off 
the market have likewise had some influence on the course of 
business, Cleveland warrants have been done at 49s. 64d. to 
50s. 10d. cash, 50s. to 51s. one month, and 50s. 6d. to 50s. 8d. for 
delivery in three months. There has been rather more doing in 
Cumberland hematite, which has sold at 64s. 6d. cash and 65s. to 
65s. 3d. one month. Standard foundry pig iron has sold at 
50s. 24d. one month, and 50s. 1d. fourteen days, Scotch warrants 
being quoted 55s. to 55s. 6d. cash. 


Prices of Scotch Makers’ Iron. 

There was up till a few days ago a slightly downward ten- 
dency in the values of Scotch makers’ iron, but prices are now 
somewhat firmer, in sympathy with the general feeling in the iro 
market :—G.M.B., No. 1, is quoted at Glasgow 57s.; No. 3, 
55s.; Carnbroe, No.1, 61s.; No. 3, 58s.; Clyde, No.1, 65s. 6d.; 
No. 3, 60s. 6d.; Gartsherrie, No. 1, 66s.; No. 3, 61s.; Calder, 
No. 1, 66s.; No. 3, 61s. 6d.; Summerlee, No. 1, 67s. 6d.; No. 3, 
62s. 6d.; Langloan, No. 1, 67s. 6d.; No. 3, 61s. 6d.; Coltness, 
No. 1, 73s. 6d.; No. 3, 62s.; Glengarnock at Ardrossan, No. 1, 
66s. 6d.; No. 3, 60s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 
60s. 6d.; No. 3, 58s.; Dalmellington at Ayr, No. 1, not quoted ; 
No. 3, 57s.; Shotts at Leith, No. 1, 67s.; No.°3, 61s. 6d.; Carron 
at Grangemouth, No. 1, 67s.; No. 3, 62s. per ton. 


Production and Stocks. 

The output of pig iron in Scotland has been reduced to 
some extent by the damping of three furnaces, one of which was 
making ordinary and two hematite. There are now 43 furnaces 
producing hematite, 37 ordinary, and 6 basic iron, and the total of 
86 now in operation in Scotland compares with the same number at 
this time last’year. The stock of warrant iron in Glasgow stores 
was reduced 200 tons in the past week. 


Scotch Hematite. 

It is impossible to say what is likely to be the immediate 
course of the Scotch hematite market. The price has been down 
to 70s., and is now 70s. 6d., for delivery at the West of Scotland 
steel works, and its value is generally regulated by the cost of 
English iron, plus the freight, so that the local makers may keep 
their market. The pressure for delivery has not of late been so 
strong, but a good deal will depend upon the outcome of the 
current reports that supplies may be wanted for America. 


Arrivals of English Iron. 

The imports of Cleveland pig iron at Grangemouth in the 
past week amounted to 8357 tons, compared with 9044 in the 
corresponding week, showing a decrease of 687 tons. There is, 
however, a total increase in these imports since the beginning of 
the year of 10,555 tons, the aggregate arrivals to date being 
152,511 tons. 


Shipments of Scotch Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 688 tons, compared with 5347 in the corre- 
sponding week of last year. Of the total there was despatched to 
Canada 500 tons, South America 114, India 20, Australia 50, 
Germany 55, Holland 230, Belgium 350, Spain and Portugal 50, 
China and Japan 49, other countries 270, the coastwise shipments 
being 5197 tons, against 3006 in the same week of last year. 


Finished Iron and Steel. 

The market for manufactured iron has been quiet, most of 
the works having fair employment, but there is a lack of fresh 
orders, and competition is keen, while prices of some kinds 
of iron, notably unbranded bars, are unsatisfactory. Most of the 
steel makers are busy, mainly with shipbuilding material, and it 
is reported that inquiries are being made which seem to imply 
that additional work of importance may be eventually obtained. 


The Coal Trade. 

The volume of the coal shipments falls behind the large 
total of the preceding week by about 20,000 tons, but it is still 
almost 40,000 tons larger than in the corresponding week of last 
year. Prices of shipping coal are without material change, but 
the tone is, on the whole, somewhat better than in recent weeks. 
Household coal has been meeting with a brisk and extensive sale 
fer home use, owing to cold weather, and prices of the better 
sorts are fully maintained, while secondary kinds are quoted as 
before. Splint coal, although plentiful, is unchanged in price. 
Values of manufacturing coal for the coming month have been a 
matter of discussion, but there is not likely to be any difficulty in 
obtaining full supplies, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Hoip y influences were not altogether absent last week at 
ports, collieries, and dock offices. Swansea fared better than 
other ports; and it was a subject of comment and surprise on 
’Change that the harbour returns actually showed an increase of 
25,000 tons over the corresponding week last year. Thecoal total was 
50,000, and patent fuel nearly 14,000 tons. Newport only totalled 
44,241 tons, and the coastwise despatch was limited. Port 
Talbot’s gross total was 7559 tons less than in the preceding week. 
These items are not regarded as of any consequence. This week 
there is more buoyancy about the Newport trade. Cardiff com- 
plains of moderate demand, and prices somewhat unsteady, but 
forward business is good. Leading features this week were :— 
Fair demand for large; small steam plentiful, and prices not above 
9s. 9d. for best; dry coal moderately active, price the same ; 
Monmouthshire coals quiet, but prices firm. 





Closing Market Coal Prices at Cardiff. 

The recession from firmness at 15s. large best steam #: 
evident ; owners say only temporary. Best large is quoted et 
14s, 6d. to 15s.; best seconds, 14s, to 14s. 3d.; seconds, 13s, 6d. t, 
13s. 9d.; drys, 13s. 6d. to 14s.; very best smalls, 9s. 9d.; best ord; 
naries, 9s. 3d. to 9s. 6d.; seconds, 8s. 9d. to 9s.; inferiors, 8s. 3¢ 
to 8s. 94. Monmouthshire semi-bituminous: Best large, 14s. 6¢. 
to 14s, 9d.; best ordinaries, 14s, to 14s. 3d.; seconds, 13s. 6d. to 
13s. 9d. House coal: Best, 16s.; best ordinaries, 14s, to 14s. 6d 
seconds and other kinds, 11s. to 18s. No. 3 Rhondda, 15s.; brush, 
13s.; smalls, lls. to 11s. 3d. 
through, 10s. 9d. to 11s.; smalls, 8s. 6d. to 9s. 


Patent Fuel, Coke, and Pitwood. 

The high price of small coal and pitch maintain the price: 
of patent fuel, and demand is tolerably good at all ports. Cardiii 
price is 15s. 6d. to 16s. 6d., Swansea 12s, 6d. to 13s. Coke ia 
Cardiff ranges from 16s. 6d. to 17s. for furnace, 18s, to 24s. 6c. 
foundry. Pitwood is at 20s. at Cardiff and Newport. 


Swansea Coal Trade. 
A better demand is springing up for anthracite. This ha 
not affected prices, though that is likely to follow. This week 


bookings have been made for over 14,000 tons for Canada, and | 


11,600 tons are now loading, with 3800 to follow. Inquiries are 
coming in and trade placed for the French districts affected by thu 
strike. Latest prices are as follows :—Best malting, 17s. 6d. to 
18s.; second, 16s. to 17s.; big vein, lls. to 11s. 6d.; red vein 
10s. 6d.; cobbles, 17s. to 17s. 6d.; nuts, 17s. 9d. to 18s. 6d.; peas, 
lls.; rubbly culm, 5s. 6d. te 6s.; duff, 4s. Steam coal :—Best 
l4s. 6d. to 15s. 6d.; seconds, 12s. 6d. to 13s.; bunkers, lls. tc 
lls. 3d.; small. 8s. to 9d. House coal :—No. 3 Rhondda, 15s. ; 
through, 12s. 6d.; small, 10s. Closing report on Change :—Steam 
coal business steady ; prices for the most part well maintained. 
Bunker coals holding up well, most of the collieries being well! 
stemmed, and for free lots, for spot shipment, top prices are 
obtained. Anthracite steady ; quotations firm, especially duff. 


The Haulier Difficulty. 
Coalowners are fairly entitled to credit for making a very 

earnest effort to settle the haulier difficulty. So far the prospect 
of a peaceful acceptance on the part of the menis a bad one. Here 
and there the objections raised are strong, though only in one or 
two cases is active opposition threatened, such as putting in notices, 
At Porth, Cymmer Colliery, the workmen recommend that mass 
meetings should be held in each district to consider the hauliers’ 
agreement, and afterwards a conference take place in Cardiff. By 
these means it was thought the voice of South Wales workmen 
would be known, and then united action could he taken. 


would endeavour to arrange matters at the collieries. In the 
Aberdare Valley the miners’ agent thought the question of hauliers’ 
overtime would be satisfactorily settled at the next meeting of the 
Conciliation Board. Aberaman men criticise the agreementseverely. 
The Ynysybwl men, at their last meeting, agreed to refuse to work 
overtime until something further had been done in the matter. In 
the East Glamorgan district, at the Caerphilly meeting, the hauliers 
expressed their dissatisfaction at Senghenydd. In the Talywain 
district hauliers have agreed to work. At Tonypandy the agree- 
ment has been accepted favourably. 


Unionism Aggressive. 


1 
| 


No. 2 Rhondda, 12s. 6d. to 12s. 9d.; | 





In the | 
Tredegar Valley the miners’ agent advised the hauliers to go on | sia 
under the new agreement until August, and in the meantime he | ©#pacity is all sold up. The steel car makers have contracted for 


It would appear that a number of colliers in many places | 


are opposed to joining the Federation, and notices have been put 
in as a protest against colliery managers allowing non-unionists to 
work. This week various collieries put in these notices, and among 
them the men at Blaenserchan and Llanerch, who number 1400. 


Importation of Foreign Steel to Wales. 

American advices record a great make of steel, with con- 
siderable home use, but it would appear that there is still a good 
surplus for customers in this country. With regard to Wales, 
supplies are comi 
addition by way of Liverpool. Last week 4561 tons of billets came 
to Newport from New York, and 500 tons bars from Liverpool 
to the same destination. This week 430 tons steel ingots were 
received at Swansea also from Liverpool. 


The Iron and Steel Trade. 

At Change, Swansea, this week there was a good attend- 
ance, and more business being done than of late. One of 
the items of comment was the San Francisco fire, and the 
certainty that, in view of large steel demands for structural 
make, this country will be put on the requisition list. America 
it is certain, with its general large demands, will not be able 
to supply. Altogether the future outlook of iron and _ steel 
is good. This is shown by the condition of things at Dowlais, at 
Ebbw Vale, and Blaenavon. Welsh bars are firm at £6 7s. 6d., 
sheet fron £8 7s. 6d., heavy steel rails at £6 5s, Bessemer bars 
£4 15s., Siemens £4 17s. 6d. Pig iron has been coming in from 
Middlesbrough to Newport, from Ardrossan to same port, from 
Barrow to Llanelly. Two cargoes of pig iron have left Newport 
for Glasgow port, and two cargoes of bars and billets came in from 
Antwerp. Average cargoes of iron, one from Bilbao and one from 
Agua Amayo, have been received, and numerous cargoes of sheet 
iron left Newport for Bristol. Heavy rails and sleepers are on 
make at Dowlais. The despatch to Wales of old rails continues; 
700 tons from Belfast came this week. Iron ore is quoted as 
follows:—Newport and Cardiff Rubio, 18s. 6d. to 19s.; Almeria, 
18s, 6d. to 18s. 9d. on basis of 50 per cent. iron. 


The Tin-plate Trade. 

The quarterly meeting of the South Wales Tin-plate 
Manufacturers’ Association was held in Swansea this week, Mr. 
Trubshaw in the chair. After a full discussion it was decided to 
give plenary power to the executive for the next three months, 
This, it is satisfactory to know, will cover the period for the con- 
sideration of the wages arrangement for the year. It was stated 
this week that the depression in the tin-plate trade was not so 
pronounced in the Swansea district as in other quarters. Last 
week close upon 67,000 boxes came from works, and 56,916 boxes 
were shipped. This leaves stocks at 218,785 boxes, as compared 
with 207,499 in the corresponding week. The price of tin con- 
tinues to advance. It is now £180 cash, and tin-plate quotations 
do not cover cost. At present buyers hold aloof, and business is 
slack. Some makers contend that restriction of make is the only 
remedy ; but against this a manufacturer reiterates the suggestion 
noted in this column, that the natural solution is ‘‘ the survival of 
the strongest.” The weak will have to go— regrettable as it will be. 


Prices of ordinary tin-plate are nominal ; C., 20 by 14, Bessemer, | 


12s. 9d.; C., 20 by 10, Siemens cokes, 18s. 3d.; C., 20 by 14, Siemens 
charcoal, 13s. 3d. to 16s. 9d.; C.A. roofing sheets, £9 5s.; bi 
sheets for galvanising, 6ft. by 3ft. by 30 gauge, £10 ; finish 
black plates, £9 17s. 6d. 


Associated Industries. 

In the Swansea valley the holiday effects are disappear- 
ing. In spelter, regular work is going on, and the copper works 
are busy. -Employment at some of the minor factories is irregular. 
Chief foundries ae very actively employed, Tawe and Lower 
Forest especially, and others. Good steady trade is doing at the 
Mannesmann tube works. Demand for steel bars of home make 
in the district is fairly good. Latest quotations : Copper, £85 ; 
silver, 30}d. peroz.; spelter, £26 10s, 


New Colliery Project. 
In the Maesteg district sinking for the 9ft. has been 


direct from New York, and quantities in | 


; and coke will not be interrupted. 





' steam roads some trouble. 


- a 


reported as successful. At Llanelly the Tandy Coal , i 
Company is going to develop a fine coal area, y Voal and Brick 


The South Wales Institute of Engineers. 
The annual meeting was held this week, whe ‘ 
of office of the President, Mr. Hann, came to an ona. pen 
T. Dean, of the Forest of Dean, was elected and i, 
his address paid a thoroughly well-deserved tribute to the effici an 
services of Mr. Hann, whose great ability, he remarked pi 
placed him at the top of the profession in South Wales whi 
was received with acclamation. The prize of £20 for the ie 
essay, presented by Sir W. T.-Lewis, was awarded to Mr W. 
Washington. Subject, ‘‘Laying out of the Bottom of a Pair f 
Pits.” The next Lewis prize essay is to be on “ Coal Washir o 
The new president's address was eminently practical, tirst dealt, 
with the Forest of Dean coalfields—the first, he stated, to try pe 
cutting machines, and the er in using electricity, [n the 
course of the gathering, the Institute was stated to be in vigorous 
condition, and shown to have rendered admirable service since its 
establishment in the days of Menelaus and Edward Williams, : 


Swansea New Dock. 

An eventful incident in the progress of the New Dock took 
place last week, when the outer embankment was finished and the 
tide shut out preliminary to excavating the dock. The magnitude 
of the undertaking is shown by the fact that three-quarters of a 
million tons of stone have been used in the construction, 


Swansea Pier. 

I referred lately to the application which has been made 
for power to extend the West Pier by the addition of 1400f¢, 
Powers previously obtained only granted 800ft.. It is understood 
that an opportunity will now be sought to insert clauses for alter. 
ing purchase, and mode of election of harbour trustees. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 11th, 1906, 

Ir several rumours that are in circulation in the trade prove to 
be correct, which is at present doubtful, it will prove that we have 
reached the crest of the wave, and that a weakening tendency isin 
sight in crude iron, Crude iron producing capacity has been very 
largely increased, and it is claimed in certain quarters that the 
capacity is now fully up to and probably a little in excess of the 
requirements. This remains to be seen. 

There is great activity in the steel rail market, and all builders 
of railroads are anxious to get their orders in before this year's 


all the material they want. A number of new car building plants 
are projected, but it will be some months before they will be 
built and in shape to make a demand. The demand for cotton 
ties is active; hoops are selling well; bar iron is quoted at 1-60 at 
Pittsburg and steel bars at 1-50. Tube and pipe makers are 
barely able to keep their trade promptly supplied. Reports from 
all sections of the country denote that the activity among the 
smaller buyers is as great as thirty days ago, and that their 
anxiety is to secure supplies to run them up to midsummer. 
Bridge-building orders are also plentiful, and the latest inquiries are 
of anurgent character, but the quantitiescalled foraresmall. There 
is nothing in sight to warrant the opinion that prices will weaken 
in any direction, notwithstanding some intimations occasionally 
thrown out to that effect. The strike situation has veered around 
a little by the granting of miners’ terms through a portion of the 
bituminous coalfields and by a proffer of arbitration in the 
anthracite field. It now seems probable that terms of some 
sort will be arrived at, and that the supply of hard and soft coal 
The construction of trolley lines 
is attracting a great deal of capital, and these lines are giving the 
Most of the trolley schemes are well 
planned, and run through thickly-populated territory, and as the 
roads are well managed they pay attractive dividends, which has 
the effect of stimulating demand for trolley stock. 

The price of tin is now at its highest point, and our tin people 
are watching the contest in progress abroad. The visible supply 
of tin, according to a leading American tin operator, has decreased 
during the past year 3000 tons, and on April Ist stood at 14,592 tons. 
As the usersof tin are multiplying, itis probable that prices will go 
a little higher. The spot supplies of tin on April 1st were 700 tons, 
and estimated arrivals during this month 3' tons. The Amal- 
gamated is selling copper at 184 cents for electrolitic ; European 
customers have taken very little during the week. The exports of 
copper for the past week were moderate. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Davip ALEXANDER, A.M.1.E.E., of 43, Mains-street, Glas- 
gow, has been appointed by the Adams Manufacturing Company, 
of London, its agent for the sale in Scotland of its patent Sturte- 
vant “‘ Igranic” motor starting and controlling appliances. 

Tue Horsfall Destructor Company, Limited, of Leed, is about 
to change its London address, from 19, Old Queen-street, West- 
minster, 8.W., to 110, Cannon-street, E.C. The head office will 
remain as heretofore at Leeds. The new City office will be under 
the supervision of the firm Messrs, Findlay, Durham and Brodie. 
After May Ist all postal communications should be addressed to 
‘‘The Horsfall Destructor Company, Limited, 110, Cannon-street, 
London, E.C.” : 

Messrs. Dicks AND Son, of 144, Claphain-road, ‘London, 8.W., 
inform us that they have entirely re-organised their business, and 
entered into partnership with Mr. Jasper Privett, A.M. Inst. C.E., 
and that it is their intention to introduce and carry on all classes of 


| engineering work, including motor repairs, &c., in addition to their 


present business of coach building and wheelwrighting. Both 
businesses will be carried on at the address given and at 18a, 
Atlantic-road, Brixton, under the name of Privett, Dicks and Son. 








THE INCORPORATED AssociATION OF MUNICIPAL AND COUNTY 
ENGinerrs.—An Kastern district. meeting will be held at New- 
market on Saturday, the 5th of May, 1906. Members will 
assemble at the Town Hall, High-street, at 11 a.m., when after 
some business, a paper on ‘Municipal Work, with particular refer- 


| ence to Sewerage and Sewage Disposal and Refuse Destructor 


Works,” by Mr. J. W. Metcalf, Assoc. M. Inst. C.E., member, 
will be read. In the afternoon visits will be paid to (a) Exning 
sewage outfall works, (b) Newmarket sewage outfall works, (c) New- 
market electricity works generating station. On the return from 
there the paper read in the morning will be discussed. 


Microscopic IRON RESEARCH.—This subject was de: 
before the Staffordshire Iron and Steel Institute this week 
Walter Rosenham. Theimportanceof the microscope inironand ' 
research was that every fresh generalisation in the structure — 
properties of metals was an additional asset to the industry —_ 
could be translated sooner or later into improved practice or impre?¢ 
processes. Much light was still needed upon many of the difficulties 
facing metallurgists, and in this field the microscope would stl 
prove invaluable. An increased command over the material pro- 
duced was offered to the iron and steel trades as a result of micro- 
scopic research. Mr. Rosenham believes that there are Crome | 
possibilities before this type of investigation in the direction 0 
fresh fields of valuable discovery than in almost any other. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


The Rhenish-Westphalian Iron Industry. 
FRESH orders come in pretty freely, and those previously 
secured, which have been, on the whole, heavier than those booked 
quite recently, keep the mills and forges well occupied for the 
Tresent. This week has been a comparatively quiet one, on account 
of the holidays, and there may be a slight abatement in activity 
during the next few weeks in some departments, manufacturers 
as well as consumers awaiting the further development of the 
market. The condition of pricés all round is as firm as ever. 


Iron and Steel in Silesia. 
Not much of interest is to be reported this week concern- 
ing the business in raw and manufactured iron and in steel on the 
gilesian market, the amount of fresh work secured quite recently 
having been rather limited, The majority of the iron and steel 
works are well oceupied on orders of former date, and there is 
sufficient work holding out to prevent any material decrease in 
activity during the next few weeks. Prices remain very stiff. 


German Coal Trade. 
The general condition of the coal industry in Germany con- 
tinues firm and satisfactory. An increasing demand is experienced 
from the strike districts in Saxony, and Silesian coalmasters are 
hardly able to satisfy the requirements of their customers at home 
and abroad. Both dealers and manufacturers pay the raised prices 
now asked without questioning. Coal from the Ruhr district is 
very readily bought by French and Belgian customers at satisfac- 
tory prices ; also to the Berlin district have large lots of coal been 
sold from Rheinland- Westphalia, and the general state of the coal 
and coke trade is very healthy and strong. In house fuel and in 
dry coal a falling off in demand was experienced, while for steam 
coal and for coke an exceedingly animated request is reported. 
Briquettes continue to be briskly called for, both locally and on 
foreign account. 
Employment in Austria-Hungary. 

Good accounts are being received from the iron and steel 
market of Austria-Hungary, where the raw and finished iron 
departments are well occupied. Prices are stiff, and not likely to 
change for the present. For Witkowitz forge pig 101 to 103 
crowns are paid ; grey forge pig, 103 to 106 crowns ; foundry pig, 
111 to 115 crowns; hematite, 125 to 126 crowns ; spiegeleisen, 
10 to 12 ver cent. grade, 140 to 150 crowns—all per ton free 
Vienna. Demand remains brisk for pit coal, as well as for brown 
coal, in Austria-Hungary and in Bohemia ; the tone of the coal 
trade, therefore, is healthy and firm. Deliveries in Bohemian 
brown coal on the Saxon railways during the first week in April 
were 89,806 t., or 25,898 t. more than during the corresponding 
week in the year before. 

Reduced Profit in the French Iron Trade. 

On the French iron and steel market the scarcity in fuel 
is causing a good deal of uneasiness to producers, not merely 
because it prevents in some cases the executing of orders within 
the time stipulated, but also because the want of coal has 
naturally caused a rise in the prices for fuel, and this reduces the 
profit on iron and steel considerably, Orders and inquiries con- 
tinue to come in very freely in. nearly all departments. The 
French coal market is still, to a great extent, influenced by the 
colliers’ strike, which has assumed alarming features in many parts. 
In the Valencienne district the troubles have had quite a revolu- 
tionary character recently, and serious conflicts have taken place 
between the soldiers and the strikers ; abovt fifty men, soldiers and 
officers, are reported to have been wounded in the conflicts that 
took place a few days ago. 

Healthy Condition of the Belgian Iron Trade. 

A further increase in strength, as well as in the general 
activity, can be reported froin the Belgian iron and steel market. 
A steady business is being done in building material, the mills 
securing plenty of fresh work at paying prices. Bars and the 
heavier sorts of sectional iron are particularly stiff, and even 
inclined to rise. On the whole steel is rather less briskly called 
forthaniron, Prices for coal have not altered in Belgium, although 
the demand experienced on foreign, and more especially on 
French, account, has been very strong ; consumption is rather 
heavier than output, inland requirements having likewise con- 
tinued extensive. Until now the wages movement in the Belgian 
coal district has not been of a very serious nature, and will pro- 
bably soon be settled. 





NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the 


Admiralty :— 


Engineer Commander: 
torpedo course. 

Engineer Lieutenants :—Sydney Rider, to Hyacinth, on re-com- 
missioning ; Alexander Hill, to Fisgard, additional, for instruction 
of boy artificers, vice Darley ; Charles T. D. Greetham, to Mercury ; 
William G. Lawrence, to Thames, and for service in submarines, 
vice Greetham ; William S. Torrance, to Victory, additional, to be 
detailed for Warrior ; C. G. Ware, to the Sapphire, for the Garry ; 
J. Hughes, to the Ceesar. ; 

Acting Artificer Engineer ;—Henry C. Darley, to the Encounter, 
vice Feaver, : 


Arthur C. Darley, lent to Vernon, for 








Forcep LuBRICATION.—We are asked to correct a statement 
made on page 408 of our issue of the 20th inst. and to point out 
that although the late Mr. Alfred Morcom had a great deal to do 
with the forced lubrication system, as applied to double-acting 
engines, the credit for originating the idea belongs to Mr. A. C. 
Pain, of Birmingham, whose patent taken out in 1890 fully 
describes the system as applied to the well-known Belliss and 
Morcom engine. 

Contracts.—Monté-Callow and Co., 6, Ludgate-broadway, E.C., 
advise us that they have recently been appointed sole selling 
agents for Great Britain and Colonies for direct-acting electric 
capstans for continuous and polyphase current, manufactured by 
M. Hillairet Huguet, of Paris.—The Brush Electrical Engineer- 
ing Company, Limited, has just received orders for six double- 
eck tramcars, complete with Brush trucks and motor equipments, 
for the Jarrow tramways ; 15 motor omnibus bodies for the London 
and District Motor Omnibus Company ; 20 motor omnibus bodies for 
the Wolseley Motor and Tool Com ny ; and three double-deck 
cars complete with Brush trucks and motor equipments for Great 
Yarmouth Corporation.—C. and A. Musker (1901), Limited, of 
Liverpool, have received the order from the Great Central Railway 
for the supply and erection of two 5-ton electric travelling jib 
cranes at the Union Dock, Grimsby.—Mr. L. G. Mouchel, the 
agent-general in the United Kingdom for the Hennebique system 
of reinforced concrete, has sent us a list of contracts recently 
ceed into for bridges, roads, quays, and jetties, reservoirs, and 
oe to be constructed on this system. In this we notice a 

ft. span bridge at Rochdale, the river quay wall at Cullercoats, 
T10,000-gallon service reservoir at Nuneaton, and buildings in 
wa York, Dublin, Belfast, and Leeds.—Messrs. Joseph 
Pri Pons Co., of Tipton, inform _us that, in addition to several 
th — or various minor water heating and softening installations, 
Lint a's Just received from Messrs. Cammell, Laird and Co., 
heater d Sheffield, an order for one of their patented multiplex 
their Wee arisers, to treat 7000 gallons of water per hour, for 
cane 000, Forge ; and also an order for a similar apparatus to 
lactate of water per hour for their Grimesthorpe steel 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When ani tion is I from abroad the name and address of 
the Communicator is printed in itatics. 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti t of the pt of the let 
specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 











STEAM ENGINES AND BOILERS. 


9830. May 10th, 1905.—IMPROVEMENTS IN AND RELATING TO 
DOUBLE-ACTING STEAM ENGINE AND LIKE AIR PUMPs, 
Andrew W. Johnston, 24, Jackson-street, Abbey Hey, Gorton, 
near Manchester. 

At the present time the minimum work done by air pumps 
which extract and deliver air and water from condensers or other 
exhausted sources is limited by reason of the fact that the 
minimum pressure in the water delivery chamber is that due to 
the pressure of the atmosphere or some ‘higher pressure. It is the 
object of this invention to remove such limitation by the adoption 
of a special type of double-acting twin-centre suction air pump in 
combination with the utilisation of a water leg on the water 
suction chamber or on the water delivery chamber. There are two 
figures. Fig. 1 is a sectional elevation. A is the pump casing, B 
the barrel, C the bucket, P the air inlet which communicates with 
the condenser. F are the air suction ports putting the upper part 
of the pump barrel into communication with the condenser, E is 
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the air delivery valve or valves communicating with the atmo- 
sphere. D are the water suction ports putting the lower part of 
the pump barrel into communication with the water suction pipe 
G, which communicates with the condenser. J are the water 
delivery valves. H is the closed water delivery chamber, to which 
is attached the overflow pipe K. The bucket C, while performing 
the down-stroke, creates a vacuum in the barrel above the bucket, 
into which the air and vapour from the condenser are drawn. On 
the upward stroke the contents of the upper part of the barrel are 
compressed and expelled through the air delivery valve or valves 
E, at the top of the barrel escaping to the atmosphere. The 
bucket C during the upward stroke creates a space in the lower 
part of the pump barrel into which the water of condensation flows 
by gravity, and on the down stroke of the bucket the water is 
expelled through the water delivery valves J into the closed water 
delivery chamber H and then through the discharge pipe K, which 
may act as a partial barometric water leg, or it may be arranged 
to deliver against a head of water where necessary. This pump is 
specially adapted for use with a counter current jet condenser as a 
dry and wet air pump combined, and in such a case it is preferable 
that the water suction ports should be at least 3ft. below the 
bottom of the condenser, and connected thereto by an ordinary 
and suitable pipe G.— March 28th, 1906. 


GAS PRODUCERS. 


10,632. May 22nd, 1905.—IMPROVEMENTS IN THE CONSTRUCTION 
AND METHOD OF OPERATION OF GAS PRODUCERS, Howard 
Lane, 2, Snowdon-villas, Gravelly Hill, near Birmingham. 

This invention relates to a gas producer of the kind in which the 

body of the producer has been built up of three cylindrica: vertical 
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casings of different diameters disposed one within the other to 
provide respectively a fuel cavity, a vaporising space, and a gas 
space, air being supplied to the vaporising space by a fan, and also 


matic arrangement variable in its working according to the 
demand for gas. There are two figures. Fig. 1 is a longitudinal 
section of a gas-producing plant. The gas producer a consists of 
a series of cylindrical vertical metal casings a? a a4, arranged con- 
centrically one within the other. The innermost casing a? is 
provided with a fire-brick lining b and grate J?, the latter being 
constructed with loose fire-bars 44, which may be rotated or with- 
drawn and replaced without interfering with the action of the gas 
producer. A trap feed hopper c is provided for the supply of fuel 
to the brick-lined innermost casing a?. The second casing a* has 
between itself and the innermost casing an annular space d com- 
municating at the top thereof with the fuel cavity by openings o. 
An outlet from this annular space is provided near the oottom at 
d?, which leatis to a two-way cock d? or an equivalent device. 
Having placed the two-way valve d* so that the gas producer is in 
communication with the chimney, a fire is lit in the grate J? 
and supplied with fuel—preferably anthracite coal, coke, or char- 
coal. To aid the burning of the producer fire a small fire is lit 
in the chimney grate g4, which will induce air currents in the 
chimney and through the spaces d and f. Very quickly the gases 
from the producer furnace become themselves combustible and 
ignite when they reach the perforations g°, the draught at once 
becoming further accentuated. By this time the vaporiser or 
casing a® has become well heated. A little water is now admitted 
into the supply pipe ¢, which trickles down the vaporising troughs 
déd5, This water is at once evaporated, mixes with the descend- 
ing air, and immediately enriches the gas passing to and being 
burnt within the chimney so that the draught reaches a maximum 
and the fuel in the gas producer forthwith attains incandescence 
and is ready for work. The two-way cock d? may now be altered 
so that the gas coming from the producer is diverted into the 
cleansing apparatus h.— March 28th, 1906. 


14,498. July 14th, 1905.—IMPROVEMENTS IN GAS PRODUCERS, 
John Fielding, Sherborne House, Gloucester. 

This invention relates to an improved apparatus for automatically 
regulating the supply of water for furnishing the steam introduced 
into suction gas-producers when working in conjunction withinternal 
combustion engines. When the engine is working to its full capacity 
amaximum amountof water may be used in the producer ; but at 
light or no load it is preferable to diminish or cut off the supply of 
water altogether. In order to effect this regulation automatically the 
water is caused to drop froma nozzle into a branch pipe provided 
with three branches, number one being for the admission of air, num- 
ber two for carrying away the surplus water, whilst number three is 
a branch leading to the producer. A dividing fin or ridge is formed 
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or fitted into the branch piece between the branches numbers two 
and three, beneath and slightly to one side of the falling stream 
or jet of water in the direction of branch number three. Under 
the conditions of light or no load, the stream of water will fall 
into the branch number two, and run away to a waste pipe, which 
may conveniently terminate ina waterseal. There are two figures. 
Fig. 2 isa section. A is the air inlet, B the outlet for air and 
water leading to the generator. C is the water jet, in connection 
with which is a regulating valve and a water pipe E. F is the 
surplus water outlet pipe arranged slightly excentric to the water 
jet, so that when the water drops vertically it may just escape 
down the pipe F. When, however, by the action of the current 
of air entering the generator the jet is deflected laterally, the 
water will be carried along with the air into the generatcr, where 
it is converted into steam before entering the fire chamber.— 
March 28th, 1906. 


RAILWAYS. 


8027. April 14th, 1905.—IMPROVEMENTS IN BLOCK SIGNAL SySTEMS 
FoR Rat_ways, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, E.C.—A communication from the 
General Electric Company of Schenectady, Schenectady, State of 
New York, U.S.A. 

This invention relates to block signals for electrically-operated 

railways in which the driving motors are supplied with alternating 

current. When relays of the ordinary type are employed for the 
signal systems of electrically-operated roads, trouble is likely to 
arise from the fact that leakage of power current may operate the 
relays so as to give a clear indication when a train is in a block. 


Sr 
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The invention consists in the combination with an alternating 
current railway system employing the rails as a return conductor 
of a direct-current signal system, comprising a form of relay 
which is responsive to direct current only, and consequently cannot 
be affected by leakage from the alternating power circuit. There 
are two figures. Fig. 1 shows diagrammatically a block signal 
system arranged in accordance with the invention. R is one rail 
of the track shown continuous, so as to serve as a return con- 
ductor for the power current. The other rail is sectionalised, 





in which water has been supplied to a vaporising space by an quto- 





portions of three sections or blocks, R!, R?, and R° being shown in the 
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drawing. T is the third rail or trolley for supplying power current 
to the cars or trains, and this conductor is shown energised from 
an alternating current generator A. The track circuits are supplied 
with current from the usual track batteries, two of these batteries, 
Wp and B*, being shown in the drawing. These batteries are con- 
nected to one end of each block, while to the other end of each 
block is connected one coil of the relay for controlling the signal 
for that block. Two signals, S! and S®, are shown at or near the 
entrance to the blocks R' and R? respectively. These signals are 
provided with any suitable form of operating mechanism. The 
operating mechanism is shown, consisting of a simple solenoid H', 
arranged when energised to draw the signal to clear position, 
and when de-euergised to allow the signal to be drawn to danger 
by its counter-weight. The solenoid H! is supplied from any suit- 
able source of current, either direct or alternating, indicatud by 
the battery 4!. The circuit of the operating mechanism for the 
signal S! comprises two contacts cl, which are adapted to be 
bridged by a contact arm C! of the relay 71. This relay comprises 
two relatively movable coils.. The stationary or field coil /? is 
shown connected across the rails R and R!, and consequently is 
supplied with direct current from the track battery at the other 
end of the block. The movable or armature coil a! is mounted 
rotatably on a magnetic core g!, and is energised from an indepen- 
dent source of direct current, indicated by the battery 41. The 
two coils a! and f! are so connected to their respective batteries 
that the battery current in the coils producesa torque which tends 
to maintain the arms C! in engagement with the contacts c!, and 
consequently to hold the signal 8! at clear position, as shown, as 
long as both coils are traversed by direct current. If a car or 
train enters one of the blocks, as indicated in the block R, the 
coil f? connected to the track circuit of that block is short- 
circuited and the contact arm C2 is drawn away from the contacts 
c? against the stop d? by a spring D? or by gravity. The circuit of 
the operating mechanism of the signal S? is thereby opened, allow- 
ing the signal to go to danger so as to indicate the presence of a 
ear in the block. It will be seen that when the movable coil is in 
the position shown at «?, it is parallel to the flux produced by the 
stationary coil f?, so that an alternating current passing through 
coi! #2 could induce no current in the coil a2. When the movable 
coil is in the position shown at a!, however, an alternating flux 
produced by the coil f! would tend to induce an alternating current 
in the coil a!, but it will be seen that the repulsion motor action 
due to this induced current will produce a torque tending to assist 
the spring D! in moving the contact arm to its danger position.— 
March 28th, 1906. 


ROAD MOTOR VEHICLES. 


10,663. May 22nd, 1905.—IMPROVEMENTS IN AND RELATING TO 
TRACTION ENGINES AND OTHER Motor Roap VEHICLEs, 
George Hoare, Waterloo Ironworks, Anna Valley, Andover, 
Hants. 

This invention relates to the provision of means whereby the 


of the cylinders, the gear case, and the frame supporting them. 
a are the cylinders and / is the casing and frame carrying them. 
The parts 6 and ¢ are rigidly fixed together, the method shown in 
the drawings being by means of side plates or brackets d. The 
bottom of the crank chamber } and the top ¢! of the gear casing ¢ 
are detachably fixed. All the engine bearings are carried by the 


NO,338. 1 
woe cs 


tH 






































7 
Fig.2. e 


parts } and ¢, and therefore by simply removing the covers the 

whole of the engine is opened up without disturbing the bearings. 

i? are arms projecting from the easing , their ends resting upon 

and being secured to the car framing ¢«. f fare stays having one 

end fixed to the framing ¢ and the other to the casing «.—March 

28th, 1906. 

12,602. June 17th, 1905.—IMPROVEMENTS IN OR CONNECTED WITH 
Traction ENGtNnes, Roap LocoMOTIVES, AND THE LIKE, 
Robert Allen, Oakdene, Kidmore-road, Caversham. 

This invention for improvements in or connected with draw-gear 
for traction engines and road locomotives has for its object to 
increase the tractive power of control over heavy loads to facilitate 
hauling, shunting, or backing such engines with or without loads, 
turning corners or turning on soft ground, and also to minimise 
shocks caused when starting loads. There are ten figures. Fig. 2 
isa plan. The draw-gear is mounted ta oscillate about the main 
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gear wheels which transmit the drive from the engine are main- | 


r pitch line. 


tained in the pro 
the compensating action of the springs for the 


fixed bearings, an 


vehicle, whereby the main axle and the road wheels accommodate | 


These gear wheels all run on | 





Fig.2. 


themselves to the inequalities of the road, is retained. The | 


invention comprises essentially the combination of an Oldham | 


coupling in connection with the main axle or main road wheel 
and the driving gear, so that while the spur wheel mounted on a 


fixed bearing independent of this axle retmains in gear with its | 
driving pinion the road wheels and the main axle are free to rise | 
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and fall independently of the spur wheel, and the drive is continu- 
ously transmitted to the road wheels through the gear wheels. 
There are five figures. Fig. lisa sectional elevation of part 1 of an 
axle. The motor or tractor is driven by means of the counter- 
shaft B, which is geared with and operated from a crank shaft in 
the ordinary way. The shaft Bruns in bearings C, and carries 
the spur pinion D, which drives into the main spur wheel E revolv- 
ing on the fixed bearing F. The main road wheels are driven in 
any ordinary way through compensating or differential gear 
carried on a compensating plate G, between which plate and the 
spur wheel E is a coupling ring H. These three parts GH E, by 
means of keys and keyways, form a compensating coupling usually 
known as the ‘‘ Oldham ” coupling, giving thereby perfect freedom 
of motion—to the limit of the springs—in a vertical direction to 
the main axle J in correspondence with the action of the springs 
K, whilst the whole of the gearing runs on fixed centres. With 
the keyways in the plate G gear the keys g! g! of the ring H, and 
the keys ¢! ¢l of the latter enter the keyways of the wheel E. 
ends of the springs K are attached to the two brackets for the 
main axle L and L!, and the adjustment of the springs K is 
provided for by a central bolt M pivoted to the main axle sleeve 
N. To maintain the axle J and the shaft B carrying the gear in 
parallel position, and to prevent the motor from rolling or rocking 
sideways, the balancing levers OO! are pivoted on the pivots P P! 
to the sleeve N, the one end of each lever working in a recess in 
the main axle brackets LL!, while the other end of the lever O is 
provided with a jaw, in which works the other end of the lever 01. 
March 28th, 1906. 


11,538. May 30th, 1905.—ImMpROVEMENTS IN Motor Cars, Sir 
W. G. Armstrong, Whitworth and Co, Limited, and Walter 
G. Wilson, both of Elswick Works, Newcastle-on-Tyne. 

It has before been proposed to carry the vertical cylinders of 
the engine and the bearings of the crank shaft and of the change- 
speed gear all upon a continuous frame independent of the fram- 
ing of the car, the lower part of the casing beneath the engine 
being bolted to the underside of this frame. In this invention the 
upper part of the casing enclosing the change-speed gear is also 
detachable, being bolted or otherwise fastened to the upper side 
of this frame. The rear end of the frame carrying the bearings 
is supported by a trough-shaped cross stay, having its ends fixed 
to the frame of the car. There are four figures, Fig. 2is a plan 


The | 


| axle-bearing hubs, and is composed of two side bars or plates 
pivotally mounted at their inner ends on the bearing hubs and 
having side flanges ) at their bent outer ends a'. The ends a! are 
| bent outward at right angles and welded to the side flanges / to 
form housings for springs ¢ and guides for the cross or coupling 
| bard. The bar dis formed of channel iron, its ends being bent 
| twice at right angles as shown to embrace the tender and side bars. 
| also to enclose and receive the thrust of the springs¢. A weaker 
| spring may be enclosed within each spring ¢ to act for light loads 

and to hold the cross bar in its normal position. Stops or brackets 

are fixed to the tender for limiting the vertical movement of the 
| draw-gear, and may also be utilised to carry the fittings, which are 
| removed to make room for the draw-gear.— March 28th, 1906. 


| TORPEDOES. 
| 


| 19,740. September 29th, 1905.—APPARATUS FOR SUPPLYING CoM- 

| PRESSED AIR AND OTHER NON-COMBUSTIBLE GASES HEATED 
BY MEANS OF THERMITE FOR WORKING AUTOMOBILE Tor- 
PEDOES.—Vincenz BE. von Pebal and Felix Fucha, both of Pola, 
Austria. 

| This invention relates to automobile torpedoes worked by com- 

| pressed air or other non-combustible gases, and consists in the 

| employment of apparatus whereby such air is heated by means of 

thermite on its way to the motor engine, so as to increase the 














power thereof, the arrangement being such that the heating 
apparatus is put in action on launching the torpedo, while; by an 
automatic valve arrangement the compressed air is, in the first 
instance, supplied cold to the motor until the combustion of the 
thermite has been completed, which, according to experience, 
lasts about ten seconds. Thereare five figures. Fig. 2 is a sectional 
elevation of the heating vessel and the parts connected therewith. 
In the cylindrical vessel 1, the sides and bottom of which are of 
one piece, is screwed and soldered a cylinder2. ‘lhe upper edge 
of the vessel has a flange with an annular grcove containing 
vulcanised fibre, by means of which the cover 3 closes hermetically. 
This has two projecting lugs for enabling it to be readily mani- 
pulated by means of a suitable key. The vessel 1 is lined up toa 
certain height with a bad conductor of heat, and is provided with 
two openirgs, in which are screwed two branch pipes, which are 








made to fit tight against the casing by copper king ri 

which serve for the supply and pe She bo the fluid £ 5 storey 
In the vessel 1 is an iron crucible 6, lined with magnesite. = 
flange of which is secured by a screw ring 7 to a part 13’ the 
upper edge of which is screwed to the epider 2. Within the 
magnesite lining of the crucible 6 is a crucible of white metal ry 
in which is contained the thermite 9, which is enclosed at top jy, 
a thin copper plate 11, soldered (!) to theerucible 8. ‘The fo 
combined with the vessel 1 in the before-described manner. ;. 
formed with a perforated bottom and numerous fine horizontal 
slits in the side walls, Into the top is screwed a part 14 hewn 
numerous vertical slits, and formed with an lowered curvature - 
that between 13 and 14 there is formed an annular space 15 filled 
with fine steel wire gauze, The part 13 also carries the peripher 
of a funnel-shaped piece 16, to the lower screw-threaded end \ 
which is attached a nozzle piece 19, the upper end of which rw 
against an impact plate 18, To the funnel piece 16 is also attached 
at top a bell or cone 17, which prevents the compressed air, intro. 
duced through a pipe and the funnel 16, and which drives the 
melted thermite upwards, from carrying portions thereof along 
with it, and which causes any such particles that may pass up and 
heyond the impact plate 18 and the openings in the bottom of 13 
to be retained so as not to pass with the air into the central Space 
of the part 14 and the annular space 15, so that only pure hot air 
can pass from the cylinder 2 through the exit pipe. The funnel. 
shaped pipe 16 is secured upon the part 13 by means of a pin 20 
and is provided with threaded lugs for fitting on a suitable key, 
The ignition of the thermite is effected by means of the igniting 
fuse 10, from which project fuse threads which pass through the 
copper cover 11,—March 28th, 1906. 





SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


815,942. METHOD OF ABSORBING GASES OR VAPOURS AND THE 
PRODUCTION OF HIGH Vacuums, J. Dewar, Cambridge, England, 
-—Filed April 25th, 1905. 7 

This invention consists in providing charcoal at the end of the 
glass tube containing the gas, which charcoal is cooled to a tem- 


perature comparable with that at which the gas to be absorbed 

boils. There are two claims. 

815,973. STEAM TURBINE PackINs, R. A. McKee, Miliraukee, 
Wis., assignor to Allis-Chalmers Company, Milirauker, Wis., a 
Corporation of New Jersey. Filed November 21st, 1904. 

A species of thrust bearing is provided with hard metal stationary 


rings, while the revolving shaft is fitted with softer rings rubbing 
on the hard rings, and so making a steam-tight bearing. There are 
eight claims. 
816,020. Gurpinc MEANS FOR TURBINES, 
Germany.—Filed October lj th, 1905. 
There are three claims to this invention. 
follows and sufficiently describes it:-In a turbine engine, a 
turbine running wheel provided with paddles and a guide canal 
for receiving pressure medium after it has left said whee! and again 


H. Lentz, Berlin, 


The third runs as 


directing it against the paddles of the wheel, said guice canal con- 
taining a plurality of catching blades and a plurality of inclined 
blades, the two sets of blades being separated by a space constitut- 
ing a pressure-accumulating chamber and the inclined blades being 
gradually thickened from their receiving ends to their discharge 
ends, 


816,043. CONDENSER, 
January 2nd, 1903. 
We have here a condenser, the construction of which is clearly 
shown by the engraving. The special feature is a throat at the 
delivery end of the condenser, in which the velocity of the jet of 


L. ‘Schutte, Philadelphia, Pa,—Filed 
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water and condensed steam attains a maximum, and improves > 
vacuum by extracting steam and air through the by-pass tule 
shown. A cup-shaped vessel surrounds the lower part of the in- 
duction pipe, to collect water, 
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THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. IV.*—THE STORE-ROOM (continued ). 

The regulating of stocks.—In order to keep the stock 
of respective parts at a desirable level, so as to prevent 
either surplus buying or unexpected depletion, it is very 
essary to establish, and insist on conformity with, a 
pre-determined rule by which the requisition and pur- 
chase of stores is to be governed. This rule may best be 
established by a joint consultation between the works 
manager and the heads of the contract and stores depart- 
ments respectively, having regard to the state of the 
market and the requirements of the factory, and the 
quantity to be carried in stock at any period may be fixed 
between maximum and minimum limits. The two spaces 
at the top right-hand side of the “ Stores Ledger” are 
intended to exhibit this information, and serve as a guide 
to the storekeeper who compares the state of the 
“ Received” and * Issued” columns with the authorised 
quantity, on the result of which he makes his periodical 
* Requisitions ’* on the contract department in the book 
already referred to. A very desirable aid in this con- 
nection as a guard against an untimely impoverishment of 
stock is obtained by the use of a coloured metallic disc, 
which is suspended from any bin the contents of which 
will shortly have to be replenished, so as to bring them 
up to the authorised maximum quantity: and by a 


nec 


differently coloured dise to indicate that the stock has | 


fallen below the desired minimum. Confirmation of 
these warnings or ‘“remembrancers”’ is obtained by 
reference to the “ Balance” column in the “Stores 
Ledger,’ and simultaneously it will be seen whether a 
further supply has been ordered, as at the time of the 
despatch of such an order, the purchasing order number 
and date of same are written in the column provided for 
the purpose, the information being obtained by reference 
to the “Stores Requisition Book,” Fig. 15. Provision 
has been made for the avoidance of undue delay in the 
execution of an order, the responsibility for which rests 
upon the contract department, but should the stock of 
any parts fall below the prescribed minimum limit, it is 
the duty of the storekeeper to advise the purchasing 
agent without delay. 

Stock audits.—One other point in favour of this form 
of “Stores Ledger” yet remaining for consideration is 
its availability for a periodical stock valuation for the 
accountant’s quarterly balance and trading account, by 
means of which the accounts are brought under review 
and the position of the company ascertained. By this 
arrangement any excessive fluctuations of stocks may be 
effectively checked or controlled, departmental expenses 
reviewed and maintained within reasonable bounds, and 
the output of the factory compared with corresponding 
periods in previous aecounts, an effectual means of doing 
which is obtained by the use of diagrammatic curves which 
show upward and downward fluctuations at a glance. 

For this perpetual system of stores audit the use of 
prepared stock sheets is usual, these being printed and 
ruled in copyable ink for permanen:t record in a press- 
copy book, under the custody of the stock audit clerk. 
The sheets are ruled off into four columns, as seen in 
Fig. 25, with the date of audit at the head of the sheet, 
and bin numbers printed in. The work is performed by 
two persons, who fill in the quantities, sign as 
checked, and pass the sheets forward each day to the 
audit clerk in the accountant’s department for comparison 
with the “Stores Ledger,” in which the balance is 
recorded, any differences being adjusted therein, and an 
account kept of such adjustments, which are charged 
against the store-room as an establishment expense. 


Fic. 25,—Stock Sheet. 


STOCK AUDIT............ ME OI ccntysss ronvacdesdecdansacs 1906. 


Checked by. 





Bin No, Quantity on hand. Audited by. 


Such a systein of stock audit supersedes the old time 
annual stocktaking, with its prolonged stagnation of 
routine and all attendant evils, and prepares the way for 
a more prompt declaration of the value of stock on hand, 
rendered possible by the distribution of the “loose leaf 
ledger ” among a number of clerks, as referred to in an 
earlier paragraph, whose duties are to prepare the official 
“stock record” on foolscap sheets, ruled and lithographed 
With the bin numbers and description of contents, so that 
all that is required to complete the sheets is a statement 
of quantities in stock and their value, the sheets then 
being attached together, numbered, and the aggregate 
value ascertained. 5 

Stores rejected.—The necessity for an early examination 
of all stores received into the factory, in order that their 
Suitability may be established and delivery formally 
accepted, is a question that only calls for a reference in 
passing. Similarly, it may be said that the rejection of 


* No. III. appeared April orth, 


unsuitable, faulty, or damaged parts should be reported to 
the contract department with as little delay as possible, 
in order that the question may be promptly taken up with 
the consignors. Delays in this connection may not how- 
ever, be always avoided. For example, a consignment of 
steel castings may include a number of faulty parts, that 
have either become warped and twisted in the process of 
annealing, or contain objectionable blow-holes at some 
very important point, which lie just underneath the out- 
side surface, and cannot be detected by a superficial 
examination. Indeed, detection may not take place until 
such parts have been set up for machining, a considerable 
period from the date of delivery. Such a circumstance 
cannot, unfortunately, be always foreseen, and any con- 
sequent complaint should not occasion any serious diffi- 
culty of adjustment. Should rejection be followed by a 
decision to return the faulty parts to senders, a “stores 
returns’ note should be prepared on a similar form to 
that shown by Fig. 26, and be passed on to the corre- 
spondence department, for posting simultaneously with 
the packing and forwarding of the goods. 
“returns note” is intended to be used for packing cases 
and all classes of returns, and the space for “ Remarks ” 





have arisen in connection with such rejections, and, for 
the guidance of book-keeping department, the date of 
supplier’s invoice for the packing cases or other goods 
| returned. 


the other an advice of despatch for goods sold, condition- 
ally or otherwise. 
Fic, 26.—Stores Returns Note. 
RETURNS NOTE, 
Co., Ltd. 


Size, Octaco. 


London. 





We have returned to you this 


eecceccsgecsecceccosese Carriage 


PRM Ries ahs 3 Sco eS oe ae ee eee 


Kindly hand us your Credit Note for the above forthwith, 
Yours faithfully, 
For... Oe. Bad. 





(Signed) 


The “stores return’ note, Fig. 26, is an octavo carbon 
copying duplicate book, preferably printed in red ink 
for the purpose of distinction from the delivery note, 
and the pages are numbered in duplicate at the top right- 
hand corner. The question of accountancy, which arises 
out of the return of goods, is referred to fully in a 
subsequent article which has<special reference to the 
accounts department. 

Stores issued.—All withdrawals of material from the 
stores room must be effected by a written order from 
the departmental foremen, as in this way alone can 
the bond fides of requisitions be relied upon and their 
identity guaranteed. This rule is one that may not be 
over-ridden with impunity, and the storekeeper should 
have instructions to exercise a discretionary supervision 
over such withdrawals, and refer any apparent irregulari- 
ties to the foreman from whom the requisition emanates. 
Various forms of requisition are described later in con- 
nection with the costs department, and the utility and 
purpose of each is fully considered. 

Stores returned by departments.—Arising out of the 
withdrawal and issue of material from the stores room to 
the factory there is the question of surplus material, 


obtained either inadvertently or intentionally, remaining | 


over after the required quantity has been used. As an 
instance of this, may be mentioned the issue of sheet 
metal or bar steel, obtained in stock sizes from the 
outside source of supply, and withdrawn, on the authority 


This form of | 


will permit reference to any correspondence that may | 


Needless to say, this note should not be con- | 
fused with the delivery note referred to subsequently, the | 
one being a request for a credit note from supplier, and | 


possible frustrated. How far success is attainable in this 
direction will be seen by reference to the use of the 
“waster slip,” the record of issues to the factory as 
appear both on the “schedule of parts” for the fitting 
department, and on the “ cost card,” together with the 
particulars of “finished stores received”’ which appear 
at the foot of the cost card, the respective functions of 
which are all described in the subsequent remarks on 
“costing.” The “waster slip” accompanies the parts 
referred to in their passage from the foreman to the 
storekeeper, and it is the duty of the latter to record the 
same in the “ wasters’ register,” hereinafter to be 
described, for the information of the works manager. In 
this way, by recording the parts issued from the stores 
room, and comparing therewith the subsequent deliveries 
of finished goods on completion, an effective method of 
detecting leakages is obtained, and the prominence that 
is given to spoiled work from whatever cause arising, 
ensures the interest of the works manager, and an inquiry 
into the circumstances. 

The tool store-—Tool-room supplies are perhaps less 
exempt from a reasonable suspicion as to their ultimate 
| destiny than any other class of stores required for pur- 
poses of manufacture, particularly as regards such details 
as files and file handles, hammer-heads and shafts, and 
such tools as are likely to be a source of temptation to 
the home mechanician, whose demand for tools is met, 
unquestioned and unsupervised, in a badly controlled 
tool store. Many of the supplies from the tool-room are, 
moreover, of an important and costly nature, and the 
| liability of abusive use, at the hands of the careless and 
| incompetent, of drills, taps, gauges, chasers, &c., is of such 

moment as to necessitate a careful administration for 
the detection of wanton misuse, breakage, and loss. 

It frequently happens that a workman will attempt to 
shield himself from the responsibility of such offences by 
pilfering the tools of his fellow, and it is necessary for 

| discovery to have a proper record of tools issued from 
the tool store, which should be of such a nature as to 
render such acts easy of detection. As a means to this 
end, each man should be provided with a locker for the 
preservation of such tools as he is held responsible for, 
such locker having his shop number painted on it. Many 
engineering firms supply a set of numbered metallic 
checks to each workman, one of which is to be given up 
to the tool storekeeper for each tool obtained, to be re- 
exchanged when the tool is subsequently returned, and 
the system is one that works out successfully. But 
apart from the cost of the provision of such checks, and 
of a numbered board upon which they are hung in the 
tool store, there is the ever-present trouble arising from 
loss of the checks by the workman, which is an objection- 
able feature. Perhaps the system of written records 
without the use of such checks, described below, has 
preferential features, and certainly meets all the needs of 

| the case. 

In passing, it is worth while urging the great import- 
ance of stamping each tool, as far as possible, with the 
|name of the firm and an identification number before 
issuing to the factory.. A book is kept with the identifica- 
tion numbers of the. several tools arranged down one 
column, other columns being given up to the date when 
issued new, description of the tool, and remarks, such as 
date of ultimate loss, breakage, &. Such a record 
enables the storekeeper to settle any dispute that may 
arise in consequence of one workman substituting his 
tools for those of another workman, as each man’s tool 
card refers to the number of each tool in his possession. 

Workman's tool card.—This is a folding card of stout 
texture, lithographed and ruled as Fig. 27, containing 
data as to the several tools issued to the workman whose 
name appears on the face of the card, and who is required 
to initial each entry made therein by the storekeeper, the 
card being kept in the man’s locker. An official record is 
kept in the storekeeper’s office, as shown in Fig. 28, 
and each workman will be required to produce such tools 
from time to time so as to satisfy the storekeeper that they 
are intact and complete, taking care that such tools as are 
issued only for temporary use are returned to the store 

{ without undue delay. At the termination of a workman's 
employ, all tools must be given up, and the “pay up” 
form—see wages department—duly initialled by the tool 


| storekeeper, as an assurance that the tool card is clear. 





of the foreman, in convenient quantities, for the purpose , 


of cutting off the required amount in the shearing 
machine, lathe, or sawing machine. 
entire quantity would be charged against the job in the 
stores room record of material issued, and unless the 
unrequired surplus material be returned from the factory 
to be credited to the job the overcharge would pass into 
the cost accounts uncorrected, resulting in the appearance 
of fictitious figures in both stock and cost accounts. Such 
an occurrence might be multiplied by frequent repetition 
into an irregularity of serious magnitude which would 
not be mitigated by any plea of oversight. Provision 
should therefore be made to ensure the early return to the 
stores room of all overdrawn material, and a form of 
written advice from departinental foreman to storekeeper 
is described in the article devoted to the work of 
costing. 

Wasters and spoiled work.—Notwithstanding the most 
careful supervision and close inspection that may be 
extended to the receipt of supplies and subsequent work 
of manvfacture, there is an ever-present liability of 
imperfect material and careless workmanship resulting in 
irretrievable loss through the compulsory “ scrapping ” of 
parts at various stages of completion. Whether the 
fault be in design, supervision or artisanship, or, as 
occasionally happens, due to some temporary defect in 
the plant, the loss to the factory of more or less valuable 
material and labour, and what is perhaps still more 
important, the inconvenience and expense caused in the 
necessary replacement of such rejected parts, often at an 
increased cost, are such as to demand the utmost atten- 
tion. Efforts may be made to hide the defects of 
carelessness in this connection, and in the organisation of | 
a system this must be taken into account, and as far as | 








Needless to say, the | 


Fic. 27.—Tool Card (Ope n). Size, 10¢n. by Sin. 

Tools r teed Tools r Recd. 
Yate. - No. * |[Date.} . No. 
Date. issued. 5 by. ate. | issued. , by. 








folded along 
this line. 


Fic. 27.—Tcol Card (Face). 


Co., Ltd. London. 


NOTICE. 


Any unreasonable damage 
to, or. loss of, any tool will 
have to be made good. 
No damaged tools will be 





Name... pee accepted by Storekeeper 
unless accompanied by a 
No. note from the Foreman. 





Workman's tool register—The storekeeper’s copy of 
the tool card is shown in Fig. 28, a foolscap ledger 
with the usual A-Z index to workman's names and tool 
account folio. From this record, a list of all the tools 
held by the workman whose name appears at the head of 
the page is seen at a glance, and should any man’s tool 
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card be reported as lost, it is possible to supply a copy 
without any laborious references to the “Tools Store 
Book.” 
28.—Workman’s Tool Register. 
Mun's Name Shop No. 
Date returned and 
remarks, 


Tools book 
folio. 


Tools issued and 


NOs, 


Date. 








Tools store book.—Fig. 29 is a foolscap day book, 
which is employed for the purpose of making a daily 
record of tools issued in their order of withdrawal, the 
requisition for them being given in written form in a pre 
cisely similar manner to the requisition for general stores, 





and it is the storekeeper’s duty to summarise such issues 
at the end of each month. for the purpose of charging up. | 
in the Costs Department, to their respective accounts. | 
' 

Fic. 29.—Tools Stove Book. 

Tools 
rez. 

folio. 


Man’s name 
and shop No. 


Tools issued 
Date. “ Remarks. 
and Nos. 





The timber store—The arrangements for the storage 
of timber for the purpose of drying, and the periodical 
withdrawals from the timber stores of the various classes 
of timber as are required from time to time, present 
special and complex considerations which place the con- 
trol of the same outside the scopé of the general store- 
keeper, and consequently the matter is advisably directed 
and controlled by the foreman of the woodworking 
department, whose duty it is to notify the storekeeper 
as to all timber used, for the purpose of charging the 
same to each particular job in the ordinary way. An 
accurate record of timber in stock should, of course, be 
kept by the foreman, in the work of which he will have 
any necessary assistance from the storekeeper, and the 
written record of such stock should be carefully checked 
at intervals, in order that the quarterly balance and 
computation of stock values may be accurately carried 
out. The “Stores Ledger” record of timber received and 
withdrawn is of the special form illustrated by Fig. 30, 
a separate page being reserved for each distinctive class 
of tlitches or boards of varying sizes, and marks of 
identification are placed upon the same at the time of 
storage. The quantity of stock will, of course, be con- 
trolled by the state of the markets. 


Fic. 30.—** Stores 
D scription of Timber 


Ledger” Timber Record. 


No. 

) 
boards; 
| 


Price 
bought | Remarks. 
at. 


Contents 
or 
quantity. 


| 
| Date | 


Pile 
‘ | reed. 


No. 


Bought from. 








THE ELECTRIFICATION OF THE NEW YORK 
CENTRAL TERMINUS. 
No. II.* 


WE continue in the following our description of the 
electrification of the New York Central Railway. 

In Fig. 9 the electric locomotive is illustrated. It is 
the product of the American Locomotive Company and 
the General Electric Company, both of Schenectady. It 
is anticipated that about 50 of these locomotives will be 
required to haul the main line trains, which vary in 
weight from 250 to 900 tons and are timed to travel at | 
over 60 miles per hour. When trains exceed a certain 
weight—about 450 tens—twoor more of these locomotives 
will be attached, which can all be driven from the cab of 
the leading one as a single unit, as they are equipped with 
t1e Sprague multiple control. 

The locomotive is of 2-8-2 type and weighs 95 tons 
in working order. It carries four motors of novel con- 
struction, one on each driving axle, giving a total rated 
power of 2200 horse-power, or about 3000 horse-power 
maximum. The armatures are mounted immediately on 
the axles, and the field magnets are integral with the 
locomotive frame. Each motor has two field poles in the | 
horizontal plane; the pole faces are vertical planes 
instead of being concave, as is usual. This permits con- 
siderable play of the magnets with respect to the | 
armature, which fact is taken advantage of to decrease | 
the weight carried directly on the axles—without springs— | 
by mounting the magnet frame on springs. The motors | 
have ordinary series winding, and are arranged to be | 
connected all four in series or two in parallel, and the | 
two sets in series or all four motors in parallel. The | 
motor circuits are handled by an individual switch | 
system with master controller—the regular Sprague- 
General Electric multiple unit system. 

Current is collected by four third-rail shoes on either side, | 
or by the two overhead contacts fitted on to a linked dia- | 
mond frame, which can be raised or lowered by air, this being 





* No, I. appeared April 27th. 


done automatically at those places on the line where the | 
third rail cannot be used, such as at level crossings. The | 
locomotive is fitted with automatic air brakes, pneumatic | 
sander, whistle and bell-ringer. Air is furnished by a | 
twin compressor driven by two motors, the capacity | 
being 75 cubic feet of air per minute at a reservoir | 
pressure of 130 lb. per square inch. The two-wheel | 
truck at either end is connected to the main frame by a 


——. 


20,400 Ib, 
32,000 Ib, 
60 miles per hour 


Normal drawbar pull... ... 0... 

Maximum starting draw pull gear 

Speed with 500-ton train, on level. of 

Control: Sprague General Electric mul- 
tiple unit, with automatic current- 
limiting lock in the master controller. 

parallel, from four motors in 

series to four in parallel. 


Series - 


The locomotive was designed to obtain an acceleration 














t 


radius arm, and as the driving wheel base is only 13ft., 
the locomotive is very flexible laterally. The principal 
dimensions and statistics of the design of the locomotive 
are given in the following table :— 
General 
Class of trattic... 
Gauge standard ... ... 2... 
Total length over buffer platforms 
Extreme width ; mee sees 
Height of top of cab 


Fast cepa aca 
4ft. Shin. 


TUUUUTOUL 


, 


OOO 00 


4 


(00 


Fig. 9—-MAIN LINE ELECTRIC LOCOMOTIVE 


of 0°5 to 1:0 mile per hour per second with trains up to 
800 tons, and to give a maximum speed of 60 miles per 
hour with a 500-ton train. 

The type of car developed for the suburban service is 
seen in Fig. 10. The car is of all-steel construction, and 
will seat sixty-four people. It is equipped with two 
motors, is lighted and heated electrically, and in summer 
is ventilated and cooled by electric fans. These cars are 
being built by the American Car and Foundry Company 
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Fig. 10-CAR FOR SUBURBAN SERVICE 


Running gear— 
Driving wheels (8), diameter i 
Bogie wheels (two front, two rear), diameter 
Bogie trucks Se. eer ose 
Diameter of driving axles 

Wheel base-— 
Driving 
Total ... 

Weight 
On driving wheels ... 
On truck wheels 
Total in working order 


44in. 

36in. 

Swing centre 
Shin. 

13ft. 

27ft. 

138.000 Ih, 


52.000 Ib. 
190,000 Ib. 


at Berwick, Pa. They will be operated in trains made 
up of motor and trailer cars, equipped throughout with 
the Sprague-General Electric multiple unit control. The 
motor cars and trailers are alike, except for the motors, 
motor trucks, control apparatus, and air compressors. 
The frames and bodies of these cars are made of strue- 
tural steel and pressed steel shapes, the window and door 
casings and frames and the mouldings are of pressed 
steel, and the‘fittings are of metal and fireproof inaterial, 
The principal dimensions are as’follows :— 











Fig. 11—NEW TERMINUS BUILDING, 


Power ; | 
Supply, direct current ... tds) ae OOO +x 
. Overhead and third rail | 


ee oper oF 

Motors, four G.E.—-84—A, each 550 horse- 
MONEE SU oF. aos aes ani 

Maximum power on locomotive ... 

Normal! full load current 

Maximum current ... 


| 
2200 horse-power 
3000 horse-power 
3050 amperes 
4300 amperes 





NEW YCRK CENTRAL RAILROAD 


60ft. 

HOft. 

10ft. 22in. 
Oft. gin. 
13ft. 94in. 
15ft. 

7ft. 

6ft. 


Length over all 
Length of car body 
Wi Fo 2 a mee arr 
Width over sheathing and platform floor ... 
Height from top of rail to top of roof... 
Total wheel base ae” any” sae) Fede 
Whee! base of motor trucks... 
Wheel base of trailer trucks 


between vestibules 
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— 
Diameter of motor truck wheels... 
Diameter of trailer truck wheels 
Seating CRPBOIY ce ois ces cae see eee 

The weight of the car bodies in both motor cars and 
trailers is 53,000 lb. without electrical equipment. The 
light weight of the motor car is 102,600 lb., and of the trailers 

78,600 lb., equal to a weight per passenger of 1603 |b. 

and 1228lb. respectively. The weight of the usual 

wooden coach used by the New York Central is about 

61,800 lb., or 965 lb. per passenger. On account of elimi- 

nating the weight of the steam locomotive, however, the 

total weight of train for a given number of passengers is 
less for the electric train than for the steam train ; the com- 
parison for a six-car train shows a total weight of 310°6 
tons electric, against 850 tons steam, or, respectively, 
1618lb. and 1823 1b. per passenger seated. Lach motor 
car has one truck equipped with motors, and one idle 
truck. The weight per axle, loaded, on the motor truck 
is 32,390 1b.; on the trailing truck of the motor cars, 

3,300 lb.; on the trailing cars the weight per axle, loaded, 

21,890lb. There are two 200 horse-power General 

Electric No. 69-c motors on the motor truck of each car. 


36in. 
33in. 
64 passengers 


» 
1s 


They will give an acceleration of 1} miles per hour per | 


second, and a speed of 52 miles per hour. 

The general interior arrangements are similar to those 
to be found in the ordinary wooden cars used in steam 
service. The seats are set transversely, and there are no 
side doors in the body of the car. Both men’s and 
women’s lavatories are in one end, whilst at the opposite 
end are two seats set longitudinally, one in each corner. 
The vestibule platforms are 5ft. long, and the full width 
of the car body. They are fitted with steps for use in 
stations with low platforms, but the steps are covered 
with automatic lifting trap doors for use at those stations 


with high platforms, and it is intended that all stations | 


in what is known as the electric zone shall be equipped 
with high platforms. These trap doors for covering the 
steps are so arranged that they can be worked by a train- 
man standing on the station platforms. The steps are 
of metal, protected with metallic safety treads. The 
vestibuled side doors slide into pockets in the side of the 


Details of Old a 


| covered with heavy cotton duck. The furring is all fire- 
proofash. The interior finish consists of composite board 
and plate steel relieved at joints and connections by rolled 
steel mculdings. The seats are upholstered in fireproof 
rattan. 

The cars are fitted with both Pintsch gas and electric 
light, the former being necessary on account of the cars 
being used in combined and electric service before the 
completion of the entire electric work. There are five 
Pintsch gas lamps with four jets each, and forty-two 
16 candle-power electric lamps, of which thirty are hung 
as pendants from the clerestory sills and twelve are hung 
in pairs over the aisle. Each vestibule has a Pintsch 
deck light and two deck lights. Each end of the motor 
cars is equipped with an incandescent head-light placed 
on the roof of the vestibule. Systems for heating by 
either steam heat or electricity are also provided. The 
electric heaters are placed under, and attached to, the 
seats. An electric fan is fixed at each end of the car for 
cooling and ventilating. The cars are equipped with high- 
| speed Westinghouse air brakes, each motor car being a 
unit in itself. It has its own compressor and motormen’s 
| brake valve. The apparatus is so arranged that loco- 

motives, when coupled to trains, can operate the system 
| in the usual way. Each car is equipped with a complete 
air-signal apparatus, with air whistles in motorman’s 
compartments, which can be cut out when locomotives 
are attached. The switch-panel chamber is placed at the 
trailer end of the car on the same side as the controller 
apparatus. The rear of the panel is accessible from the 
men’s lavatory. This panel contains all the switches for 
the control of the car, and for the air compressor and 
lighting, heating and ventilating apparatus. In addition 
to the ordinary brakes, whistle, and steam-hose couplings, 
there are two bus line and two control train line coupler 
sockets on each end of the car. All the cables on the car 
are carried through loricated conduits. The motor leads, 
from motors to car body, are covered with spiral brass 
armour. 





The trucks are of four-wheel, swing-bolster type, built | 


nd New Stations. 


As reconstructed. 





























Decuant ——_—____—— ——- —--—— ——___—_———— Increase 
are Suburban | Express Street level : per cent. 
Total. 
level. | level. and above. 
Area of terminal acres 23-24 24-22 40-32 64-54 178 
Track mileage (19 tracks) (15 tracks) (20 tracks) (35 tracks) 

Tracks: Platform 2.9) 2-07 | 3-7 5-77 98 
Storage 1-54 2.94 | 5-57 8-5] 453 
CIR ee pt ae 35 “86 -86 146 
1 RRR PSE a ere mee +16 | -20 20 25 
Running and miscellaneous ... 5-88 5-58 | 6-25 11-83 101 

rR enol eae ees ee et ieee ae 
Total ... 10-84 10-59 | 16-58 27-1; 151 
Car ¢ ipacity* 

Tracks: Platform 214 177 273 450 110 
Storage a — 6404 249 04 643 0-5 
art Pare 26 61 61 135 
United States mail... ... ... 11 15 1 36 

Total ... 891+ 4126 } 743 1169 31 
Building, ground floor, acres 5-90 8-10 8-10 
Offices, square feet... ... 129,500 426,694 126,694 
Post-office, square feet... ... ... 33,000 104,577 104,577 
Waiting rooms, square feet... ... 12,443 24,697 24,697 
Retiring and toilet rooms, square feet 1,391 9,080 9,080 
Restaurants and accessories, square feet 2,647 16,454 16,454 
Ticket-offices, square feet ... : 1.444 2,295 2,295 
Parcel stand, square feet ... 507 1,320 1,320 
Baggage rooms, square feet 33,315 60,800 62,940 
Concourses, square feet 14,814 | 53,750 | 67,200 120,950 
Ticket lobby, square feet . 1,490 | 18,298 18,298 
Cab stands, square feet 2,952 | 11,535 28,105 39,640 1243 


} 


Car capacity computed on basis of 60ft. cars on suburban tier and 7O0ft. 


| These two items include a capacity of 525 cars at Mott Haven yards. 
} For Grand Central station only increase in cars is 528, or 450 per cent. 


car. The vestibule end doors leading from car to car, 
when open, swing into such a position as to enclose the 
motorman’s air brake valve and the control apparatus. 
The vestibule at the head end of the leading car forms 
the motorman’s compartment. The centre sills of the 
car flooring consist of two 8in. I beams, each con- 
tinuous between platform and sills. The side sills are 
formed by the sides of the car which are built up as plate 
girders with the steel sheathing plates forming the web, 
a continuous 6in. by 6in. by Jin. angle the bottom flange, 
and a continuous special bulb section at the belt rail, the 
top flange. The side posts extend in one piece from sil] 
to plate. Three special cross bearers, extending from side 
to side of cars under the sills and spaced between the 
body bolsters, act as floor supports and transfer the load to 
the sides of the car, thus avoiding deflection of the centre 
sills. By this arrangement the centre sills are kept in 
alignment and retain their full value as compression 
members under bufting stresses. The end sills consist of 
steel channels. The ends of the car body and the 
vestibule are built up of rolled and pressed steel shapes 
and steel plates, the bulkhead being designed so as to 
form a:-pocket for the sliding doors at the end of the car. 
An anti-telescoping steel plate is secured under the centre 
sills and platform-end sills. The buffer beam is made up 
of white oak faced with steel plate. The floor supports con- 
sistof steel angles set longitudinally, supported by the cross 
bearers. The flooring is made up of galvanised sheet 
steel Jaid transversely and covered with cement flooring. 
This is protected with maple floor strips. The carlines 
consist of steel angles in one continuous length from side 
plate to side plate, forming the contour of the lower and 
upper decks. The ventilator frames are of pressed steel, 
forming a water-tight housing for the upper deck sash. 
The lower deck eaves moulding is a metal shape 
designed so as to form a drip. The upper deck eaves 
moulding is a steel angle with wood moulding attached to 
take the canvas roofing. The roof is formed of fireproof 


to earlines and putlines, the composite board being | 


on express tier. : 
All other figures in this column refer to Grand Central station only. 


by the American Locomotive Company. The journals on 
motor trucks are 5}in. by 10in., and on trailer trucks 5in. 
by 9in. The motor truck wheels have cast steel spoke 
centres. An extended hub takes the gear, which is 
shrunk on to the hub. The wheels are keyed to the 
axles. The side frames of motor trucks are of cast steel, 
and the end frames of steel angles. The side bearings are 
ball bearings. The bolsters are of cast steel with centre 
plates cast in the same piece. The brake beams are 
inside hung. The brake heads are of M.C.B. type of 
malleable iron, and the break shoes are of the stripped-back 
type. The bolster springs are of two double elliptics of 
93in. by Sin. plates. The third-rail shoe beam is attached 
to the journal boxes. The motors have nose suspension, 
and each motor is provided with safety lugs cast on the 
shell, one on each side of the motor nose. The arrange- 
ment of windows in pairs, with an elliptic arch over each 
pair, resembles the designs used in Pullman cars and 
other main line stock on the leading American lines, and 
the general appearance of the cars is very attrac- 
tive. 

The general arrangement of the tracks is that there 
will be four lines of way from Fifty-seventh-street through 
Park Avenue Tunnel to Mott Haven Junction, where the 
Hudson and Harlem Divisions divide. There will be 

|four lines along the latter road and four along the 
| Hudson, two for local on the outside, and two for express 
in the centre. There will also be two tracks for goods on 
the Hudson Division from Spuyten Duyvil to Yonkers. 
Near Spuyten Duyvil there will be a four track tunnel 
| 661ft. in length with a clear span opening of 51ft., and 


| lined with reinforced concrete. The rails used throughout | 


| the whole work will be 100 lb. per yard. Southwards 
| from the south entrance to Park Avenue Tunnel at 
| Fifty-seventh-street the whole of the line will be 
reconstructed, 2,500,000 cubic yards of excavation, mostly 
rock, being taken out. The station will be on two tiers, 


the upper tier, 15ft. below street level, for the express 


composite board, secured to furring straps fastened | service and the lower tier, 20ft. below the express lines, for 


the suburban service. The suburban lines will leave to the 


right and left of the running tracks at Fifty-third-street. 
Over the lines there will be thirteen streets constructed 
instead of a few overbridges as at: present, and some of 
these ‘streets will be fine avenues.’ The express lines 
will end in buffers, but the suburban lines will have a 
double circular loop of 137}ft. radius,’ which will allow 
for the trains that have arrived at’onceé to proceed after 
unloading to a new platform to reload. Such a method 
of operation is made more possible by the use of electric 
trains. The express station will have nineteen platform 
roads 14ft. to 17ft. in width, and from 700ft. to 1480ft. in 
length. There will be two platform roads devoted 
entirely to mail traffic, and extensive accommodation for 
the express companies. Trains can leave from, and 
arrive “at, any road, and there will be ‘two 80ft. engine 
turntables. ‘The suburban station is laid out with inbound 
and outbound’ platform roads alternately.” “There are 
— platform ‘roads, averaging 19ft. widd-and 600ft. 
ong. peur: ‘ 

An idea of the magnificence of the new station will be 
gathered from Fig.11, which is a reproduction of a wash 
drawing. The concourse on the express ficor will be the 
largest in the world. It will be 160ft. wide and 470ft. 
long. The front has three sweeping arches, 33ft. wide 
and 60ft. high, and the dome on the concourse will be 
150ft. above express rail level. The extent of the 
enlargement of the terminal and station will be best 
understood from the table given above. 








COAST EROSION AND PROTECTION. 
No. II.* 

Effects of the coast contour and river estuaries on lit- 
toral drift.— We have stated that the direction of the pre- 
vailing littoral drift is governed, generally speaking, by the 
| direction of the flood tide. The contour of the coast line 
| and the direction of the wind have, however, a consider- 
| able influence on the drift. Ona straight line of coast 

the direction of travel coincides with the main set of the 
flood tide. Where a coast line is broken up by bays and 
indentations, no continuous drift can take place, each bay 
retaining its own characteristic material, whichis prevented 
from leaving it by the projecting headlands extending to 
low water or beyond, and forming natural groynes. There 
are numerous examples of these conditions on the south 
coast of Devon and Dorset, and in Northumberland. In 
cases where a coast line is broken up by estuaries or 
rivers, the results are variable, depending on the con- 
tinual struggle which takes place between the opposing 
| forces of littoral drift and the tidal inflow and outflow of 
the river, the latter sometimes aided to a material extent 
by the addition of large volumes of fresh water. If the 
tidal currents are strong and deep, the drifting material 
| is unable to cross the mouth of the river or estuary, and 
|is carried away to the deep sea, or, as occasionally 
| happens, is diverted, and drifts up the margin of the 
| estuary, as in the river Wyre, where the shingle drifts as 
| far as Fleetwood. 
| Ifthe force of the current is insufficient to overcome 
| the movement of the drift the formation of a bar results, 
or the stream is diverted, or even becomes closed. 
Notable examples’ of the diversion of river courses by 
travelling shingle are seen at Aldeburgh and Yarmouth 
on the East Coast, where the outfalls of the rivers Alde 
and Yare have been driven miles to the southward, the 
streams running parallel to the shore, separated from 
the sea by intervening shingle banks. A typical example 
on the South Coast is at Shoreham, where the outfall of 
the Adur has been deflected to the eastward. Such 
deflections are invariably found to follow the direction of 
the littoral drift. 

Effects of tide and wind.—The relative effects of tide 
and wind on the condition of a foreshore are matters about 
which there exists much diversity of opinion, but there is 
little doubt that the prevailing drift is primarily and 
chiefly due to tidal action, although in heavy weather the 
direction of drift may be for a time entirely changed. 
During strong winds in a direction contrary to the trend 
of the tide, the normal travel of drift may be nullified, 
and even reversed for a time. The accumulation of 
material on a foreshore is primarily due to tidal action in 
calm weather. A beach which has been seriously depleted 
during a long spell of heavy weather almost invariably 
makes up again, at any rate to a partial extent, on the 
occurrence of calm sea and cessation of wind. This 
replenishing is due to the return of a portion of the 
material previously drawn down into shallow water 
immediately below low-water mark. That part which 
has been precipitated into the deep sea is, however, lost 
so far as the foreshore is concerned. (Generally speaking, 
direct on-shore gales result in the drawing down of the 
beach material, and its gravitation towards the deep sea. 
Off-shore winds, on the other hand, frequently lead to the 
accumulation of material on a foreshore. 

Sea walls.—We do not propose to discuss the design 
of sea walls intended for the protection of low-lying land 
from the sea, the preservation of cliffs, and for forming 
promenades at seaside resorts. The conditions affecting 
the design of a wall differ so materially, that every case 
must be considered on its merits, and provided for accord- 
ingly. Suffice it to say that sea walls may be divided 
roughly into two classes, sloping and upright, each class 
having its advocates among engineers. (Generally speak- 
ing, walls having a sloping face are used in Holland and 
Belgium, whilst the vertical, or nearly vertical, face is 
more common in this country. Undoubtedly the imme- 
diate effect of the construction of a wall is detrimental 
to the beach in front of it, although it affords needed pro- 
tection to the cliff or banks behind ; the smooth and more 
or less vertical face of the wall causes the waves to sweep 
along the front, scouring the beach in their progress. This 
effect is the more marked when the waves strike the wall at 
an angle. On the other hand, when the waves move in 
a direction perpendicular to the wall line the backwash 
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is of serious moment. Thus the construction of a sea 
wall on a sand or shingle foreshore is in itself calculated 
to bring about the denudation of the beach, and the wall 
may become, before long, the agent of its own destruc- 
tion. Whilst the wall will prevent the erosion of the 
cliffs in rear, the beach in front of the wall must be pro- 
tected and conserved by the construction of groynes. 

Groynes. —Just as a sea wall cannot in itself be regarded 
as an efficient protection for a foreshore, so groynes, how- 
ever effective they may be in collecting travelling 
material, will not in all cases prevent the waves reaching 
the toe of the cliff or bank and eroding it to a greater or 
less extent. A combination of the two forms of protec- 
tion is generally desirable. Groynes may be divided into 
two classes—(1) high and substantially-built structures of 
timber or other material; (2) low structures of inexpen- 
sive and light construction placed at short intervals apart. 
The conditions of littoral drift and other physical 
characteristics of foreshores vary so much that it is 
absurd to attempt the application of any one form of 
structure or system of groynes to all parts of the coast 
line. Low groynes of light construction are undoubtedly 
suecessful on some beaches, as, for instance, that at 
Dymchurch. In general, light low groynes are suitable 
on flat sandy foreshores which are not exposed to sudden 
and extensive changes of level. 

Many of the failures attending the application of this 
form of groyne have been due to lack of foundation and 
holding power in the beach. Such groynes may often be 
correct in principle, but will not prove successful unless 
constructed in a substantial manner and deeply secured. 
Again, a type of groyne suitable for, and etticient on, a 
long, flat, sandy beach cannot be expected to give satis- 
factory results and resist destruction on a shingle beach 
where temporary changes of level of, perhaps, 6ft. 
vertically sometimes occur. In certain situations, 
especially steep beaches subjected to large fiuctuations in 
level, there is a considerable risk of the shingle, both on 
the windward and leeward sides of a groyne—but 
especially on the latter—being temporarily scoured away 
to a level below that of the lowest plank, thus allowing 
the beach to escape under the groyne to leeward, and 
often resulting in wrecking the structure. Sheet piling 
driven for a suitable distance into the beach obviates, toa 
great extent, the risk of undermining, and enables the 
groyne to withstand the temporary effects of denuding 
gales and much loss of material by drift to leeward. 

In protecting a particular length of foreshore it almost 
always occurs that the leeward groyne of the series, 
especially if it be a high and long one, produces a serious 
scour on its lee side. The same thing occurs frequently 
on the lee sides of projecting piers or breakwaters, as we 
have indicated in a previous article. The construction of 
‘spur groynes”’ placed on the leeward side of the pier or 
main groyne is a remedy sometimes found beneficial. The 
spur breakwater on the south side of the harbourentrance 
at Great Yarmouth, constructed by Sir John Coode about 
1875, and the spur groyne off the south pier at Lowestoft, 
erected by Mr. W. T. Douglass in 1902, are successful 
examples. Beach and sand is accumulated in shore of 
the spur, the effect of the latter being to cause an eddy on 
its shoreward side, favouring the deposition of material, 
and driving the flood tide seaward off the shore line. 

It is frequently overlooked that a considerable amount 
of erosion goes on at, and seaward of, low-water mark. 
The consequent advantage of carrying groynes below the 
level of low water is therefore apparent. 

Removal of shingle—Beach material is too often 
limited in quantity, and the question arises whether its 
removal for commercial purposes should be allowed. The 
results of natural erosion and denudation are, in many 
instances, aggravated by this practice. The detrimental 
etfect of the removal of shingle from the sea shore is so 
fully recognised, that the Board of Trade frequently inter- 
venes when their attention is called to the matter. The 
powers possessed by the Board provide for the issue of 
Prohibitory Orders in cases where the abstraction of 
beach or sand can be shown to be injurious. The pro- 
hibition is absolute, extending to the actual owner or 
“essee of the foreshore, and may be granted without the 
consent of the owner, and despite his objection. The 
authority of the Board of Trade in this matter is conferred 
by the Harbours Transfer Act of 1862 (25 and 26 Vic., 
cap. 69, Sec. 16), which transferred to the Board of Trade 
the powers conferred on the Admiralty by the Act of 
54 George III. (1814). The earlier Act provides that, “ In 
order to prevent damage being done to the shore or banks 
of the ports, harbours, or havens in this kingdom, no 
person or persons shall take any ballast or shingle from 
the shores or banks, or any portion of the shores or banks 
of any port, harbour, or haven of this kingdom, from 
which the Commissioners for executing the office of Lord 
High Admiral of the United Kingdom for the time being 
shall find it necessary, for the protection of such port, 
harbour, or haven, or the works thereof, by order under 
their hands, or the hands of any thyee of them, or the 
hands of his or their secretary, and published in the 
London Gazette, shall prohibit the taking or removing of 
such shingle or ballast, upon pain of forfeiting for every 
such offenee the sum of ten pounds.” The term “port” 
in the Act has been held.to bear the wide meaning of 
“Customs port,” and thus the entire coast of the United 
Kingdom comes within the powers of the Act.  Pro- 
hibitory orders issued by the Board must be enforced 
by local authorities—although in some recent instances 
the Board have instituted prosecutions—and the neglect 
of their duty often involves a district in serious diffi- 
culties. 

The Holderness coast was at one time, and still is to 
a great extent, a happy hunting-ground for persons 
desirous of obtaining shingle for road-making and con- 
structive purposes in parts of the East Riding. At a 
Board of Trade inquiry held in 1868, it was stated that 
60,000 tons of beach material had been removed annually 
from Spurn to the southern part of the Holderness shore 
for these purposes. The outcome of the inquiry was the 
issue of a prohibitory order, which in the following year 





was extended to include the foreshore as far as Atwick 
Gap, a point to the north of Hornsea. We fear that the 
abstraction of material still goes on to a certain extent 
on this coast, notwithstanding the existence of the order. 
The recent serious damage on part of this coast, involving 
the partial breach of the narrow strip of shore at Kilnsea, 
separating the Humber from the North Sea, and the 
partial destruction of the promenade at Hornsea, has 
undoubtedly been accelerated by such removal. An 
extension of the prohibitory order to include the whole 
of the Holderness shore south of Flamborough Head, 
and its rigid enforcement, would be of considerable 
benefit to the entire coast line. 

A similar order was issued in 1905, prohibiting the 
removal of material from the Lancashire shore between 
Rossall Point and Blackpool. The foreshore north of 
Blackpool has been seriously depleted by the continuous 
abstraction of shingle used in the construction of the sea 
walls and promenades in front of that town. 

A large number of similar orders have been issued in 
recent years applying to various localities in the United 
Kingdom. 

The evils attending the removal of material from 
foreshores may be further instanced by reference to the 
case of the little village of Hall Sands, between Start 
Point and Dartmouth, in Devonshire, which will be fresh 
in the minds of many of our readers. Here the pecuniary 
inducements offered by the contractor for the Keyham 
Dockyard Extension prevailed upon those interested to 
permit the removal of large quantities of shingle, with 
the result that within three years the houses at the bay 
were destroyed by the inroads of the sea. 

Local authorities have a remedy at hand, even if only 
a partial one, which is too little exercised, owing to the 
disinclination in many instances to apply a self-denying 
ordinance. 

We do not mean to imply that the removal of shingle 
from foreshores is in all cases detrimental. There are 
localities where material is continuously and rapidly 
accreting, and the abstraction of large quantities does no 
harm. Dungeness beach, for instance, affords practically 
an inexhaustible supply of material, the removal of which 
is unattended by any harmful results to this or adjoining 
foreshores. 

Crown rights and obligations.—The first Statute of 
Sewers of Henry VI. states “that there is an obligation 
on the part of the Crown to protect the Kingdom of 
England on every side from the inundation of the water,” 
and a subsequent Statute of Sewers of the reign of 
Henry VIII. recites:—“For that by reason of our 
dignity and prerogative Royal we be bound to provide for 
the safety and preservation of our Realm of England 

. . .” The earliest legal writers defined the obligation 
in the Crown of defending the coasts against erosion by 
the sea as on a par with the duty of defending the country 
against the country’s enemies. Sir Edward Coke, in his 
judgment in the case of the Isle of Ely said, “ It is to be 
known that by the common law before the Statute 6, 
Henry VI., c. 5, the king ought of right to save and 
defend his realm as well against the sea as against the 
enemies, that it should not be drowned or wasted.” 
This ruling was upheld in 1827 in the case of Henley v. 
Mayor of Lyme, and again in 1870 in the case of the 
Greenwich Board of Works v. Maudslay. In Attorney- 
General v. Tomlin (1879) Lord Justice Fry said, “ There 
is in my judgment a prerogative and duty inthe Crown 
: that prerogative and duty being the obligation, 
and with it the right to protect the land from the inun- 
dation of the water, for the benefit not of one person in 
particular, but for the benefit of the commonwealth of 
the whole community interested in the protection and 
preservation of their land alike from foreign enemies and 
from the water which surrounds our island. . . I 
hold, therefore, that there is in the Crown the prerogative 
to which I have referred, and that there is on the part of 
the Crown the duty to which I have referred, and that it 
is the right of every one of her Majesty's subjects to have 
that duty performed, though, of course, that right is not 
one which the Courts can enforce.” This judgment was 
upheld in the Court of Appeal. On the face of it the 
legal aspect of the Crown's obligation would appear to be 
perfectly plain and straightforward, but, as a matter of 
fact, it constitutes what is known as an imperfect obliga- 
tion, which appears to be one which is neither legally 
nor, if we may use the term in this connection, morally 
binding. Furthermore, there is no method of enforcing 
the right or obligation as against the Crown; and, in 
fact, the Crown has never exercised the prerogative, or 
met the obligation, in the direction of construction 
works, except in relation to Crown lands or rights, and in 
the case of Spurn Point, when interests of national 
importance, and the preservation of the coastguard 
station, were at stake. Lord Justice Brett, in his judg- 
ment in the Court of Appeal, in the case to which we 
have referred, said, “ I confess that, to my mind, that is 
a duty of what is called imperfect obligation. .... 
know no legal means, that is, no process of law—common 
law or statute law—by which the Crown could be enforced 
to perform that duty; .... but inasmuch as the duty 
of the King seems to me to be a duty of imperfect obli- 
gation, the right of the subject is also an imperfect right.” 
Colonel Tomlin was the Lord of the Manor at Felixstowe, 
and removed sand and shingle from the sea shore at 
Bawdsey, which was part of the waste of his manor. 
The Crown interfered on the ground that such removal 
was detrimental to the coast line generally, and an 
injunction was granted restraining any further removal. 
This case clearly establishes the right of the Crown to 
prevent abstraction of sand and shingle on any foreshore, 
by virtue of the common law, quite apart from the 
powers conferred by the Act of 1814, to which we have 
referred, 

By the common law of England the ownership of all 
foreshores, and the beds of tidal rivers lying between the 
lines of high and low-water of medium spring tides, is 
presumed to be in the Crown, or a grantee of the Crown, 
often the Lord of the Manor. The rights of the Crown 





———+ 
in these respects are vested in the Board of Trade by th 
Crown Lands Act, 1866. No structure of any kind Aris 
be erected on any foreshore without the consent of the 
owner. In addition the consent of the Board of Trade 
as Conservators of Navigation, must be obtained to the 
construction of any works on foreshore or on the bed of 
the sea, even in cases where the Crown rights in fore. 
shore have been alienated to a grantee. 


PROVISIONAL ORDERS.—SESSION 1906. 


AppLications to the Board of Trade for Provisional Orders 
include tramways, piers and harbours, pilotage, clectric 
lighting, and the supply of gas and water. In the annexed 
schedule will be found the particulars relating to each 
separate class. The items pilotage and combined orders 
comprising both gas and water, are not entered in the list, ag 
they contain no examples to justify their insertion. There jg 
no difference of any importance betweeen the total number of 
applications and the total capital proposed in the last and 
in the present session. Compared, the statements are 99 and 
£1,580,433, and 93 and £1,385,695, which gives a balance, in 
round numbers, of £200,000 in favour of 1905. 








Length of roid 
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tramway is 
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| Proposed 
capital. 
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Class of application. applications. r 


| 
England and Wales, and } 
Scotland 
| Double lin 
Sun. BT chs, 
Single lin 
10am. 61 chs, 


Tramways 
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Gas . ae ee 
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Double lin 
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Single ling 

10m. 61 chs, 


1,385,605 


* Estimate of expense of construction. 

Tramway Orders.—These Orders make a very poor show, 
collectively and individually with one exception, which is 
that of the National Electric Construction * Company, 
Limited. It applies to be authorised to construct, and work 
by animal or mechanical power, tramways in Edinburgh, 
Midlothian and Linlithgow, and it estimates the cost of 4 
miles of double, and 7 miles of single track at £130,476. 
This sum is more than double the maximum recorded for the 
Tramway Orders for the past year, which culminated in 
£56,264, and characterised the application of the corporation 
of Luton. It should be mentioned that one district council 
and a couple of corporations use exactly the same terms in 
stating their requiremeats. They all ask to be permitted 
‘* to construct the tramways authorised by their Tramways 
Order of 1904, the powers of which had lapsed, and to apply 
the provisions of that Order.’’’ The triple omission, and the 
triple application of these municipal undertakings, is a little 
curious. 

Pier and Harbour Orders.—These applications are fairly 
well maintained, being 8 against 7, and £119,720 against 
£95,748, and will bear a little investigation. A promoter 
under the name of F. F. Ramuz estimates at £62,300 the 
cost of some new works at Minster, Sheppey. They comprise 
a pier or landing stage, commencing at a point north-north- 
east of the village of Minster, 1100ft. east of Lissenden 
Steps, and extending seawards for 7000ft., with all necessary 
approaches, groynes, and moorings. In the vicinity of 
the pier, the foreshore and the bed of the sea will be 
dredged and deepened. In all this class of Orders, powers 
are sought to lease rates, to make by-laws, and to 
purchase or hire dredgers. The next on the -list is 
a more comprehensive project, under the auspices of the 
Town Council of Dunoon. It includes the building of a sea 
wall and the formation of a harbour, involving the construc- 
tion of a couple of piers, to provide the necessary shelter. 
The north pier commences at a point on the proposed sea 
wall, 200 yards north of the existing Dunoon Pier, and will 
be 225ft. in length. That on the south starts from a point 
100 yards to the south of the north pier, and extends into the 
Firth of Clyde for 400ft. in an easterly and northerly direc- 
tion. Adding the cost of the deepening and dredging opera- 
tions, and that of the erection of warehouses, stores, jetties, 
and landing places, we have an estimated expenditure of 
£55,710. The Public Works Loan Commissioners apply for 
£34,750 to be spent at Newlyn upon a pier from Gevaras 
Point to the harbour, stretching for a length of 400ft. in a 
south-easterly direction. A new roadway and a wharf 430ft. 
long are included in the above sum. The promoters seck to 
repeal all former Orders, and to reconstitute the Newlyn Pier 
and Harbour Commissioners. Some minor works are pro- 
moted at Culag and Loch Claish by the Duke of Sutherland, 
K.G., for which a modest £12,000 will suffice. Included in 
the estimate are the maintenance and improvement of the 
present piers at Culag (Loch Inver) and Loch Claish (Loch 
Inchard), and an extension of the head of Loch Claish Pier, 
with a sea wall 360ft. in length on the eastern side of the pier. 
Also the reclamation, filling up and embanking of the shore 
between that wall and the approach road to the pier. 

Electric Lighting Provisional Orders.—In the present figures 
there is a falling off of seven in the number and of a couple of 
hundred thousand pounds in the capital. Individually, with 
three exceptions, neither the undertakings specified nor the 
sums applied for need delay us. The largest amount on the 
list is £50,000, as against two of £100,000 each in 1905. 
Next is one of £35,000 and two of £30,000, and further down 
the scale we do not propose to follow. The first of these is to 
enable Messrs. Foote and Milne, Limited, to supply electri- 
city within the urban district of Staines and the rural dis- 
tricts of Egham, Windsor, and Chertsey, and the second to 
afford the same facilities to the Camberley Company respect- 
ing the districts of Frimley and of Easthampstead. One of 
the two examples of the third exception is for the benefit of 
the Royal burgh of Dunfermline and portions of the county 
of Fife, and the other for the supply of electricity within the 
district of Swanage. 

Gas Orders.—For all practical purposes, the figures for 
number and capital for the past and present session are so 
close that they may be regarded as identical, All the appli- 
cations are of a provincial character, to empower existing 
companies to meet the growing requirements of their own and 
some adjoining districts, They are all very small concerns, 
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with 
interest. , 

Water Orders.—These show a marked improvement over 
their predecessors, especially with regard to their proposed 
capital, which is as three to one. Three of them may be 
priefly adverted to, all containing 


to the raising of additional funds. Both the Herne Bay and 


a common clause relating | 


| 
| 


the Mid-Kent companies require each £50,000 and the Poole | 
Waterworks £62,000, and the latter two intend to extend | 


their limits of supply. 


Amalgamation of Private Bills.—In the light of recent | 


information, a few words may be said with regard to the Bill 
for the amalgamation of the undertaking of the Millwall 
Dock Company with that of the London and India Docks 
Company. It appears that the Government has notified the 
promoters that it intends to deal with the question of the Port 
of London next session, and would subsequently require the 
insertion of a sterlingising clause in the Amalgamation Bill. 
As the board of the purchasing company cannot, in the 
interests of the proprietors, accept such a clause, it has, after 
consultation with the Millwall Dock Board, decided to drop 
the Bill. 





OBITUARY. 


SIR DAVID DALE. 


On Saturday there passed away suddenly one of the 
most prominent figures in the industrial life of the North 
of England—Sir David Dale, Bart., of Darlington. For 
practically the last half-century he 
has taken a leading part in further- 
ing the industrial and commercial 
development of the district, and 
has been more or less intimately 
connected with various sections 
coalmining, iron making, engineer- 
ing, railway management,  ship- 
building. He has served his day 
and generation faithfully, and un- 
doubtedly has left “footprints on 
the sands of time.”” What most of 
all, however, entitles Sir David 
Dale to a “niche in the temple of 
fame” has been his efforts to 
improve the relations between 
employersand employed. Noman, 
perhaps, did more to promote 
industrial peace, and on this ac- 
count he has been revered alike 
by masters and men. For many 
years he has worked with great 
veal with a view to making the 
workers contented and happy, and 
his endeavours have been attended 





with an abundant measure of 
suecess, for the coal and iron 


trades of the North of England set 
an example to the world, as far as 
the amicable relations between the 
representatives of capital and labour 
were concerned. It was Mr. (after- 
wards Sir) David Dale who sugges- 
ted the first Conciliation and Arbi- 
tration Board in the North of Eng- 
land manufactured iron trade—it 
was practically the first successful 
industrial Arbitration Board in the 
world—and so admirably did it 
answer its purpose that it has 
served as a model for many similar 
Boards in various industries at 
home and abroad. The first Board, 
formed in 1869, is, after thirty-seven 
years, still working successfully, 
and by preventing strikes and fric- 
tion between employers and em- 
ployed, has saved the industry a 
vast amount of money. Sir David 
has been concerned in the esta- 
blishment of other similar Boards, 
which are equally successful. 

Sir David Dale, who was of Scot- 
tish extraction, was born at Moor- 
shedabad in British Indiain Decem- 
ber, 1829, his father being a judge 
there. He came of a family several 
of whose members have been distinguished in industrial and 
commercial history. For instance, his great uncle, David 
Dale, was a Glasgow merchant and banker, who intro- 
duced cotton spinning into Scotland, and was the founder 
of the New Lanark Mills, where the principle of profit- 
sharing was first carried out. Sir David’s father died in 
1830, while on his way home from India, and the connection 
of his son with Darlington was the result of an accident. 
His mother was journeying to Scotland with her infant 
son, but owing to an accident with the mail coach at 
Darlington she received serious injuries, and had to stay 


at the King’s Head Hotel. There some of the Darlington | 


“Friends” took a great interest in her, and on her 
recovery she decided to settle in the town. There, and 
also at Durham and Edinburgh, her son received a sound 


commercial education, after which he entered the head | 


offices of the Stockton and Darlington Railway at 
Darlington. His aptitude for finance won for him 
great confidence, as he passed through the various 
departments—secretarial, traffic, locomotive, &c., and 
in 1853, when only 23 years of age, he was appointed 
secretary to the Middlesbrough and Guisbrough Railway, 
and at the age of 26 entered into partnership with the 
late Mr. William Bouch, in carrying on a very successful 
locomotive establishment known as the Shildon Works, 
which contracted to furnish the locomotive power for the 
Stockton and Darlington Railway and its branches. 
After a time the Shildon Works were removed to Darling- 
‘on, where they employed over a thousand men, and 


formed the nucleus of what are now the North-road | 


shops of the North-Eastern Railway Company. The 


a maximum capital of £33,333, and devoid of any general | Shildon Works Sompens built many fine locomotives. | 


Mr. Dale relinquished this partnership to become man- 
aging director of the Darlington section of the North- 
Eastern Railway—practically the old Stockton and 
Darlington Railway and its branches. This post he 
occupied until 1872, when he resigned to become a 
member of the firm of Joseph Pease and Partners, now 
known as Pease and Partners, Limited, one of the largest 
firms of colliery owners, coke manufacturers, and iron- 
stone mining concerns in the country. He became 
chairman of that company, and continued so till his 


| death. 


The wonders he worked with what are now the cele- 
brated Consett Ironworks read almost like a fairy story. 


Under his direction they have been transformed from a | 
thoroughly unprofitable and unsuccessful undertaking— | 


an apparently hopless enterprise, in fact—into one of the 
finest concerns in the world. It was Mr. David Dale’s 
connection as secretary of the Middlesbrough and Guis- 


borough Railway that led to his brilliant association with | 


the Consett Works and to his becoming connected with 
the iron trade. 
pany was one of the largest creditors of the Derwent 
Iron Company, which carried on the Consett Works, and 
Mr. Dale was appointed, on behalf of the company, one 
of the inspectors under whose control the works were 
to be carried on. Practically he took charge of the 
administration of affairs. The Derwent and Consett 
Company was formed to take over the concern, but 


That was in 1858. The railway com- | 


Sir David Dale was one of the founders of the Iron 
and Steel Institute, and at the inaugural meeting in 
February, 1869, he was elected hon. treasurer, which posi- 
tion he occupied till a few years ago, when he became 
president of the organisation. His baronetey was con- 
ferred upon him in 1895 on the recommendation of Lord 
Rosebery’s Government, and he is succeeded in this by 
his son, Mr. James Backhouse Dale. 

Sir David's wide experience in industrial, commercial, 
and labour matters led to his keing appointed on various 
Royal Commissions, &c. He served, for instance, on 
Lord Iddesleigh’s Royal Cominission on Depression of 
| Trade, and was also chairman of Group A (mining, 
| iron, engineering, hardware, shipbuilding, &c.) of the 

Royal Commission on Labour in 1892. 

It was in March, 1868, that Mr. Dale communicated to a 
meeting of the North of England Manufactured Iron Trade 
his suggestion for the formation of an Arbitration Board 
for adjusting industrial disputes in that trade, and after 
the disastrous strikes that had in previous years occurred, 
particularly in 1865 and 1866, both masters and men 
were only to ready too adopt the scheme outlined by Mr. 
Dale. After several meetings, the Board was established 
on March 22nd, 1869. In the thirty-seven years which 
have since elapsed it has carried on its operations most 
successfully, maintaining peaceable and quiet relations 
all through between masters and men, neither of whom 
would now be without such a valuable organisation. 
Mr. Dale was the first president of the Board, which 
position he held till 1875. During 
the last quarter of a century he 
has been the Board’s referee. 
It speaks much for the confidence 
reposed in him that he, an em- 
ployer of labour, should unani- 
mously have been chosen by both 
masters and men alike to occupy 











SIR DAVID DALE 


failed to complete the purchase, and the present Consett 
Company was formed in 1864 to carry on the works, with 
Mr. Dale and Mr. Jonathan Priestman as managing 
directors. Then he became chairman, and afterwards he 
was also chairman of the offshoots of that concern—the 
Consett Spanish Ore Company and the Orconera Iron 
Ore Company. 
being elected chairman of the Dunderland Iron Ore 
Company. In recognition of his managerial ability in the 


reconstruction of the Consett Ironworks, &c., a fine | 


service of plate was presented to him by the share- 
holders. ; 

His connection with shipbuilding came about in this 
wise. Whilst acting as managing director at Consett he 
was appointed vice-chairman of the first great ship- 
building syndicate in the North of England. It was 
formed in 1866 for the amalgamation of the shipbuilding 
businesses of Richardson, Duck and Co., South Stockton ; 


| Denton, Gray and Co., West Hartlepool; and T. Richard- 


| son and Sons, West Hartlepool. 


But the amalgamation 
was not successfully accomplished, and to this day the 
three concerns are carried on as separate undertakings. 
In 1881 Mr. Dale was elected a director of the North- 
Eastern Railway, and was appointed chairman of the 
Way and Works Committee. Besides his chairmanships 
above mentioned he was also at one time chairman of the 
Barrow Hematite Steel Company, the Lindal-Ousby Iron 
Ore Company, while he was also a director of the great 


| engine-building firm of Robert Stephenson and Co., 





Limited, Newcastle and Darlington, and of the owners 
of the Middlesbrough estate. 


His connection with Consett led to his , 


such a position; his impartiality 
and justness has never been 
doubted during the quarter of a 
century he has acted as referec. 
He did much to secure the 
establishment of the sliding scale, 
which has regulated wages auto- 
matically in the manufactured 
iron trade of the North of England 
since 1872, the general rates of 
wages being based upon the 
average of the prices realised by 


the manufacturers. That Sir 
David Dale’s services to the 
cause of arbitration and con. 


ciliation have been fully appre- 
ciated by the employers and 
employed is indicated by the fact 
that in October, 1881, they pre- 
sented him with his portiait, 
painted by Mr. W. W. Ouless, 
k.A., and exhibited at that year’s 
Royal Academy. It was presented 
“in grateful recognition of his 
zeal, patience, and impartiality as 
the founder and first president cf 
the Board of Conciliation.” To 
have suggested and taken a leac- 
ing part in the establishment of 
such a valuable organisation 
an achievement which may well 
entitle the name of Sir David 
Dale to be handed down to future 
generations as a benefactor of his 


IS 


race. He has also taken part in 
establishing similar Boards in 
other districts and other indus- 


tries, among them the Durham 
Coal Trade Conciliation Board, of 
which he was chairman, and he 
was president of the Cleveland 
Mine Owners’ Association, which 
regularly negotiates with the 
miners’ representatives on wages 


questions. Sir David was the 
first president of the Mining 
Board for South Durham and 


Cleveland, elected under the Coal 

Mines Regulation Act, 1872. At 
one time he was chairman of the Education Committee 
of the Durham County Council, and he was ever inter- 
ested in educational work. 





CHARLES WILLIAM KAYSER, 


THe death occurred at his house, Endeliffe Grange, 
Endeliffe Vale-road, Sheffield, on the 30th ult., of Mr. 
Charles William Kayser, chairman of Messrs. Kayser, 
Ellison and Co., Limited, steel manufacturers, &c., Carlisle 
Works. Mr. Kayser has been seriously ill for some time, but 
his death was a painful surprise to his many friends. Mr. 
| Kayser, who was in his sixty-fifth year, was much respected 
| in the city. He was a German by birth, having been born 
near Solingen, in Rhenish Prussia, and educated at the 
| Solingen Commercial High School. He visited Sheffield at 
| the early age of nineteen, to study the Sheffield cutlery and 
steel trades, with the intention of returning to his own 
country to turn his knowledge to practical account. But 
he did not carry out that intention. Starting in Sheffield 
at the trade of scissor smith, which he had taken up in Solingen, 
he afterwards secured the position of foreign correspondent, 
and travelled with a Sheffield firm. Within a couple of 
years from the time he came to Sheffield he decided _to make 
England his home, and become a naturalised British 
subject. From the first he displaved remarkable qualities of 
perseverance and exceptional business aptitude. In 1869 he 
joined the firm of Wilson, Hawksworth, Ellison and Co., as 
a traveller. Here his signal capacity proved of immense 
service, and he was taken into partnership in 1872. The 


progress of the firm to its present prominent and prosperous 
position in one of the most important steel establishments in 
| Shettield has been largely due to Mr. Kayser’s fine com- 
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mercial instinet, indefatiguable energy, and close attention 
to the smallest detail of administration. After becoming one 
of the partners he continued to travel on the Continent for 
several years, and afterwards concentrated his attention on 
the Sheffield works, where, as a practical man of rare 
resouree and skill, his supervision soon made its influence 
apparent. In 1888 one of the partners retired, followed by 
two others in 1893,and Mr. Kayser eventually become sole 
proprietor. A few years later the business was converted 
into « limited liability company, Mr. Kayser continuing 
in the position of chairman and managing director. He was 
regarded as one of the highest authorities on crucible steel, in 
which the company did a very large business, as well as in 
steel wire, files, tools, and other manufactures, in the 
principal markets at home and abroad. Mr. Kayser was a 
member of the Sheftield Chamber of Commerce, and one of the 
original directors of the Sheftield and South Yorkshire Navi- 
gation Company. though he withdrew from the latter some 
years ago. 


JAMES MACLELLAN BLAIR. 


Tue death took place recently of Mr. James MacLellan 
Blair, a director of the firm of P. and W. MacLellan, of the 
well-known Clutha Works, Glasgow, and himself personally 
a very well-known and esteemed member of the iron trade 
circles of Glasgow. His uncles were original partners in the 
Clutha Works, and after being trained as an engineer he 
became associated with the firm, and executed several 
erection contracts in various countries. In 1873 he was 
created a partner, and so continued until the formation of 
the present company in 1890, when he was appointed a 
director, a position which he held until his death. Some 
years ago he bought the estate of Williamcraigs in Linlith- 
gowshire, where he had since resided. 


JOHN MAXFIELD. 


THe death is announced of Mr. John Maxtield, of the firm 
of Messrs. J. and J. Maxfield, silversmiths, Arundel-street, 
Sheffield, which took plaee at his house in Northfield- 
road, Crocker, on the 30th ult. Mr. Maxfield was a native 
of Sheffield. At the age of 23 he went into partnership with 
his brother, an electro-plate manufacturer in Eyre-street, 
which they subsequently left for larger premises in Arundel- 
street. He made a close study of the mechanical side of the 
electro-plate manufacture, and introduced important changes 
in that industry ; building up, with his brother, an extensive 
and lucrative business. Mr. Maxfield, who was 75 years of age, 
was a useful and respected member of the Sheffield City 
Council, leaves a widow and four daughters, one of whom, 
Miss Maud Maxwell, is a member of the Education Com- 
mittee. 








AUTOMATIC COUPLERS AND EITHER-SIDE 
BRAKES. 


THE President of the Board of Trade has appointed Lieut.- 
Col. H. A. Yorke, R.E., C.B., Chief Inspecting Officer of 
Railways; Mr. Robert Turnbull, of the London and North- 
Western Railway Company; and Mr. Richard Bell, to be 
a committee to examine and test appliances designed to 
diminish danger to men employed in railway service. Mr. 
J.P. S. Main, assisting inspecting officer of railways, has 
been appointed to act as secretary to the comimittce. 

The above is the official announcement of the appointment 
of the committee referred to in THE ENGINEER of April 27th, 
that are to examine and test any and all suitable apparatus 
submitted to them for automatic couplers and either-side 
brakes. The committee is certainly small in numbers, 
but that may prove to be one of its strongest points, 
whilst with its personnel fault cannot be found. Colonel 
Yorke, as the representative of the Government, will most 
likely be the chairman. He has a knowledge of the subject 
that has been obtained by frequent inspections of different 
ideas that have been submitted to the Board of Trade, from 
conversations with representatives of the companies at his 
frequent meetings with them, from his knowledge of the 
dangers that are run by railway servants through the reports 
that are submitted to him from day to day as chief inspecting 
officer, and to all this has to be added the knowledge of the 
subject he has gained during his two visits to America. 

Mr. Robert Turnbull is the superintendent of the line of 
the London and North-Western Railway, on which road there 
have been several trials of automatic couplers and either-side 
brakes. - For which reason, as well as the position he holds as 
the chief outdoor officer of our premier railway. and therefore 
responsible for the operation and movement of trains, makes 
him a good representative for the companies. Mr. Turnbull 
has also visited America on more than one occasion. 

Mr. Richard Bell is the labour member for Derby and the 
Secretary of the Amalgamated Society of Railway Servants. 
He will look after the interests of the employés. 

Mr. J. P. S. Main is one of the assistant inspecting officers 
of the Board of Trade whose duty it is to inquire into the 
more serious of the accidents to railway servants. He has 
had actual railway experience in Australia, and previous to 
this on British railways, and so is well fitted for the appoint- 
inent of secretary to the committee. 

The terms of reference and the announcement of the first 
meeting have not yet been made known, but it will be noticed 
that the committee is ‘‘to examine and test appliances to 
diminish danger,’’ which will cover a broader ground than 
automatic couplings and either-side brakes alone. 





Tue Tinstey Sree, Iron, AND Wine Rove Works, SHEFFIELD. 
—On Tuesday, the 24th ult., aluncheon wasgiven by thechairmanand 
directors of William Cooke and Co., Limited, at the Tinsley Steel, 
Jron, and Wire Rope ‘Works. In the course of his speech, the 
chairman announced that the directors had decided to offer five 
scholarships, each valued at twenty guineas and tenable for three 
years at the Shetfield, Leeds, or Birmingham universities, or at the 
University College, Nottingham. ~All details regarding the 
scholarships have been left to Professor Hardwick, of the Shefield 
University. It was stated that the scholarships would be open to 
students in South Yorkshire, Nottinghamshire, and Derbyshire. 
Professor Hardwick, M.A., Assoc. M. Inst..C.E., thanked the firm, 
on behalf of the University authorities, for its public spirited 
action. He explained that the gift would be devoted to mining 
scholarships for the assistancé of those who weré desirous of 
becoming mining engineers. The scholarships were fora course of 
instruction in conformity with the Coal Mines Regulation Amend- 
ments Act of 1903. The firm was congratulated on its enterprise 
and generosity by the many colliery managers who were present, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsble for the opinions of our 
correspondents. ) 


PATENT LAW, 


Sik,—In your issue of April 27th you publish a letter from Mr. 
Edward Carpmael respecting the present movement for the com- 
pulsory working of patents. It is gratifying to notice, in the 
interest of our trade and industries, that at last a member of the 
Institute of Patent Agents openly challenges this important question. 
[| regret, however, that his criticism is founded on a collection of 
inaccuracies and misstatements. In the first instance he states 
that, by the 1903 Act Canada, seeing the error of its ways, has 
substituted for compulsory working compulsory licences. Really 
Canada has done nothing of the kind. The old Canadian Act 
contained clauses whereby («) a patentee was compelled to work 
and manufacture his invention within two years of the date of 
his patent ; (4) not to import into Canada articles made under the 
invention after the expiration of twelve months from date of 
patent. 

Noncompliance meant that the patent would be rendered null 
and void ; the only change made by the new Act is the provision 
of an alternative course to clause («). 

The alternative is that should the Commissioner at any time 
order it the patentee will grant a licence to any person 
named by the Commissioner if the latter is satisfied that the 
reasonable requirements of the public have not been met, by 
reason of the neglect of the patentee to work his invention or to 
grant licences. 

Clause (}) still stands as in the old Act, as a proof that Canada 
has certainly not *‘seen the error of its ways,” and has not sub- 
stituted compulsory licences for compulsory working, as Mr. 
Carpmael contends. She has simply given another alternative, 
much more drastic than the British provision for compulsory 
licences. The patented article may not be imported. The patent 
must therefore be worked either by the patentee or his licensee, 
or it will be forfeited. 

A patentee, if he escapes the one alternative, cannot escape the 
other. Mr. Carpmael is also misleading when he states that ‘‘in 
Austria, by the Act of 1897, a somewhat clumsy form of compul- 
sory licences has been substituted for compulsory working.” The 
facts are as follows:— According to Sec. 27 of the Austrian 
Patent Law of 1897, ‘‘a patent may be revoked if the patentee 
neglects to work his invention. The time limit is three years from 
the date of the publication of the patent, but this time limit is not 
to hold good if the patentee or his legal assignee works the inven- 
tion abroad, continuing to satisfy the native demand exclusively 
or the greater proportion by importation instead of by production 
to the proper extent in the country.” That this section is not an 
empty form has been proved quite recently. Only last year the 
Austrian Patent-office annulled an important patent of the Elber- 
feld Farbenfabriken, on the petition of Messrs. Kinzelberger, of 
Prague, the ground for the annulment being that the Elberfeld 
patent was not worked in Austria to an adequate extent. I 
believe that the patentees have appealed against this decision ; but 
whether this be so or not, the manner in which the Austrian 
Patent-office interprets Sec. 27 is beyond doubt. They mean 
that the Act of 1897 shall insist on compulsory working. 1 cannot 
follow Mr. Carpmael’s astounding statement that compulsory 
working tends to discourage the establishment of new industries. 
Against this it is sufficient to remark that the Associated Chambers 
of Commerce, who have had this subject before them for a long time, 
entirely differ from Mr. Carpmael’s opinion. I venture to think that, 
as this question isa mere economic and commercialone, your readers 
will attach more weight to the opinion of the Associated Chambers 
than to that of some patent agents and patent lawyers. Mr. 
Carpmael also condemns compulsory working, on account of the 
initial difficulties of carrying out an invention, and the consequent 
hardship of the time limit; he es ee the side of the 
poor inventor ; he is also much concerned about fixing the time 
which ought to be allowed for earrying out an invention, and 
finally quotes some German writer. Now all these expressions of 
concern and anxiety, covering about fifty-five lines, might have 
been saved if Mr. Carpmael had taken the trouble to read the 
resolution unanimously passed in March by the Associated 
Chambers of Commerce of the United Kingdom. This resolution 
is Apropos, as it practically embodies Article 2 of the International 
Convention for the Protection of Industrial Property, of which 
Great Britain isa member. There is only one exception in our 
resolution. But this exception is sufficient to knock the bottom 
out of Mr. Carpmael’s argument. Article 2 refers to “any 
patent,” whilst our resolution confines itself to British patents 
‘worked abroad.” Those who wish to see a change in the law 
base their contention on the fact of ‘‘ working abroad.” If the 
British monopoly is already carried out abroad it is a proof that 
the owner of the patent has overcome the initial difficulties so much 
dreaded by Mr. Carpmael, and which besets more or less every 
invention at the beginning. Our resolution also disposes of the 
bugbear of the “‘ poor inventor,” because if the poor inventor or 
the transferee of his patent can find money to work abroad, thereby 
benefiting our foreign competitors and foreign workpeople, he can 


also find the money to work his invention in this country, and thus | he endorses. 


fulfil one of the paramount conditions upon which—under the 
Statute of Monopolies. the grant was made. 

It is almost amusing to read Mr. Carpmael’s statement that at 
present the whole trend of continental opinion is adverse to com- 
pulsory working. I think he made the same statement about six 
years ago. If his statement were true, why have the continental 
Legislatures not abolished it’ I have already cited a recent 
Austrian decision, which certainly does not support his conten- 
tion. Even in the United States opinion trends in a*direction 
opposite to Mr. Carpmael’s. 
necessity for compulsory working, because owners of patents 
usually take care to work their patents, or to see that they are 
worked, because such excessively high duties are levied that 
imports of patented articles are often entirely prevented thereby. 
Notwithstanding these circumstances, a Bill known as the ‘‘ Mann 
Bill’ was passed by the House, enacting that patents for drugs, 
medicines, and medicinal preparations should be revoked if not 
worked in the States within two vears from date of eigen The 
Bill has not been accepted so far by the Nenate, but renewed 
efforts are heing made, and well-informed people believe that the 
‘* Mann Bill” will eventually become law. So much for the trend 
of foreign opinion. But even if Mr. Carpmael’s assertion were 
correct, which it is not, there remain abundant reasons why Great 
Britain should enforce compulsory working. Such enforcement is 
of much greater importance tofree-trading nations than to countries 
protected by high tariffs. 

Finally, for want of a better argument, Mr. Carpmael attempts 
to cloud the issue by dragging in the fiscal controversy. I need 
not follow his argument here, however, as the President of the 
Board of Trade, Mr. Lloyd George. has settled this point by his 


statement at the interview on the 9th April, when he received an | 


exceptionally powerful and representative deputation of employers 
and employés, learned and technical societies, eminent industrial 
concerns, supported by a number of labour representatives and 
trade unions. Mr. Lloyd George then stated that he swept aside 


as irrelevant the assertion that a craving for ‘‘ Protection” was the | t r 
| calumny on a most praiseworthy and deserving body of men even 


motive of those who advocated annulment for non-worked patents. 

I cannot, however, pass over his statement that the German dye 
manufacturers make their patented dyes in Germany ‘‘ because 
they can do so cheaper in Germany than in England, and that if 
they were compelled to make them here, they would be compelled 
to raise the price.” I wonder where Mr. Carpmael got this 
information from? As a British manufacturer of coal tar dyes for 
over forty-one years, I flatly deny it. There wasa time, and then it 
was only true as regards the production of a few dyes, when dearer 
alcohol handicapped us to some extent, but now pure alcohol is 


In the States there is really no | 
| apologists for the Admiralty profess a knowledge which would lead 
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| 


| 


used in the production of very few dyes. Furth i 

passing of the Bill for duty-free alcohol a only a formal wy 
certain to take place this session. Let me assure Mr, Carp me 
his foreign friends have misled him on this point. We ase 
not only to produce dyes, Xc., in this country at competitive —— 
but we do, in fact, export them to all parts of the world, Geaee 
not excepted. IVAN LEVINSTEIN. 

April 30th. “a 


Sir. | have read with interest Mr. Edward Carpmael’s letter j 
the current issue of your journal. Mr, Carpmael’s objections 
deserve serious consideration. We must be careful that we do sen 
make the remedy worse than the disease. Mr. Carpmael’s objg 
tions would not, however, hold good against an amendment of ih , 
law on the lines suggested in my letter in your journal of 
March 16th, viz., for the Board of Trade, on a proper applicatior 
being made, to order the grant of a compulsory licence when the 
invention is not worked within a certain number of years, but for 
the Board of Trade to have no authority as regards revoking the 
patent. If an inventor cannot develop an invention within a en 
years of its conception, there can surely be no good reason why 
another party, who is willing to risk his own money, should not be 
allowed to try to develop it on paying the inventor a Suitable 
royalty. Such an prin. tel of the law would not discourage 
inventors, but would, on the whole, be beneficial to them. Many 
an inventor would now be a wealthier man if he had allowed others 
to assist in the development of his invention, instead of sticking ris 
his belief that if he could not develop it no one could. ss 

Mr. N. N. Bickerton, in a recent paper read before the 
Manchester Association of Engineers, expressed the opinion— and 
none is better fitted to express an opinion on the subject - that the 
gas engine would have been developed much pare sa if Messrs 
Crossley had not had a practical monopoly for so long. No one 
will say that Messrs, Crossley were devoid of enterprise or ability 
but one firm cannot be expected to possess the brains of a whole 
nation. 

The weakness of the present law lies in the fact that the 
applicant for a compulsory licence has to prove, usually at great 
trouble and expense, that harm is being done by the patent not 
being worked. This is always a difficult question, especially when 
the invention is in embryo state. The fact that the invention ix 
not being worked in this country —the object of the grant of 
patent being to encourage this working—-is, I hold, sufficient 
reason for allowing another party to work it; the patentee, of 
course, being paid a suitable royalty, and allowed to work the 
invention himself, wherever he thinks fit. R. M. NEILson, 

Hartlepool, April 30th. 


NAVAL STOKERS AND NAVAL ENGINEERS, 


Sir,—I note in current issue of THE ENGINEER that the 
Admiralty have at last conceded an increase in pay all round for 
the stokers of the Royal Navy. This is no more than the merest 
justice for this truly deserving and hard-worked class of public 
servants, though the concession is perhaps a bit belated. I notice 
also that an improved system for the training of stokers is to be 
instituted —an improvement which will give each unit of the corps 
an elementary knowledge of mechanical handicraftsmanship and 
so make him more efficient for the various minor duties of engine- 
room and stokehold work. From the handiest and most intelligent 
of these men will be selected candidates who will undergo a 
further amplified mechanical course to fit them for the duties of 
the new rating with an un-British name, that of ‘* mechanician ” 
in the vernacular, ‘‘handy-man.” From this class again will be 
weeded out the average men, leaving the brightest of them to 
qualify for the post of warrant-officer watchkeeper. Such, 
roughly, is an outline of the recent Admiralty ciraular affecting 
the stoker class so far as the mechanical training of it is concerned. 
Up to the last stage in the evolution of this “ bhandy-man” no 
exception whatever can be taken —unless it be on the score of 
expense. It is estimated that it will cost the nation £300 per unit 
to equip the fully-fledged mechanician with his theoretical and 
practical engine-room knowledge—for he must undoubtedly be a 
more efficient servant than he would be if left to pick up the threads 
vf engine-room practice in the slip-shod, haphazard way that pre- 
vailed a few years ago, 

It is, however, with the final stage of the stoker’s emergence 
from the chrysalis state, when his new-found wings of knowledge 
are to carry him on to the engine-room platforms to take charge 
of the watches, that I wish fora brief space to deal. Since the 
Cawdor ‘Statement of Admiralty Policy ” was promulgated, the 
whole scheme for the future training of naval engineers has met 
with a good deal of criticism both in Parliament and in the Press. 
Where the scheme has found supporters, they have nearly all been 
careful to assure the public that their approval is for that portion 
of the scheme which deals with the training of the future engineer 
officer and of his interchangeability for deck and engine-room 
duties. Engineer-Captain Langmaid, the only engineer officer 
outside of those that have lent their official and professional 
support to this startling innovation—-a dinghy would hold them 
all—has been careful, to the point of painstaking, to inform us 
that this portion—interchangeability of duties —is all that 
What about the stoker warrant-officer supplant- 
ing the engine-room artificer, Sir! So far as my own know- 
ledge goes, this change has not got the support of a single 
responsible person, lay or official, outside the group referred to. 
The First Lord and his secretary, Mr. Robertson, have assured us 
that they are not the authors of the scheme, thus repudiating any 
responsibility for such a startling change in settled routine and 
order that was working most smoothly, efficiently, and cheaply. 


| Whether the nation will forget their supinity or not when the 





inherent and palpable weakness of this change spells disaster to our 
fighting ships is a point left for the future to determine. Press 


one to the conclusion that it is not now the intention of the authorities 
to employ the warrant-officer stokers as watch-keeping officers in 
ships where engine-room artificers would be subordinate to them. 
The answer to that is, that already the Exmouth’s engine-room 
artificers’ complement has been reduced by six, their places being 
filled by ten stoker mechanicians. So much for the prescience of 
the quidnunes that have attempted to gloss over this action of the 
Admiralty---that is, to set up partially unskilled men to do the 
work hitherto done, and done so ably and cheaply, by skilled 
artisans whose mechanical training cost the Admiralty nothing to 
obtain. : 
Another plea put forward by some of the apologists for thi 

wholly unnatural scheme of setting men of slight professional 
attainments over men whose outlook and abilities are of a much 
higher order than that of the average labourer, is the one that the 
Admiralty desire to kill trade unionism in the engine-room depart 

ment. Whether such an absurd idea was ever present in the mind 
of the progenitor of this stoker-mechanician the nation will never 
know ; but if it was, it would only tend to show how little the 
parent of this infant freak knows of the inwardness of an artificer'= 
life. At the outset, the present writer, of his own knowledge, can 
state that not more than 50 per cent. of the E.R.A.’s belong to 
trades unions ; of the remainder, it would be an insult’ to state 
that their zeal for their work or their patriotism was one whit the 
less than that of any other branch in the service. It is a wicked 


to hint that their loyalty to the service had been prejudiced by 
any act influenced by trades unionism or any other abstract or 
extraneous force of formulated opinion. 

To the foregoing all naval commanding officers will agree. There 
is less crime amongst the engine-room artificers than amongst any 
other class of similar magnitude in the Royal Navy. It seems stul- 
tifying to have to state these obvious facts. If this new scheme is 
carried out as originally set forth, the country will see a course of 
procedure adopted for manning the enginc-rooms of the Navy 
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ild not be tolerated by the Board of Trade in ships 
itile marine. The best practice in the merchant 
the very best mechanics that can be got for engi- 


ships that wor 
of the mercal 
navy is to have 
neering its ships. et, coe Krein ekitPeste 
of the skilled artisans. He wou 2 a bold superintending engi- 


or who dd - - 
ae boul have her twelve engineers reduced to six, and eight 


ee or donkeymen substituted in lieu. That is just what the | 
British Admiralty is about to do; and the pity is, such an attitude | 
er t with the condemnation it deserves. In the case of the | 


has not me 
Campania, 


amentable r 0 0 u a 
lanterataffing and inefficient staffing in the engine-rooms of the 


Dreadnought may mean, at the crucial moment, the loss or disable- 
ent of a fighting unit on which the success of a naval engage- 
pee may depend, the issue of which will be fraught with the 
tlirest consequences to this country should the enemy in that 
agement prevall. 
engagote the stokers to warrant rank by all means ; every avenue 
to promotion should be open to all ranks in the public service, 
but ear-mark U . : . AP ‘ 
calling for a high “— of trained engineering ability. There 
are many age me uties in the engine-room department that 
ld be ably filled by these exalted firemen, but keep them 


etre starting levers, and all the authority that is implied 


vay from the 
inthe term ‘senior officer of the watch below.” 
that has been to sea, and particularly those that have kept watch 
in a man-of-war, knows the exact and peculiar significance of the 
term engineer ‘‘ officer of the watch, : Unavoidable friction, which 
means lessened efficiency, must inevitably ensue if the warrant 
stoker is ever placed in a position to “‘ boss,” or give orders to, the 
technically trained engineer, termed in the service engine-room 
artificer. Should the whirligig of time bring around the 
grotesue exhibition of an officer whose professional value to the 
service will be 6s. 6d. per diem giving orders to a subordinate 
whose value to the nation is 7s. 6d. per day—those are the 
scheduled rates of pay of the warrant stoker that is to be, and of 
the chief E.R.A. that is actually now in being—the situation will 
be truly Gilbertian. Mr. Haldane has sent up a pathetic prayer 
for brains in the public service ; truly never was there a time in 
the history of the public service when there was greater need of 
them, when schemes like this under discussion can receive the 
imprimatur of officers holding high positions. ‘ 

April 23rd. ‘X-ENGINE-ROOM WATCHKEEPER, 


SCIENTIFIC METHODS IN 


Sin,—In these days, when so much is heard about technical 
education, it comes as a surprise to the young engineer that little 
use is made of it in practical engineering. In the average drawing- 
office the design of most machinery is still accomplished by more 
or less rule-of-thumb methods, mainly by reference to previous 
designs. And the little theory that is employed is left entirely to 
the inclinations of the individual draughtsman, and is often 
erroneously applied. This, of course, may not be true of many 
oftices, and may be indignantly denied by some engineers, but such 
a state of things appears to be still too common. 

Many articles have been written on drawing-office methods and 
organisation, describing systems of indexing drawings and methods 
of distributing work in the shops, but little or nothing has been 
said concerning the actual work of designing, which is surely quite 
as important a branch of the subject as the other. The average 
draughtsman, at least of the younger generation, is, or should be, 
a much more technically educated man than bis predecessors, and 
it would appear to be a benefit to the employer if his knowledge 
was made use of to the best advantage ; but to do this satisfac- 
torily ina large office the methods of design should be systematised. 
In advocating more scientific procedure in practical drawing-office 
work it is not to be denied that experience is often a safer guide 
than the blind application of theoretical principles, but even the 
trained judgment of experienced men may be easily wrong, and 
although this may result in an error on the safe side only, it is 
none the less unsatisfactory. What is required is the intelligent 
application of the fundamental laws of mechanics and machine 
design, guided and checked by the knowledge gained by ex- 
perience. 





THE DRAWING-OFFICE, 


The prevailing system seems to be, supposing it is desired to | 
design, for example, a steam engine of larger power than any yetcon- | 
t the drawings of engines already de- | 


structed by the firm, toins 
signed and determine the dimensions of the part of the new engine 
by a rule of simple proportion, without proper consideration as to 


the way in which such parts vary in strength with their dimensions. | 


Some calculation may be made regarding the stresses in such 
pieces as the piston-rod, bearing bolts, &c., but here there is no 


standardisation of the calculations and formule used by the | 
individual members of the designing staff. No two men would | 


probably estimate the load on the piston alike, and especially in 
compound engines it is frequently much exaggerated. It may be 
said that this will merely allow a larger factor of safety, but that 


should be all accounted for in the right place, namely, in the work- | 


ing stresses allowed, and the margin given for unknown forces, &c., 
detinitely settled. In most commercial engines, especially those 
for land work, the stresses are very low, compared with such 
machines as torpedo-destroyer engines, where saving of weight is 
essential, although there appears to be no reason why all engines 
should not be designed as closely with advantage. The arguinent 


may be advanced that the weight of metal saved would not pay for | 


the time taken in making calculations ; but if properly organised 
such calculations need not be lengthy or complicated, and it must 
be remembered that this time is spent once only when designing, 
whereas any waste of material is repeated every time the engine is 
made, and what is most important when preparing drawings for 
one of a series of standard machines, any undue liberality in the 
dimensions of the first will necessarily affect all those following, 
to avoid inconsistency. The rank and file of the drawing-office are 
generally quite ready and able to apply theory to their work, but, 
as the novice learns to his astonishment, there are frequently 
symptoms of surprising ignorance in his superior officers, who, 
quite naturally, have in consequence a great distrust of things they 
do not thoroughly understand. 


These men who are in responsible positions, and whose word is | 


law, prefer to think they are endowed with almost miraculous 


powers of judgment which enable them to point out at a glance of | 


the drawing that this shaft is too small, or that bolt too big. This 
quality may be trained and is useful, but it is uncertain to trust to 
entirely, and it is well known that drawings are very misleading, 
especially when drawn toa reduced scale. 

There are men who make great use of the formule found in the 
many pocket-books that are published, but they may be very bad 
guides when applied to a different class of machine and under 
altered conditions from those for which they were originally 
intended. The only rational way of calculating the strength of 
machines and structures is from first principles, and the designer 
cannot go far wrong if he thoroughly understands: them and has 
sufficient experience to apply them to practical cases. It is not to 
be advocated that every single machine should entail lengthy 
calculations, A system which appears to have much to recom- 
mend it is this :—Caleulate the stresses carefuily on the various 
important members of a machine already constructed, and proved 
successful. The results should be then collected, thoroughly 
weighed and considered by at least two competent men, and for any 
stress that appears to be too low or too high, a more reasonable 
figure should be substituted for future use. These corrected 
figures may be now tabulated as a standard on which to base 
future designs, 


A few simple formule only will be found necessary in most | 


cases, and should be duly recorded, and, where necessary, the 
various steps in the calculations described. This would form a 
sound basis for all succeeding machines of a similar type, and 


These men are only drawn from one class—that | 


ared suggest to his board of directors that the Campania, | 


her loss through being understaffed in the engine-room, | 


as it would be, can be insured for at Lloyd's; but | 


k the promoted officers for duties other than those | 


Each of my readers | 


would leave little room for errors to creep in due to ignorance or | 


varelessness of the individual ; but the whole system would be 
worse than useless unless these first calculations were carefully 
and thoroughly done, by a man properly qualified, who is not 
merely a skilful mathematician or an experienced practical engi- 
| neer, but one who can combine theory and practice in the right 
proportions, 

Sheets could be printed showing the parts to be calculated, with 
spaces for dimensions, stresses, bearing pressures, &c., to be filled 
in by the draughtsman responsible, who would sign his name at 
the bottom. These leaves filed away would form a valuable 
record, and would prove of great use in detecting the weak spot 
in case of possible breakdown. There would be more information 
here of an absolutely reliable nature than in all the text-books 
ever written. The German engineer has done this for years, and 
although there is no doubt he is inclined to overdo it, the English- 
man might do well to copy him to a certain extent. The English 
| engineer is justly famed for reliable work, and let it be long before 
| he should lose this reputation. He may, however, be still liberal 
| with material where it is really required, but let him learn to 
dispose it to the best advantage, and work in a systematic 
manner, 

If engineering employers do not approve of the application of 
theoretical science in their own drawing-offices, why do they 
| almost unanimously advocate technical education, and do their 
| best to advance the scientific training of their employés and 
apprentices! There is no sense in advising the expenditure of 
| large sums of public money in building colleges and paying large 
salaries to professors if the knowledge gained by the students is 
useless in practical engineering. For it is the designers and 
directors of our drawing-offices who can make most use of this 
scientific training. 

April 24th. 


DRAUGHTSMAN. 





THE PATENT-OFFICE LIBRARY. 

Sin,—With regard to your remarks appended to my letter in 
your issue of last week, I will be glad if you will allow me to say 
that my positive statement respecting the purchase of publications 
for the Patent-office Library was made upon definite information 
) given from an official source. I had occasion recently to ask for 
| a certain standard reference work, and, on learning that the par- 
| ticular bouk was not in the library, and expressing some surprise, 
| I was told thatit did not come within the requirements of thelibrary 
| as relating to trade marks, to which I suggested that it might apply 
| to patents and be useful to the inventor's work. The rejoinder to 
this was that the Government allowance did not admit of purchase 
of works for such purpose, and was not sufficient to cover purchase 
of what was considered of probable use in patent cases, which was 
all that could be considered in stocking the library. I was shown 
a large index of such selected works outstanding that could not be 
procured for want of funds. It also came out that the compara- 
tively excessive quantity of foreign literature pervading the library 
was due to this one-sided view, 

That the library contains a vast amount of literature of all kinds 
serviceable to the different requirements of such as make use of 
the library is admitted, but here is evidence that all is not done 
that might be done to fulfil what I maintain should be the first 
object of this ‘‘ Institute ”—promotion of the work of the inventor, 
technically and commercially. In expressing an opinion, I would 
say that ‘books of pure science” are not, in a general way, aids 
to the inventor. Certainly they should find place on the shelves 
here, otherwise the library would not be complete for the student. 
To be exact, I would say that the inventor’s progress is a stage 
beyond pure science; his work, though science may be at the base, 
is how to apply his ideas to practice for success. 

As to the subject catalogue, I am aware that there is a proof of 
the new edition, as far as compiled, available for inspection within 
the library, but my remark was to the fact that we still waited for 
the issue of this from the Press. The pamphlet series to which 
you call attention—guides to the Patent-office Library, as they are 
| there termed—is not enough, and they, I will point out, are not on 

the lines of a catalogue, having reference, severally, to the practice 
of specific arts, science, industries, or trades—some half-dozen 
only in all, If we are to receive the whole catalogue in this form, 
there must, of necessity, be duplication, and much time will be 
| required to sift therefrom the inquirer’s wants. 

What has been produced—subject catalogue, as a whole— 
although it may be serviceable for the purpose for which it has 
been compiled, does not, in my view, meet the requirements of 
this library, and the form and arrangement in which it is got up 
| manifests this, and that the first and right intents of this library 





| are not recognised. For instance, in the subject catalogue, first 

place is given to the author, a matter of minor importance, and 
| perhaps seldom a help. What is done elsewhere forms no pre- 
cedent for this library in respect to the point I am contending for. 
It occurs to me that what is wanted, in addition to what has been 
supplied, is a classification of the library works under the subject 
heads found in the ‘‘Abridgment Class and Index Key” of inven- 
tions, followed out on the same plan, as far as feasible, and com- 
piled ina handy form, from which one may readily choose and 
| choose again, perhaps including some reference to works, periodi- 
cals, &c., that are too general to admit of classification. Such 
“Library Key,” in fact, should be to the library what the “ Abridg- 
ment Class and Index Key” is to the Search Department. The 
copious form of the present catalogue may well serve the student 
pure and simple, but the inventor requires to cull his information 
from many parts of the library, and what is needed is some 
systemised handbook that will enable him, as it were, at sight, to 
spot what is wanted. In short, the inventor does not go to the 
library to cram, but to concentrate knowledge. as it were, to 
acquire momentary experience. 

London, April 23rd. 


HENRY BROCKELBANK, 


TRADE UNION LAW. 


Sir,—Referring to ‘“ Bar Strikes’” inquiries in your columns, 
will you allow me to amplify your footnote attached thereto for 
the information of your readers / 

The National Free Labour Association was founded in 1893 for 
the purpose of liberating industry from dangerous restrictions and 
for securing to the industrious the full, fair, and free exercise of 
the rizht to work. In thirteen years it has defeated over 500 
senseless strikes, and has enrolled half-a-million British workmen 
under the banner of free labour. In addition to the registration 
of non-union workers at the head office in London and at the 
district offices in Manchester, Leeds, Glasgow, Cardiff, and New- 
castle-on-Tyne, there are either offices for the registration of 
workmen or special labour agents of the Association in every 
industrial centre in the provinces. This ensures a comprehensive 
and varied reserve of labour from which employers have the 
advantage of making their selection. 

In view of the open admission of the trade union leaders that a 
trade union cannot prosper unless it is able to close the door to all 


| applicants for employment not registered in its membership, 


together with the past experience of the Sheffield rattening out- 
rages by Broadhead and others—in which it came out that the 
blowing up by gunpowder and the killing of several non-society 
Sheffield grinders was arranged and paid for as a matter of course 
by the local trade unions—the principle “‘ that trade unions can do 
no wrong,” which obtained the approval of the House of Commons 
recently without a division, is impossible of recognition by the 
overwhelming numbers of .non-unionised wage earners throughout 
the country. 

The talk about ‘‘ peaceful persuasion” and the ‘‘ peaceful con- 
duct of strikes’ is al’ arrant humbug, as can be seen by the 
following samples of the incessant abuse in characteristic language 
poured upon non-union workmen who dare to think for them- 
selves :— 

“Surely the hard-headed docker can drive the handful of 





capitalists’ slaves to some spot where their presence will be appre- 
ciated as a dirty crowd. No mistake, we shall distinctly refuse to 
work with free labourers. The battle will be fought on these 
grounds, and these alone, and on this question we shall be either 
wiped out or wiped in.”—Mr. J. H. Wilson, M.P. 

‘*If you cannot drive them into your union, then I have faith 
to believe you can find means to your hands to drive them to —— ; 
you know where I mean, men. ‘Treat them as men to be shunned, 
despised, to be kicked, to be trod upon as reptiles.” r. Ben 
Tillett. 

‘*The residuum, the scum, the scab, the lice, and the 
of humanity.”—Mr. John Burns, M.P. 

If the non-unionists are what they are painted to be, why the 
anxiety, the mean and cowardly efforts of trade unions to get them 
to become members? Do they feel lost without their brethren / 

What socialistic trade unionism has proved to be in Australia 
a blight upon all things tending towards progress and prosperity 
so it will prove—in fact, is proving—to be the case in this country. 

THE NATIONAL FREE LABOUR ASSOCIATION. 
W. CoL.ison, General Secretary. 

5, Farringdon-avenue, London, E.C., April 30th. 
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THE ‘“‘CONTRAFLO’’ CONDENSER. 


Str,—Professor Weighton has given us a very interesting paper ; 
all the more useful because so little in the way of experiment has 
been done with surface condensers. Some points remain concern- 
ing the Contrafio condenser for comment. About land condensa- 
tion and cooling towers and such like I do not propose to say 
anything, because I have no more than a general engineering 
acquaintance with them. But with marine condensers I have had 
experience, and to them I shall confine my attention. 

There are two points at issue. The first is the cost of a con- 
denser of any given power; the second is the efficiency of the 
condenser. Now if one square foot of tube surface in a Contraflo 
condenser will do as much as two square feet in an ordinary 
condenser a great deal must be gained. But it is as well to 
explain that in so far as the tramp steamer, of 600 to 2000 indi- 
cated horse-power, is concerned, saving in space and weight is no 
object. There is always plenty of space and to spare in the 
engine-room, the tonnage of which pays no port dues. Inthe Navy 
and ina certain type of liner a saving of space is important ; but 
there are a hundred tramp steamers afloat for one liner. In the 
liner, again. saving in first cost is of secondary value, in the tramp 
it is very important. The Contraflo condenser is fairly simple, 
and after a moderate allowance has been made for Mr. Morison’s 
royalties, its adoption ought to mean a considerable saving in first 
cost, always provided that it is really efficient. 

The question is how much or how little surface will suffice per 
horse-power. very common estimate among marine engineers 
is 151b. of steam per indicated horse-power per hour ; hot well 
temperature, 120 deg.; sea, 60 deg. In a ship the quantity of 
condensing water available is unlimited, so that I need not take 
it into consideration. Now, ordinary practice will give 1-5 square 
feet of tube surface to condense 15 1b. of steam per hour. A good 
deal depends, however, on the pressure at which the exhaust valve 
on the low-pressure cylinder opens. The lower that is, the less the 
tube surface required. On this factor Professor Weighton says 
nothing. It may be taken, then, that the case stands thus. The 
Contratio condenser, with an unlimited supply of condensing water, 
must deal with 15 ib. of steam per 0-75 square feet of tube surface 
per hour in order to be twice as good as the normal condenser. 
I cannot find from Professor Weighton’s paper what it can 
do with unlimited condensing water. That it is highly efficient 
with comparatively small quantities of cooling water is clear. 
But this for marine work is not the point. Thus, for instance, I 
believe that as much as 100]b. of steam may be condensed per 
square foot of thin copper plate per hour, but only under condi- 
tions that could not be had at sea. I would ask Professor Weighton 
to tell us whether or not the Contraflo condenser, with unlimited 
cooling water, can condense 151]b. of steam per hour delivered tc 
the condenser at a pressure of 8lb. absolute per 0-75 square feet 
of tube surface’ If less or more surface is required will he kindly 
give us the figures / 

As the paper stands.no comparison is drawn between the per- 
formance of the Contraflo condenser and a normal marine engine 
condenser, but only between the two condensers fitted to the 
experimental engine. I need scarcely point out that this is too 
limited to be of much value. 

I forbear dealing with the theory of the Contrafio condenser, or, 
indced, with that of surface condensation at all. My own experi- 
ence has presented me with very curious problems, which I have, 
so far, not solved ; I content myself now with asking for such 
further information as Professor Weighton may be in a positicn 
to give. I may add thata careful perusal of his paper has left 
me so far in doubt on the point I have raised that I feel no hesi- 
tation in asking for further information. In a word, given 
unlimited water, by how many pounds of steam per square foot 
per hour ought the Contraflo to beat the normal condenser ? 

Liverpool, April 30th. SUPERINTENDENT ENGINEER. 





LINKS IN THE HISTORY OF THE LOCOMOTIVE “ NOVELTY.” 


Sir,- T have only just seen your journal of January 26th. In the 
last paragraph you express doubt whether this locomotive was 
used on the St. Helens and Runcorn Gap Railway. I have lived 
within a mile of this railway ever since it was built, and from 1839 
to 1839 lived within 200 yards of Bishop’s Bridge, a hut under 
which was the only passenger station for the first few years of the 
railway, and I saw there on several occasions— probably between 
1830 and 1833—the locomotive ‘‘ Novelty,” which then drew the 
passenger carriage that ran between the town of St. Helens and 
St. Helens Junction Station, on the Liverpool and Manchester 
Railway. The only other passenger carriage on the St. Helens 
Railway ran from St. Helens to Runcorn Gap—now Widnes—being 
attached to any coal train that happened to be running in its 
direction. 

The St. Helens and Runcorn Gap Railway was never a horse 
railway, as you suppose. The goods and mineral traffic was always 
worked with locomotives, excent on the two steep inclines called 
‘Sutton Bank” and “ Farnworth Bank,” about a quarter of a mile 
each in length. The former was worked by a stationary engine 
and a rope. The second by a rope passing round a large wheel at 
the top of the incline, the full wagons always going to Widnes 
drawing the empty ones up the ** Bank.” This mode of propulsion 
continued till somewhere about 1846, when under the manage- 
ment of the late Mr. Sinclair the gradients were flattened. and the 
whole line has been worked by locomotives since that date. 

St. Helens, April 25th. Davip GAMBLE. 





THE INTERNATIONAL ASSOCTATION FOR TESTING MATERTALS.—It 
is arranged that this Association, which holds its congresses about 
every three years in industrial centres in various countries, shall 
this year meet in the Academy of Science at Brussels, from Septem- 
ber 3rd to 8th. The King of the Belgians accords the Congress his 
patronage, while Prince Albert of Belgium will be one of the 
honorary presidents, as also will the Ministers of Finance, 
Railways, War, and Trade, and the Mayor of Brussels. The 
programme of excursions includes visits to the harbour works at 
Brussels, and at Antwerp, the steel works of the John Cockeril 
Company at Seraing, the Arsenal at Mechlin, and the harbour 
works at Zeebruge. Among the papers to be read will be one on 
the ‘Industries of Belgium,” by Baron E. de Laveleye, and M. 
Camerman. It isexpected that a considerable number of members 
and delegates from this country will be present at the Congress. 
Mr. J. E. Stead, F.R.S , Middlesbrough, is the English secretary 
of this institution, 
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THS DAIMLER MOTOR CAR WORKS. 


Tue name Daimler will for all time be indissolubly 
associated with the motor car movement, and there is 
something peculiarly appropriate in the connection of 
this name with the company which, after many early 
vicissitudes, has achieved one of the foremost positions 
amongst the world’s builders of self-propelled vehicles. 
The Daimler Motor Company was amongst the pioneers 
of the industry, and when first formed acquired a portion 
of a disused textile factory at Coventry to commence the 
production of motor cars, with the English rights of the 
Daimler petrol motor as a basis. Every one who has 
followed the motor car movement will be able to recall 
the company’s earlier productions, and mentally trace the 
evolution of the fine cars which are now so frequently 
met with. Whether the evolution has been accelerated 
or otherwise by the changes of management which were 
so frequent some years ago, it is impossible to decide, but 
in all probability each successive chief has contributed 
some detail, until the whole vehicle, as it now appears, 
bears about as little resemblance to its earlier prototypes 
as it is possible to imagine. The adjoining portion of the 
same factory was for some years occupied by another 
company, also “floated”” when the motor car boom was 
at its height; but, like many others, this concern was 
unable to maintain its position amongst motor car 
engineers ; and recently the Daimler Company has been 
able to acquire the whole block and convert it, together 
with other adjacent premises, into a model motor car 
works, employing in all about 2000 persons, and turning 
out from 25 to 30 high-class vehicles per week. On 
Wednesday last the company celebrated the extension 
of the works by inviting a large party of gentlemen to 
a luncheon and visit of inspection. Included among 
the guests was a large number of gentlemen who are 
active competitors in trade. 

A glance at the plan—Fig. 1, on this page—will serve 
to convey an idea of the size of these spacious works, which 
stand only second in size amongst all the manufacturing 
works in Coventry. It will be seen that there are three 
main blocks, and the visitor approaches the offices in the 
lower block on the plan, at the bottom left-hand corner. 
Passing from the offices he is conducted into the machine 
shop—see above. This isan extremely light and spacious 
building with glass roof, and covers an area of 160ft. by 
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MACHINE SHOP, DAIMLER WORKS, COVENTRY 





100ft. It is 60ft. high, and has three galleries. The | engine lathes—Fig. 3. The second gallery is divided 
centre portion of the ground floor is devoted to inspection | between the brass fitters and turners, and the uppermost 
benches and tool distribution stores—Fig. 2. Along one | gallery contains the light machine tools and the tool 
side of the building, and under the galleries, are arranged | making department—Fig. 4. A powerful electric lift 
amongst other machine tools sixteen crank shaft turning | connects all four floors. The machines throughout this 
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Fig. 1—PLAN OF WORKS 


lathes. On these the cranks are turned from the solid | building are driven in groups by 14 H.P. electric motors, 
forging. Along the opposite side are heavy turret lathes | which transmit their power to overhead shafting, and 
and drilling machines, and the ends of the building are | from which again the motion is imparted to each 
occupied by grinding machinery and stores. The first- | member of the groups. The current in the first place 18 
floor gallery is occupied by light capstan lathes and | obtained from the Coventry municipal power station close 





May 4, 1906 THE ENGINEER 


eS = 
— — . —— ' re a —_ 


THE DAIMLER COMPANY’S WORKS, COVENTRY 


vttion seo pare AAG ) 





ye, ae 


net #2. 


wm Os ae 














Deptt foro 

















Fig. 6B—-ERECTING SHOP Fig. 7—ENGINE TESTING 





448 


THE ENGINEER 


May 4, 199 











by, and is transformed down to two-phase alternating 
50 periods at 200 volts. The cost of current averages 
slightly over 1d. per unit, and the whole of the electric 
motors, aggregating 550 horse-power, are hired from 
the Corporation. The shops throughout are lighted 
by Keith and Blackman’s incandescent gas burners. 
In this shop the lamps are of the high-pressure pattern, 
300 candle-power, and are fitted with a system of 
electric ignition. The light is distributed at the rate of 
1-5 candle-power per square foot, and each lamp burns 
11 cubic feet per hour, the gas costing 2s. 3d. per 
1000 cubic foot. The building is warmed in cold weather 
by a plenum hot-air system, the heated air being dis- 
tributed through the building by afan. In warm weather 
the system is reversed, the fan drawing in fresh air from 
outside. This striking shop was made by cutting away 
the central part of three floors from the old cotton mill 
and supplying a new glass roof. The lighting is excellent, 
and the shop is not inappropriately called the Crystal 
Palace. 

The premium bonus system of payment is employed, 
and the Daimler Company guarantees never to reduce its 
prices when once definitely fixed with the men. A 
vlance round the machine tools shows the rapidity with 
which the work is carried out, * Novo” high-speed cutting 
steel being used throughout. The system of inspection 
is very thorough, and devised to obviate as far as possible 
loss of workmen’s time, and to this end each piece of 
work is brought to the inspector’s benches after every 
operation. All tools are distributed to workers on the 
ticket system. This has Leen found more satisfactory 
than checks, which can be lent and borrowed by the 
men, and a weekly inspection of the tools is made. It 
is impossible here to record the whole of the many 
interesting operations which come under notice, but the 
system of cylinder boring is worthy of special mention. 
In the Daimler engines having four cylinders these are 
cast in pairs. They are secured to jig,and all flanges and 
bosses are faced up ready for the boring machine. In 
boring out on Herbert’s machines the castings are 
placed in a jig on the face-plate and roughed out by two 
tools in one operation. The finishing cut is made by a 
single point tool. A third tool fulfils the double operation 
of facing the bottom finishing off the top of the cylinders. 
No setting second for the second cylinder is required, a 
sliding chuck which brings it exactly to position being used. 
The cylinders require to be neither ground out nor 
“lapped.” By this method of working, we are informed, 
a pair of cylinders 5in. diameter and 13in. long can be 
turned and faced in two and a-half hours, and on account 
of the system of previously mounting and facing up the 
castings the cylinder walls are maintained a practically 
uniform thickness after boring. 

The milling machine shop—Fig. 5—measures 160ft. by 
56ft., and contains many of the best known makes of 
milling and gear-cutting machines, most of the latter 
being made by Messrs. Brown and Sharpe. For cutting 
bevel gears a Bilgram machine, made by J. E. Rein- 
ecker, of Chemnitz, is used. This is really a planer, 
and produces gears with involute teéth without the use 
of a template. The cutting tool is of triangular section, 
with cutting flanks at an angle of 75 deg. to the horizontal 
plane; it is reciprocated backwards and forwards in a 
headstock, while the gear-wheel blank has imparted to 
it a rolling motion. The teeth thus formed have a 
practically perfect finish, because they are cut with 
the flanks of the tools, and not with the points. 
The machine is so simple in operation that it needs 
only the attention of a boy. It is shown in the 
foreground of Fig.5. Other important operations carried 
out in this shop are the milling of the faces of the flanges 
of the aluminium gear and cross shaft cases by large 
vertical milling machines, mainly by Herberts, for 
which a very powerful machine by the same firm 
is used, and the milling out of two deep grooves 
in the nickel steel forging used for the back axle. 
Fig. 6 gives a view of the engine-erecting shop, 
which covers an area of 6000 square feet. This shop also 
contains a special machine for grinding the eight valves 
of each set of engines, which was formerly a long and 
tedious process when done by hand. The machine 
resembles a vertical drilling machine, the cylinders being 
placed on a vertically adjustable table. The valves are 
placed in position on their seats, and have a screw-driver 
nick on the top. A flexible shaft from the vertical spindle, 
and carrying a suitable tool, is brought down on to the 
tops of the valves, and causes them to rotate, while a 
tappet underneath the table is caused to lift the valves 
periodically by means of a cam. A very considerable 
saving in labour has been effected by the introduction of 
this machine. Formerly the operation of grinding in 
eight valves occupied 7} hours, but now the time 
required is only 14 hours. All the cylinders are tested 
hydraulically in this shop to 1001]b. per square inch, and 
we noted that the castellated nuts usually fitted wherever 
possible in motor car engines has given place to ordinary 
nuts and spring washers. 

From the engine erecting shop the motors are next 
taken to the engine-testing shop, a view of which is given 
in Fig. 7. This shop measures 100ft. by 30ft., and finds 
employment for thirty men. Some idea of the thorough- 
ness of the testing will be gathered from the fact that 
the weekly consumption of petrol amounts to thousands 
of gallons. The cooling water for the cylinder is con- 
veyed to the various testing stands from an overhead 
tank, and the exhaust gases from all the engines is led 
into a chamber underneath the floor. Each set of engines 
is first run continuously for twelve hours before being 
tested on the brakes, and on these a two hours’ run at 
full load has to be complied with. Fig. 8 shows a view 
of the smith’s shop, 100ft. by 50ft., which contains thirty 
hearths, and the usual appurtenances of a well ordered 
smithy. The draught for the whole of the hearths is 
produced by a Sturtevant exhaust fan noiselessly driven 
by electric motors. As will be seen, this department is 
well lighted by glazed roofing in the daytime, and by 
ineandeseent gas burners at night: The cleanliness of 


1 
2 


| coach-building. 


the place is almost painful when compared with the 
average smith’s shop, the flooring being of cement flags 
throughout. 

Most large motor car building establishments find it 
necessary to include in the scope of their operations 
The Daimler Company constructs the 


| car throughout, and the body-building department is one 





of the most important branches. The body-making shop 
—Fig. 9 covers 21,600 square feet, and finds employ- 
ment for 100 men. Wood is used exclusively in the body 
construction, mahogany for the panels, English ash for 
the frames, and American white wood for the seats. The 
designs of bodies are numerous, and each is “laid out” 
full size on large tables. 
painting, trimming, and finishing shops, which finds work 


for 100 men, and covers 20,000 square feet, and is heated | 
Gas heating has been tried, | 


throughout by steam pipes. ! 
but found defective. The painting shop is maintained at 


an even temperature of 65 deg., and the bodies each | 


receive from sixteen to twenty coats of paint. The 
varnishing is done in a separate dust-proof room, main- 
tained at a temperature of 70 deg. 


stacked in an isolated store for seasoning. and this store | 
| adjoins a well-equipped sawmill. 
| are the frame-making, wheel, and tire-titting shops, 140ft. 
by 60ft.; erecting shop, 260ft. by 80ft., capable of accom- | 
modating sixty chassis; running shed, 220ft. by 60ft., | 


where the cars are washed and overhauled after being 
tested on the roads. This shop is provided with a large 
number of pits, to enable the various adjustments to be 
made and defective parts to be taken down and replaced. 
One fairly common operation to be witnessed in this 
department is the changing of gears. If these are found 
to be at all noisy on the roads, the tester reports them, 
and they are replaced by others. It is found somewhat 
difficult to prevent “ singing” in the gear-box, no matter 
how perfect the wheels may be cut, and it is frequently 
found that a set of wheels that may be noisy in one box 
will run sweetly in another, and vice versa. It should be 
stated that all the gear wheels are carefully cut out of 
mild steel blanks, and afterwards case-hardened. A 
special shop, with furnaces constantly at work, is employed 
for case-hardening gears and other wearing parts. The 
articles are placed in pots containing charred leather, and 
heated to 960 deg. They are then allowed to cool and 
reheated to 750 deg. before being quenched in oil. The 
running shed is lighted throughout at night by electricity, 
and every possible precaution is taken against fire. In 
this respect the works and offices throughout are admirably 
equipped with a complete system of sprinklers and hand 
extincteurs. A complete system of telephones is also 
provided, and has a central exchange for seventy-five 
lines. The materials employed in motor car construction 
are required to be of the best possible quality, for pro- 
bably no assemblage of mechanism has to withstand 
more numerous or more varied stresses. In order that 
all precautions may be taken against the introduction of 
faulty materials, the works has its own physical and 
analytical laboratories under a qualified metallurgist. 
The laboratory is self-contained, with electric motor for 
driving tools for making test pieces. For making tensile 
tests a Denison testing machine capable of exerting a 
pull of 40,000 lb. is employed, and Izod’s impact machine 
is used for tests of brittler.ess. The drawing-office is 
well illuminated, heated, and ventilated, and finds em- 


ployment for thirty draughtsmen, a separate room being | 


provided for stores and photograph copying. 
The following table shows the floor spaces allotted to 
the various branches of the works. 


Area. 
Square feet. 
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Engine testing ... 
Body building .. 
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Car testing... 
Trimming ... 
Painting 
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245,300 100 

In every branch of the works system prevails. It is, 
however, not carried to excess. The heads of the various 
departments, as befits a comparatively young industry, 
are young men. Most of the machine tools are of British 
production, but the best tools for their own individual 
purposes have been obtained irrespective of nationality. 
To make the works complete requires the addition of its 
own power station and foundries, and these will, no doubt, 
follow in due course. So far the company has confined 
its attention almost exclusively to the pleasure car, which 
is perhaps the most remunerative side of the industry, 
but, later on, we shall no doubt find it developing its 
resources by catering for the commercial side of auto- 
mobilism. 

In concluding this somewhat sketchy description of the 
Daimler Company’s works, we have to acknowledge our 
indebtedness to Mr. E. M. C. Instone, the manager, for 
the courtesy extended to us, and the facilities and informa- 
tion freely placed at our disposal. 








ENGINEERING RESEARCH. 


AN announcement to which the attention of our readers 
may be directed was made by Mr. E. P. Martin at the meet- 
ing of the Institution of Mechanical Engineers last Friday. 
Mr. Martin said that the Council, after examining their 
accounts, found themselves in the position to be able to 
take up a new subject for research, and they invited 
members of the Institution to make suggestions as to 
what form the inquiry should take, Any suggestions must 


Fig. 10 shows the well-ordered | 


The timber is all | 


Other important shops | 


—= 
be in the hands of the secretary before August 
understand that the research proposed need not neces 

sarily be of laboratory nature, but that any inquiry tha ; 
could be carried out under ordinary commercial cor - 
tions would receive the consideration of the Counei] az 
a typical series of the kind the marine engine trials f 
1887-1892 may be mentioned. It will probably be Uaefal 
to remind our readers that the following research cee 
has been carried out by the Institution in past years. 

Friction, 1885-90; Riveted Joints, 1887-8; Marine Engine 
| Trials, 1887-92; and the Steam Engine, 1895-1905. ° * 
| the present time the following researches are ‘ 
progress :—The Value of the Steam Jacket, which com. 
menced in 1887; Alloys, which commenced in 18x9- ona 
| the Gas Engine, on which a start was made in 1895, 


Ist. We 











DOCKYARD NOTES. 


AcuRIOUS impasse is reported from the Mediterranean, Where 
Lord Charles Beresford has issued a stringent memorandum 
on the subject of coal consumption. Thismemorandum point 
| out that economy of coal consumption may mean everything 
in war time, and consequently the consumption of every ship 
is to be duly recorded and circulated with honours fo the 
| smallest consumption per horse-power and blame to the 
largest. Hence the trouble, because under normal conditions 
Belleville boilered ships burn less coal than the others, and ‘ 
relatively slack engineering staff may so find itself occupying 
an unduly high place against some non-Belleville ship.” ix 
order to adjust this matter fairly, it is proposed to have some 
kind of handicap, so that the careful staff in a ** coal eater” 
shall earn the reward due to their exertions. The absence of 
some such rule has hitherto ruined all attempts at putting 
coal consumption on the same lines as coaling record 
competitions, 


LIEUTENANT Kanipa, of the Japanese Navy, has been 
attached to the advanced mathematical course at Greenwich 
Royal Naval College. After a year there he will proceed to 
Portsmouth for further service with the Royal Navy. 


Many of his friends in this country will be interested to 
learn that Captain Kuroi, who was in England for a long 
while prior to the war, and who commanded the naval shore 
battery which destroyed the Russian ships in Port Arthur 
Harbour, is now on his way to this country for special service, 


Tue Austrian cruisers Kaiser Franz Josef and Kaiserin 
Elisabeth are having their old 9-4in. bow and stern guns 
replaced by modern 6in. pieces. This following the 
Italian lead with some somewhat similar vessels. 


Is 


THE Queen, from the Mediterranean, and the Sutlej, from 
the China Station, have arrived at Portsmouth to pay off, 
The Hogue, also from the China Station, has just paid off at 
Devonport. 


Tue secret German battleships, Ersatz Baden and Ersatz 
Sachsen, are smaller than all the secrecy about them 
suggested. The exact displacement in metric tons is 17,710, 
which is approximately 17,500 in our measurements. The 
speed will be, it is hoped, 19-5 knots, and the armament is 
provisionally fixed at fourteen lin. 50-calibre guns. The 
cruiser to be built is 14,760 tons, and will probably carry six 
or eight 1lin. and some 6in. guns. She is practically the 
‘*S”’ battleship that was to have been built, enlarged some- 
what to give more speed. 


THE French are about to put in hand two armoured 
destroyers of 440 tons and 25 knots. 

Or the new British submarines to be laid down, one will 
be of a new type ‘‘ C,’’ which will have superior radius to the 
‘*B”’ class and better accommodation. She will be far and 
away the most perfect submarine in existence. 


THE Japanese battleship Katori, built and equipped by 
Vickers, Sons and Maxim, Limited, successfully completed 
her offici:l trials at the beginning of this week, and is 
expected to sail for Japan before the end of the month. The 
Katori has four 12in., four 10in., and twelve 6in, quick-firing 
guns. During the trials five rounds were fired from one of 
the 10in. guns in 2 minutes 8? seconds. The rate of fire of the 
12in. guns, from which three rounds each were fired, was also 
found to be high. In some cases, both guns in each barbette 
were fired simultaneously. Eight rounds were fired from one 
of the Gin. guns in 52 seconds. Her full power trials at her 
designed mean draught of 27ft. produced a speed of 20°22 
knots, while in a 24 hours’ test at three-quarters of full power, 
she averaged 17:8 knots on a coal consumption of 1-6 1b. per 
indicated horse-power per hour. 








H.M.8. BLACK PRINCE. 


THE engines of H.M.S. Black Prince, of which we give a 
double-page Supplement, were fully described in our issue of 
December 30th, 1904. There are two sets of engines, together 
developing 23,000 indicated horse-power, and designed to give 
the ship a speed of 23 knots. They were constructed by the 
Thames Ironworks and Shipbuilding Company of Greenwich 
and Deptford, formerly Messrs. John Penn and Sons. Each 
set of engines is of the four-cylinder four-cranked triple- 
expansion type, the sequence or arrangement of the cylinders 
from forward being—low, high, intermediate and low, and 
their diameters in that order are 77in., 43$in., 69in., 77in. 
The stroke is 42in. All the cylinders are steam jacketed. 
The high and intermediate-pressure cylinder valves are of the 
piston type; those to the latter being duplex; while treble- 
ported flat valves are fitted to the low-pressure cylinders. 
The engines are balanced on the Yarrow, Schlick, and Tweedy 
system, whereby the inertia of the moving parts is neutralised, 
and very steady running obtained. 








Tuer Roya ScorrisH Society or Arts.—The Society will visit 
the mechanical and electrical engineering laboratories in| the 
Heriot-Watt College on Monday evening, the 7th May, 1906, iat 
eight o’clock. Professors Stanfield and Baily will give a deserip- 
tion of the new engines and alternate-current machinery. = 
include a steam turbine, oil engine, suction gas plant, petro 
engine, polyphase dynamos, rotary converter, transformer 
induction motors, &e. A demonstration of the machinery ¥) 
follow; 
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RAILWAY MATTERS. 


Tur survey of the proposed Indian Railway from Moul- 
mein to Yeh shows that the line would be 93 miles long, and would 
cost about 83 lakhs of rupees, 


EIGHTEEN thousand men in the locomotive department 
of the London and North-Western Railway have decided to ask 
the directors for a week’s holiday without loss of pay each year. 


Tur approximate cost of constructing the Swedish 
State railways is put at £23,888,000, and of the private lines 
£23,333,000, making a total of £47,221,000. Of this about 
£11,111,000 was for rolling stock. 

Tat Board of Trade Journal states that a concession 
for the construction of a railway—steam or electric traction 
between the ports of Valparaiso and Santiago, and with a branch 
xe connecting Concon and Quintero, has been granted. 





lir 

Tur Feuille Fédérale Suisse contains copy of a decree 
granting the Langenthal-Jura Railway Company a concession for 
the construction and working of an electric railway between 
Langenthal and Ensingen. The headquarters of the company are 
at Langenthal. 


juz North-Eastern Railway Company is responsible 
for three remarkably fast start-to-stop timings, the 9.38 a.m. from 
York to Neweastle at 58-9 miles per hour, the 9.13 p.m. York to 
Parlington at 60-5 miles per hour, and the 1.8 p.m. Darlington to 
York at 61-7 miles per hour. 


‘HE general manager of the Metropolitan District Rail- 
way, Mr. John Young, resigned that position on May Ist, and will 
join the board of directors. Mr. A. Collinson, of the mechanical 
engineers’ department of the North-Eastern Railway, has been 
app jinted to succeed Mr. Young as manager of the district. 


Ten hours between Chicago and New York on electric 
trains, and making an average speed of 75 miles an hour, is the 
jan of incorporators of the Chicago and New York Electric Air 
ine Railroad. It is asserted that ‘‘some of the rightof way has been 
secured.” They hope to have the line in operation in five years. 


Tue Canadian Government has, it is understood, 
practically decided to award the contract for the construction of 
the portion of the National Trans-continental Railway, extending 
240 miles east of Winnipeg, to Mr. McArthur, and the 150 miles 
west of Quebee City to Messrs. Hogan and McDonald. Both, says 
Reuter, are Canadian firms. 

Tut North-Eastern Railway has commenced a five 
hours’ service between Sheffield and Edinburgh, passengers leaving 
Sheffield at 8.30 a.m., which train now connects at York with the 
8,50 a.m. from Leeds to Edinburgh. The Sheffield departure 
time had hitherto been 7.15 a.m., and a 63 min. quickening is also 
effected as between Hull and Edinburgh. 


Tue problem of removing the dust and dirt from the 
subway in New York has been solved, it is stated, by the use of 
the vacuum cleaning apparatus, a test having been made in one of 
the stations. It is proposed to equip a car with the apparatus, so 
that it can be readily moved to different points and enable the 
whole system to be thoroughly cleaned out. 


Tur head water in the Niagara River is said to vary as 
much as 9ft. at different times. This is caused by the wind, 
which, when it blows briskly for several days from the east, will 
cause the water in Lake Erie to be driven back in such large 
volumes as to make this variation in the water level possible. This 
change in water level is a frequent occurrence. 


Tue cost of constructing the Swedish railways is only 
about £5800 per mile, which it is stated is the cheapest rate in 
Europe, where the ordinary cost of construction is said to be 
about £25,600 per mile. This good result is partly ascribed to 
buying the ground relatively cheaply, to a comparatively 
modest supply of rolling stock, and to the fact that most of the 
railways are practically single lines, 


Tue text of a Bill which proposes to authorise the 
Board of Trade to hold inquiry into complaints regarding over- 
crowding in trains was issued recently. The Bill would empower 
the Board to make orders to the railway companies, and in the 
event of non-compliance with the order, to deprive the offending 
companies of the benefits of the Cheap Trains Act, and to fine 
companies neglecting to prevent overcrowding. 


Contracts have been let by the Canadian Government 
for building two sections of the Grand Trunk Pacific Railroad as 
follows :—The western section from Winnipeg east to Peninsula 
crossing near the junction point of the Fort William branch, 245 
miles, to J. D. MeArthur, of Winnipeg, at about Is. a yard for 
earth and 6s. 6d. for rock ; estimated total, £2,602,000. ‘This was 
about £50,000 below the estimate of the Government engineers. 


Tuer President of the Board of Trade has appointed 
Lient.-Colonel H. A. Yorke, R.E., C.B., Chief Inspecting Officer 
of Railways; Mr. Robert Turnbull, of the London and North- 
Western Railway Company, and Mr. Richard Bell, to be a 
Committee to examine and test appliances designed to diminish 
danger to men employed in railway service. Mr. J. P. S. Main, 
Assistant Inspecting Officer of Railways, Board of Trade, has been 
appointed to act as Secretary to the Committee. 


Tur New York, New Haven, and Hartford Railroad 
Company, it is announced, have authorised the construction of a 
30-mile double-track low-grade line from a point on the main line 
between Greenwich and Portchester to a junction with the New 
England Railroad, just west of Danbury, in order to shorten the 
road to the Berkshires, and to permit the diversion of a consider- 
able amount of goods traffic from the New York division to the 
New England Division. The cost is estimated at £500,000. 


Tue Jaffa-Jerusalem Railway has been working since 
1892, and the receipts in 1904 were £35,101, as against £31,152 in 
the preceding year, giving an increase in 1904 of £3949, or 12-6 
percent. The receipts in 1904 were the highest obtained since the 
opening of the line, and it is from the passenger traffic that this 
surplus is principally derived. The number of passengers con- 
veyed on the line in 1904 was 9555 first-class and 83,021 second- 
class, or a total of 92,576, compared with 6024 first-class and 
69,584 second-class, total 75,608, in 1903. 


_ Tue Chicago and North-Western Railroad has paid 
into the Michigan State Treasury £128,151 for arrears in taxes. 
his is the first road to pay up its taxes under the recent decision 
of the United States Supreme Court, upholding the Michigan 
ad valorem tax law of 1901. The railroads, while contesting the 
new law, continued paying their taxes each year under the old 
Specific tax law. They now have to pay the difference, and pay, in 
addition, a penalty of 1 per cent. per month for the delay in 
complying with the terms of the new law. This penalty, in the 
case of the Chicago and North-Western, amounted to £21,228, 


‘Tue first application of the multiple-unit system of 
railway motor operation and electrical control to motors of the 
alternating current commutator type will be made soon on the 
suburban extensions of the Milwaukee Electric Railway and Light 
Company, one of which is 20 miles and the other 16 miles long. 
According. to Power, the motors will be the “ combination ” type 
for operation on either alternating or direct current.— Each car 
will be equipped with four 75 horse-power motors. The electro- 
motive force on the alternating current overhead lines will be 
3300 volts, and transformers on the ears will reduce this to the 
broper voltage for the motorsi 








NOTES AND MEMORANDA. 


THE United States gasoline torpedo is now an official 
weapon. Its speed is 36 knots. 

To the United States must be credited another 
record. The American Society of Civil Engineers has admitted a 
woman to membership in one of its lower grades. 





PaLttapiIumM has about the same degree of hardness 
as platinum. It may be easily rolled into sheet, and is usually 
found in commerce in the shape of thin sheet or foil. 

WATER-FINDING or “divining” is usually accom- 
plished by means of a hazel twig. One expert, however, is said 
to make use of a watch spring. It is probably out of a Waterbury 
watch. 

Tue Officer Administering the Government of the Gold 
Coast reports that the output of gold from the Colony, including 
Ashanti, for the month of March amounted to 16,662 0z., valued at 
£63,387. 

THE use of aluminium in mixtures which are intended 
to withstand pressure should be avoided, as even a few hundredths 
of 1 per cent. of aluminium in steam metal will lead to its leaking 
under pressure. 


Ir is reported that an engineering firm at Pittsburg 
has patented a new type of universal plate mill. The mill will be 
driven by an electric motor of 6000 to 8000 horse-power capacity, 
this, it is said, being the first time that a mill of this character and 
size has been electrically driven. 


A writer in the American Machinist stated recently that 
a steam pipe of 6in, to 8in. diameter was covered witha wooden box 
of 12in. diameter which was filled with sawdust-mortar, one barrel of 
lime to five of sawdust. Before covering the pipe—nearly 700ft. in 
length—it condensed 1440 1b. of water hourly; after covering it 
condensed 195 1b. hourly. 


Wartst in the fourteenth century the woods and 
forests occupied in Tuscany an area of 800,000 hectares 
1,976,848 acres—at present they hardly measure more than 
450,000 hectares—1,111,977 acres. In the course of five centuries 
their extension has, therefore, diminished by seven-sixteenths, 
Re-afforesting, however, is now earnestly advocated. 


Tue steel chimney of largest diameter in the United 
States is at the smelting works of the Copper Queen Consolidated 
Mining Company, at Douglas, Ariz. This is 200ft. in height, 25ft. 
internal diameter, and 34ft. diameter at the base. The steel 
chimney of the Compania Minera de Penoles, at Mapimi, Mexico, 
is 300ft. in height, 14ft. internal diameter, and 24ft. in diameter 
at the base. 


ALL tests that have been made show conclusively that 
it is the material containing the largest number of air cells, 
or dead air spaces that give the most efficient results as non-con- 
ductors of heat. Durability is also an important factor, and 
should be duly considered when selecting a material, as some good 
non-conductors which would be fairly durable on low temperature 
work, would be useless on high. 


ALTHOUGH the Hall American patent for the manu- 
facture of aluminium has expired, the Bradley patent is still in 
force, and will not expire until 1909. The ll on patent is of 
fundamental importance for the manufacture of aluminium, cover- 
ing, as it does, the use of the current, as well for the purpose of 
keeping the electrolytic bath in a molten condition as for effecting 
its decomposition and setting the aluminium free at the cathode. 


In a recent article in a German paper, Herr Paul 
Speier shows that the spontaneous ignition of zine dust is out of 
the question when the material is properly packed. Wetting of 
the material is also without danger. Ignition and explosion can 
only occur in the presence of air. The matter is of some import- 
ance, inasmuch as steamship owners sometimes refuse to transport 
this material, and fire underwriters have stringent regulations with 
respect to it. 

ATTENTION has been drawn by Professor Thurston to 
the effect of water dropping on the wheel from the casing. The 
energy absorbed by a single drop of water falling on the periphery 
of a turbine wheel, 10ft. diameter, running at 500 revolutions a 
minute, amounts to 67-7 foot-pounds. When it is considered that 
of the whole weight of steam passing through the turbine some 20 
per cent. is condensed, it is not difficult to see that the loss from 
this cause may be important. 


AccorpING to. the American Manufacturer, the coal 
deposits of North America are estimated to contain nearly as much 
as those of Europe, or 681,000,000,000 tons, but even this gigantic 
figure is completely dwarfed by Asia’s wealth of coal, as to which 
it is at present impossible to make an even approximate estimate. 
China more especially seems to possess inexhaustible supplies, and 
a German scientist has put the coal deposits of the province of 
Shansi alone at 1,200,000,000,000 tons. 


SEVERAL arrests have been made in New York City for 
violation of the law making it a misdemeanour to burn soft coal 
within the city limits. Two hotel managers are among those 
arrested. They claim that since the anthracite strike it has been 
impossible to obtain anything but soft coal in the quantities 
needed for their power and heating plants. The campaign against 
smoking chimneys was started before the beginning of the strike, 
and several important power stations have been receiving the 
attention of the Health Commissioner. 


THE specific gravity of non-conducting materials is in 
many cases of vital importance, For marine work especially take, 
for instance, a steamer of the size of the s.s. Teutonic, of the White 
Star Line, the difference in weight of the covering applied, which 
was of low specific gravity, effected a saving of over 100 tons in 
weight. If the work had been done with high specific gravity 
material, says Mr. Ashby W. Warner in a paper on ‘“‘ Non-con- 
ducting Work,” read before the Cleveland Institute of Engineers, 
this steamer would have carried over 100 tons deadweight more 
than was necessary. = 


A PRELIMINARY statement on the production of 
hydraulic cement in the United States during the calendar year 
1905 has been issued by the United States Geological Survey. It 
shows that the total production of all kinds of hydraulic cement in 
1905, including Portland, natural rock, and slag or Puzzolan 
cements, was 40,894,308 barrels, valued at £7,202,437. This was 
an increase of 9,219,051 barrels, valued at £1,996,053, over the 
production of the previous year. Of the total amount of cement 
manufactured in the United States in 1905, 36,038,812 barrels were 
Portland cement, 4,473,049 barrels were natural rock cement, and 
382,447 barrels were slag or Puzzolar cement. 


Setpom in the history of chemical industry has any 
chemical product undergone such marked variations of price 
within a few years as thorium, the principal constituent of incan- 
descent mantles. Early in 1894, thorium nitrate was sold by the 
German combination at 2000 marks per kilogramme, and by 
January of the next year it had fallen to 900 marks; in July of 
the same year it stood at 500 marks, and in November at 300 
marks. In 1896 it fell in May to 150 marks, and in October to 
90 marks, touching its lowest price, 30 marks, in 1899. After 
that the price was pushed up to 53 marks, less 7 per cent. dis- 
count, in May, 1904, a figure which the ‘Convention ” succeeded 
in maintaining till January of this year, when it dropped to 
27 marks, less 3 per eent; discount) 








MISCELLANEA. 


Tue Cardiff Corporation having been informed that a 
saving of £2000 a year could be effected by purchasing steam motor 
wagons for the collection of street and house refuse, have adopted 
the scheme. 


Accorpine to the Frankfurter Zeitung, it has beon 
decided by the Vienna Town Council to acquire from the Inter- 
national Electricity Company the whole of its undertaking in that 
city as from May Ist, 1908. 

Tur River Wear Commissioners have given instiuc- 
tions for the seawall at the south side of the south protecting pier 
to be continued forward up to high tide level for a distance of 
300ft., at an estimated cost of £3000. 


A copy of a law authorising the construction of a 
concrete bridge over the Barranco Hondo, on the main road from 
Santa Cruz de Tenerife to La Orotava, Canary Isles, is contained 
in the (aceta de Madrid of April 17th. 


Tae German Government are reported to have agreed 
to the construction of an embankment at Soest to hold up the 
water of the river Mihne at a cost of £660,000. This, says the 
Times, will constitute a further step in the provision of great reser 
voirs in Westphalia. 





Bots the Prussian and Bavarian Governments are, 
according to the Norddeutsche Allgemeine Zeitung, of April 25th, 
about to take part in the extension of the canalisation of the 
Maine from Offenbach to Aschaffenburg, giving a minimum depth 
of 8ft. as far up as the latter town. 


THE Gaceta de Madrid of 17th April contains a copy 
of a law instructing the Public Works Department of the Canary 
Isles to draw up plans for the construction of auxiliary landing 
stages at various ports in the Isles, to be completed within six 
years from the final approval of the plans. 


Tue Brighton Corporation has accepted the principle 
of a minimum wage for its workpeople. From this week none will 
receive a smaller remuneration than 24s. a week. Overtime is to 
be abolished, so that the actual earnings will not in every case be 
increased for unskilled labourers, but additional men will have to 
be employed. 


THE structural work in connection with the new great 
south dock of the Cardiff Railway Company has now been prac- 
tically completed, and considerable progress has also been made in 
its equipment. There is already nearly 40ft. of water in the dock, 
but owing to the uncertainty existing as to the time of the com 

letion of the coal hoists and cranes under construction, no date 
as yet been fixed for the opening ceremony. 


THE question of motor traction is coming to the fore- 
front in Egypt. During the past two months three companies 
have received Khedivial sanction for auto-transport, motor omnibus, 
and motor carriage enterprises ‘on a large scale in Cairo and Alex- 
andria ; and two of these companies have been successfully floated, 
says the Times. Last year automobile imports totalled over 
£30,000, £22,000 of which was of French origin and £5600 British. 


Tue Legislative Council of the Straits Settlements have 
accepted the tender of a British firm for the Singapore Harbour 
Improvement Works for a sum of £1,030,693. The depth along- 
side the quay is to be 18ft., and the same is to be constructed so 
as to admit of dredging to 24ft. at an extra cost not to exceed 
£65,000. The contractor agrees to construct the two outer pro- 
tection moles required by the Colonial Government within two 
years from the acceptance of the tender. 


At the inquest at Accrington on Tuesday, on the body 
of a young man who had been killed by the bursting of an emery 
wheel making 1120 revolutions a minute, at Messrs. Howard and 
Bullough’s works, it was stated that the only test applied to the 
wheels was to run them for five minutes before they were used. 
The factory inspector asked what was the use of such a test as 
that? The foreman of the department said the test was considered 
sufficient. A verdict of accidental death was returned. 


Mr. Vice-Consut FREEMAN believes that it is practi- 
cally impossible to purchase good British rubber tires for carriages 
in Alexandria. Those used are mostly French, Austro-Hungarian, 
or American. Rubber tires are in great demand for the carriages 
of the numerous wealthy residents, and, owing to the injurious 
effect of the sun, renewals must be comparatively frequent. _It is 
admitted that British tires are superior to those imported from 
other countries, and would sell well if properly introduced. 


THE following candidates are declared by the Civil 
Service Commissioners to have obtained the first fourteen places 
at the open competitive examination which was held on the 13th 
March, 1906, and following days, for the entry of probationary 
engineer cadets in the Royal Navy :—John Christopher Flint, 
William Ernest Daw, Grice Widenham Smyth, Dennis John Hoare, 
Harold Francis du Mitand Hunt, Frank Trevor Wilkins, Harry 
Edgar Ash, Aldridge Evelegh, Theodore George Sheppard, 
Charles William Lambert, Allen Ward Hunt, Cecil Roderick 
Hoare, Charles Stuart MacDonald, and Albert Kingsley Dibley— 
in order of merit. 


Tue International Association for Testing Materials. 
which holds its congresses about every three years in industrial 
centres in various countries, will this year meet in the Academy of 
Science at Brussels from September 3rd to 8th. The King of 
Belgium accords the Congress his patronage, while Prince Albert 
of Belgium will be one of the honorary presidents, as also will the 
Ministers of Finance, Railways, War, and Trade, and the Mayor of 
Brussels. The programme of excursions includes visits to the 
Harbour Works at Bruges and at Antwerp, the steel works of the 
John Cockerill eee Seraing, the Arsenal at Mechlin, and 
the Harbour Works at Zeebruge. 


Dvurine the summer of 1905 difficulties were experi- 
enced in the working of the London County Council steamboats, 
owing to the fact that the Thames Steamboat Company was also 
running boats to and from a number of the piers. This often 
occasioned much confusion among the public, and increased con- 
siderably the difficulties of dealing with the traffic at the times 
when the piers were most crowded. The Rivers Committee have 
devoted considerable attention to the subject, and now report that 
they are in a position to recommend the Council to enter into an 
arrangement with the company for the summer season of 1906, 
under which the Council’s service will be concentrated between 
Greenwich and Chelsea—Cadogan—Piers, and the company’s 
service wil! be confined to the section of the river from Chelsea 
Pier upwards, 


Tue first meeting of the Conservators of the river 
Thames after the Easter recess was held on Monday at the office: 
of the Conservancy, Victoria-embankment. A table showing the 
quantities of water abstracted from the river during March for 
water supply by the Metropolitan Water Board and water com- 
panies, the gaugings at Teddington weir, and the rainfall in the 
Thames basin was presented. It showed that the total quantity 
abstracted was 4156-5 millions of gallons, a daily average «f 
134-1 millions of gallons, the daily average for March for twenty- 
three preceding years being 94-9 millions of gallons. The natural 
monthly flow of the river at Teddington weir was 50,195-1 millions of 
gallons, the daily average being 1619-2 millions of gallons, while 
the daily average for March for twenty-three preceding years was 
1825-8 millions of gallons. The total average rainfall at twelve 
stations in the Thames basin was 1-58in., the monthly averaze fe: 
twenty-three years being }-94ini 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


_F. A. Brockuans, 7, Kumpfgasse, Vienna. 

CHINA.—KELLY anp Watsn, Limirep, Shanghai and Hong Kong. 
NCE.—BoyvEAU AND CuEvILuet, Rue de la Banque, Paris. 

PT MANY.—ASUER AND Co., 18, Unter den Linden, Berlin. 

- F. A. Brockuavs, Leipzic ; A. TWEITMEYER, Leipzic. 

_A. J. COMBRIDGE AND Co, Railway Bookstalls, Bombay. 

__LoRSCHER AND Co., 807, Corso, Rome ; Bocca Freres, Turin. 

_Ke ty anp Wausu, Limrrep, Yokohama. 

Z. P. MarvyYA AND Co., 14, Nihonbashi Tori & 
RussIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
g AFRICA.—W. Dawson & Sons, Liuirep, 7, Sea-st. (Box 489), Capetown. 
= Gorpon AND Gotcu, Long-street, Capetown. 

R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura anp Co., Capetown, Port Elizabeth, J 9; 
East London, Grahamstown, King Williamstown Stellenbosch. 
Hanpet Houser, Liuirep, Kimberley. 
ADAMS AND Co., Durban and Maritzburg. 
AUSTRALIA.—GoRDON AND Gotcu, Melbourne, Sydney, and Brisbane. 


AUSTRIA. 


NDIA. 
ITALY. 
JAPAN. 


hy 


, Tokyo. 





h J, 





R. A. Toompson AND Co., 180, Pitt-street, Sydney ; Melbourne, | 


Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urton AnD Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MOoNTREAL News Co., 886 and 888, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 
85, Duane-street, New York ; Susscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE ty anv Watsu, Limirep, Singapore. 
CEYLON.—WIJAVARTNA AND Co., Colombo, 
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PUBLISHER'S NOTICES. 


With this week’s number is issued, as a Supplement, a Tio-page 
Engraving of the Engines of H.M. Armoured Cruiser Black Prince. 
Every copy as issued the Publisher includes a copy of this 
Supplement, and subscribers ave requested to notify the fact should 
they not receive it. 


* 
* 





*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
rs of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
ha can be remedied by obtaining the paper direct from 
this office. 
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|} at 8 p.m., at the Society of Arts, John-street, Adelphi, W.C. 


| 8 p.m. 


TO CORRESPONDENTS. 


4&2” = In order to avoid trouble and confusion we find it necessary to infurm 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


4 All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


a7 We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 
L. anp P.—We are sending you a copy of our Directory, with the names 
of firms who can supply the wheels you require marked. 





| A. Sr. L.—You do not say if you have yet studied at a technical college. 
| Now-a-days that is regarded as very necessary. When you have done 
| your two or three years there, you must endeavour to find a berth with 
| some civil engineer in private practice, or with some big railway coim- 
| pany. The payment of a fee or premium is frequently necessary. 

| 


H. D. B.—We know of no other method than annealing. If properly 
carried out it ought to make the steel quite soft enough to cut with 
ordinary hard tools, Probably you are not annealing with sufficient 
care. Try packing the blocks in turnings of steel aud enclosing in an 
iron box with a lid, which can be luted on. Heat the box up gradually 
to a bright red heat, and retain it at that for a couple of hours or so, 
and then allow it to cool off very slowly. Do not open it till it is cold 
enough to handle, 


INQUIRIES, 
“DELUGE” PUMP. 
Srr,—Can any of your readers tell me the name and address of tlie 
maker of the “‘ Deluge” pump’ H. 
April 30th, 











MEETINGS NEXT WEEK. 





Roya INstITUTION oF CREAT Britain.—Friday, May 11th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘Some Astronomical Con- 
oa of the Pressure of Light,” Professor J. H. Poynting, Sc.D., 
F.R.S. 

Tue InstiTruTION oF ELEcTRICAL ENGINFERS.— Thursday, May 10th, 
Ordinary 
general meeting. Adjourned discussion, ‘‘ Long-flame Arc Lamps,” by 
Mr. L. Andrews. 

Soctety or ENGINEERS.—Monday, May 7th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Ordinary meeting. Paper, 
‘*The Chemistry and Bacteriology of Potable Waters,” by David Sommer- 
ville, B.A., M.D., D.P.H., M.R.C.P., Lecturer in Public Health, King’s 
College, London. 

Tue INsTITUTION OF ELEcTRICAL ENGINEERS: GLASGOW SECTION.— 
Tuesday, May 8th, at 8 po in the Large Lecture Hall, 207, Bath- 
street, Glasgow. Annual general meeting. Paper, ‘‘ Observations on 
the Mercury Are and some Resultant Problems on Photometry,” by Mr. 
C. Orme Bastian. 

Society or Arts.— Monday, May 7th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘Ivory in Commerce and in 
the Arts,” by Alfred Maskell, F.S.A. Tuesday, May 8th, at 8 p.m. 
Applied Art Section. ‘ Damascening and the Inlaying and Ornamenting 
of Metallic Surfaces,” by Sherard Cowper-Coles. Wednesday, May 9th, 
Ordinary meeting. ‘‘ Bridge Building by means of Caissons, 


| including Remarks upon Compressed Air Illness,” by Professor Thomas 


Oliver, M.D., LL.D. 

PuysicaL Society or Lonpon.—Friday, May llth, at 8 p-m., at the 
Royal College of Science, Exhibition-road, South Kensington. ‘The 
Effect of a Rapid Discharge on the Throw of a Galvanometer,” by Mr. A. 
Russell. ‘Exhibition of Lippmann Capillary Dynamo and Electro- 
motor,” by Prof. H. A. Wilson. ‘Exhibition of an Apparatus for 
Demonstrating the Movements of the Diaphragms of Telephonic Trans- 
micters and Receivers, and the Current Flowing into and out of the 
Cable during Speech,” by Mr. W. Duddell. 
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A Record in Steel Production. 


THE production of pig iron in 1905, to which 
reference was made in these columns on March 9th, 
increased so largely as compared with the preceding 
year, that it was only natural to expect a consider 
able advance in the output of raw steel in the same 
period. But it is difficult to realise that the 
production of raw steel has reached the enormous 
dimensions which have actually been attained in 
the shape of a world’s make of approximately 
43,000,000 tons in the past year. About twenty 
years have elapsed since the United States first 
outstripped Great Britain in the production of steel, 
while the relegation of Great Britain to the third 
position by Germany dates from more recent years. 
It follows as a matter of course, especially in view 
of the continued supersession of iron by steel, that 
the countries which largely produce pig iron are 
also those which turn out considerable quantities of 
steel. The remarkable fact in this connection is 
that, having surpassed Great Britain a number of 
years ago, the steel producers in the United States 
have now, for the first time, made the record of 
beating the combined output of Germany, Great 
Britain, and France, and Belgium. Not only so, 
but in the event of a favourable continuation of the 
inland demand, the American producers will pro- 
bably fulfil, in the course of the next few years, the 
prediction which was made some time ago regarding 
the prospective output of 30,000,000 tons per 
annum, or at least of achieving such an enormous 
production in one year. It seems certain that if 
the steel makers in the United States are able to 
make an advance of 6,000,000 tons-in- one year, 
they would be able to bring about an increase of 
nearly twice that quantity in the course of several 
years, having regard to the extensions of plant 


which are in progress, and the enormous resources 
of raw material which are at their disposal. 

The steel production in the United States, which, 
as previously mentioned, was greater than that of 
Great Britain for the first time twenty years ago, 
advanced to three times the quantity obtaining in 
this country in 1905, and to nearly twice the 
tonnage of steel produced in Germany. According 
to the returns of the American Iron and Steel 
Association, the output of Bessemer and open- 
hearth steel exceeded 19,900,000 tons last year, 
while the addition of the make of crucible steel 
will bring the total to over 20,000,000 tons in 1905. 
This quantity represents an augmentation of about 
six million tons over the production in 1904, but 
only of five millions and three-quarters over 1903, 
and approximately five millions over 1902. Not- 
withstanding these variations, the progress made 
last year is one of considerable volume, the output 
being nearly twice that obtained in so recent a year 
as 1900. Next in importance is Germany, which, 
in the high period of prosperity prevailing in 1900, 
turned out, inclusive of Luxemburg, more than 
6,300,000 tons of steel—a production which 
advanced to 8,800,000 tons in 1903, 8,930,000 tons 
in 1904, and 10,722,000 tons in 1905. The latter 
total, which represents an increase of over one 
million and three-quarters as compared with 1904, 
is the quantity reported by the German Iron and 
Steel Association in the returns recently issued. 
In the case of Great Britain, the statistics obtained 
by the British Iron Trade Association show a total 
output of 5,889,000 tons of Bessemer and open- 
hearth steel, a quantity which becomes increased 
to about 6,000,000 tons on the inclusion of crucible 
and other special classes of steel. This means an 
advance of about 900,000 tons over the production in 
1904, which amounted to 5,100,000 in round figures. 
The output of steel in France, which totalled 
2,100,000 tons in 1905, was only slightly in excess 
of the make of steel in the preceding year, while 
Belgium increased her production by 82,000 tons, 
namely, from 1,091,000 tons in 1904 to 1,173,000 
tons in 1905. The combined output of these five 
countries will be seen to have reached nearly 
40,000,000, and the addition of the figures for 
Russia, Austria-Hungary, Sweden, and other 
countries, will raise the world’s production of steel 
in 1905 to approximately 43,000,000 tons. 

The wonderful expansion in the output of steel 
in the United States last year, and the development 
of the German production of steel, are matters of 
some concern for British iron and steel producers 
who have been eclipsed by two formidable com- 
petitors from a quantitative point of view. It is 
indeed fortunate for us that in so largely increasing 
the make of steel the process in the United States 
has been entirely carried out in order to meet the 
home demand, as the exports were slightly less than 
in 1904; and for some months to come no doubt 
her resources will be further taxed by the rebuilding 
of San Francisco; but in Germany the advance has 
been made both with the object of coping with the 
greater inland consumption and promoting the 
export trade. As soon as, however, the inland 
demand begins to decline, both in the United States 
and Germany, an unfavourable period for the 
British iron and steel works is to be feared, as their 
two principal rivals will once again appear for the 
purpose of dumping iron and steel at the low prices 
which are only possible by reason of bulk produc- 
tion, and the possession of home markets, which 
are protected by high duties against invasion by 
exporters in Great Britain. 


Experimental Steam Engineering. 


No man’s memory can carry him back to a 
period when experiments were not made by 
engineers ; but most of us know that the methods 
of experiment used for some few years past are not 
those formerly in vogue. The acquisition of 
information about the economic efficiency of a steam 
engine takes, of necessity, the form of an experiment 
made with that engine. The engine itself may 
besides constitute an experiment, but it is only 
with steam trials that we are for the moment con- 
cerned. The change in method is great; are the 
results obtained adequate ? Let us take, for 
example, a steam engine and boiler. The makers 
guaranteed a certain consumption of coal, or of 
steam, or of both, per indicated horse-power per 
hour. Even for the purposes of litigation it sufficed 
to measure the feed water, to weigh the coal, and 
to indicate the engines. These operations were very 
simple, and the results, stated in figures, were quite 
intelligible. In the present day much, very much, 
more is attempted. There is a balance sheet drawn 
up; there is a measurement of the quantity of flue 
gases, an analysis of their composition, an estimate 
of the quality of the steam. Myriads of figures are 
given, often to the fifth place of decimals. Then 





graphic diagrams are drawn up, and sometimcs 















































































half a dozen diagrams are put on the same sheet, 
one over the other. It is supposed that the result 
of all the labour involved is valuable. Is it ? 

It will usually be found that reports of this kind 
are prepared by engineering professors, and the 
work is done by a considerable number of students, 
to each of whom one department is assigned. Thus 
A. does nothing but take four diagrams every hour ; 


B. tallies the coal, as it is weighed on to the stoke- | 
hole plates; C. records the temperature of the | 
The | 


water; D. its level in the gauge, and so on. 
great advantage of all this is that it teaches 
the student the necessity for being vigilant, 
accurate, keen, and full of observation. Only 
those, for example, who have had to take 
a diagram every quarter of hour, precisely at 
the quarter, in a hot engine-room, can understand 
how considerable is the mental and bodily strain, 
particularly towards the end of a four hours’ watch. 
Leaving the student out of consideration, we 
venture to say that, save under very special con- 
ditions, investigations of the kind are of no real 
value at all. No one reads the figures, or draws 
deductions from them. Take, for example, a paper 
read before any Institution or Society. The figures 
are printed very often in an appendix, and the only 
thing about them which attracts attention is a 
summary, supplied by the author, of certain of the 
more salient facts. In few words, the whole inquiry 
is overdone. Elaboration is pushed to an extreme. 
One curious result is often to be noted—the greater 
the attempt at minute accuracy the greater the 
doubt expressed as to the results. If we are told 
that an engine used 10-5 |b. of steam per indicated 
horse-power per hour, we accept the statement as 
true without question, provided there is a super- 
heater. If, however, we are told that the weight 
was -10°4973 lb., human nature rebels, and we no 
longer believe. The old adage tells us that “ too 
much cooking spoils the broth.” In just the same 
way, too much elaboration spoils the report. If we 
thought that the limit had been reached, we should 
not write thus. But there is not the least evidence 
that it has. Beyond question reports become 
more minute, detailed, complex, and _ useless 
every day. We have no hesitation in saying 
that a return to simpler methods is desirable. 
Scarcely a discussion takes place now-a-days in 
the course of which speaker after speaker does not 
rise and say that he has been quite unable to find 
the time or the inclination to deal with the multi- 
tudes of figures set before him. Repeatedly it has 
come out that the author of the paper has been 
quite unable to explain at the moment what par- 
ticular figures meant. The utility of the whole 
communication is reduced. The meeting is irritated, 
and the investigation is to all intents and purposes 
wasted. If it be considered desirable that investi- 
gation should be pushed to its uttermost limit well 
and good. But those carrying out the inquiry 
should boil down their figures into such a form for 
the engineering world that he who runs may read. 
Indeed, it is a fact that for commercial pur- 
poses, at all events, about one-fourth of the work 
now expended in determining the efficiency of a 
steam-power plant would not only suffice, but be 
more instructive, helpful, and satisfactory. 

An error often committed lies in assuming that a 
part proves the whole. We have seen an elaborate 
dissertation on the value of steam jackets with 
multitudes of decimals, while we were told that one 
jacket had to be put out of use because it was leak- 
ing. The reporter assumed that if it had been in 
use such and such a result would have been obtained. 
The decimals seem to have lost some of their value 
as exponents of accuracy when taken with this 
admission. It is one of the elementary principles 
in testing never to vary the factors at once, but it 
is not always possible to avoid doing so. An 
example is supplied by Professor Weighton’s paper 
on surface condensers, about which a good deal has 
been published in our pages. In it two factors run 
together: the condenser is cut up into compart- 
ments, and, secondly, it is drained by compartments. 
To which cause is the efficiency of the condenser 
due? Professor Weighton could settle the point at 
once, if he was able to take off the drainage pipes, 
and let the water run straizht down through the 
condenser, but unfortunately the condenser is so 
made that this cannot be done. Accordingly, two 
experiments are being made at the same time, and 
the result is uncertain. Moreover, cases not un- 
commonly occur in which, whilst we apparently 
change only one set of conditions, we are left in 
some doubt as to whether we have not involuntarily 
changed another set. Thus, if we wish to arrive at 
the relative efficiency of two fuels, and are obliged 
to test them by burning in a boiler and measuring 
the horse-power of the engine per pound of fuel 
consumed, we may be entirely misled by the result. 
To take only one source of error, it is well known 
that a boiler that will make dry steam with one 
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fuel will prime with another—due to the nature of 
the fire—and hence, when the fuels are changed— 
the one factor we propose to vary the efliciency of 
our engine, which should remain constant, may be 
altered, and our measurements are valueless. For 
| these reasons it is necessary to be sure that, whilst 
| We are varying one link in a long chain voluntarily, 
| we are not disturbing others without knowing it. 


The Rating of a Light Railway. 


In view of the large sums which have to be paid 
in the form of rates by the proprietors of nearly 
every industrial undertaking, it is of great import- 
ance that every advantage should be taken of any 
statute which tends to reduce the rateable value. 
In a recent case it has been established that a light 
railway comes within the category of undertakings 
which are entitled to some measure of relief. It is 
provided by the Public Health Act, 1875, that the 
occupier of any railway for public conveyance shall 
be assessed in respect of the same in the proportion 
of one-fourth part only of the net annual value 
thereof. But it has been expressly decided—by the 
case of Swansea Improvements Co. v. Swansea (1892) 
1 Q.B. 357—that tramways are not entitled to the 
benefit of this section, and that they must be rated 
to the full amount. The anachronism of this 
distinction becomes apparent when it is re- 
membered that some companies have powers under 
both the Tramway and Light Railway Acts. It 


company elects to exercise its powers under the 
three-quarters. 


apparently at that time there had been no authorita- 
tive decision upon it. 


ningley, while a syndicate had also obtained powers 
to construct a light railway along the same route. 


powers in place of the authority conferred by the 
Tramway Act. The rating authority imposed the 
full rate, but the Corporation contended that “once 
a light railway always a light railway,” and that 
they were accordingly entitled to the deduction in 
respect of the acquired portion. It 


would seem that as the law now stands, if the | 
Light Railways Act, its rates may be reduced by | 

Some years ago a case arose on this point, but | 
It seems that the Bradford | 


Corporation had obtained powers under a local Act | 
to construct a tramway from Thornbury to Stan- | 


Subsequently the Corporation took over the syndi- | 
cate’s undertaking, and elected to utilise their | 


is under- | 





| established in a particular district. To all int 
and purposes the property of the Wakefield yo 
District Light Railway Company was a tena 
|in the popular sense of the term. It involved th 
|use of ordinary tramcars running through stre a 
,and along public highways. Asa ratepayer the 
/company was in as good a position to take adva : 
tage of the rates in the district as it would ene 
been if it had been a tramway company, Yet 
by the decision to seek powers under the [j ht 
Railways Act, 1896, instead of under a Provisional 
i it is relieved 
| ofa very onerous burden. It is necessary, however 
'to appreciate the meaning which is attached to the 
| word “ railway ” as used in Sec. 211 of the Public 
Health Act. It means the way on which the 
carriages actually go, including the line itself, the 
turntables, and sidings, and lands used only for the 
supporting of this way, as for embankments, {¢ 
All these are within the proviso, and are to i. 
assessed at the lower rate. But the adjuncts, such ag 
stations and warehouses, though necessary for the 
working of the railway, do not form part of it within 
the proviso, and land used for the latter purposes ig 
assessable at its full net annual value.  [t may 
therefore be stated that the generating station of 
an electric light railway would not be entitled to 
the benefit of the deduction. It has been decided 
that the word “railway” in a statute for ratine 
purposes includes not only the physical rails and the 
| land upon which they rest, but also those things 


| Order and the Tramways Act, 1870, 





| without which the railway could not be used as 
(highway. It does not, however, include those 
adjuncts which are necessary for the convenience 
| of passengers, the question in each case being one 
of degree. 


Electricity, Gardens, and Smoke. 


THE old controversy about smoke prevention hag 
taken a new form. No fewer than thirteen schemes 
for the generation of electricity on a large scale 
within the County of London are being brought 
forward. Now the Commissioners of Works have 
| charge of te Royal Parks and Gardens, and they 
| are alarmed at the establishment of huge factories 
| burning thousands of tons of coal per week. They 
| have issued a Memorandum on the subject, and 
/ commend its consideration to Parliament. 

The original feature in the Memorandum is the 


stood that the decision was appealed against, complete recognition of a truth which we have 
but we are not aware of the result of the consistently urged on the public, namely, that 





appeal. The matter has, however, been fully | 
discussed and decided in a more recent case. | 
Some time ago the Wakefield and District Light | 
Railway Company was rated in respect of certain | 
light railways described in the rate as “lines of | 
rails.”’ These rails were laid in certain enumerated | 
public streets, and were assessed at their full | 
annual value. The appellants had tendered to the | 
Wakefield Corporation a sum calculated on one- | 
fourth part only of the net annual value, but this | 
was refused. It was admitted that the appellants | 
were in occupation of the lines of rails and the land | 
occupied thereby. The light railway was authorised | 
by the Wakefield and District Light Railway Order, | 
1901, and the streets and roads along which the | 
lines ran were highways dedicated to the public | 
and repairable by the inhabitants at large, and | 
were vested in the respondents as urban authority. | 
The traffic was worked by electricity on the over- | 
head system, and the vehicles were used for the | 
conveyance of passengers and parcels. The | 
public were entitled to be conveyed on pay- | 
ment of the rates and charges authorised. It | 
was contended for the respondents that the 
appellants were liable to pay on the full net annual 
value ; that the land on which the lines were laid 
was not land used only as a railway; and that the 
railway was not a railway conducted under the 
powers of an Act of Parliament for public convey- 
ance within the meaning of Sec. 211 (b) of the 
Public Health Act, 1875, above referred to, which 
provides: ‘“ With respect to the assessment and 
levying of general district rates under this Act, the 
following provision shall have effect: (+) The 
occupier of any land....usedonly....asa 
railway constructed under the powers of any Act of 
Parliament for public conveyance shall be assessed 
in respect of the same in the proportion of one- 
fourth part only of the net annual value thereof.” 
The rating justices were of opinion that the land 
occupied by the lines of railway was not constructed 
under the powers of an Act of Parliament within 


the getting rid of black smoke would not suflice 
to cure the trouble from which all large cities 
suffer. Soot is, of course, objectionable; but 
even though no soot were given off from a 
furnace, the mischief wrought might be very great. 
The Commissioners of Works say, ‘‘ The case is not 
entirely one of the emission or consumption of 
black smoke or sooty or tarry matters. The other 
products of combustion, such as sulphurous and 
sulphuric acid, with solid particles of mineral matter 
or ash, are very deleterious to vegetation, to build- 
ings, and to pictures, marbles, metals, and other 
museum exhibits.” 

This is just the point for which we have always 
contended. But it is the first time that we have 
seen its truth admitted by an influential public 
body. It will be noticed that the Memorandum 
assumes that no black smoke will be emitted from 
the chimneys in question. It is taken for granted 
that the existence of a nuisance such as that need 
not be contemplated. Indeed, they say “it would 
appear that smoke with its sooty and _ tarry 
particles can be so well consumed by proper 
apparatus that no danger ought to arise in that 
respect.” We can overlook the error that smoke 
once produced can be consumed. In the main 
the Commissioners are right. Only let there be 
plenty of boiler power and good coal, and black 
smoke ought not to be evolved. No matter what 
apparatus is used, if the boiler power is insufficient 
there will be black smoke. We may, however, put 
the black smoke question on one side, and confine 
ourselves to the fears of the Commissioners and the 
means of avoiding the prognosticated evil. 

The first, and most obvious, is to prohibit the 
erection of factories within the metropolis. There 
is no hardship in this. The transmission of elec- 
tricity over a greater distance is a matter of no 
consequence whatever; and in no place will the 
cost of sites, of coal, of water, and of labour be so 
heavy as in or close to London. The second plan 
consists in carrying up the chimney stacks to an 
enormous height, say, 350ft. or 400ft.; like those of 





Sec. 211 (1) (+), and they made an order for the 
payment of the rate in full. It was held by the 
Divisional Court—allowing the appeal—that the | 
appellants were only liable to be rated in the) 
proportion of one-fourth part of the net annual | 
value. 

The significance and importance of this decision 
will be apparent to all who are debating the ques- 
tion whether a tramway or a light railway shall be 


the chemical works near Glasgow, for example. 

third scheme may be named, but it is almost outside 
the range of practicability. It consists in washing 
the products of combustion. On a small scale this 
has been done with success, but on a large scale 
never. Lastly we have the scheme of the Commis- 
sioners. They say, “The principal enemy to be 
combated is sulphuric acid, the production of whieh 
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— " 
can be much diminished, if not entirely prevented, 
by pouring lime-water on the coal before it goes 
into the furnaces ; and the Commissioners think 
that this condition, the fulfilment of which would 
involve small expense and not much labour, might 
reasonably be insisted upon.” 

It is not with sulphuric but with sulphurous acid 
that the Commissioners will have to contend, and 
we do not think fora moment that lime washing 
the coal can do any good. If the lime is present 
in sufficient quantity it will set up clinkering in the 
furnaces. We are unable to call to mind any case 
or place in which it has really been used success- 
fully. Nothing is easier than to try the experiment, 
but it will be far from easy to tell whether it 
succeeds or not. Analysis of flue gas might be all 
right, and yet the gardens might suffer. 

The whole matter supplies another illustration of 
the evils that heset great cities. These are not the 
proper places in which to establish manufactories, 
either of electricity or anything else. Truths of 
the kind take a long time to soak in, but they are 
heing acted on at last, and we find in every 
direction that emigration from the great towns is 
becoming more popular. As we have already 
pointed out, electric factories, of all others, ought to 
avoid cities. They incur little or no cost in sending 
their goods to market, in which respect they are far 
better off than any other industry. For their own 
sakes, in their own best interests, the proposers 
of the thirteen schemes ought to be compelled 
to keep away from the metropolis, If this 
cannot be done, and they insist upon coming, then 
let them be compelled to build gigantic chimneys, 
which will carry up the products of combustion 
into the sky, where they will be comparatively 
harmless. But we shall not be surprised if the 
companies prefer migration to big chimneys. 


The Responsibilities of Rallway Servants. 


A DERAILMENT occurred between Strathaven and 
Stonehouse on the Caledonian Railway on the 
9nd of January. There was nothing mysterious or 
inexplicable about it, and it would not deserve any 
particular notice, but for the question of responsi- 
bility raised by Colonel Yorke in his report to the 
Board of Trade. The facts were very simple. The 
train was made up of a bogie four-coupled tank 
engine, running bunker first, and four bogie coaches. 
The line is new, not yet consolidated. The engine 
burst the road on a 20-chain curve. Seven pas- 
sengers were slightly injured. The unfortunate 
fireman had his right arm torn off. The driver was 
bruised, and the rolling stock suffered, the engine 
and two coaches being overturned. From the 
evidence we learn that it was known that there was 
a weak place in the road, and one driver reported 
this. A warning was then given to another driver. 
In spite of this the train was permitted to run 
round the curve at too high a speed, hence the 
derailment. We have here, in the first place, the 
responsibility of the permanent way department, 
which seems to have known that trains were being 
run at over 35 miles an hour round the curve, and 
that the line was in consequence suffering. The 
responsibility lies, in the second place, with the 
locomotive department, which does not appear 
to have taken sufficient precautions to prevent 
an excessive speed from being attained. So 
far as can be judged, there was a_ lack, 
we shall not say of harmony, but of inter- 
change of information between the two de- 
partments. Each cared for its own hand. But 
it is not with the heads of departments, but with 
the subordinates that Colonel Yorke deals. One of 
the drivers working the branch warned two signal- 
men, at Strathaven and Larkhall Central, that the 
road had a bad bit in it, but he did not report to a 
higher official. One of the signalmen warned the 
driver of the train which was derailed, but he did 
not make the precise locality clear. Confusion, 
indeed, reigned. “Signalman Turner,” to quote 
from the report, “at Larkhall Central, seems to 
have done what he was told to do, viz., warn driver 
Major that the road was out of order, and if he did 
not make Major understand exactly where that bad 
place was situated, it was because he did not know 
himself, and I do not think, therefore, that any 
blame ean be attached to him. Signalman Patrick, 
at Strathaven, would have shown a wise discretion 
if he had told Major what he had heard from driver 
Stewart. He says that his reason for not doing so 
was that the message he received from Stewart was 
for permanent way inspector Muir, and Stewart 
had said nothing about warning any following 
driver.” 

Again, further on Colonel Yorke writes :—“ Both 
permanent way inspector Muir and foreman plate- 
layer Campbell say that they have seen trains 
running round the curve where the accident 
happened at a speed for which it was not suitable, 
and yet they made no report of the matter to any 





l 
of their superior officers. The fact that the road 
required double spiking soon after opening should 
have been in itself sufficient proof that it was | 
being subjected to too great a strain. Although | 
these men knew that danger was being daily | 
incurred, they took no steps to avert it, and by their | 
silence incurred a grave responsibility.” The reason | 
why reporting of this kind does not take place is 
simply that it is never encouraged. The driver who 
is “ too particular” is very far from being popular. 
The permanent way inspector who finds faults in | 
the road is not liked ; so we find on most railways 
that the best policy is held to consist in doing your | 
duty, making the best of things, and holding your 
tongue. Instruction books are all very well, but 
no one is encouraged to stick to them too closely. 
This line of policy is by no means confined to rail- 
ways. It is possible that an advantage would be 
gained and the safety of the public promoted if 
there was on every railway an independent staff, or | 
department, whose duty lay in carrying out a work | 
of general supervision. Under the existing system | 
there is no accessible working authority of this | 
kind. The theory is that the general manager does | 
what is wanted. But this is to suppose that 
general managers are superhuman. A supervising | 
department such as we suggest would be wholly | 
independent of the permanent way and the loco- | 
motive and traffic department alike. It would | 
occupy far too much space to enter into any details | 
of its duties. Our readers who grasp the principle 
involved will fill in these for themselves. 











THE INSTITUTION OF MECHANICAL 

ENGINEERS. 
Tue last of the ordinary monthly meetings of the session | 
1905-06 was held at the institution, Storey's-gate, on 
Friday evening. The meeting, which was not very large, 
was presided over by Mr. Edward P. Martin. After 
the usual preliminary business had been transacted, 
and an announcement about research, to which refer- | 
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FIRE-BOX OF BALDWIN OIL FUEL LOCOMOTIVE 

| 
ence is made elsewhere, had been made, the Presi- | 
dent called upon the Secretary to read the paper by | 
Mr. Louis Greaven, on “ Petroleum Fuel in Locomotives | 
on the Tehuantepec National Railroad of Mexico.” -The | 
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| used by the Southern Pacific Railroad. 


| wall 


some oil wells were sunk in Beluchistan, ordinary wood 
and coal-burning locomotives, altered somewhat in the 
way described by Mr. Urquhart in the “ Proceedings” of 
the Institution of Mechanical Engineers, 1884, were used. 
The trials were made on a level piece of road on the 
North-Western Railway in India. Each description of 
fuel was used separately in ordinary work. The com- 
parative values of the fuels were found to be one ton of oil 
equal to 1°42 tons of export English coal. The same 
description of oil was subsequently used in stationary 
boilers for some years with very nearly the same results. 
Here one ton of oil was found to be equivalent to 
1°46 tons of local coal of good quality. The second 


| series of experiments was canied out in 1899. The 


trials were made with Borneo oil, supplied by the Shell 
Company, with heavier engines than were used in the 
first trials, but fitted in the same way. The runs 
were made on the same road, and different fuels were 
used separately. The result of the trial showed that one 
ton of this oil was equal to 1:4 tons of export English 
coal. The consumption in goods trains was ‘761 tons of 
oil to one ton of coal—that was, one ton of oil was equi- 
valent to 1°33 tons of coal, which figure was very nearly 
the same as that given in the paper for similar work. 

To supplement Mr. Greaven’s paper, Mr. Lawford Fry 
showed blue-prints illustrating two systems of oil 
burning which are largely used on locomotives in the 
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Fig. 2.—SOUTHERN PACIFIC OIL FUEL FIRE-BOX 


Western and South-Western States of America. These 
we illustrate in Figs. 1,2,and3. The first shows a typical 
arrangement of the Baldwin Locomotive Works burner, 
whilst the second illustration shows the arrangement 
The Baldwin 
burner is here fitted to a small Mogul engine with a fire- 
box 50in. long by 25in. wide inside the brickwork. The 
ashpan is lined toa height of about 29in., with a 44in. 
brick wall, except at the tube sheet towards which the 
burner is directed. The tube sheet has a Qin. firebrick 
surmounted by a brick arch. The ashpan 
has a layer of 23in. firebricks and two openings for 
air, one 12in. by 8in. at the front and the other 6in. 
square just below the burner. The burner is placed below 
the mud-ring at the back of the fire-box. The burner 
is extremely simple, consisting merely of two chambers, 
one above the other, which terminate in wide hori- 
zontal slots. Through the upper slot the oil flows in a 
film which is turned to spray by the blast of steam 
through the lower slot. Mr. Fry said that the rule of the 
Southern Pacific was to make the slot one inch wide for 
each 100 square inches of cylinder area. The burner is 
placed in front of the fire-box, and the spray is directed 
backwards. A sort of fire-brick well is made extending 
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Fig. 3—SOUTHERN PACIFIC ARRANGEMENT FOR OIL FIRING 


paper—an abstract of which will be found on page 456 of | 
this issue—having been read, Mr. Jones opened the dis- 

cussion. He remarked that he had twice had an oppor- | 
tunity of carrying out experiments abroad with liquid | 
fuel. In the first series of trials, made in 1885, when | 


below the fire-box proper, with walls 4}in. thick, except 
at the back, towards which the oil jet is directed. The 
back wall is 10}in. thick. With this arrangement no 
brick arch is used, as the sweep of the gases from the 
front of the box to the back and then forward again into 
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| 
the flues fills the fire-box with the flame, and protects | balanced by only 21 per cent. more coal in the case of | 
The fire-box is 85}in. long by 30in. wide | 
inside the firebrick, air is supplied through an opening | 


the tube ends. 


18in. by 10in., near the back of the box. 

The Southern Pacitic passes the pipe supplying oil to 
the burner through a steam jacket to cause the oil to 
tlow freely. In the Baldwin Locomotive Works burner 
a certain amount of preheating is secured by the oil 
traversing the length of the burner in proximity to the 
steam. Mr. Fry expressed surprise at the comparatively 
small economies which are shown by the tigures in the 
paper. His experiments in America showed that the 
evaporative power of a pound of oil was approximately 1°75 
times that of a pound of coal, and he pointed out that this 
agreed very closely with the result obtained by Mr. Urqu- 
hart in his Russian experiments. 
all the economies obtainable with oil, it was stated that 
1 lb. of oil was generally equal to 2 lb. of coal. It was 
given in the paper that 1 lb. of oil was equivalent to 
1°33 lb. of coal in freight service, and to 1°21 Ib. of coal 
in passenger service. The speaker said it would be in- 
teresting to know if any light could be thrown on the 
reason for this difference in values. He did not see how 
these figures could have been obtained unless the coal 
was more efficiently burned in passenger than in freight 
service, while the efficiency in the oil was the same in 
both cases. 

Mr. Garratt described a burner he designed when on 
the Lima Railways. The burner is illustrated in Fig. 4. 
When in Peru he found that the burners in use on neigh- 
bouring lines were very 
erude, being practically a 
cast iron box with a_hori- 
zontal division in the 
centre, over which the petro- 
leum ran by gravity, falling 
on to a flat jet of steam, 
which, so to speak, “steam 
shovelled” it into the fire 
box. This type of burner 
gave no control of the air 


Taking into account | 


passenger locomotives, or 33 per cent. more in the 
case of goods locomotives.* The author had called 
attention to the importance of good bricklaying; with 
ordinary forced blast Mr. Wingfield had found the addi- 


tion of a little salt to the water, used in mixing the fire- | 


clay used as mortar, caused it slightly to vitrify when 
the furnace was at work, thus welding the mass of brick- 
work together. He believed this plan had since become 
a standard practice in the Royal Navy. He did not quite 
grasp the author’s meaning when he said copper was supe- 
| rior to steel because of its greater adaptability for expan- 
sion and contraction. It expanded about 50 per cent. more, 
but that was hardly an advantage. No doubt many 
| members would like to have particulars of Mr. Best's 
| burner, which the author said had given the most satis- 
factory results at the trials held by the United States 
| Naval Liquid Fuel Board, which reported in 1904 that 
“The output with this burner, it may be remarked, ex- 
ceeded that of any other burner tried during the tests.” 
He made a rough sketch of it on the board—Fig. 5. 

Mr. Henry Lea, referring to Mr. Wingtield’s remark 
that he did not think the difference between passenger 
and freight engines’ duty was sufficient, thought that the 
difference might be due to the conditions under which the 
engines had been worked. A short time ago he had made 
careful experiments relative to the petrol consump- 
tion of a motor car engine. On a hundred miles non- 
stop run one gallon of petrol was sufficient for 39°5 miles. 
When the car was used in traffic for shopping, the 
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| Steam Regulating Spindle 





supply, which was a great 
defect. In the burner 
designed by himself 
the air supply was given 
the first consideration. 

Continuing, Mr. Garratt 
remarked that although the 
engines which were at his 
service were unsuitable for 
burning oil owing to the small fire-boxes, he, nevertheless, 
obtained satisfactory results. The relative cost of fuel 
was for engines of the same class doing the same work, 
and on the same run was :—Coal, 63d.; oil, 33d. to 4d. 
The coal was costing the company about 35s. a ton, and 
the oil about 40s. a ton. The oil, which came from the 
Negritos Wells of the London and Pacific Petroleum 
Company, was of the following composition :—Carbon, 
83-16 per cent.; hydrogen, 12°74 per cent.; sulphur, 
0-015 per cent.; and the specific gravity at 60 deg. Fah. 
was 0°845. The oil used was about 1°58 gallons per 
mile run. He considered that in fitting up a large 
locomotive boiler two burners should be used, so as to 
distribute the heat more uniformly. 
when on a long journey it would sti!] be possible to get 
home with the other. The burner was fixed in the front 
plate about 1ft. above the bars, which were generally 
covered with firebrick, and the flame was directed 
forward under the arch. The experiments did not 
continue long enough to see if the high temperature had 
any serious effects. 

Mr. C. Humphrey Wingfield said the peculiarly 
insinuating nature of petroleum, to which the author 
referred in the paper, necessitated a quality of plate work 
for the tanks equal to that put into boiler work. 
this which made the construction of oil-tank steamers 
the speciality of a very few firms which had acquired the 
necessary experience. Many shipbuilding firms, of first- 
class standing in other respects, had undertaken work of 
this description, only to cause the shipowners endless 


annoyance by the frequent necessity for subsequent | 


repairs. Referring to Table V., he found the coal consumed 


Fig. 5—BEST LIQUID FUEL BURNER 


‘per mile was greater than the equivalent oil consumption 
by 21 per cent. in the case of passenger locomotives, and 
31 per cent. in the case of goods locomotives. The differ- 


ence between the two classes was doubtless due partly | 


to the longer time that goods locomotives had to stand 
still with steam up, but he thought it too great to be 
altogether accounted for in this way, and that the goods 
locomotives were less economical]. He gathered from the 
same table that the coal per engine mile was 2°17 times 


Then if one failed | 


It was | 
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Fig. 4—GARRATT’S LIQLID FUEL BURNER 


consumption increased considerably. He thought the 
two cases were analogous, and that this reasoning would 
explain the difference obtained by the author. 

The next speaker, Mr. Abrahams, of the Shell Transport 
Company, observed that he was glad to hear that great 
progress had been made abroad with oil fuel. Regarding 
oil consumption, he stated that 1°75 lb. of coal would 
evaporate the same quantity of water as 1b. of oil. He 
gave the calorific value of Cardiff coal at from 12,000 to 
13,000 British thermal units, and that of petroleum at 
about 20,000 British thermal units. In conclusion, he 


stated that oil could be taken as being 1°7 times more | 


efficient than coal. 

Mr. R. F. Donaldson remarked that, through the courtesy 
of the Shell Transport Company, he had been able to in- 
spect some of the oil burners used on the company’s ships, 
and he came ashore with the idea that oil was the fuel of 
the future. However, the problem resolved itself into a 
matter of cost, and he had conducted a series of tests with 
a land boiler, and he had come to the conclusion that, in 
London, oil fuel could not be used in comparison with 
the coal at 15s. a ton, such as he was now being supplied 
with. Neither could he see any prospect of oil coming 
down in the near future to a price which would enable it 
to compete with our coal. With regard to the brickwork 
in the furnaces, it was stated in the paper that it may 
last a year under the best conditions. He thought that 
| it would have been more satisfactory if the author could 
have said that it would last at least a year under those 
conditions. The best materials had evidently been put 
into the work carried out by the author, but it appeared 
to him that the annual expenditure for renewals must be 
extremely high. 

Mr. Stackard thought that the members would be 
| interested to know that in London oil fuel was being 

successfully used in connection with glass manufacturing. 
| He found the same objection to its use that a previous 
speaker had done, namely, that liquid fuels are mono- 
polies, and that no sooner did the demand increase than 
the price alsorose. One great advantage of their use was 
the complete absence of smoke. His firm used a burner 
of its own design, which gave most satisfactory results. 
There was no clogging and no carburising. He had 
found that 13 1b. of water are evaporated by 1 lb. of coal. 
| This was obtained in a boiler that was quite unsuitable 
for the work, and had a water-tube boiler been used no 
doubt much better results would have been arrived at. 
| Referring to the danger of back-firing, he knew that it 
| was existent when steam was used for spraying. His 
| experience was that there is no comparison between 
| compressed air and steam for a spraying medium, the 
| former giving results 15 per cent. better than the latter. 
He had obtained a very intense heat with their burner 
| by passing compressed oxygen through it. By this 
| means a temperature almost, if not quite, equal to that 


as much for goods locomotives as for passenger engines, | of g voltaic are could be reached. He invited anyone 
while the equivalent quantity of oil was only 1°97 times | to see this burner at work at J. A. Curle, Limited, 


greater for goods engines. This suggested that an oil- | 
fired locomotive could be worked over a given range cf 
power with a sinaller variation of efficiency than a coal- | 
burning one. He thought a still better result could, | 
perhaps, be obtainable with oil, however; as in his own | 
experiments, with Russian. petroleum refuse oil, he found | 
that—with best Welsh coal—he had to burn 66 per cent. | 
greater weight than with oil in order to get a given | 
evaporation; whereas, with presumably poorer coal, the | 
author's figures showed the oil performance could be’ 


Perseverance Works, Homer-road, Victoria Park-road, 
South Hackney. 

Mr. Robinson drew attention to the form of fire-boxes 
used. He did not understand why the same type of fire- 
box should be employed for oil as for coal. He considered 
that it would be a wise and more profitable plan to design 
fire-boxes for oil fuel from first principles. 


" Mr. Urquhart—see * Proceedings ” for 1889—found he had to burn 


from 97 per cent. to 100 per cent. greater weight of coal than its equivalent | 


vf oif. This was with poorer coal than Mr, Wingfield used, 


The last speaker, Mr. Hunter, remarke 
| pressed air for vaporising the oil had not, to his know 
ledge, been tried on locomotives. He had bea 
undertaking such experiments, and the results had 
most encouraging. There was no comparison betwee 
steam and compressed air, the latter being fh 
superior, Although the plant which had been erected 
for carrying out the trials had been designed to vive ; 
pressure of 5 1b. per square inch, it had been found that 
the best results had been obtained with a pressure of 
1:75 lb. per square inch. No special furnace had been 
used at first, the old one being covered with asbestos 
However, the heat was so great that the sides gave, g 
large portion beco:ning a mass of vitrified fire-briek 
This type of fire-box was subsequently removed, and g 
new one substituted. It was stated that a high efticiency 
had been obtained, one ton of oil giving the same resulfs 
as three tons of coal. The discussion then closed, and in 
the absence of the author there was no reply. 

The meeting then terminated, the President announce. 
ing that the next meeting would be held at Carditt, 
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On Thursday evening, the 26th ult., the annual dinner 
of the Institution of Mechanical Engineers was held at 
the Hotel Cecil. The President of the Institution—\,. 
Edward P. Martin—occupied the chair, and the gather. 
ing numbered nearly three hundred. The guests included 
Mr. Justice Darling, Major-General D. T. O'Callaghan, 
| Sir Alexander Binnie, Sir William White, Sir Jamey 
| Kitson, Sir Francis Mowatt, Sir William Christie, Mr, 
| W. H. Maw, Colonel Watson, Mr. Windsor Richards, 
| Sir Melville Beechcroft, Mr. Arthur Keen, Mr. Charles 
| Hawksley, the Hon. Sir Horace Tozer, the Lord Mayor 
|of Cardiff, Major-General I. W. Benson, the Agent. 
| General for Tasmania, Mr. John I’. Aspinall, Sir Henry 
| Tanner, Lieut.-Colonel P. G. Von Donop, R.E., Sir John 
|Gunn, Professor Thorpe, Professor Unwin, Professor 
Ewing, and Dr. Glazebrook. Major-General D. 1D. T, 
O'Callaghan, responding to the toast of “Our 
National Defenders,” submitted by Sir James Kitson, 
said that the great advances that had been made 
in our weapons of defence were due to engineers, and 
there was no body who had a more profound respect 
| for the mechanical engineer than the Navy and Army. 
Sir Francis Mowatt proposed the toast of “ Kindred 
Societies." He referred at some length to the reports 
which had been presented by the committee appointed 
to inquire into the Royal College of Science and the 
Royal School of Mines, and also the committee presided 
over by Sir William White to inquire into the training 
of engineers. He believed that these reports represented 
two years of good work in the interests of engineering 
throughout the country. He would be deeply disap- 
pointed if the result was not to provide our future 
engineers with that education and experience which 
would qualify them to uphold in the face of the world’s 
competition the old pre-eminence of English engineers. 
Sir Alexander Binnie, in reply, said that the Institution 
of Civil Engineers and the whole engineering profession 
were working together to solve the problem of applying 
science to the needs and benefit of mankind. He alluded 
to the reports mentioned by Sir Francis Mowatt, and 
emphasised the importance of practical experience as 
well as the study of scientific subjects. The toast of 
“ Our Guests ”’ was proposed by Mr. John A. F. Aspinall. 
This was responded to by Sir William White, who in his 
remarks observed that, although he believed in the 
practical training for engineers, he nevertheless was 
bound to say that the value of scientific methods had not 
been realised in the past as it should have been. Speak- 
ing of the Committee’s report on the training of 
engineers, he said that all engineers must pull together 
if the Committee's recommendations were to have some 
definite results. “The Institution of Mechanical 
Engineers” was proposed by Mr. Justice Darling, and 
responded to by the President. The President said that 
the Institution had now a membership of 5000. As a 
body they were carrying on researches on alloys ot 
copper and aluminium at the National Physical Labora- 
tory, on gas engines of a large size at Birmingham 
University, and at Edinburgh University they were 
following up the researches on the use of steam jackets 
which were begun at the University College, London. 











UNSOLVED PROBLEMS IN METALLURGY." 
By Ropert Appotr HADFIELD, M. Inst. C.E. 
Part I. 

Problems of metallnrgy.—To be requested to undertake this, the 
fourteenth ‘‘ James Forrest” Lecture, is an honour I greatly 
appreciate. I ask your indulgence for shortcomings in its prepara- 
tion, as the work has been carried out amidst pressure of official 
business in connection with another institution. But whatever 
calls there may be on our time we all recognise that the claim of 
our Alma Mater is great. This I personally feel, being indebted 
to our Institution for the generous encouragement given to my 
researches by the acceptance of a paper contributed in 1888. | 
shall, too, ever remember Mr. Forrest's kindness to me when | 
became a member of this Institution, and the assistance he so 
freely rendered when my paper was read, the first of a technical 
nature | had then prepared. His cheery encouragement in what, 
at the time, cosmo S me a heavy labour was of the greatest help, 
and the hand of friendship has, I know, been as freely held out by 
him to others. All honour to him for the good work he has done, 
and for his lifelong devotion to the interests of this great Institu- 
tion, whose branches spread throughout the world. Mr. Forrest 
was good enough to give me a topic for this lecture, that of ‘‘ Un- 
solved Problems of Engineering.” As already intimate, my 
remarks will be confined as strictly as possible to problems relating 
to my own profession, that of metallurgy, and in doing so I shall 
deal chiefly with iron and its alloys. i 

Research.—Let me first deal briefly with the general subject of 
research, and indicate how problems of metallurgy should be 
approached. This is an age of research, but in recapitulatiny 
victories do we not often overlook how much remains to be done ' 
It is an essential condition of success in research that the investi- 
gator should possess two apparently opposite qualities. He 
should be free from bias in favour of old views, and open-minded 
for the reception of new ones. No prejudiced person can be a 





* The Institution of Civil Engineers.—Fourteenth ‘James Forrest 
Lecture, May 2nd, 1906. Abstract, 
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god investigator, for prejudice misleads the senses when observing 
results, and hampers judgment when interpreting phenomena. 
Original research needs independent thought. Science ignores 
mere authority, and requires in its stead reasonable evidence ; it 
demands also the sacritice of personal pride, and that its study 
should be approached with true humility. 

Metallnrgy.—As a metallurgist I can safely claim that this par- 
ti:ular branch of engineering comes under the aim of our charter, 
“The application and direction of the great sources of power in 
Niture to the use and service of man,” and I trust | am not 
biassed in saying that the labours of the metallurgists are of the 
highest importance. The pure metal, iron, has a tensile strength 
of about 19 tons per square inch, yet by the metallurgists’ art in 
preparing alloys, and by thermal and mechanical treatment, this 
tenacity can be increased nearly ten times, whilst there are a 
thousand and one intermediate states. It is upon a correct applica 
tion of these facts that modern progress has been based. If we 
tuke away the metal iron and its alloys we return to the dark ages. 
lu the ordinary way a lecturer on a scientific subject explains and 
illustrates his theme as he proceeds, but to an audience such as | 
have the honour of addressing, and with a subject like the present, 
this method seems to me to have defects. Anvther reason why | 
have formed my lecture on a somewhat unusu*! mould, is that for 
a subject of a technical nature more time is needed for lucid 
explanation than is generally at command, and in these Forrest 
Lectures the audience is denied opportunity for asking questions. 
Therefore it may be that many present would have but vague ideas 
about matters upon which they would desire to be well informed. 
Taking these points into consideration. I have thought that I would 
not detain you long with a written lecture, but suggest that after 
the conclusion of my remarks, which shall be as brief as possible, 
we should adjourn to the reading-room downstairs, most kindly 
placed at my disposal by the Council. Here have been arranged, 
with the cordial assistance of our secretary, Dr. Tudsbery, examples 
of the apparatus used in metallurgical research. Some of the 
characteristics and properties of the alloys to which I am about to 
refer will be illustrated by actual experiments ; tests of various 
kinds will be carried out, and the apparatus will be shown at 
work, 

The ‘mportance of this sctence.—To give some idea of the gigantic 
nature of the operations of the metallurgist, and to show the 
enormous demand for iron, it may be mentioned that the estimated 
value of the world’s products of iron and steel is now not far short 
of £1,000,000,000 annually. The output of pig iron for 1905 was 
53,000,000 tons, which is just double the production of fifteen years 
ago, and of this probably 80 per cent. is turned into steel. The 
total iron ore extracted yearly throughout the world is almost 
100,000,000 tons. The pig iron production in the United States 
last year was 23,000,000 tons, or 4,000,000 tons beyond any previous 
record ; of this the State of Pennsylvania alone made nearly three- 
quarters of a million tons more than the whole of Great Britain. 
Until recent times the manufacture of iron was carried on 
empirically, but since its production has been guided by the light 
of modern scientific knowledge the world’s civilisation has pro- 
gressed by leaps and bounds. Under the conditions of modern life 
the consumption of iron per head of population is an excellent 
index of the material prosperity of a nation. In America this has 
now reached the high figure of 6191b. per head, as compared with 
387 Ib. in 1900, or 841b. in 1856, just half a century ago. The 
world’s total production of pig iron in 1905 was 534 million tons, 
representing an average consumption of about 68 Ib. per head. 


lron,—Let us now deal with the special qualities and properties | 


of the metal with which we are interested this evening. 

I In its position amongst the elements iron has the 
peculiarity of being surrounded by those in some respects analogous 
to it—nickel, cobalt, manganese, and copper—which have certain 
physical properties in common, such as specific gravity, atomic 
Weight, high fusion points ; yet, notwithstanding these similarities, 
the world might dispense with the latter elements, but certainly 
hot with iron. Whether these four elements have a common 
origin is a mystery that science even to-day has not been able to 
penetrate, There are grounds, however, for believing that they 
4aré In some way related to each other or have originated from one 
common stock, 

. Physical properties. Apart from those properties studied more 
intimately by the chemist, the following are some of the chief cha- 
racteristics of iron with which we are most concerned : malleability, 
tenacity, ductility, elasticity, hardness, permeability, conductivity, 
resistivity, and fusion point. Who would think that many of these 
Properties can be so profoundly modified by being alloyed with 
other elements that it is almost impossible to recognise the product 
as being made up chiefly of the original element’ The following 
#re some only of the most important changes which occur even 
When the iron largely predominates. For example, about 0-20 
per cent. sulphur, or even less, completely destroys the malle- 
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ability when hot. In the alloy known as cast iron the fusion point 
is lowered several hundred degrees by the presence of carbon and 
other elements. Pure iron has a Brinell hardness number of 85 ; 
this is increased in hardened carbon: steel to about 800—that is, 
ten times. The resistivity of pure iron is 10 microhms per cubic 
centimetre, which in the iron-nickel-manganese alloy referred to 
elsewhere is increased to 95 microhms. Again, pure iron has a 
maximum permeability of 4000 C.G.S. units, whereas in the man- 
ganese iron alloy thisis reduced to1-3C.G.S. units. In its qualities 
under mechanical tests the changes are equally profound. Its 
elastic limit in the pure state is about 10 tons per square inch ; 
this can be increased to over 100 tons in nickel-chromium steel. 
Similarly the tenacity, originally 19 tons per square inch, or even 
as low as 5 tons in cast iron, can be increased to 110 tons per square 
inch, or if wire-drawn material is considered, to over 200 tons per 
square inch. I have produced a nickel-carbon steel—carbon 0-41 
per cent., nickel 20 per cent.—not wire-drawn, which, when tested 
in liquid air, had a tenacity of 154 tons per syuare inch, with 155 
per cent. elongation. The ductility or property of elongation of 
iron may be practically nil, or increased to over 70 per cent. in the 
case of vertain iron-nickel-munganese alloys. 

Problems in wetallurgy.—Having dealt briefly with iron and its 
properties, I will proceed to consider the important question 
of huw it is possible to throw light upon the extraordinary 
changes which take place, and so profoundly influence the metal, 
whether by heat treatment or the addition of various elements. 
Though only a hurried glance can be given to the subject in a 
lecture occupying one evening, in the reading-room attempts will 
be made to show how some of the desired results are reached, 
and how in the future solutions of many of the problems may be 
found. 

Special steels. —The profound modifications produced in iron and 
its properties by carbon, nickel. chromium, manganese, tungsten, 
and other elements, have been fully dealt with in the literature of 
metallurgy during the last twenty years. The paper which I had 
the honour to read before this Institution in the year 1887 was, so 
far as I know, the first systematic presentation of the influence of 
alloying iron with an element other than carbon. The investiga- 
tions then set forth have developed into a long series of further 
researches, which have been described in my papers read before 
this and other institutions. 

Heat tveatment.—As an illustration of the complex nature of the 
problems with which the metallurgist has to deal, I will specially 
refer to one—that is, the effect of heat treatment upon the metal 
iron and its alloys. It is well known that chemical activity is 
greatly increased by a rise of temperature, and this may partly 
explain the extraordinary changes brought about in iron and 
steel when heat treated. Direct evidence on this point is difficult 
to produce ; we aust be content to know that by certain heat 
treatment profound changes do occur in the physical qualities of 
the iron or steel. Let me give one illustration of the remarkable 
effect of heat treatment upon an ordinary carbon steel, of tool 
steel quality, having the following composition: Carbon, 1-16 per 
cent.; silicon, 0-07 per cent.; manganese, 37 per cent. Although 
it is generally known that such a steel will harden at certain 
temperatures, and will not harden at others, it was only quite 
recently discovered how fine is the dividing line—not more than 
a few degrees. Mr. S. N. Brayshaw, M.I. Mech. E., even claims 
that but 1 deg. Cent. will cause considerable difference in 
physical qualities, and I believe he is not far from the truth. A 
joint research by him and myself is at present being carried on 
which, it is hoped, may throw light upon this interesting question. 
There is nothing mysterious in the knowledge gained in this field 
of research ; but it has taken centuries to discover these important 
facts. Now, by means of modern pyrometers, all ranges of 
temperatures can be read with great accuracy, and it is found that 
carbon steel of the composition mentioned, when heated to 
725 deg. Cent. and quenched in brine, will afterwards bend cold 
43 deg., its Brinell hardness number being 228. Quenched at 
735 deg. Cent., or 10 deg. higher, the quenched specimen, when 
cold, bends only 1-5 deg., the Brinell hardness number being 
increased to 512. Quenched at 740 deg. Cent., the bend is nil and 
the hardness number 713; in other words, the steel is completely 
hardened. Thus we have the remarkable fact that by increasing 
the temperature only 15 deg. Cent. we get the phenomenon of 
complete hardening. Other important changes are those occurring 
both at lower and higher temperatures. Further, there are critical 
changes at the high temperatures of 900 deg. to 1000 deg. Cent.. 
and these, it must be remembered, are temperatures at which 
forging and rolling are usually carried on. There are also varia- 
tions in hardening temperatures. Again, in dealing with changes 
of temperature, the influence of mass must be considered. Ata 
given crystallisation produced by temperature a large mass will 
not necessarily behave in the same manner as a small one, and the 
duration of the heat treatment is also important. As striking 





instances of the importance of heat treatment, I may mention the 
hardness of the face of armour plate, made to keep out projectiles, 
and that of the projectile, made to perforate the armour. The 
entire success or failure of their manufacture turns upon heat . 
treatment. Profound magnetic changes are produced in iron by 
temperatures ranging from that of liquid air to that of high 
degree, 1000 deg. Cent. or more. With the latter is closely 
associated a most interesting and suggestive phenomenon 
recalescence—for the discovery of which we are indebted to an 
Englishman, Professor W. F. Barrett, F.R.S. While the high 
nickel iren alloys and iron manganese alloys appear practically 
non-magnetic at atmospheric temperatures, upon cooling down in 
liquid air they become considerably magnetic, and remain in this 
state until again raised to about 500 deg. Cent., when they become 
non-magnetic. This cycle can be carried out as often as desired 
with the same result. These structural changes must be very 
great, for the special steel containing 20 per cent. of nickel, which 
is almost non-magnetic or only feebly so, has a tenacity of 44 tons 
per square inch, an elongation of 55 per cent., a reduction of area of 
63 per cent., and can be readity machined at ordinary temperatures. 
Upon being immersed in liquid air, however, it becomes strongly 
magnetic ; is tenacity increases to the extraordinary figure of 
157 tons, whilst its ductility still remains fairly high, namely, 155 
per cent., and it can now only be machined with difficulty. This 
steel, after returning to atmospheric temperature, retains a tenacity 
of no less than 115 tons per square inch, or more than two and a- 
half times that of its original condition, and has an elongation of 
44 per cent. The alloy of iron and manganese, with which I have 
worked so many years, is not, singular to say, affected by any 
change in temperature, whether the highest or that of liquid air ; 
it always remains non-magnetic, except when annealed for a long 
period. 

Fatigue.—An interesting problem, often discussed, is whether 
iron or steel becomes changed inits properties by what is termed 
“fatigue.” Most probably it does not, if the material is, in the 
first or original state, properly prepared. Failures, so-called. of 
this kind are generally owing to the steel possessing either internal 
flaws, which are often only detected by an examination of its 
microstructure, or that it has not been in the proper condition 
when sent out to the user. So-called ‘‘ mysterious failures” are 
generally due to impropef heat treatment, and are quite apparent 
when adequately investigated. 

EKlectro-therngy smelting of ron and steel-—There are many 
unsulved sollies to be worked out in connection with the pro- 
duction of steel. There are those who look forward to an 
electrical method of producing iron and steel. If any practical 
system of this nature for converting iron ore into pig iron or steel 
could be introduced, using the stored-up powers of Nature, instead 
of burning carbonaceous fuel, the revolution in practice would be 
great. Probably over one hundred million tons of coal—equal to 
about one-seventh of the world’s total output, are used annually 
in the smelting of iron, to say nothing of the further large 
quantities employed in the subsequent working of iron and steel 
into more finished forma. Where water power and suitable iron 
ore can be found together, then, no doubt, satisfactory electrical 
smelting practice will be developed, but this can only come slowly. 
An important question in connection with electric furnaces is, 
whether they can ensure uniformity of temperature. It is well 
known that they are apt to produce steel which is much colder at 
the top of the molten bath than underneath ; this is, of course, 
objectionable. Of the many failures with electric furnaces we 
hear little ; it would be interesting to know more about them. | 
say this in no disparagement of a ‘‘young” process, but to 
prevent the uninitiated being dazzled by the mere term 
** electric.” 

(To be continued, ) 





FOUR-CYLINDER COMPOUND ENGINE, 
NORTH-EASTERN RAILWAY. 

Wer are indebted to Mr. Wilson Worsdell, Chief 
Mechanical Engineer of the North - Eastern Railway 
Company, for a photograph of which we give a repro- 
duction above of one of the two four-cylinder balanced 


compounds he has built at the Gateshead Works for 
express passenger traffic between York and Edinburgh. 


The engines are numbered 730 and 731. 730, after working 
a stopping train for a few trips, was so successful in its 
working that it was deemed fit for main line traffic, in which 
service it has already given proof of being able to haul heavy 
loads. It is exceptionally quick at starting, and soon attains 
a high rate of speed, which is maintained ascending inclines, 
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The engines are constructed on Mr. W. M. Smith's system, 
and the leading dimensions are :—High-pressure cylinders, 
i4fin. by 26in.; low-pressure cylinders, 22in. by 26in.; 
diameter of driving wheels, 7ft. 1fin. Weight of engine in 
working order, 73 tons ; weight of tender in working order, 
42 tons; total, 115 tons. 





LONDON COUNTY COUNCIL ELECTRIC SUPPLY 
BILL. 
No. I. 

Tut Hybrid Committee of the House of Commons which 
Was appointed before Easter to deal specifically with the 
Bill of the London County Council relating to electric power 
supply, and to report generally as to the best means of secur- 
ing a better supply of electrical energy in London, has now 
got to work. The Committee is constituted as follows :— 
Mr. Luke White (chairman), Mr. Chance, Mr. Joseph Nolan, 
Mr. James Parker, Mr. Watson Rutherford, Sir Francis 
Low, Mr. Henry Norman, Mr. Richard Bell, and Mr. J. H. 
Duncan. 

There is considerable opposition, about sixty petitions 
having been lodged against the Bill, including the Adminis- 
trative County of London and District Electric Power 
Company, the second reading of whose Bill is suspended for 
the time being, the intention evidently being to await an 
expression of opinion from this Committee on the question 
of the desirability of the supply of electric power in London 
being in the hands of a municipal authority as opposed to 
private enterprise. 

Mr. Freeman, K.C., who, with Mr. Lewis Coward, Mr. 
Clode, and Mr. Clease, has charge of the London County 
Council Bill, made a long and detailed statement as to the 
objects and intentions of the measure. The broad principles 
of the Bill, however, may be described as follows :—As a 
consequence of the nearly successful effort of the promoters 
of the Administrative County of London and _ District 
Eleetrie Power Bill to get their measure through Parliament 
last session, the London County Council determined to pro- 
mote a similar measur2 this year. Sir William Preece, 
K.C.B., F.R.S., Mr. Robert Hammond, and Mr. J. F.C. 
Snell were consulted as independent experts, in conjunction 
with two officials of the Council—viz, Mr. A. L. C. Fell, 
chief officer of the Council’s tramways, and Mr. J. H. Rider, 
the electrical engineer to-the Council. These gentlemen 
decided upon an area which went considerably beyond the 
county boundary, touching districts as far away as Willes- 
den, Grays, Wood Green, Ealing, &c., and altogether 
embracing portions of the counties of Middlesex, Kent, and 
Essex, in addition to the whole of the County of London. 
The intention is that the Council shall supply in bulk to 
any local authority or company now authorised to supply 
electrical energy, but under no circumstances is a supply to 
be given to individual consumers in any area. The only | 
reservation is that railways, canals, docks, &c., which lie 
partly in one area and partly in another, may be served 
direct by the Council, inasmuch as at present no authorised 
distributor may give a supply beyond the boundaries of the 
area as defined by his Provisional Order. The only other 
condition attaching to the method of supply is that the 
County Council may once in every five years, if it thinks fit, 
appeal to the Board of Trade that the price then being 
charged by any authorised distributor is excessive, and does 
not give the consumer sufficient benefit from the low price 
at which the authorised distributor is being supplied by the | 
Council. In fact, the only competition in the area as 
described in the Bill will be with the Metropolitan Electric 
Supply Company, in respect of its Power Act of 1905, the 
North Metropolitan Electric Power Company, and the Kent 
Electric Power Company, and this is a competition which 
the Council’s witnesses will attempt to justify. 

Mr. Freeman emphasised the great value of the existing 
generating station at Greenwich, and the tramway supply, as 
forming a nucleus of an electric power undertaking, in which 
the diversity of load was the prime factor. A new generating 
station is also to be erected at Battersea which will eventually 
have a capacity of 60,000 kilowatts. The following gives an 
indication of the capacity of the plant which the Council 
intends to have at its disposal. By the year 1908 there will 
be available at Greenwich, in addition to the supply required 
for tramways, 10,000 kilowatts; by 1909, from Greenwich 
and a portion of the Battersea plant, 36,000 kilowatts; 1911, 
from beth stations, 50,000 kilowatts. By 1913 it is expected 
that the whole of the Battersea station will be completed and 
that its full capacity of 60,000 kilowatts will be available. 
The estimated capital expenditure on the Battersea generat- 
ing plant is put at £15 per kilowatt, or £30 if the cost of | 
transmission be added. At the present rate of increase, the 
demand in 1911 is estimated at 390,000,000 units. and, 
although no schedule of charges is in the Bill, the following 
were given as a specimen. There would be a standing charge 
of £3 12s. per kilowatt, and in addition a charge of ‘2d. per 
unit on a sliding scale, according to the length of user. The 
following indicates the rate of discount :— 

d. 
1 per unit. 
“79 per unit. 
-9 per unit. 
-36 per unit. 


3 hours’ user .. 
fo» ” 
13} 


On the question I control of the 


of the equity of municipa 
cleetric supply business in London, it was pointed out that 
this was clearly the intention of Parliament when the early 


| supply to consumers as well as for tramways. 








clectric lighting Acts were passed, for then it was provided | 
that the businesses of all electric lighting companies should 


be ultimately acquired by the local authorities. London was | 
of a peculiar character, and experience had shown the | 
unwisdom of placing the supply of a public commodity in the | 
hands of a private company; to wit, the telephones and the 
water supply. Emphasis was also laid upon the fact that 
there is in the Bill a clause by which the revenue must be 
made to equal the expenditure, after five years, by increasing 
the price to the consumer if there is any prospect of a call | 
having to be made upon the rates. 

The same arguments as to the inefficiency of many of the 
existing generating stations by reason of their geographical | 
situation as were put forward by the promoters of last year’s 
Bill were again used, and comparisons were also instituted | 
between the capital expenditure of the station built years ago, 
and the estimated expenditure of the new and modern station 
of large output which it is proposed to erect at Battersea. 
Incidentally, also, it was suggested that the aim of the 
County Council is to secure that an equalisation of the | 
charges for electric supply shall take place throughout | 
London, in order to do away with the present variety of | 
charges in adjoining areas. 

The first witness was Mr. Mackinnon Wood, who is now 


Chairman-of the Parliamentary Committee of the Council, 
and he merely dealt with the questions of policy which had 
governed the Council in this matter. He defended the 


action of the Council in seeking an area far outside the | 


County boundaries, and quoted as precedent the fact that the 
sewage works went out in a similar manner, and also that 
the Royal Commission on London Traffic had expressed the 
view that such services as tramways, &c., should not be con- 
fined to one area. The reason that the area scheduled had 
been chosen was that to the west there were large building 





estates being erected, whilst to the east there were large | 


tracts of land available for the purposes of factories, all of 
which would quickly create a demand for electric power. 

Cross-examination was opened by Mr. Balfour Browne, 
K.C., on behalf of the companies supplying electrical energy 
in London, and it was at first sought to show that the 
general result of the Council’s trading operations were not 
successful, steamboats, housing of the working classes, and 
tramways being all suggested as showing a want of business 
suecess. Eventually Mr. Wood replied that he was not 
prepared to answer these questions, and a special witness on 
these points was promised. 

On Wednesday Mr. McKinnon Wood was cross-examined 
at great length, and was in the witness chair for the greater 
portion of the day. The admissions elicited from him were 
that, outside the London County area, the Council would be 
in the same position as an ordinary commercial company. 
Counsel also pointed out that the area which would be served 
outside London was nearly twice as great as that of the 
county area. He admitted that last year he had stated that 
the existence of the Administrative Company would prejudice 
the question of purchase of the electric lighting companies 
by the local authorities, but he could not say that the point 
applied to the present Bill, even outside London, where the 
conditions as between the Council's scheme and that of the 
company’s last year were the same. Mr. Balfour Browne, on 
behalf of the electric lighting companies in London, dwelt 
upon the adverse speeches to the scheme made by the various 
members of the Council during the debate upon the proposal 
to introduce the Bill, and, although somewhat checked by 
the Chairman, who suggested that the Committee would ke 
satisfied that they had the conclusions of the Council before 
them, Mr. Balfour Browne said that his object was to show 
that, from the beginning the Council had known very little 
of the details of the scheme, and, indeed, was in that 
position now. 

Mr. Mackinnon Wood repudiated the suggestion that this 
Bill was promoted as a counter-stroke to that of the Adminis- 
trative Company last vear. Asked as to the intention of the 
Council with regard to proceeding with the Act, should they 
get it, witness suggested that this was hardly a motive to 
be imputed to the London County Council, but again the 
retort from counsel was that the speeches referred to indicated 
that this may have been in the minds of some of the members 
when the matter was under discussion, viz., that if, after the 


Bill were passed, the prospects were not sufficiently good, the | 
This point was also taken up later 


matter could be dropped. 
by Mr. J. D. Fitzgerald, K.C., on behalf of the promoters of 
the Administrative County of Loudon and District Electric 
Power Bill, who asked why there was no clause in the Bill 
stipulating that after a certain number of vears, if not put 
into force, the powers under the Act should cease. Mr. 
Wood's reply to this was that although he could not conceive 
that such a clause would do much harm, yet he hardly 
thought the ordinary conditions applied to a County Council. 
It was the present intention only to spend such money as was 


necessary from time to time as the undertaking progressed. | 
| For this reason, a maximum only of £2,500,000 was put into 


| 





the Bill, although as a matter of fact the money to be spent | 
each year would have to be provided for in the Council's | 
annual money bill. The foundation of the Bill was a cheaper | 


supply than the existing authorities could generate it for 
themselves, but asked his opinion on the question that if the 
Administrative Council could prove that they could supply 
the London County Council tramways at a cheaper rate than 
it was now being generated for, the Council should, in the 
interest of the ratepayers take it, Mr. Wood said that this 
would depend upon other circumstances. He _ readily 
admitted that if there were a loss on the undertaking the 


whole of it would fall upon the rates inside London, and not | 


on the outside authorities, but on the authority of the experts 
the Council did not deem a loss likely. The Council did not 
regard the Bill as being likely to force any distributor to take 
energy from them, although it was pointed out that one 
possible effect of Clause 35—the one giving the Council the 


right to appeal to the Board of Trade if they thought the | 


price of any authorised distributor was too high 
be this. 

Mr. Fitzgerald put s-veral questions as to the desirability, 
from the financial point of view, of only asking for permissive 
powers of supply, and suggested that the experience of the 
Lancashire Electric Power Company, for this reason had 
been unsuccessful, and that it was this session applying 
for an alteration in its Act of 1900. Mr. Wood, however, 
preferred to go by the experienoe of Glasgow and other large 
towns, whereupon Mr. Fitzgerald referred him to the fact 
that in Glasgow the Corporation carried out the whole of the 
From some 
points of view it might appear that the Bill did not give the 
freedom to the manufacturer which last vear’s Bill did, and 
this might or might not be a mistake, but taking the condi- 
tions of things in London as they existed to-day, the Council 
believed that the framing of the Bill was in the best interests 
of everybody. 

Sir Ralph Littler, K.C., made an unsuccessful attempt to 
induce witness to agree to the withdrawal of the City of 
London from the provisions of the Bill, and Mr. C. A. 
Cripps, K.C., on behalf of the gas companies of London, with 
whom witness admitted there would be competition, put 


| several familiar questions as to the want of equity of rate- 


aided competition, which were met with the usual response, 
viz., that everybody would benefit under the scheme. One 
interesting point put by Mr. Cripps was that of the 2s. 11d. 


| per 1000 cubic feet charged by the Gas Light and Coke Com- 


pany, 3d. was imposed in consequence of the high rates in 
London to-day. 

In answer to Mr. Blennerhasset, who appears for the West- 
minster City Council, Mr. Wood agreed that the intentions of 
the Bill with regard to breaking up streets, &c., were much 
greater than usual, and the protection was less, but it was 
agreed to discuss these matters on clauses. Witness would 
not agree to cut Ealing out of the Bill at the request of Mr. 
Reader Harris. He was quite willing to make it clear under 
the Bill that in the supply to railways, railway stations only 
should not be supplied, neither was it the intention of the 
Council to take undue advantage of the clause enabling 
the Council] to supply to premises partly inside and partly 


would | 





outside one area, and they would be quite willing to mak 
agreements in certain cases. He saw. no objection Hq " 
schedule of prices being inserted in the Bill, Mr, Harper, . 
the Middlesex County Council, suggested that the-idey of the 
London County Council in aiming at this large area outsid, 
London was ultimately to aequire that portion and to make 
it come within the boundary of the County of London, y ‘ 
Wood, however, quickly denied that any such idea existed e 

The Committee adjourned. p 





PETROLEUM FUEL IN LOCOMOTIVES ON tTHp 
TEHUANTEPEC NATIONAL RAILROAD of 
MEXICO.* 


By Mr. Louis GREAVEN, Member, of Buenos Aires; late Locomotive 
and Car Superintendent, National Railway of Tehuantepec, . 


THE cost of fuel is a matter of such great importance jn the 
economy of railway operation that the author hopes the follow; s 
remarks and data, compiled after careful observation of the actual 
results obtained by the use of liquid fuel for one year on th 
Tehuantepec National Railroad of Mexico, may be of interest t 

Fuel in Mevico.—The fuel question in Mexico has always been . 
very serious one for railroads and industrial establishments, in conse. 
quence of there being no coal produced in the country, with the 
exception of a small quantity of inferior quality in the most 
northern State, and also in view of the ever-increasing cost of fire. 
wood and the growing difficulties experienced in obtaining it, 

While powerful companies have been organised for the purpose 
of prospecting and developing the oil-bearing regions, and while 
the firm of Messrs. Pearson and Son is perhaps the most deeply 
interested in this particular industry, yet, in preference to Waiting 
for the full development of the Mexican oil wells, the tirm wisely 
determined to commence operations with oil fuel imported from 
Beaumont, Texas, not only because preliminary trials showed the 
economy obtained by its use, but also that the entire railroad 
system might be equipped for the use of oil fuel when available 
from Mexican wells, the ultimate certainty of which was proved 
to be beyond doubt by the explorations made and trial wells 
already drilled. 

Oil tankage.—In pursuance of this policy a large storage tank 
was erected at the railroad terminal of Coatzacoalcos, having a 
capacity of 35,000 barrels of 42 United States gallons. 231 cubic 
inches—each, | and auxiliary tanks, each having a capacity of 28,200 
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| gallous, were erected at the follow ng stations for supplying engines 
} on the road: 


I tank, 
2 tanks 
1 tank. 


74, Santa Luerccia .. 
127, Rincon Anten‘o 
193, Salina Cruz. . 


Mile post 


fonverting 


TABLE I.- Converting Coal-burning Engines. Cost of 
Coal-burning Engine into an Oil-burner. 

Dols. 

70-00 

96-02 
304-35 
775-00 
165-63 


1411-00 


Fire-brick and labour of setting 

New ash-pan, fire door, and Jabour 5% 
Burner, piping, fittings, and labour .. .. 
Oi) tank, 1200 gallons, and fitting in tender 
Incidental expenses and super vision as 


Pumping oil ushove.—Unless the steamer can enter a port and 
pump the oil ashore by means of its own pumps, it is always 
preferable to charter a barge already fitted with its own steam 
pump, to which steam can be supplied by the tug which tows the 
barge to and from the steamer, or by a stationary boiler situated 
on the shore. The pumps are generally double action, 6in. or Sin. 
diameter. It is also advisable that the oil steamer and barge 
should provide suitable flexible hose to make the connection 
between the oil tanks on board and the land pipe line. Unless the 
above arrangements are made, the receivers of the oil will have to 
furnish a steam boiler and pump near the wharf and the flexible 
connection to connect up on board, and special care should be 
taken to ascertain that the connecting couplings are of the right 
size and correct pitch of thread. Any neglect in these respects 15 
liable to cause demurrage after the oil boat has entered port. 

If it is provided that the oil barge shall use its own pumps, then 
arrangements must be made for the supply of steam either from 4 
tug boat or from a boiler on land. Of course, if a steamer can g° 
alongside a wharf it supplies its own steam, but oil barges do not 
carry steam boilers as a rule. In some cases a submarine pipeline 
is laid, the land end being connected to the land pipe line, and the 
sea end to an anchored buoy, which end is picked up and connected 
to the outlet pipe of the steamer when necessary ; this arrange 
ment obviates the necessity of the oil steamer entering the port. 
The first and subsequent consignments of oil were pumped thr ugh 

* The Institution of Mechanical Engineers. 

+ United States gallon = § British imperial gallon, 
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° . a eats eee 00 ears eis 
: e line—subsequently increased to 6hin.—490 ys g, 
—_ pipe tn of 50ft. above rail-level, this being the top of the 
0 ao tank, allowing 30ft. for the tank and 20ft. for the elevation 
othe bill on which it was erected, This oil was pumped by the 
of the to the oil barge at the rate of 300 barrels “¥ hour, 
ay ¢ ight, until the complete cargo was transferred to the 
od snopes the pumping having begun on 17th March, 1904, and 
finished on the fourth day. ce 

fhe oil was purchased from the Higgins Oil and Fuel Company, 
Heaumont, Texas, and the cost and expenses were as shown in 
09 
pa at Rincén Antonio, where the railroad shops and 
veneral offices are situated, mile post 127, was 2-637 dols. 4s. bd. 
“ er barrel, the additional price being made up of freight charges 
inom Coatzacoalcos to Rincén Antonio and cost of pumping into 
station tanks. 


pump belonging 


TABLE I1.—Cost of Oil. 


Per barrel. | 








Mexican Per barrel. 
silver. 
| Dols. | e. «& 
Cost per barrel of vil . oe on | 1 1042 110 : 
Telegranis 10 connection with purchase | 0-0015 = 0 0-038 
Commissions... = |; 0-005187 | 0 0-10 
Insurance ae --| 60-0249 ae 0 0-5 
Purchasing agent's expenses .. =P) 0.081367 0 1-63 
Freight, lighterage, and handling : 0-61 1 02 
Port dues, pilots, and fuel for steam pump) 0-09419° 02 
Labour in connection with pumping ashore! 0-005455 0 0. 11 
Superintendence and incidental expenses..) 0.35201 0 7 
Cost per barrel of 42 U.S. gallons at Coatza-| 
coalcos, not including interest on capital) 
invested in installation of tanks and in oil) 2.2788 3 4 





Supplying vil to engines.—For the purpose of supplying engines 
and filling travelling tank cars, the large storage tank at Coatza- 
coalcos is fitted with an 8in, diameter valve, from which is run a 
main of equal size a distance of 100 yards toa low-lying or basin- 
shaped ground and a second valve is provided at the extreme end 
of this main. The main runs through the station yard, and at a 
suitable point a branch is taken off to a stand pipe or column, which 
jx provided with a 6in, valve, and engines are supplied with oil 
and tank cars filled at this column in much the same way as engine 
tanks are supplied with water. The object of having the Sin. 
main carried out of the station yard to low-lying or basin-shaped 
ground beyond and fitted with a valve at the extreme end is to 
provide a means for allowing the oil to escape from the tank in case 
it took tire from lightning striking it, or from any other possible 
cause. The main valve at the tank is always open, and the outlet 
is controlled by the valve at the end of main and the stand-pipe 
valve. The tank being elevated above rail level, the engine and 
travelling tank cars are supplied with oil by apy Engines are 
supplied with oil from auxiliary station tanks in much the same 
way #8 water is supplied ; a spout—4in. or 6in. in diameter—from 
the tank lifts and lowers by means of counterweights and knuckle- 
joints. It is very necessary to keep these joints properly ground 
in and oil-tight. Leather or rubber hose fixed at the end of the 

































































Price of oil and coal,—Exception may be taken in the foregoing 
figures to the price charged for coal, but the price quoted is the 
exact amount at which the coal was issued ; and if it is considered 
high in comparison with the issuing price of coal on other rail- 


roads, or in other places, it should be remembered that the coa 


was handled under expensive conditions, such as double or triple 
handling, and also lighterage, all of which difficulties were 


unavoidable under existing circumstances. 
the issuing price of oil is relatively high, and any improvement ir 


For the same reasons 


i 


facilities which would reduce the cost of coal would also militate 


towards lowering the cost of oil. Therefore, for comparative pur 
poses, the statement may be taken as correct. 
Stationary boilers and oil fuel, —Shortly after the initiation of oi 


TABLE V. 


l 





as are used in furnaces are not always suitable, as the heat of the 
oil fire isveryintense. Large blocks—Figs. 1 to 3—should be used in 
the arch, and Yin. by 44in. by 2}in. blocks in the sides and front 
wall. With first-class materials and workmanship the brickwork 
in a locomotive may last a year without renewal. 

Effect on and life of jive-boxes.—The author’s experience, so far, 
does not indicate any detrimental effect or injury to fire-boxes ; 
no leakages have been found either in the new engines, or in the 
old which have been converted from coal burners. He is of 
opinion that, if the fire-brick work is very carefully looked after 
and kept in good repair, the injury to the fire-boxes, if any occurs, 
will be reduced toa minimum. As the heat of an oil fire is more 
intense than that of coal, the injurious effects on oil-burning fire- 


Comparative Consumption and Cost of Oil and Fuel. 





| Oil. 





j | % 
| 
vera . . °, rf ; 
Average Engine miles | Train miles | 


Average 


Coal. Wood. 





Average 











Trains. y . 4 r Engine miles Trai miles . Train miles 
|. Cece per barrel | per barrel || © Ss per ton per ton psa | per tarrea 
— (42 gals.). (42 gala) || Per eng (2240 Ib.). 2240 Ib.) SS | (2 cub. ft.). 
a ee - ———- -—_—_'| -—————— — + ae - —— aaa —_—. 
| Gals. (Lbs.) Miles. Miles. Ls. Miles. Miles. Tarrcas. (Cub. ft.)} Miles. 
Passenger ..| 4:56 (34-2) 9-2 8-7 41-25 i4-3 52-6 0-087 = (6-26) | 10-4 
| 
Freight } 9-00 (67-5) 4-7 4-4 89-6 25-0 22-0 0-151 (10-87) } 6-3 
| | 
Cost. 
Per engine mile. Per engine mile. Per engive mile. 
Cents. Pence. Cents. Pence. Cente. Pence. 
Passengel . + 2. 5-5 82-4 6-5 33-6 | 6-7 
Freight .. 53-6 10-7 69-2 | 13-8 58-0 11-6 
Fr prices charged for fuel sec Table VI. 
fuel in the locomotive service, it was decided to convert the boxes may be greater than on coal-burning fire-boxes. Copper 


stationary boilers at the general workshops at Rincén Antonio 
from coal burners into oil burners. These boilers originally used 
wood, and subsequently coal, consequently the author has been 
able to observe the results obtained in the same boilers as wood, 
coal, and oil burners. ‘There are three boilers of tubular locomo- 
tive type, each of 400 square feet heating surface, or, say, 40 horse- 
power each, with wood and coal; the three boilers were used 
together, but since the installation of oil fuel only two boilers are 
needed. The boilers supply steam for one 120-kilowatt generator, 
for asteam hammer, and oné air compressor, and the consumption 
of the different classes of fuel per month was as follows :— 





Dols. Dols. 
Wood, 313 tarreas (72 cubic feet each) .. @ 3-83 1198-79 100 
Coal, 36 tous. ‘ ae weerrer nas oS Pe 22 
Oil, 16,200 gallons... oe se ek a wee 81 


fire-boxes stand the excessive heat better than steel, in consequence 
of their greater adaptability for contraction and expansion. A 
slight distillation of the crude oil, where this is possible, eliminates 
to a considerable extent the deleterious effects of its combustion 
upon heated steel. The presence of sulphur in crude oil is, of 
course, liable to cause corrosion of fire-boxes, but if the percentage 
of sulphur is limited to, say, 2 per cent., the injury done is very 
little more than when burning coal. 

Fire-boxes need greater care and attention when oil fuel is used, 
and a great deal depends on keeping the fire-brick work in sound 
condition. An engine should never be allowed to go out with a 
defective arch or a broken wall, and if proper care and attention 
are given, it is the author's opinion that the life of a fire-box of an 
oil-burning engine is very little shorter than the life of that of a 
coal burner. 


Fig.3 Oil Fuel Arrengement in Locomotive Firebex2s 


Inside Dimensions 8'0°x 2 


“9” 
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spouts is not suitable, as it drips too much, and the petroleum rots 
it quickly. There is a valve inside the oil tank, with a lever on 
+ Ne a rod or chain outside the same, as is usual with a water 
tank. 

Prmping ot into station tanks.—A flat car was fitted up, 
with a 6in. double-action pump and vertical boiler, the pump 
ving provided with suitable piping and flexible hose to connect 
with the discharge pipes of tank cars, and to deliver the oil into 
station tanks. At Rincén Antonio, where the railroad company’s 
shops are situated, an electric pump is provided for this purpose, 
driven by the current from the generators which provide power 
for the shop tools and machinery, the entire works being operated 
hy means of electric motors. 

The capacity of oil tanks on the tenders of some oil-burning 
engines Is at present provided as follows, a few engines of differ- 
ent types being given in Table III. :- 


TABLE ITI. Capacity of Tender Of Tanks. 


Capacity | Average 


Enzine : Quantity ae big en 
No. Class of enzines. of of tank, as ay 
— gallons. gallons. 
bib IO WGN. ce eae 5 2 1200 20-24 
21 ee at ; an 1 120) 21-82 
WJ, consolidation .. f. s 1200 19-00 
HS8-71 re a 4 1987 73-00 
Whey 10 wheels .. a 4 3000 417-00 
0-32 10 © ss ‘ 3 1976 


Tablel V, shows the fuel-weight-carrying capacity of the foregoing 
engines as coal burners and oil burners, also the distance attainable 


— ordinary circumstances, with a full tank of both classes of 
u 





The weight of a gallon of fuel oil is 74 Ib. 


Table IV, Comparatee: Capacities of Oil and Coal-burning 
Locomot res. 





ee we " . eee Engine 
Engine Cees vf Capacity of | ~~ miles to Service of 
No, coal. il. Ss tO unker of smeitnns 
oi tank of oil. — of engine. 
+ Ib. ae Se 
ag 340 } 87-5 Freight 
60.8 ieee | | 244-3 Passenger 
U-07 11,200 | ea Freight 
| : 
Ser | —- Passenger 
134400 | | 150 Freight 








Novr.- 


etl —Engines Nos. 68-71 and 40-43 were built as oil burners; the 
1cr cnyines were converted, 


and good bricklaying are very necessary ; ordinary fire-bricks such 





The present electrical output is 7300 kilowatt hours per month, 
or 9785 horse-power hours per month, and the cost per horse-power 
hour is, therefore, 10 cents silver, or 4 cents gold. 
is, of course, included the steam used for the steam hammer and 
air compressor, the energy of which are not measured by the watt- 
meter. 

The comparative statement is as follows: 


Cost of fuel per horse-power hour. — 


Pence. 
Wood +» 12-2 cents silver (2-4) 
Coal 4-9 4, (3-0) 
Fuel oil 10-0 (2-0) 


Cleaning coal burners.—-The author has ascertained that the 
cleaning away of clinkers, ashes, the cleaning of front ends, smoke- 
boxes, and all such work incidental to a coal-burning engine 
before being put into the round house costs on this railroad 0-78 
centsilver (1s. 34d.) each trip, and this does not cover the loss of time to 
the engine, which may be taken to amount to one hour per trip. 
This additional hour is taken advantage of for repairs, with an 
oil-burning engine, as none of the work mentioned above has to be 
done. Another advantage is the economy in freight on fuel and 
the placing of coal cars at liberty for other work or service. 

The weight of a gallon of oil is 74 1b., and in freight service 
1687 lb. of oil are shown to be equal to 2240 Ib. of coal, while in 
passenger service 1857 lb. of oil are shown to be equal to 2240 lb. 
of coal. Now, as at least three-fourths of the consumption is in 
freight service, one can take : 

1687 Ib. « 8 + 1857 Ib. = 6918 Ib, oil. 
2240 Ib. x 4 = 8960 Th. coal, 
or a saving in weight hauled of 22} per cent. if oil-burning engines 
take oil as frequently as coal burners have to take coal. 
The monthly consumption of coal by locomotives at Rincén 


In this price , 


Antonio was an average of 513,671 lb., consequently the monthly | 


saving of weight hauled would be 116,860 lb., which is equal to 
22% per cent., or 6604 long ton-miles per month for the station of 
Rincén Antonio alone. 

Another advantage of oil-burning engines is the facility and 
quickness with which steam can be raised in a locomotive. 

During the time the engine is standing for any length of time, 
there is no consumption of fuel, while an engine in fair condition 
will always retain sufficient steam pressure to start the burner 
after standing for several hours; any danger to the boiler or fire- 
box in consequence of water falling too low while the engine is 
standing is also obviated. A coal-burning engine will consume 
during a lay-over of ten hours 100 kilos. (220 Ib.) of coal at least, 
which represents over 1-70 dol. (2s. 10d.) for which no useful return 
is obtained. 

One of the most important points to observe in oil-burning 
boilers is the condition of the fire-brick work. Good fire-bricks 


Conversion of engines. —The time required to convert an engine 
is from twelve to fifteen days, and the cost about J411 dols. 
Mexican currency (£117), including materials, oil tank, ash-pan, 
fire-brick, burner, pipes, connections, labour, supervision, freight, 


c. 

While only a few of the railroads, however, in the United States, 
principally those running through Texas and California, and the 
extreme West, can use oil economically, oil fuel has decidedly the 
advantage over coal for exportation, and consequently for use in 
foreign countries, inasmuch as the same heat-producing power 
weighs less in oil than in coal, and the transportation and handling 
of oil are less costly than those of coal; consequently the freight, 
which is always an important element in the cost of fuel, would be 
in favour of oil. 


TasLe VI. —Compuratice Statement of Performance of Locomotives 


For Sux Months ending 31st December, 1904. 
Totals and Average Mileage, Consumption, and Cost. 





Engine Train Cost | Cost 
7 Weak -s miles miles ; a 
Fuel. Engine Train Fotal per per _Der . per 
miles. miles. Fuel A . engine jtrain 
unit of unit of | Re “ig aa 
fuel. fuel | < 5 
Passenger — } 
OU... ..) 33,633 81,861 3,632 9-2 3-7 5-5 aS 
Freight — = 
Oil .. ..| 88,277 77,3876 17,572 4-7 4-4 10-7 IL-4 
assenger — a 
Coal .-| 23,787 25,924 49-27 54-3 rt 6-5 6-7 
Freight — mx 
Coal 27,405 24,192) | 100-71 25-0 22-0 13-8 | 15-4 
Passenger — a! , 
Wood ..| 19,423 | 17,703 1,700 ll-4 10-4 6-7 74 
Freight-- 
Wood 10,097 0,564 1,520 6-6 | 6-3 11-6 | 12-1 


Note.—The liquid fuel is given in barrels, the coal in tons, and the 
wood in tarreas. 


The information is herein compiled in the hope that it may be 


| of service to others who contemplate adopting oil fuel in the opera- 





| year. 





tion of their railroads. Since the tables in the paper were com- 
piled the values of the Mexican silver dollar has increased from 
Is. 8d. to 2s. 








Tue construction of the St. Petersburg-Imatra electric 
railway will be resumed shortly. It is to be completed by the 
autumn, but traffic will not commence until the spring of next 
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BOILER-HOUSE PLANT AT BARROW. 


THE boilers of Messrs. Vickers, Sons and Maxim’s Barrcew 
Electric Light and Power Generating Station are ten in 
number. They are of the Lancashire type, 8ft. in diameter 
by 30ft. long, each having two furnaces 3ft. 2in. diameter, and 
fitted with Bennis patented machine stokers electrically 
driven and compressed air furnaces. 

An automatic damper is fixed on the boilers which controls 
the functions of the steam raising portion of the boiler-house 
plant. The object of this damper is automatically to throw 
the whole plant in or out of gear within the variation of } 1b. 
steam pressure. It consists of a small 4in. diameter gun- 
metal equilibrium valve fixed in the main steam pipe, which 
is provided with two small connections, one being a small 
exhaust to the atmosphere, and the other a live steam con- 
nection to an hydraulic valve, the latter working the various 
portions of the controlling apparatus. The hydraulic valve 
consists of a cast iron base in which is a well, abcut Sin. in 
diameter and lin. in depth. 

Immediately over the well is fixed, and held in position by 
a cast iron column, an india-rubber diaphragm, in. thick- 
ness. On the top of the india-rubber diaphragm is an 
ordinary cast iron mushroom valve, on which is cast a 
projection for engaging with a bell crank lever. The bottom 
member of the lever is about 30in. long, and is fitted with a 
counterpoise or balance weight, the weight being always 
taken on the projection on the mushroom valve. The point 
of contact is about 5in. from the fulerum. The well under 
the india-rubber diaphragm is in the commencement filled 
with water, and the diaphragm is intended to avoid any 
possibility of leakage. The vertical member of the bell crank 
is coupled through an adjustable connecting-rod to a lever 
tixed on the main swivel damper beyond the economiser, 
just before the waste gases pass to the chimney. Signal wire 
connections are also taken from the vertical member, and 
laid over a series of pulleys to operate a butterfly valve that 
is arranged for controlling the steam to the furnace jets. A 
similar signal wire communication is made on to a sliding 
strap-fork tackle, the pulley of the electric motor working 
the stokers being wide enough to allow of the use of a pair of 
fast and loose driving pulleys on the line shaft. 

In setting the apparatus to work the equilibrium valve is, 
first of all, adjusted to the desired boiler pressure. When- 
ever this pressure is reached the equilibrium valve 
raised off its seat, and a small quantity of live steam is 
allowed to pass from the live-steam connection down a fin. 
steam pipe to the hydraulic valve, where, through ‘the 
medium of the water, the diaphragm is gently dilated. This 
raises the mushroom valve, the projection of which is in 
contact with the bell crank, and the bell crank is slowly 
moved over, eventually shutting the damper beyond the 
economiser ; the supply of steam from the furnace jets is cut 
off, and simultaneously the belt is thrown on to the loose 
pulley. By this means the whole plant remains out of 
operation until the pressure has been lowered, say } lb., 
when the reverse of the operation takes place, i.e., all the 
various portions of the plant are set into motion with a 
small amount of steam. The chief points claimed for this 
automatic control are its economy in working, and that 
it operates quite independently of the human element. The 
makers point out that it is the exit damper of the economiser 
that is closed, so that the heat is backed up in the damper 
flues and economiser, whereas even if the attendant in 
oidinary practice closed the slide flue dampers next the 
boilers, the chimney having a temperature of between 
300 deg. and 400 deg. Fah., the draught due to this would 


1S 


cause cold air to find its way through any and every possible | 


source of leakage, both into the main flue and economiser, 
in a short time reducing the temperature of the latter. 

We are informed that this device in itself has in many 
cases been responsible for a saving of 5 per cent. in fuel, and 
that it is an excellent substitute for an instrument for continu- 
ously recording the percentage of CO, in the waste gases. It 
is further claimed, over and above all this, that it enables a 
maximum amount of plant to be looked after by a mini- 
mum of labour. 


At Messrs. Vickers’ power station the fuel is fed into the | ood 
corrugated sheets, quotations being maintained at £12 7s. 6d. per | 
| ton for 24 gauge f.o.b. Liverpool, but makers complain of the high 

Plain black sheets are in poor request at £7 10s. | 


mechanical stoker hoppers from a large overhead coal storage 
bunker, built of mild steel plates, carried on a steel super- 
structure, as shown on the accompanying drawing. The 
shoots from the bunkers project into the mechanical stoker 
hoppers, and as the fuel is used it gravitates down from the 


overhead coal store into the hoppers, replacing that which 


has been consumed—see the above engravings. 


Parallel with the length of the boiler-house runs a railway, | 


| supply of material and yet make a fair profit. 
£6 15s. to £7 per ton, joists £7 to £7 2s, 6d., and girder plates | 
| very firm. 


on which the trucks containing the fuel are brought to the 
boiler-house. The contents of the 10-ton hopper coal trucks 
are discharged into a dumping bin, built on one end of the 
boiler-house, and immediately under the rails. From the bin 
the coal is elevated through a height of about 50ft. by means 
of an elevator, which delivers it into a shoot on to one end of 
the bunker distributing conveyor. This elevator is of the 
3ennis improved type, and is said to be capable of handling 
fuel at a rate of from 20 to 30 tons per hour. It is formed of 


POWER 


AND CO, LIMITED, LITTLE HUTTON, BOLTON, ENGLAND 


two trunks, each being built up out of two 10 by 3} 
channels, plated together to form a box square. Both trunks | Secretary for War specifically states that he has framed this order 


are braced together, rendering the elevator self-contained. 
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somewhat better on the week, but there is plenty of room for 
further progress, The improved North of England position js 
having a good effect upon this district. Derbyshires are 57s, 6d, 
to 58s. 6d., and Northampton forge 55s. to 57s. 6d. Staffordshire 
cinder forge is quoted 55s., with a pretty good inquiry, whilst 
57s, 6d. is asked for part-mine, 65s. to 70s. for ordinary all-mine, 
and 85s. to 90s. for okauae best. 


War Office Buying. 
Mr. Haldane has just given out a good order for service 
rifles to the gun factory at Sparkbrook, near Birmingham, and the 
“for the 


on what he considers ‘‘a handsome scale 


A rotary feed and agitator is fixed between the bottom of the | purpose of ensuring the continued employment of the operatives 


dumping bin and the boot for the purpose of ensuring a 
constant feed to the elevator buckets, and to avoid the full 
weight of the fuel in the dumping bin from coming in con- 
tact with and jambing the elevator buckets. The elevator 
delivers the fuel on to the end of the distributing conveyor, 
which is of the standard Bennis U-link type, and conveys the 
fuel, delivering it through a series of openings, to any part of 
the bunker that may be required. Cut-off slides, with 
operating gear, are supplied to the conveyor openings, easy 
access to the gear being rendered possible by means of a gang- 
way, secured to the side of the bunker. 

For handling the ashes, a similar conveyor to that used for 
the coal is fixed in a culvert, running parallel with a trench 
underneath the boiler-house floor plates. Opposite each of 
the boilers is a cast iron shoot, through which the clinkers 
are discharged on to the chain conveyor. The ash conveyor 
delivers its contents into a similar conveyor to that used for 
the coal. Delivery is through a shoot into a cast iron storage 
tank, carried on a steel structure, the bottom of the tank 
being arranged at such a height that the contents can be 
discharged into carts through a series of radial cut-off 
valves. 

The whole of the plant is driven by three electric motors. 
The power taken for driving is as follows :—For the chain 
conveyor and elevator, 4 brake horse-power ; for the coal con- 
veyor, 4 brake horse-power ; for the mechanical stokers and 
main coal elevator, 10 brake horse-power. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The Outlook. 

THE general trade outlook is improved this week by the 
promaised remission of the coal tax, which coalowners in this district 
state will be an advantage. Consumers for industrial purposes 
anticipate that the repeal of the tax will have a tendency to make 
fuel easier in price, and to that extent the new decision may be 
beneficial to engineers and other power users. 





Structural Steel. 

Makers of structural steel are hoping toreap somead vantage, 
either directly or indirectly, from the San Francisco fire, or rather 
from the rebuilding of that city. I do not hear of any orders 
having yet been received in this district, but it would not be at 
all surprising if some were forthcoming before long, since 
American importers by no means, as a rule, confine themselves 
exclusively to North of England firms in filling their requirements, 
and there is no particular reason to expect that they will do so on 
the present occasion. Freights from Liverpool to San Francisco 
being, it is understood, somewhere about 20s. as against the 60s. 
railway charges to San Francisco from Pittsburg, the difference is 


| 
| 


atthe Sparkbrook establishment ”’—under the new condition of 
things regarding its proprietorship. It is a little difficult, how- 
ever, locally, to see how this can be. At the annual meeting of 
the Guardians of the Birmingham Proof-house, the report showed 
that during the year the number of proofs of all kinds were 
337,457, or an increase of 32,448 upon 1 The chairman pointed 
out, however, that the increase related chiefly to African barrels, 
which, although proved in Birmingham, were mostly sent to 
Belgium to be made up into guns. Military barrels proved had 
fallen off from 6216 to 3825. He was told recently that one 
Belgian firm, who had come over here with samples cf guns, 
had taken orders for as much as £10,000 ata time. He did not 
think guns from Belgium and other places ought be allowed to 
come in duty free. 


Visit by German Trades Unionists. 

A group of about ten German trades union leaders and 
economists are visiting England to make a study of the working 
wages boards and factory legislation. They arrived in Birming 
ham a few days ago, and were entertained by representatives 
of the University and others, who gave preliminary information 
regarding the working of various conciliation boards in Birming 
ham and the Midlands. The visitors are affiliated to the German 
industrial body known as the Society for Social Reform. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, May 2nd, 


A Better Feeling in Pig Iron. 

Now that there has been a thorough resumption of work 
in Lancashire, we are better enabled to judge of the course of 
business in pig iron. The attendance on the Manchester Iron 
‘Change on Tuesday was, if anything, above the average, and 
there was a better tone noticeable all round. No doubt the large 
speculative business in Cleveland warrants last week had to do 
with the better inquiry which has resulted. Even merchants here, 
at last, came to acknowledge that a slight advance could do no 
harm ; but apart from this, makers, especially of Cleveland and 


| Scotch iron, had already anticipated it by spot advances of 6d. to 


1s. per ton. While there was no change to note in Lancashire, 
f as demanded 


Derbyshire, or Staffordshire grades, 6d. to 9d. more w 


| for Lincolnshire at the end of last week, and this has been 


improved upon since by about 3d., making about 1s. per ton in all. 
That there has been more doing is generally admitted, but it 1s 


| only in cases of absolute clearance of stocks that consumers have 


well on the British side, and is so great that there is plenty of | 


margin for the Midlands to share with the North of England in the 
Angles are quoted 


£7 10s. to £7 15s. 


Manufactured !ron. 
The engineering demand for best bars continues good, 
and prices for marked descriptions are well maintained at £9, with 


| £9 12s, 6d. for the L.W.R.O. brand. There is a moderate call for 
second-grade sorts at £8. Commonunmarked bars are obtainable | 


at £6 12s. 6d. to £6 15s., and are weak in demand and irregular 
A good foreign demand is still experienced for galvanised 


price of spelter. | 
for doubles and £8 2s. 6d. to £8 5s. for trebles. 
moderate call at £7 to £7 2s. 6d. 


Tube strip is in 


Pig Iron, 
In the pig iron trade the demand for foundry sorts is 


| an expected increase in the demand for steel 


| exceedingly busy, and in the absence of the German 


been found willing to pay the higher prices asked. 


Engineering and Kindred Industries. 

The machine tool, electrical, and engineering trades in 
Lancashire continue extremely busy. In small wheel cutting there 
is perhaps a trifle less demand, but in textile machinery a great 
amount of overtime is being worked. The fact that a great strike 
in the cotton trade has been averted will give this department 4 
still greater impetus. 


Finished Iron. 
Inquiries from various large merchants on Tuesday showed 
noslackening in the demand. A fair business is passing, bars being 


Steel and Steel Products. 

As we intimated last week, the San Francisco canard as to 
has found its level, 
although it received little or no credence here. Still, locally, there 
is a somewhat better report than that of a fortnight or three weeks 
ago. Constructional steel makers, almost without exception. a 

article, 


English billets have a tendency to advance. 


Quotations. j 
Pig iron: Lancashire No. 3 foundry, 60s. to 61s.; Lin- 
colnshire, 55s. 6d. to 56s.; Derbyshire, 58s.; Staffordshire, 53s, to 
54s.; Middlesbrough, open brands, 58s. 10d. Scotch ; Gartsherne, 
65s,; Glengarnock, 62s. to 62s. 6d.; Eglinton, 61s. 6d. to 62; 
Dalmellington, 61s. to 61s. 6d., delivered Manchester. West Coast 
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65s. 6d., f o.t.; East Coast hematite, 68s. to 68s. 64., 

t, Scotch delivered Heysham : Gartsherrie, 63s.; Glengarnock, 
f.0. ee 60s. 6d.; Eglinton, 60s, to 60s. 6d.; Dalmellington, 59s. to 
- 6d, Delivered Preston : Gartsherrie, 64s,; Glengarnock, 61s. 
* “Gls. 6d-3 Eglinton, 61s. to 6ls. 6d. ; Dalmellington, 60s. to 
he 6d Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, 
£3 7s. ‘6d. to £8 12s, 6d. Steel: Bars, £7 5s.; hoops, £7 15s ; 
jpiler plates official—£8 12s. 6d.; plates for tank, girder, and 
pridge work, £7 7s. 6d. to £7 12s. 6d.; English billets, £5 7s. 6d. 
a; 12s, 6d.; foreign billets, none offering ; sheets, £8 17s. 6d. 
Oo sper : sheets, £97 to £99 per ton ; copper tubes, 12}d.; brazed 
ra 12d.; seamless brass tubes, 94d.; condenser, 10}d.; brazed 
brass, 104d.; rolled brass, 8fd.; brass wire, 8fd. per lb. Sheet 
jead, 5s. dearer at £18 10s. per ton. 


hematite, 


Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was of 
moderate dimensions, but there was a dull tone generally. Except 
in slack and engine fuel there was little business passing. House 
coal is very quiet. Various cpinions were expressed as to the 
abolition of the coal tax. _It does not appear, however, to have 
created any great sensation here, and the market was not at all 
affected thereby. Quotations are as follows : —Best coal for 
domestic purposes, 13s. to 14s.; seconds, 12s. to 12s. 6d.; common, 
9s, to 10s ; best engine fuel, 8s, 2d. to 8s. 11d.; steam and forge 
coal—best—8s. 8d. to 9s. 3d.; best slack, 7s. 5d. to 7s. 11d.; 
medium, 6s. 5d. to 7s. 2d.; common, 5s. 5d. to 6s. 2d., at the pit. 
Sereened coal, 10s. to 10s. 3d.; unscreened, 9s. 6d. to 9s. 9d., 
delivered Manchester Ship Canal. 


BARROW-IN-FURNESS, May 3rd. 


Hematites. 

The hematite iron trade is very steady in tone, and there 
iy a full demand alike for early and forward deliveries. Makers 
are well sold forward, and there are reasonable hopes that the 
market will supply a continuous run of business for some time to 
come. The output of the district is practically at its maximum, 
and makers cannot economically add largely to it. There are, 
however, fairly large stocks in hand of warrant iron, totalling at 
77,696 tons, which could be drawn from if it were necessary to 
supplement the make of the furnaces, but makers hold very small 
stocks indeed, and in some instances are behind in their deliveries. 
Further there is the fact that much of the iron now being produced 
in the district is being utilised at local steel works, and this is 
likely to be the case for some time to come, with the result that 
there is less crude iron to dispose of than was the case a couple of 
months ago. This may possibly be the reason why prices have 
lately appreciated and why prices are so firm, Makers are quoting 
67s. for mixed Bessemer numbers net f.o.b., and warrant iron has 
fluctuated during the week from 66s. 14d. to 64s. 44d. a month, 
closing buyers 64s. 3d. and sellers 64s. 6d. a month. There are 
still thirty-seven furnaces in blast. A good trade is being done in 
special classes of iron, and the :narket for charcoal iron is so good 
that it is proposed to put the furnaces at Backbarrow and Newland 
in blast at an early date. Iron ore is in good demand at lds. net 
at mines for good average native sorts, and Rubio ores are at 19s. 
and 19s. 6d. per ton at West Coast ports. 


Steel. 

The steel trade is still well employed on the heavy classes, 
and the rail mills are running night and day. Orders for rails are 
not very numerous, but makers anticipate they will be able to 
keep their mills going regularly. They are quoting about 
£6 7s, 6d. per ton net f.o.b. for heavy sections. A good demand 
exists for steel shipbuilding material, and orders are well held 
both for heavy and light classes. The quotation for plates ranges 
from £7 to £7 7s. 6d. per ton net cash. Local pak ee of some 
importance are expected. The merchant steel trade is quiet, the 
mills being only half employed, the hoop trade is improving, and 
steel foundries are busy. 


Shipbuilding and Engineering. 

There is a distinctly better tone in the shipbuilding trade, 
and there are prospects of large orders coming to this district from 
foreign Governments. Engineers are very busy in gun mountings, 
projectiles, and submarine mechanical appliances, but they are 
not so busy in the marine department. There is, however, 
every prospect of considerable activity here. Boilermakers are 
moderately employed, and ironfounders are busy. 


Shipping and Coal. 

The shipping trade is fairly employed. The export of 
iron this week from West Coast ports was 11,200 tons, and of steel 
7936 tons, a total of 19,136 tons, in contrast with 16,827 tons in 
the corresponding week of last year. The aggregate shipments 
this year to date have reached 264,850 tons, in contrast with 
288,688 tons in the corresponding period of last year, a decrease of 
23,838 tons. There is a very full demand for coal and coke for 
manufacturing and industrial purposes. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
House Coal. 


THE expectation that household fuel would be reduced on 
the Ist of May has not been realised. The tine weather at Easter, 
and the continuance of it for a few days later, encouraged the con- 
tinued hopes of lower prices. But since then severe climatic con- 
ditions have prevailed, and it was pretty generally understood that 
should the weather remain cold there would be no alteration in 
quotations, Though there has been no official reduction in price 
lists, the situation is weaker to some extent, and that in spite of 
the business with London and the South being fairly well main- 
tained, with a fully average tonnage going to the Eastern Counties. 
Good samples of Silkstone coal fetch from 12s. to 12s. 3d. per ton ; 
secondary sorts, 10s. 6d. to 11s. per ton; best Barnsley softs, 





| the 700,000 tons now in Connal’s, take the chief part in regulating | 
| the prices, though makers do not follow warrants su closely as they | 
| did. 


fetching from 4s, 6d. to 4s. 9d. per ton at the pits. For ordinary 
slack and smudge there is an average call, the principal deliveries 
being for the Lancashire cotton mills. | When the industrial trouble 
seems likely to be averted—a prospect very gratifying to all 
interested in the chief outlet for South Yorkshire small coal of 
this sort. Prices range from 3s. 3d. to 3s. 6d. per ton at the pits. 
No improvement has to be noted in the coke trade, the output 
being largely in excess of what is required. Consequently business 
is languid, and prices irregular. North Lincolnshire and Derby- 
shire are taking a good tonnage for smelting operations, which 
continue pretty active. Although quoted rates are unaltered, the 
tendency is in favour of purchasers. 


Iron and Steel. 

Steel is in excellent request in nearly all qualities, the call 
for ‘‘high-speed” steels for the United States being a very 
prominent feature of the business. That market is remarkably 
active for most of the high-grade steels, and the run is chiefly on 
the more expensive of these. Bessemer and Siemens steels are 
also in satisfactory demand. Steel for railway work is being very 
heavily produced, several of the large establishments being fully 
engaged, and in some instances stated to have orders in hand 
sufficient for six months’ employment, or more, in these depart- 
ments. In the iron market the volume of business is fairly satis- 
factory, but purchases of pig iron are not important. Hematite 
quotations show no variation on those already given—West Coast 
at 74s. per ton, and East Coast at 72s. per ton, less 25 per cent. at 
Sheffield and Rotherham. Though official prices of Lincolnshire 
pig iron remain as given last week, the situation is stronger, and 
makers ask about 1s. per ton over the Association prices. There is 
also a little more buying, but generally the market is uncertain. 
Lincolnshire No. 3 foundry, 52s. 6d. per ton; No. 4 foundry, 
50s. 6d. per ton; No..4 forge, 49s. 6d. per ton; No. 5, white, 
mottled, and basic, 53s. per ton; Derbyshire No. 3 foundry, 
54s. 6d. per ton; Derbyshire forge, 50s. per ton ; bars, £7 10s. per 
ton ; sheets, £8 10s. to £8 15s. per ton. 


The File Trade. 

A good deal of activity is evident in the tool trades, more 
especially in the lighter productions, such as files. The demand 
for files of nearly all kinds, but more especially for those required in 
the engineering, shipbuilding, and allied industries, is exceptionally 
important, and it is both on home and foreign account. Good 
orders have been the rule for India for some time, and Govern- 
ment contracts, as well as private work, keep the file manufac- 
turers fully employed. There is some talk of reducing discounts, 
with a view to making the value of the work correspond more 
closely with its volume. The prices of files, it is felt, might very 
well be advanced to some extent. 





NS 
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The Ivory Sales. 

The cutlery manufacturers and others into whose wares 
ivory largely enters continue to face advancing values. At Liver- 
pool rates went still higher, and at London last week these were 
quite maintained, The supply, though moderate, was cf satisfac- 
tory quality. An active demand prevailed throughout, the 
principal buying being for Germany and the home trade. For soft 
East Indian and soft Egyptian there was considerable competition. 
Prices were very firm during the first two days, and on the third 
day the American demand became more pronounced, and an 
advance of £3 was made over previous sales. Hard descriptions 
were £2 dearer ; Egyptian soft tirm to £2 dear ; hard generally £2 
higher. West Coast, principally Gaboon, sold at £2 to £3 higher. 
Bombay, Zanzibar, and Abyssinia rose towards the close to £3 
more for large and medium teeth. The Sheffield trade was 
largely represented. When theresults of the Antwerpsales this week 
are shown, it is probable that the American demand will be found 
to have caused the London prices to be exceeded. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 





Pig Iron. 


A FAIR business has been done this week, and the situa- 
tion is generally encouraging, a sound legitimate trade being done 


by the makers. That the position is good is shown by the heavy | 


shipments and the decreasing stock. Cleveland warrants still are 
unsettled, and they do not seem to keep steady for more than a 
few days together. The London operators, who hold the bulk of 


Business has been done this week as high as 50s. 3d. per ton 


| for No. 3 Cleveland pig iron for early f.o.b. delivery, but 50s. was 


about 10s. 6d. per ton; secondary qualities realising 8s. 6d. per | 


ton at the pits, Several of the Derbyshire pits are stated to be 
offering their superior classes of domestic fuel at easier rates, but 
the cheaper qualities find a ready market, and not much trouble 
1S experienced in disposing of the whole output of the collieries, 

Steam Coal. 

_ This important branch of the coal industry is as active as 
previously reported. To the different railway coaling stations 
heavy deliveries are being made under contract at 8s. 6d. per ton, 
and the large works are taking full weights for consumption. The 
—— sent to the Humber ports is fully maintained, the business 
— with Hull being increased, though the requirements of 
Grimsby are not quite equal to the average. A moderate trade 
} reported with Goole, though larger business was expected 
: rough the improved railway facilities now offered, several of the 
Bais collieries sending to that port. Owing to the increased 
Foie trade, the ex ports of coal from Hull continue to get 
; ger. For the wee ending the 24th of April the weight sent 
trom the great Yorkshire port to foreign markets was 54,295 tons, 
as compared with 22,431 tons for the corresponding week of last 
Toone from Grimsby, for the week ending 27th April, 30,141 tons, 
Xs compared with 16,778 tons. Both Hull and Grimsby receive 


heavy consignments of South Yorkshire ‘“‘hards” for the use of 
the steam fishing fleets, 


Coking Slack, Smudge, and Coke. 
Slack and smudge, in the better classes, are most in 


wea demands of the new by-product ovens being fully 


Prices hold up satisfactorily, the superior qualities 





the figure on Wednesday. The lower qualities have been steady: 
No. 4 foundry, at 49s. 6d.; No. 4 forge, at 49s.; mottled, at 
48s. 6d.; and white, at 48s. 3d. 


much available for sale ; in fact, the producers are generally well 
supplied with orders, and the weakness is displayed by second 
hands. Mixed numbers can generally be got at 67s. 6d., and 
No. 4 at 65s. per ton. There have been some inquiries received in 
this district from America for hematite pig iron, but these as yet 
do not seem to have resulted in the distribution of any orders. 
Rubio ore is at 19s. 6d. per ton, delivered c.i.f. Tees. 


Decreasing Stocks of Pig Iron. 


The steady decrease in the stock of Cleveland pig iron in 
Connal’s public stores is attracting general attention, as it affords | 


some measure of the improvement in trade, and affords such a 
contrast to the state of affairs that prevailed for a year and a-half 
prior to March, 1906, At the close of April the quantity of Cleve- 
land iron held in these stores had dropped to 700,713 tons, 25,938 


decrease for the month, and 49,380 tons decrease since the stock 


began to decline in the early part of March. 


Excellent Export Trade. 


There can be no question of the great activity in the | 
Cleveland pig iron trade when such shipments as those of April | 


are reported, and these are the more encouraging, for large quan- 
tities of pig iron are going to markets which of late years have 


taken little, and which it was generally asserted would never again | 


need to buy Cleveland iron extensively. The deliveries to Germany 
have during the last two months been far in excess of anything 
recorded at any time during the last six years, and last month 
reached 37,903 tons, against 17,383 tons in April last year. Only 
in three or four previous years in the history of the trade has so 
good a business been done with Germany, and this was unexpected, 
seeing how vast has been the extension of the iron and steel 
industries in Germany. Large deliveries have also been made to 
France, Belgium, and Italy, and the total shipments oversea 
last month reached 76,318 tons--almost the best of any month on 
record. The total pig iron exports last month were 131,339 tons, 
that being the best April return on record, and it has only been 
thrice exceeded in any month. It was 174 per cent. above the 
average of April during the last ten years, which was 111,707 


tons, while it was 49 per cent. more than in April last 
year. Deliveries to Scotland were very good, better than 


in any month for two years past, and reaching 40,800 tons. 
For the four months this year the total shipments of pig 
iron from Cleveland have reached 409,551 tons, whereas last 
year the quantity was only 282,501 tons, or 45 per cent. less. 
Only twice before—in 1899 and 1900—were larger exports reported. 
Of this Germany has had 99,643 tons, and Scotland 137,334 tons. 
Of manufactured iron and steel 49,894 tons were exported last 
month, 25 per cent. more than in April, 1905, and in the last four 
months the quantity was 172,204 tons, or about 23 per cent. more 
than last year. 





The East Coast hematite iron | 
| market is quieter, with prices weaker, but, after all, there is not 


Manufactured Iron and Steel. 

While it is well known that manufacturers generally have 
still very full order books, they are not receiving much in the way 
of orders or even inquiries at present. Nothing of moment even 
in the form of inquiries has yet come this way from America, 
and the American producers se2m to be preparing to prevent any 
going past them that are required on account of the San Francisco 
disaster. So well situated are the North of England manufac- 
turers that they are in all branches able to maintain their prices, 
which have not been changed for several months. The steel 
melters of the North of England and Scotland have this week had 
their wages advanced 1} per cent. The two districts have joined 
in establishing a sliding scale for automatically regulating wages, 
the basis being the average price realised by four representative 
firms—two in each district. 


The Proposed Tees Transporter Bridge. 

Further negotiations have been going on during the past 
few days in London between a committee appointed by the Middles- 
brough Town Council and the promoters of the new railway and 
bridge, with a view of arranging who shall erect the proposed 
transporter bridge over the ‘lees at Middlesbrough. Amended 
terms have been offered to the Town Council by the promoters, 
but no decision was arrived at, nor is any likely until a report has 
been received from the expert whom the Council engaged to 
advise them as to the cost of a bridge over the Tees. The need 
for such a bridge is universally acknowledged, the present ferry 
service being much behind the times. The question in dispute is 
who shall build the bridge and receive the revenues. 


American Engineers on Teesside. 

A large number of the members of the American Insti- 
tute of Mining Engineers will attend the Iron and Steel Institute 
meeting in London in July, and it has been arranged that they 
shall visit Teesside, Newcastle, and Glasgow before they return. 
A local committee has been formed at Middlesbrough with a 
view of extending to them a generous welcome. Sir Hugh Bell 
is chairman of the committee, which comprises Mr. Arthur 
Cooper, Mr. Tom Westgarth, Mr. Illtyd Williams, Mr. William 
Whitwell, Mr. J. E. Stead, and Mr. J. H. Amos, hon. secretary. 
The American party will be divided into sections, and taken 
over such of the works as may be hereafter arranged. There 
will be a public luncheon in the Middlesbrough Town Hall. 


Teesside Developments. 

The North-Eastern Railway Company is devising a com- 
mercial scheme for the development and extension of the river 
Tees by holding out inducements to capitalists for the esta- 
blishment of works on Teesside, and more especially on the 
north bank of the river. On Monday a party of the directors, with 
the general manager, Mr. A. Kaye-Butterworth; the assistant 
genera! manager, Mr. Philip Burtt; and the commercial agent, 
Mr. P. Geddes, visited the district; and accompanied by the 
chairman, Sir Hugh Bell, Bart., and a number of the members of 
the Tees Conservancy Commission, went over the north bank of 
the Tees and inspected the new roads and railways. Attention 
was drawn to the urgent need for suitable coal staiths for the 
bunkering of steamers, and the provision of coal cargoes, for the 
large number of vessels which use the Tees outside the Middles- 
brough Dock. 


New Type of Railway Wagon. 

The North-Eastern Railway is experimenting with a new 
type of goods wagon, built at its wagon shops, and it intends to 
build one hundred for use in the fast main line goods traffic. The 
wagon is the largest box goods wagon in the country, and will 
carry 25tons. The new wagons willbe painted red. The directors 
desire to obtain the same economies in goods traffic from the use 
| of larger wagons and engines as have already been obtained in the 
mineral traffic by similar means. 





Coal and Coke. 


The abolition of the coal tax has been the great subject of 
attention of late in the coal trade, and the North Country colliery 
| owners as well as the men are very pleased that their agitation has 
at last resulted satisfactorily, though the tax is to continue in force 
till November Ist. Traders, however, can contract for next year 
with the knowledge that ls. tax will not have to be taken into 
| consideration. Business will now become more settled, but it is 
likely that consumers will buy forward as sparingly as possible for 
delivery before November, in order to obtain the benefit of the 
| repeal. The orders for 170,000 tons of Newcastle steam coal for 
the Russian Admiralty have been given to Russian merchants who 
have yet to buy. There are good demands from the North of 
France, but some signs of a termination of the strike are now 
appearing. Best steam coal is at lls. 6d., and best gas coal at 
10s. 6d., both f.o.b, Coke is not sharing in the improvement, 
because there is still too large a production. Foundry coke is 18s. 
to 18s. 6d. f.o.b., and medium furnace coke at 17s. per ton delivered 
equal to Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


General Condition of Trade. 

THE outlook in trade generally is of an encouraging 
nature. In some industrial departments, which have hitherto 
been very busy, fresh orders are becoming less plentiful ; but in 
other branches a revival is taking place by which it is believed the 
balance of trade will be kept, at least for some time, on the right 
side. Export business is maintained on an extensive scale, and 
new industries, such as automobile building, are springing up in 
| such a manner as to promise well for the future. 





Foreign Demand for Iron. 

The expectations of last week that large quanties of raw 
iron and steel might be required for the United States and else- 
where abroad have since been considerably modified. The actual 
requirements, if any, in connection with the San Francisco 
calamity have yet to be ascertained ; and even if these should 
prove to be considerable, the impression is that shipments would 
be spread over so long a time as to have little effect on the general 
condition of the market. Fair quantities of iron have been pur- 
chased on German account, and the current shipments of raw iron 
are somewhat better thau usual. 


The Warrant Market. 


j The upward movement in warrants, which was very 
decided last week, has not since been maintained, but some reaction 
| has taken place. Still the market has shown a good deal of anima- 
| tion. Business has been done in Cleveland warrants from 49s. 44d. 
| to 49s. 9d. cash, at 49s. 10d. for delivery in ten days, and 49s. 8d. 
| to 50s. one month. Scotch warrants are at 55s. 3d., and standard 
| foundry pig iron has been 49s. 3d. to 49s. 74d. per ton. The 
strength of Cleveland warrants is due mainly to the improved 
shipments in the North of England. 


Hematite Pig Iron. 

There has been comparatively little doing in Cumber- 
land hematite warrants. The current output in the different pro- 
ducing centres is believed to be quite equal to present require- 
ments, and the considerable increase in stocks in the North of 
England has an adverse influence on the market. Cleveland 
hematite has been quoted 49s. 4d. to 49s. 9d., and Cumberland 
hematite 64s. to 64s, 3d. per ton. Scotch hematite is at 70s. to 
70s, 6d, per ton for delivery at the West of Scotland steel works. 
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Output and Stocks of Pig Iron in Scotland. 

There has been a considerable increase since last report in 
the production of pig iron in Scotland, one additional furnace 
having been placed on ordinary and three on hematite. There 
are now 46 furnaces making hematite, 38 ordinary, and 6 basic 
iron, the total of 90 thus blowing in Scotland comparing with 86 
last week, and 85 at this time last year. There has been a small 
decrease of 85 tons in the stock of pig iron in Glasgow warrant 
stores, which now contain 19,340 tons, of which 12,690 tons consist 
of Scotch warrant iron, and 6650 standard foundry pig. The 
general impression is that makers are not adding materially, if at 
all, to their private stocks. 


Prices of Makers’ Iron. 

There has been a somewhat tirmer tendency in makers 
prices, some of which are 6d. to 1s. per ton higher :—G.M.B., No. 1, 
is quoted at Glasgow 57s. 6d.; No. 3, 55s. 6d.; Monkland, No. 1, 
ods. 6d.; No. 3, 56s. 6d.: Carnbroe, No. 1, 61s. 6d.; No. 3, 58s. 6d.; 
Clyde, No. 1, 65s. 6d.; No. 3, 60s. 6d.; Gartsherrie, No. 1, 66s.; 
No. 3, 61s.; Calder, No. 1, 66s.; N 
No. 1, 67s. 6d.; No. 3, 61s. 6d.; Summerlee, No. 1, 68s.; No. 3, 
63s.; Coltness, No. 1, 73s. 6d.; No. 3, 62s.; Glengarnock at 
Ardrossan, No, 1, 66s. 6d.; No. 3, 60s. 6d.; Eglinton at Ardrossan 
or Troon, No. 1, 60s. 6d.; No. 3, 58s.; Dalmellington at Ayr, 
No. 1, not quoted ; No. 3, 57s. 6d.; Shotts at Leith, No. 1, 67s.: 
No, 3, 61s. 6d.; Carron at Grangemouth, No. 1 68s.; No. 3, 63s. 
per ton. 


Shipments of Scotch Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6056 tons, against 6630 in the corresponding 
week of last year. Of the total there was shipped to the United 
States 1085 tons; Canada, 350; South America, 70; India, 150; 
Australia, 552; France, 248; Italy, 160; Germany, 266; Russia, 
10; Holland, 155; Belgium, 225; Spain and Portugal, 55; other 
countries, 213; the coastwise shipments being 2517 tons, com- 
pared with 4148 in the same week of 1905, 


Imports of English Iron. 

The arrivals of pig iron at Grangemouth from the Cleve- 
land district are larger than of late, amounting to 15,730 tons, 
compared with 8455 tons in the corresponding week, thus showing 
an increase of 7275 tons. The aggregate imports since the begin- 
ning of the year are now 168,241 tons, showing an increase of 
17,830 tons over those of the corresponding four months of 1906. 


The Foundry Trades. 

In the Glasgow and West of Scotland district there has 
been a great improvement in some departments of the foundry 
trades within the last few months. Makers of marine castings are 
specially busy, and there is a large amount of general work in 
course of execution. The demand for cast iron pipes appears to be 
improving. An order for 2000 tons of such pipes for Carthagena 
has been placed with Glasgow founders, and it is rumoured that 
ther? are several important schemes under consideration, out of 
which a considerable amount of work may be anticipated. 


Finished fron and Steel. 

In the malleable iron branch employment appears to be 
somewhat unequal, some works being considerably better supplied 
than others. The current inquiry is not so good as could be 
desired, and there is ‘keen competition for such orders as are 
coming into the market. There is great activity in the steel trade, 
the amount of work in course of execution being heavy. Views 
differ as to the amount of fresh work that may be expected, and 
this will depend largely on the future course of the shipbuilding 
industry. 


The Coal Trade. 
The extra coal shipments to the Continent, arising from 


the labour disputes there, have led toa large increase in the ship- | 


ments in the past week. The aggregate clearances at the Scottish 
ports amounted to 324,349 tons, compared with 294,075 in the 
preceding week, and 234,657 in the corresponding week of last 
year. The week’s shipments thus show the large increase of 
89,692 tons, compared with the same week last year, and there is 
a total increase in the shipments from Scotland in the first four 
months amounting to 516,891 tons. The current demand for 
household and manufacturing coals is active, and prices are 
generally well maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE great subject of conversation and comment on ‘Change and 
in all coalowner circles at the Welsh ports this week has been the 


repeal of the coal tax. This has been earnestly desired by all in 
the coal trade, and for some little time business has been affected, 


and, possibly, prices affected. There is no denying but that a 
of the repeal to November. 
in October. Every constitutional effort, I am informed, will be 


made to get an earlier repeal. The concession removes a burden 
of one million sterling, and is a relief to Wales, coalowners and 


colliers, and the shipping interest, and must affect the Western | 


collieries favourably. 


The Non-Unionist Trouble. 

There is a considerable degree of unrest amongst the 
colliers in connection with unionism, and notices to leave work 
have been freely posted. Some alarmists anticipate a strike on a 
large scale, and if the notices matured this would follow, but the 
opinion of shrewd observers is that the difficulty is only a tem- 
porary one. Times are not very good at present, and many colliers 
only earn 20s. to 25s. per week, which, though comparatively good 
in regard to labour wages generally, is small when contrasted with 
wages which have ruled in good times. 
non-unionists will gradually give way, and pay up their arrears. 
It is early yet to imagine trouble. The colliers are petitioning for 
an advance of 37 per cent. This conceded, and a fair prospect 
exists ; and the hauliers quieted down, will in all likelihood lead 
the way toa peaceful settlement at the end of the month. 


Condition of the Coal Trade and Prices. 

Average shipments have been the rule at most ports of 
late, Cardiff on several days showing a despatch of 40,000 to 50,000 
tons. Newport last week despatched 87,184 tons, nearly 75,000 
of which was for foreign destinations. This still leaves coastwise 
low. Port Talbot sent away nearly 24,000 tons ; Swansea, 68,627 
tons, and 15,705 tons patent fuel, which may be considered as 
satisfactory. Mid-week, on ’Change, Cardiff, large steam was 
reported as in good demand, both for prompt and future delivery, 
quotations ruling firmly. In small coal no material change—if 
anything, prices looking upward; Monmouthshire coals in 
moderately good request, but so much “free coal” is offered 
that abatements from quotations were difficult to obtain ; house 
coals unsteady ; No. 2 and 3 Rhondda in good demand. Latest 
prices :—Best steam, 14s. 9d. to 15s. 3d.; best seconds, 14s, 3d. to 
14s. 6d.; seconds, 13s. 6d. to 14s.; drys, 13s. 6d. to 14s. Very 
best small steam, 9s. 9d. to 10s.; best ordinaries, 9s. 3d. to 9s. 6d.; 


No. 3, 61s. 6d.; Langloan, | 


Coalowners say that for several weeks | 
sales have been lessened, and we have te look forward to a con- | 
tinuance of interruption between now and the autumn, culminating | 


It is very likely that the | 


| 


| pool. 


| and one of 2350 tons rails to Port Sudan, &c., ed Lisbon. 


sorts, lls. to 13s. No. 3 Rhondda, 15s.; brush, 13s.; smalls, 
lls. to lls. 3d; No. 2 Rhondda, 12s. 6d. to 12s, 9d.; through, 
10s. 9d. to 11s.; smalls, 8s, 6d. to 9s. Patent fuel, 15s. 
to lés. 6d. Coke, 16s. 6d. to 24s. 6d. Pitwood firm, 21s. to 
21s. 6d, 


The Swansea Coal Trade. 


| obliging as regards prices, report themselves but m 
6d, | 


| are tirm in price and in active request. 


It was reported on Change this week that most of the | 


collieries were well supplied with business. May promises to be 
busy. In steam coal there has not been any marked change in 
price. Best is quoted at 14s, 6d. to 15s. 6d.; No. 3 Rhondda lds, 
Anthracite big vein is in demand, and prices for red are main- 
tained. Cobbles show an improvement of 1s. Latest:— Best 
malting, 17s. 6d. to 18s. 6d.; seconds, 16s. to 17s.; big vein, 12s.; 


red, 10s. 3d. to 10s. 6d.; cobbles, 17s, to 17s. 6d.; nuts, 17s. 9d. to | 


18s. 6d.; peas, 11s.; rubbly culm, 5s. 6d. to 6s.; duff, ds. Patent 


fuel, 13s, 


Accidents in Mines and Rescue Brigades. 


The South Wales and Monmouthshire Mining Educational | 


Board decided last week to take up the question of organizing 
reserve brigades, and a special meeting of coalowners and others 
will be called to discuss and arrange details, 


Iror. and Steel Trade. 


Some expectation has been raised with regard to increased 
demands for steel. These can be well met. 
leading ironmasters have been importing ore freely from Almeria, 


Decido, and Bilbao. Old rails have ccme in strongly from Belfast, 


| 1,051,527 t., against 935,994 t. for February, and 


| to last year, has risen 492 t. 


There is not much alteration in the condition of things. | iron, production was as follows :—Foundry pig, 183,110 t. 


For some time the |} 


Highbridge, Littlehampton, and other quarters, principally to | 


Newport. Last week two large consignments of bars and _ billets 


came from New York and Antwerp, and one of bars from Liver- | 


Despatches have been limited in number. 
signments of steel bars have been made to Lydney, Gloucestershire, 
Heavy 
steel rails and light colliery rails continue in make, with steel 
sleepers for foreign destinations. Fish-plates, angles, and small 
goodsare indemand. Altogether, a moderate degree of activity 
is going on at the large Bessemer works, and the Siemens depart- 
ment as well as the Bessemer at Dowlais is briskly carried on, 
while in the Swansea valley good outputs of steel are taking place, 
and, as stated on ’Change, every ton goes into consumption. 
During the week Swansea imported 1740 tons pig iron, 430 steel 
billets, and 237 tons scrap. San Francisco is looked upon as a 
probable customer for Welsh steel. 


Iron and Steel Quotations. 

On Change, Swansea, this week, Bessemer pig iron was at 
64s.; Middlesbrough, 49s. 9d.; Scotch, 55s. 3d.; Welsh hematite, 
70s.; Siemens steel bars, £4 17s. 6d.; Bessemer, £4 lis. to 
£4 17s. 6d. 


The Tin-plate Trade. 

The latest statement regarding the tin-plate trade may be 
regarded as critical. Makers have to face increasing cost of raw 
materials, the loss from stoppage of Russian trade, and the rivalry 
of America in Canadian business. In face of all this, though a fair 
amount of business comes in, yet makers are unable to make at 
prices to suit buyers, and the alternative of temporary stoppage of 
mills is now pressed upon their attention. Large numbers of mills 


Substantial con® | 


| trade in Silesia, demand and inquiry having remained extensive 


! 
| to 15s. 94.; best ordinaries, 14s. to 14s. 6d.; seconds and other | 


orders. Of the plate and sheet trade fair accounts can be gi 
some mills have plenty of orders on hand, while others being le 
, less 
© moderately 
sheet business 
Ire and Wire najjs 


engaged, but the general condition of the plate and 
may, nevertheless, be termed satisfactory. i 


From the Siegerland. 

Taking it all through a gcod trade has bee 
various departments of the Siegerland iron industry, ray ; 
meeting with A request. Prices may be regarded as favourabhe 
The Pig Iron Syndicate has recently sold spiegeleisen to En, rag 
at a price hardly two marks below the inland quotation 
has been advancing lately. In spite of raised output, iron 
still scarce. The rolling mills and steel works have plenty of orde 
on their books, and the finished iron department is well eng, ‘ 
Where orders for immediate delivery are in question consumen 4 
not hesitate to pay higher prices. = 


h done in the 


ore 


Production of Pig Iron. 
According to statements given by the Union of ( 

Iron and Steel Masters, the output of pig iron in ( 
including Luxemburg, has been for March 


German 
rermany 
of present year 
ugainst 895 908 
shows that daily output, when compared 
Regarding the different sorts 


in March last year, which 
of pig 
a ° » 4fains 
141,512 t. in March last year; Bessemer, 39,111 t., against 30,9601 
basic, 683,687 t., against 58,982 t.; steel and spiegeleisen, 71,637 ¢. 
against 55,890 t.; forge pig, 73,981 t., against 78,364 t. The total 
output of pig iron during the first quarter of the present year was 
3,005,982 t., against 2,334,590 t. in the same period the year 
before. : 


Coal and Coke in Germany. 

Very good accounts continue to be received from the Coal 
: ; : as 
before. Rhenish-Westphalian coal owners, too, are doing a most 
animated business just now, and find much difficulty, in many 


| instances, in satisfying their customers. Deliveries of the Rhenish- 
| Westphalian Coal Syndicate in March of present year were 


| increase of 847,872 t. 


are in this condition in various districts, principally Llanelly and | 


Swansea. 
unprecedented state- 


As pointed out on Change, things have drifted into an 
13s. for plates, f.o.b. Wales, with tin at 


£183 and steel bars at £4 17s. 6d.; and one is not surprised that | 
some of the most vigorously managed concerns find it imperative to | 


resort to temporary stoppage. 
may improve the situation in all quarters. Last week 78,549 
now total 224,399 boxes. It may be expected that at many 
quarters the resort to day-to-day contracts will be adopted. 


Colliery Accident at Abercynon. 

At this important colliery of the Dowlais Company an 
accident of a fatal and somewhat exceptional character occurred 
on Friday last. While a number of men were congregating at the 
bottom of the shaft, waiting to ascend, several laden trams ran 
down the slope owing to the breakage of a link, killing five of the 
colliers and seriously injuring others. At the inquest this week it 


It is hoped that lessened output | 


was proved that the chain was of good material, and a verdict of | 


accidental death was returned. 


Employers’ Liability Case. 

A case of singular character was triedat Barry County-court 
this week. It was brought by a boilermaker against Mr. Bailey, 
Tyne Engineering Works, Barry ; £150 was claimed for personal 
injury. Plaintiff was engaged in the Commercial Dry Dock, 
Barry, cutting out a plate above a tank top. A stage had 
been erected for the purpose by defendant’s workmen. A 


buyers holding aloof to see whether the tax would be repealed, | plank connected with this broke, and as it was shown that it 


5,942,361 t., against 5,090,489t. in last year, which shows an 
Coke is still scarce, and very firm jn 
quotation. 


Austro-Hungarian Iron Trade. 

A steady if not very animated trade is being done on the 
Austro-Hungarian iron market, both raw and finished iron meet. 
ing with good request. In the course of the next few months the 
construction shops and bridge-building establishments will get 
plenty of work, as there are several pretty large orders holding 
out for Government and private buildings. Pit coal, as well as 
brown coal, has been in rising demand in Austria-Hungary, con. 
sumption increasing chiefly in consequence of the strike in the 
Saxon districts. 


The French Iron Industry. 

Prices remain firm, with an upward tendency, and the 
majority of the mills and shops are well occupied. The French 
coal trade is still very unsettled, and the condition in the strike 
district is most unsatisfactory ; if an agreement appears to have 
been arrived at one day, reports of increasing troubles are given 
the next, and this may last for some time longer, the movement 
having an almost revolutionary character in some parts. The 
Valencienne district is fairly quiet again. 


Further Improvement in Belgium. 
Business transactions on the Belgian iron and _ steel 
market have further improved ; still, the disproportion between 


boxes were received from Wales, and 72,935 were shipped. Stocks | the prices for raw material and those for finished articles continues, 


preventing the works from doing a very remunerative business, 
The following are the current list quotations: 
Export prices. 
Francs, 
135 


Inland prices. 
‘ranes. 
150 
152 


0 


Merchant iron, No. 2 
Merchant iron, No. 3 137-0 
Merchant steel “ 137-50 x 
Compared to the export prices in the beginning of March, a decrease 
of M. 5 p.t. can be noticed, while home quotations have only very 
slightly altered. Owing toa brisk activity in the construction shops, 
plates and sheets are in lively and rather increasing request. Pig 
iron is scarce, in consequence of a want of coal. On the Belgian coal 


1) 


| market demand has remained heavy, and can hardly be covered ; 


prices are fluctuating. Producers of coke have succeeded in carry- 


| ing the price of 23f. and 25f. p.t. for ordinary and best sorts. 


had been borrowed from the ship, the objection was ruled as fatal, | 


; | and as it was urged that the foreman had been ligent, the 
certain degree of annoyance has been caused by the postponement | sar toapeadintgahear an, 2 piers ha ea 


judge gave sanction to proceed under the Workmen’s Compensa- | 


tion Act, and allowed £1 a week from January, the date of the 
accident. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Improving Condition in Silesia. 

Activity at the iron and steel-producing establishments 
in Silesia has been so strong lately that, in a number of instances 
enlargements have been taken into consideration; the Borsig 
Works is reported to have granted the sum of seven million 
marks for the enlargement of the steel works and the rolling mills. 


| The new steel works on the Julien-Hiitte in Upper Silesia com- 


menced working on the 18th instant. There is a good deal of 
briskness shown in nearly all departments, and quotations are 
naturally very firm all round. The forty-third International 


Machine Market will take place this year on the 17th to 19th of | 


May in Breslau. 


Rhenish-Westphalian Iron Industry. 


| be considerably expanded this year. 
| of the great steel industry have been extremely conserv 
| reference to enlargement, but recent developments 


Inquiry and demand, during the week now past, have | convince them that there is room for a wise investmen 


been regular, and in some departments an improvement against | 


previous weeks could even be noticed. In the pig iron trade 
orders come in very freely, foundry pig being in particularly strong 
reqvest ; contracts in many instances reach into the fourth quarter. 
The dull tone previously reported continues in the scrap iron 
business; the sales effected during the week have been but 
limited, and one need not wonder, therefore, at the weakness 
shown with regard to quotations. There is much strength shown 
in the semi-finished steel trade too ; for building material a good 


| inquiry is being experienced, the consumption in girders increas- 


ing from week to week. Bars in basic have been specially well 
inquired for ; the mills ask M. 120 p.t., but dealers frequently sell 
at less, because they are still provided with fairly heavy lots 
bought at the period of famine prices. Iron bars are 
likewise well inquired for, and though the mills are strongly 
occupied, and have fair prospects, a rise in quotations for 
the third quarter is not going to take place for the present, 
chiefly because the Pig Iron Convention too has desisted from an 
advance. The home consumption for hoops is brisk ; also on 


seconds, 8s. 9d. to 9d.; inferior, 8s. 3d. to 8s. 94. Monmouthshire | foreign account a good business is done, the orders mostly going 


semi-bituminous: Best large, 14s. 6d.; best ordinaries, 14s. to 


to the large steel works, because, owing to the reduced export 


14s, 3d.; seconds, 13s, 6d. to 13s. 9d. Honse coal: Best, 15s. 6d, | bounty, the “ pure” hoop mills do not care very much for foreign 


| activity. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 18th, 1906. 

THE past week has been a surprisingly active week in the iron 
and steel industry. The total transactions, so far as anything like 
authentic approximate estimates can be made, figure up about 
150,000 tons, including the termination of negotiations for supplies 
mentioned in reports during the past two weeks. The larger 
transactions have been in steel rails, structural material, Bessemer, 
basic, forge and foundry. The orders placed for buildings and 
bridges in six days aggregate 40,000 tons. Small orders are 
dropping in daily. April will break all records in railroad and 
building business. Railroad builders and bridge builders are 
straining every point to secure the acceptance of their orders on 
material to be delivered all along during the year and up to the 
holidays. There are pending this week orders for about 
400,000 tons of structural material, rails and plates. If th 
purposes of the buyers are accomplished, contracts will be closed 
within a few days, Buyers are showing much anxiety, because 
new requirements have recently sprung up, and there Is 
a competition between the two lines of trade to secure the 
acceptance of orders. Every day develops something new in the 
way of demand, and the appearance in the market of new schemes 
and new enterprises calling for material, which will be wanted this 
year. It is becoming more and more evident that capacity will 
i Those who are at the head 
ative with 
are tending to 
t of capital 
in additional furnaces and mills. There are cycles of great activity 
and depressions in trade, and the feeling has existed for a year or 
two past that we are once more reaching the period of greatest 
The conditions, however, are such as to weaken this 
opinion or theory, and to convince the great manufacturing 
interest that the period of activity will be prolonged. — 

All interests connected with furnishing railway equipment, from 
rails to locomotives, cars and track material, are overcrowded wit 
work, and nearly all of the manufacturers concerned in the 
production of these supplies are not able to accept all the benny 
offered, to say nothing of the business standing in the back- 
ground. 

The copper market A 
consumption continues at the rate of about 50, 00 Ib. pel 
month. Exports of copper, April Ist, have fallen to 5947 tons. 
No great increase is anticipated until the speculative supplies ‘ 
China have been absorbed in Europe. There are signs he 
increasing domestic demand which will contribute to the 
strengthening of the market. 

The tin market is quiet, but statistically strong. 
of # cents per pound is maintained. Small lots are 
cents 


has been quiet for the week. Domestic 
000,000 Ib. per 


An advance 
selling at 38h 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specitcations may be obtained at the Patent-Ofice Sale Branch, 25, 
Bouthampton -buildings, Chancery-lane, London, W.C., at 8d. each. 

The jist date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 

scification. 
any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 








STEAM ENGINES AND BOILERS. 


17.275. August 26th, 1905.—ImMpROVEMENTS IN WATER-TUBE 
Bor.erSs, Walter E. Nicholson, Boiler Works, Hebburn-on- 
Tyne. 

This invention has for its object the application or combination 
ofa marine type of water-tube boiler with certain additions or 
modifications, so as to be suitable for land purposes. There are 
four figures. Fig. 1 is a vertical section. Fig. 2 is a sectional 
plan, Five longitudinal iron or steel cylinders are placed in their 
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Fig.l. 


respective positions, A, B, B!, C, and C!. The two lower cylinders 
C and C! are connected with the upper cylinder A by a series of 
diagonal tubes D, whilst the same cylinders C and C! are also 
respectively connected with the upper cylinders B and B! by a 
series of connecting tubes KE. The upper cylinders B and B! are 
connected with the middle cylinder A hy tubes F. The whole of 
this combination is fitted to or suspended from overhead girders 
fixed to upright columns and brickwork. The tiring and combus 
tion chamber M is arranged between a portion of the two lower 
cylinders C and C! and a portion of the diagonal tubes D. Instead 
of allowing the gases or flames from the firing end of the boiler to 
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Fig.2. 





pass quickly under or between the diagonal tube: and out by the 
chimney, a baffle plate or wall of brickwork J is fixed immediately 
at the back of the bridge of the boiler, as shown in Fig. 2. This 
lathe plate or wall divides and deflects the flames or heat gene- 
rated in the fire between the first two lots of diagonal tubes and 
towards the sides of the boiler. A pair of baffle plates H cause 
the Hames or heat to be deflected from the sides of the boiler 
between the second lot of diagonal tubes and towards the centre 
of the boiler again. The arrows on Fig, 2 show the course or 
direction of the flames or heat from the fire.—A pri/ 4th, 1906. 


INTERNAL COMBUSTION J ENGINES. 


1411. July 12th, 1905.—IMPROVEMENTS IN AND RELATING TO 
INTERNAL ComBUSTION ENGINES, Thomas W. Kings, 53, New- 
bold-road, Rugby. 

This invention relates to improvements in internal combustion 
engines employing liquid fuel, and has for its objects—tirst, the 
provision of an improved method and means for producing in the 
working cylinder of such engines.a mixture of air and combustible, 
the latter being uniformly distributed throughout the former ; 
and, secondly, the provision of improved means for clearing the 
exhaust gases out of the cylinders of internal-combustion engines, 
and supplying fresh charges of air above atmospheric pressure, 
these means being specially adapted for application to two-stroke- 
cycle internal-combustion engines preferably as three-cylinder 
three-crank engines with the cranks 120 deg. apart. There are 
live figures. Fig. 1 is a longitudinal central sectional elevation of 
the engine. Fig. 2 is a central section through one cylinder at 
right angles to that shown in Fig. 1. The three cylinders A C E 
are provided with the extensions of larger diameter forming 
second cylinders axially in line with the first. These cylinders of 
larger diameter BDF form the pumps for the completion or 
operation of the two-stroke cycle. ‘itting and adapted to 
reciprocate within these cylinders AC E are the pistons A! C! E! 
which also have the prolongations or extensions of larger diameter 
3! D' Fl, These pistons B! DP! F! reciprocate within the cylinders 
DF, and are connected by means of the connecting-rods B? D2 F2 
to the crank-pins B* D? F3, which are set at 120 deg. apart on the 
crank shaft G. G1 is the fly-wheel ; M is the air inlet ; and M! the 
air delivery valve from the pump cylinders. Bolted to the 





cylinder head and forming the cover thereof is the casting H, 


which forms the valve-box for the compressed air delivery valves 
H! and for the oil valve I. The ignition plug J is also screwed 
into the casting H. The valves H! are opened automatically by 
the pressure of the compressed air delivered by the pipes K K! K2. 
The oil valve | is provided with webs or wings to retain it in its 
central position in the guide or causing L?. The oil is delivered to 
the aperture [* in the cap I* by a pipe from the oil pump P. One 
pump is fitted for the oil supply for each cylinder denoted by letters 
PP! P2, The pumps are driven by the side shaft L by means of the 
chain wheels L! L? and thechain L*. The piston A! isshown at theend 
of the working stroke, and the exhaust gases are passing through 
the ports O and the tubes O! to the exhaust channels O?. At this 


N° 14,411. 











time the piston C!, and therefore the pump piston D!, has com- | 
pleted about two-thirds of the upward or compression stroke, and 
as the cubic capacity of the working cylinder is about one-third 
less than that of the pump cylinder, the pump cylinder D now 
delivers such a quantity of air to the working cylinder as to not 
only sweep out all the products of the previous combustion, but 
also to leave therein, when the pistons commence their compres- 
sion stroke, a full charge of air for the next working stroke. As 
the piston Al commences its upward or compression stroke, it 
closes the exhaust ports by covering them, and simultaneously by 
the completion of the remaining third of the compression stroke | 
of the piston D!, the remainder of the air in the cylinder D is 
transferred under compression to the top of the cylinder A, where 
it increases considerably the amount of air and the degree of 
compression in the cylinder A. At the end of the upward or com- 
pression stroke therefore in the cylinder A, the amount of air 
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remaining for the next working stroke and the degree of compres- 
sion are inuch higher than is usual in two-stroke-cycle engines. 
This produces a higher maximum pressure and a higher mean 
pressure than has before been obtainable, and therefore increases 
the power to be obtained from two-stroke-cycle engines. Shortly 
after the piston A! closes the exhaust ports O, the oil pump P 
delivers its charge of oil by the pipe to the cap I+, wheuce the oil 
passes in the passage between the valve I and the guide casing, | 
and, lifting the valve I, is sprayed into the air undergoing com- 
pression in the cylinder A. Meanwhile air under compression is, 
as before stated, entering from the cylinder D by the valve H! to | 
the casting or casing H. This air thoroughly mixes with the oil 
being sprayed as they both pass together the contracted opening 
W, through which the spray is entering the cylinder. At or 
about the dead point at the desired time the spark is produced at 
the points of the plug J, igniting the charge.—April 4th, 1906. 


17,429. August 29th, 1905.—IMPROVEMENTS IN CARBURETTERS 
FOR EXPLOSION MOTIVE-POWER ENGINES, John H. Johnston, 
145, Rue de la Pompe, Paris. 

This invention relates to an arrangement of the carburetter in 
which regulation of the supply of spirit is effected by a float placed 
in one of the communicating chambers in such manner that it is 
displaced in proportion to the vacuum produced by the motor in 
the air inlet, and thus uncovers one or more openings which allow | 
the passage of a larger or smaller quantity of spirit, according to 
the strength of the vacuum, in order to regulate automatically the 
richness of the carburetted mixture drawn in by the motor. There 
is one figure, a vertical section. ‘Ihe apparatus comprises a | 
tubular chamber, one end of which contains a horizontal tube 2 | 
for the entrance of the air, and the other end of which is closed | 
by a cover 3, and is furnished with an annular chamber 4, which 
communicates with the interior of the chamber by openings 5, and 
which box carries a branch 6 for the outlet of the carburetted 
mixture. This branch is connected with the suction passage of the 
motor. The chamber is furnished with two vertical branches 7 
and 8, one below and the other above the horizontal air tube 2. 
The first-named branch 7 carries a chamber 9, furnished with a 








centric compartments which communicate with one another at the 
bottom by notches 11 in the lower edge of the socket 10, but which 
are hermetically separated at the top by the socket 10 being 
closely fitted into the cover of the chamber 9. The lower branch 
7 of the chamber is prolonged upwards by a vertical tube 13, the 
upper end 14 of which opens into the horizontal air tube 2. This 
upper end 14 is preferably cut obliquely, forming a plane inclined 
towards the outlet orifice of the horizontal air tube 2, in order 
that the vacuum produced by the motor may be easily transmitted 
to the interior of the socket 10. On the other hand, the top of the 
chamber 9 is perforated with one or more holes 15 open to the 
atmosphere. The lower part of the chamber 9 and of the socket 
10 in it contains mercury, which can pass freely by the notches 11 
in the lower end of the socket 10, so as to rise and fall in the 
socket in proportion to the force of the suction produced by the 
motor. Through the tube 13 rising from the lower branch of the 
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box and through the horizontal air tube 2 passes freely a rod 19, 


| the lower part of which carries a wooden float 20. The rod 19 is 


guided in the top of a second box 21. On the rod is fixed a per- 
forated disc 22, which slides freely in the box 21. At each 
aspiration of the motor the vacuum produced in the horizontal air 
tube 2 causes a certain quantity of spirit to spurt through those 
holes 25 in the vertical tube 24 that are uncovered by the piston 


| 26, and, at the same time, causes the float 20 in the socket 10 to 


raise more or less the disc 22 in the box 21 and the piston 26 in 


| the vertical tube 24, so as to regulate the section of the passage 
| formed by the holes 2. 


© in the latter. The supply of spirit is thus 
regulated in proportion to the suction exerted by the motor. As 
the tube 13 opens at a short distance only from the spurter or 


| sprayer, the suction exerted upon the mercury is always exactly 
| equal to that which acts upon the spirit. The consequence is that 
| the movements of the piston 26, and, therefore, the variable sec- 


tion of the passage for the spirit, depend only upon the vacuum 
produced round the spurter or sprayer.— Apii/ 4th, 1906. 


ELECTRICAL APPARATUS. 


11927. January 25th, 1906.—ELEcTRODE MAss FOR STORAGE 





BATTERIES AND PROCESS OF FORMING THE SAME. Thomas A. 
Edison, Llewellyn Park, Orange, Essex, Nei Jersey. U.S A. 
Date under International Convention, March 30th, 1905, 
This invention relates to an improved electrode mass for storage 
batteries of the Edison type, using insoluble active materials and 


| an alkaline electrolyte, and particularly to the electrode mass on 


the positive pole. It is more particularly applicable to an electrode 


| mass consisting of nickel hydroxide admixed with flakes of con- 
| ducting material. The object of the invention is to construct an 
| electrode having uninterrupted paths for conducting the current 
| to all portions thereof with a minimum of resistance, and to 


provide a simple and effective process by which the particles of 


| active material may be perfectly covered with conducting flakes, 
| such as flake graphite, flake cobalt, or flakes of an alloy of cobalt 


and nickel, in such a way that when assembled under pressure in 
a suitable enclosing pocket, the conducting flakes will constitute a 


| network of conducting paths extending throughout the mass. 


The invention consists in the use of relatively large particles of the 
active material, and in so associating them with the conducting 
scales, flakes or foils, that the latter will present a network of 
conductors, extending in all directions through the mass, A suit- 
able nickel compound, such as the hydroxide, is first ground so as 
to present particles of substantially a definite size, ranging, say, 
between those which pass a screen of 8 meshes per linear centi- 
metre and are arrested by a screen of 24 meshes per linear 
centimetre. To the active mass a sufficient quantity of a sticky 
material is then mixed, until the surfaces of the relatively large 
active particles are covered with a thin layer of the sticky 
material. Molasses is such an effective sticky material. After 
the sticky material has been intimately mixed, the flake-like con- 
ducting material is added—such as flake graphite, or flake-like 
metallic nickel or cobalt or cobalt nickel alloy—and the mixing is 
continued until practically the whole exposed surfaces of all the 
active particles are covered with the conducting films or flakes. 
Under the microscope it has been observed that frequently a single 


| particle may be covered with a number of small flakes, and in some 


instances—when graphite is used, owing to its extreme thinness 
and flexibility—the flakes or foils are actually bent around the 
particles so as wholly or partially to envelope the same without 
preventing the free escape of gas. Whatever the particular dis- 
position of the flakes or scales upon, or with respect to, the active 
particles may be, the practical result of the process is that the 
active particles will be practically covered as to their entire 
surfaces by flakes or scales of the conducting material. Suitable 
proportions which will be employed are eight parts by weight of 
nickel hydroxide and two parts by weight of the flake-like 
conducting material.—A pri/ 4th, 1906. 


TORPEDOES. 


| 6789. March 30th, 1905.—IMpROVEMENTS IN FLUID PRESSURE 


ENGINES, Stanley Brotherhood and Charles W. Sryant, both 
of Belvedere-road, Lambeth, London. 

This invention relates to engines operated by means of pressure 
fluid stored in a reservoir, and in connection with which provision 
is made whereby the pressure fluid may be pre-heated by the com- 
bustion of a suitable fuel, and consists ina method of and means 
for automatically controlling the supply of such fuel in accordance 
with the quantity of working fluid being consumed by the engine. 
The supply of liquid fuel is controlled by a valve which opens and 
closes in accordance with the pressure existing in a cylinder or 
chamber to which water is delivered by a pump worked from the 
engine and having its inlet placed so as to draw air unless the 


socket 10 extending into its interior, so as to form with it two con- | engine casing is surrounded with water. A relief valve or other 
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suitable adjustable aperture allows the water to escape from the 
cylinder in proportion to the pressure. There are two figures. 
Fig. 1 is a longitudinal section of the apparatus. The engine a 
communicates with the compressed fluid reservoir) by a pipe ¢, 
which terminates in an inverted funnel d, beneath which is 8 ah” 
a pan e, into which liquid fuel is delivered as may be required. 
The pan ¢ contains an incombustible absorbent material, such as 
asbestos fibre, which is kept in position by a wire grating el. The 
supply of liquid fuel is contained in a vessel 7, which is constructed 
to withstand the full pressure to which the reservoir / is charged, 
and has an inlet pipe g leading to the exterior of the engine 
chamber and closed by a screw plug or valve, through which the 
fuel charge is introduced. The pipe g preferably extends a short 
distance into the vessel f to prevent the latter from being com- 
pletely filled with liquid. A small pipe g! connects the upper part 
of the vessel f with the reservoir so that the pressure above the 
liquid fuel is always equal to that in the reservoir. The liquid 
fuel is supplied to the pan ¢ through a pipe A, which leads through 
the wall of the reservoir / to a nozzle in the lower part of the vessel 
*. This nozzle is closed by a spring valve ‘, the spindle 7 of which 
passes through a stuffing-box in the wall of the vessel f and the 
cover of the cylinder é and is secured to the cylinder piston /. 





atid “disengagement” fixes the nut / in the position selected. 
The forward part of the box d in which the fore extremity of 
the rack-bar slides presents an increased diameter to connect 
with the rear part by means of an inclined surface x. This 
surface serves as a stop for the extremities of the arms i of the 
»awls, when the rack bar « is pressed as hereinafter indicated. 
he rack-bar ¢ is hollow and receives internally a buffer-bar 
o, carried by a support p, fixed upon the cheek of the gun- 
carriage. The bar o presents towards its rear extremity a groove p, 
in which the noses 4 of the pawls are supported when the recoil of 
the gun has been sufficient to cause them to enter the groove. The 
forward extremity of the buffer rod or bar is maintained in the 
support p by an elastic plug, serving to deaden the shock at 
the beginning of the opening of the breech, and to constitute a 
force limit. A locking-bolt +, which is constantly acted upon by a 
spring 15, falls into the catch s of the rack, and keeps the latter 
protruding—the ‘‘breech open” position. A lever ¢, which is 


| readily accessible, serves for disengaging the rack, which, under 


A} 


pipe x connects the interior of the cylinder /, which is open at one | 


end to the engine chamber, with the delivery of a pump p which 








is driven from the engine. The suction inlet of the pump is open 
to the chamber in which the engine is fitted, and will draw air 
unless the engine casing is practically surrounded by water. 
these circumstances, and when the engine is running, the pump 
will deliver water to the cylinder /, the pressure within which will 
be increased to an extent which can be regulated by the adjustable 
outlet orifice 0. f 
spring-loaded valve /, liquid fuel flows from the nozzle through the 
pipe 4 tothe pan +. The valve / is preferably provided with a 
small by-pass which may be operated by hand or by mechanism 
driven by the engine, or in the case of a torpedo by contact with 
the launching apparatus, which enables the absorbent material 
in the pan ¢ to be saturated with liquid fuel while the valve ¢ is 
still closed. 


| squares 4 and 5 of the shaft pinion. 


the influence of the antagonistic spring ¢, again closes the breech. 
A light hand-wheel crank 1 is mounted upon the conical pinion 
shaft a, and is keyed upon a hub 16, in which is formed a square 
hole, and which is connected to the cylindrical pinion ) by a 
channelled ring 2, half split. When the hand wheel is placed in 
the position for automatic operation, the square of the hub is 
centred upon a cylindrical part 3, provided between the two 
In this position the cylindri- 
cal pinion is engaged with the rack, but the hand wheel is not able 
to participate in the rotation of the shaft pinion. The hand-wheel 
crank is held in one position or the other by a bolt 6 and counter- 
bolt 7, projecting from the extremity of the shaft pinion. It is 


| only necessary to drive in this counterbolt in order that it may be 


possible to slide the hand wheel in one direction or the other. 


| The elastic buffer is retained by an escapement, which acts auto- 
| matically as soon as the effort for opening the breech attains the 


| escapement face, and formed in the buffer bar. 


limit of strength of the parts. This escapement is constituted by 
a pawl 9, against which the box-buffer 10 bears ; the extremity of 
the pawl carries a roller 11, engaged in a groove 12, serving as an 
The pawl is con- 


| stantly maintained, by means of a spring 13, in the position indi- 


| cated in Fig. 1. 


When the effort for opening the breech appre- 
ciably exceeds that of normal operation, the buffer bar, being 


| more compressed than ordinarily, causes the inclined face 12 to 


In | 


When the pressure is sutticient to retract the | 


The liquid fuel in the pan is ignited by means of a | 


suitable igniter 7, which may be fired by hand previous to start- | 


ing the engine or may be tired by mechanism actuated by the | direct-acting steam pumps mostly in use. 


| figures, 


engine or by launching of the torpedo. The combustion of 
liquid fuel in the pan ¢ heats the working fluid in the reservoir 
», and the heated pressure fluid, together with the products of 
combustion, passes over to the engine through the pipe c, the 
available energy of the working fluid being thereby increased. 
April 4th, 1906. 


ORDNANCE. 


23,601. November 16th, 1905. 


| pass beneath the roller 11, and, causing the pawl to pivot around 


the spindle 17, frees it from the box-buffer. The buffer bar is then 
free, and slides without resistance to the support p; it is limited 
in its displacement by an angle-piece 18, fixed to the carriage. 
April {th, 1906, 


STEAM PUMPS. 


11,871. June 6th, 1905.—IMPROVEMENTS IN 
DireEct-ACTING STEAM Pumps, Frank Pearn 
Pearn, both of West Gorton, Manchester. 

This invention relates to improvements in connection with 
direct-acting steam pumps, and relates more particularly to the 
construction and arrangement of the steam valve, ports, and the 
steam cylinder of that type of pump wherein a gradual admission 
of the steam to the cylinder can be effected instead of the usuai 
sudden or full opening of the valve that obtains with the ordinary 
There are seven 
Fig. 1 is a side sectional elevation of the steam cylinder 
The steam cylinder is provided with inlet ports 


CONNECTION WITH 
and Sinclair 


and steam chest. 


| a, one leading to each end of the cylinder, and an exhaust port, 


which branches into two passages ¢, for convenience of connection. 


| These ports are controlled by a slide valve d having two inlet 


IMPROVEMENTS RELATING TO THE 


BREECH OPERATING MECHANISM OF ORDNANCE, Charles P. E. | 


Schneider, Le Creusot, France. 

This invention has for its object mechanism for working auto- 
matically or by hand the breech mechanism of ordnance, and 
relates to improvements in breech mechanism of semi-automatic 
type, wherein the breech block, when of the interrupted-screw 
type, is actuated by a rack and pinion, or when of the wedge type 
is actuated by a sliding arm in connection with the operating 


crank handle, the rack or arm recoiling with the gun and being | 


held by a pawl during the return of the gun to battery, so that 
the breech is opened and retained so until the pawl is released, 
whereupon, by means of a spring, the rack or sliding arm is urged 
forward and the breech is closed. There are forty figures. Fig. 1 


N° 23,601. 














is a sectional elevation on the line A-A of Fig. 2, showing the 
mechanism arranged for automatic operation. Fig. 2 is a section 
on the line B-B of Fig. 1. Upon the shaft «—which carries the 


bevel pinion » driving the pinion « keyed upon the spindle of the | 
| the short cylinders is supplied with steam through a port 7, and at 


hinge of the breech—is arranged upon a square 4 a cylindrical 
pinion / which is adapted to mesh with a rack or toothed rod ¢ 
lodged in a box d fixed upon the barrel by a double support ¥-y. 
A strong spring ¢, bearing on the one hand upon the rear endof the 


| slide valve ¢, and is a simple D-slide valve. 


ports and an exhaust port, the valve ¢ being reciprocated by a rod 


i 
N° 11,871. 


Pre 


“d 


Fig.l. 


g worked off the piston-rod /, so that it travels in the same direc- 
tion as the piston’. The auxiliary valve &¢ is mounted on the 
It is caused to travel 
on the slide valve ¢, but at right angles to the direction of travel 
of that valve. It fits within a recess in the connecting member m 


| of two pistons, which work in short cylinders in the steam chest. 


Steam is supplied to the steam chest through an inlet p. Each of 


| the required time is permitted to exhaust through a similar port, 
| these ports being controlled in their correct sequence by the slide 


box and on the other hand upon the collar f screwed upon the rod | 


¢, maintains this latter in the position shown in Fig. 1. The rod ¢ 


is stopped at the end of the stroke by a nut g screwed upon its rear | 


N° 23,601. 


extremity. The front extremity of the rod + carries, on the one 
hand, two two-armed pawls i / pivoted to the lugs 14, these pawls 
being actuated by inclined faces upon a ring j subject to the action 
of a spring / ; and, on the other hand, the rod ¢ carries a nut or 
eerewed sleeve / formed with a quick thread, which is unable to 


| 11,707. 


valve d. The auxiliary valve £ can be operated by hand when re- 
quired by means of a handle « mounted on a spindle ¢, on which is 
also mounted a lever » working in a recess in the member m con- 
necting the two pistons. 


suitable lubricator may be screwed.—.A pri/ 4t/, 1906. 


MISCELLANEOUS. 


June 5rd, 1905.—IMPROVEMENTS IN AND RELATING TO A 
FLOATING MosiLe Derot ror SUBMARINE BOATS AND OTHER 


RELATIVELY SMALL Crart, Albert E. Seaton, 32, Victoria- | 


street, Westminster. 


This invention relates to improvements in the construction of | 
ships which are adapted to carry submarine and submersible boats, 


torpedo boats, and other similar craft, such craft being so accom- 
modated for transport and for other purposes. 
comprise in particular the provision of a chamber in that portion 
of the interior space which is in the mid-width, and extends 


Lubricant can be admitted to the steam | 
| chest through a passage « leading from a recess #, into which a | 


The improvements | 


which are shown, cross girders may be employed to streng 

vessel at other portions of its length b Salting the ee - the 
of its two halves. Between the two es es of the vessel the de = 
accommodation is provided, and this extends from the stern y ~ 
the bulkhead, and is divided into compartments. The pe to 
main dock tank / is made sufficiently wide to take two craft side 
by side. The increased width at this portion will have the on . 
tage of not only giving greater accommodation, but will also ed 
vide means for gi the relative positions of the contd “d 
craft. At the two ends of this main dock tank / water-ti a 
doors are fitted whereby the space is divided into Pr 
separate compartments, either of which is arranged to “id 
emptied of water. The gates at the fore end are in the drawin; : 
indicated as horizontally sliding doors, which shut off Pr 
fore extension tank j from the main tank 2. At the after end of 
the main tank, swing doors are provided to separate the main ree 
from the entrance passage m, the passage m itself being a chamber 
long enough to contain a submarine boat. At the stern of the 


N? 11,707 





vessel, swing gates xn », which open outwards, are titted, to shut 
off the entrance chamber m from the sea. These are preferably so 
curved that, in the normally closed position, their surfaces lie fair 
with the rear porticn of the sides of the vessel and form a ship- 
shape end there‘. -4c the junction of the rear portion of the sides 
of the vessel and each of the sides of the entrance chamber w, a 
rudder post and rudder ovo are provided. The rudders shown in 
the drawing are of the balanced type. The portion p is a heel pro- 
jecting sternwards from the bottom of the vessel. Beneath the 
dock chambers j 4 and m are water ballast tanks, into which water 
can be admitted either from the dock chambers or from the sea, 
and im connection with which pumping arrangements for emptying 
the same are provided. By such means the dock ship can be 
brought to and maintained at the desired degree of immersion and 
trim under all working circumstances. The double bottom spaces 
are also available for a like purpose. The depdt vessel is shown 
as occupied by four submarines, or, alternatively, by a torpedo- 
boat destroyer, indicated in dotted lines, in substitution for two 
of the submarines,— Murch 28th, 1906. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


816,076. Apraratus FoR RAISING THE SUPERSTRUCTURE OF AND 
BALLASTING Ratnway Roap Bepbs, @. H. Cravens, De (ees, 
Arvk.—-Filed May 25th, 1905. 

This is a curious invention. In the United States travelling 
machines are used for ballasting and laying permanent way. ‘11 
machine illustrated lifts the rails and sleepers bodily, distributes 
fresh ballast, relays the track, and rolls it down. There are 
twenty-six claims, the last of which runs as follows:—In a device 





of the class described, a power vehicle or car, a forwardly-extend- 
ing frame on said car, means on said frame for raising the super 

structure of the railway, ballast gathering, and spreading blades 
and a roller beneath said raised superstructure, Palast tamping 
means to the rear of said raising parts, means for supplying ballast 
to said road bed adjacent to said tampers, and means for operating 
said tampers. 


816,540. Magnetic Rivet Hoiver, H. B. Douglas, Butler, I’v., 
assignor of one-half to J. 8. Douglas, Butler, Pa, Original 
application filed December 2nd, 1904. Divided and this appli- 
cation piled May 18th, 1905. 

This invention is for a magnetic ‘‘ holding up” block, a handle 


and adjustable wedge being provided. The tool appears to |e 
intended for smal] work, such as gashulders, There are tv” 
claims. 


816,577. STEEL Prosecti.e, A. Haase, Essen-Riittenschiid, (+'- 
many, assignor to Fried. Krupp Altiengesellschaft, Essen-on-th:- 
Ruhr, Germany.— Filed November 13th, 1905. 

There are three claims to this invention, which consists in the 
| combination with a projectile having a front portion adapted to 
separate from the rear portion upon impact, of a guiding bar. 





throughout the major portion of the length of the vessel, and is to | 


a large extent situated below the water level. 


dry-docking of such craft, as also of torpedo-boat destroyers, may 
beeffected, so thatthey can berepaired, cleaned, and painted. There 
are eight figures. Fig. 1 is a centra jlongitudinal sectional eleva- 
tion. The depdt vessel is made in two similar halves springing 
from a bottom which is common to the two, and which halves 


are further united by means of the bcw, a traisverse bulkhead, a | 


effect a complete revolution, and which, according as it is rotated | partial multiple deck, extending from the bow to a transverse 
in one direction or the other, leaves the pawls free or locks them. | partial bulkhead, and a partial upper deck extending along the 
A bolt intended to fall into two notches marked “ engagement” | midship portion of the vessel. In addition to these connections, | band at the greatest equal to the inner circumference of the band, 


Such vessels may | 
advantageously be used as a shelter for the smaller contained craft | 
in oe anchorages, or on the open sea, and by such means the | 


MG 
SG 


arranged on the front portion of the projectile and adapted to be 
| readily stripped therefrom when the projectile pierces armour, tlic 
| front portion of the projectile having a diameter in the rear of the 
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THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
| By HENRY SPENCER. 
No. V.*—THE ESTIMATING DEPARTMENT. 

Tye duties of the estimating engineer are contained 
within certain fixed principles, which remain constant 
throughout varying considerations that enter into the 

uestion of the preparation of estimates—considerations 
that vary with differences in design, in the methods of 
manufacture, and in the elements of cost. These con- 
siderations present so wide a scope by reason of the 
immense field that is occupied by the engineering pro- 
fession, that it is obviously impossible in articles of this 
kind to attempt an exhaustive exposition of procedure ; 
and especially is this obvious when it is remembered that 
the rules and practice followed in the estimating depart- 
ment of one firm with essential success, would be 
altogether inapplicable to another firm in the same line 
of business, by reason of the difference between the 
respective equipments of plant, the variation in cost, and 
methods of administration, &c. But whatever may be the 
nature of the work to be performed, the component factors, 
which it is the function of the estimating engineer to deter- 
mine, are reapocliney the value of the material that will be 
used, the cost of the labour involved, and the proportion of 
establishment expenses that will be incurred in the em- 
ployment and remuneration of the producers. Hence it 
will be seen how largely the question of manufacturing 
costs enters into that of estimates; and not only is it 
desirable to establish an efficient costing system as a 
basis for the preparation of estimates, but for the limita- 
tion and elimination of errors, either by under-estimating 
or over-estimating the probable cost, recourse should be 
had to data compiled from actual costs already ascer- 
tained. 

Drawings for estimating purposes.—In order to avoid 
the possibility of any misunderstanding regarding the 
work to be quoted for, it is customary for inquiries, handed 
in to the estimating department, to be accompanied by 
drawings fully descriptive of the required parts, and giving 
dimensions and nature of the material to be used; 
from such drawings and specifications the estimating 
engineer will determine how, and to what extent, such 
parts are capable of production from the firm’s existing 
plant, or recourse must be made to outside sources of 
supply, as reference to the library of catalogues may 
direct him. 


The estimating engineer.—The foregoing remarks 





naturally lead one to the consideration of the necessary | 


qualifications that are to be looked for in the official 
appointed to the control and direction of this eminently 
important department. First and foremost it is absolutely 
essential that he should be intimately acquainted with 
the capacity and nature of the plant at his disposal, the 
feeds and speeds of each machine tool under varying 


conditions, and in the case of repetition work, be prepared | 


to apply records of previous costs to his estimated figures. 


His ability to read drawings must be unquestionable, and | 


if the work is voluminous he should be accustomed to the 
use of the slide rule and the planimeter, as, by employing 
the latter instrument for the measurement of irregular 
outlines and calculating their areas, greater accuracy is 
obtained in less time than is occupied by ordinary 
arithmetical computation. 

Estimating engineer's note-book.— From a_ close 
scrutiny of the cost records of each component part, side 
by side with the detail drawings referring thereto, and 
irom actual periodical observation of the jobs in progress 
in the factory, the estimating engineer will be able to 
compile valuable and useful data regarding the output of 
each tool in the machine shop, together with time taken 
for other classes of work in the various departments. 
With this, supplemented by his own personal experience, 
he will be able readily to arrive at a close estimate of 
what is possible of attainment in the various operations. 
Data of this description may usefully be recorded by 
diagrammatic curves, each curve being representative of 
one operation only on various ranges of jobs. 

The preparation of estimates. — The arrival of each 
day’s inquiries from the correspondence department will 
be followed by a preliminary perusal and criticism of their 
nature, and any necessary consultation with the works 
manager will determine whether his department is 
capable of meeting the demands therein embodied. The 
manner of compiling the estimate so that each detail 
may ultimately be checked by comparison with the 
actual cost of the completed work, should such estimate 
be rewarded by acceptance, is conveyed in the estimate 
form, Fig. 31. 


Fic, 31,—E:tima'te Form, Size, Foolscap. 
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This form is a foolseap book with an A-Z index for 
classifying the names of inquiring firms, each page being 
numbered and ruled in the manner described, and the 
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respective values of material, wages, and proportion of 
establishment charges are shown separately in columnar 
dissections. It is recommended that the quantity, deserip- 
tion, weight, and value of each item of material be set 
out first, followed by the calculated amount of time to 
manufacture each detail, with the rate and amount of 
wages payable thereon. Side by side with the wages 
amount is shown what establishment expenses will be 
incurred with the number of hours worked, each amount 
being written in the columns set apart for the purpose 
already mentioned. 

Materials.—As to the calculation of weights of material, 
reference has already been made to the value of the plani- 
meter for ascertaining the cubical contents of any part hav- 
ing an irregular outline, although by dividing such an out- 
line into sections by imaginary lines and adding together 
the mean dimensions of each, a sufficiently accurate mathe- 
matical calculation is possible. The weights of standard 
sections of various metals, per lineal and cubic measure- 
ment, are obtainable from tables to be found in such 
engineering handbooks as Molesworth’s, &c., which are 
too well known to require more than passing reference. 
Having noted quantities and weights of material required, 
the values will be ascertained by reference to such 
catalogues of prices as may be obtained from the library 
referred to in the article* on the Contract Department, 
although it is absolutely necessary to compile an inde- 
pendent record of material costs for use in the estimating 
department. These figures may be obtained from 
suppliers’ invoices, and their compilation should form 
part of the daily routine of the department, so that all 
fluctuations may be placed on record. To this end, a 
card index as Fig. 32 is essential, as by its use an alpha- 
betical list of all bought materials is obtained, giving the 
date of each invoice which shows any variation in price 
from its predecessor, and also the name of the supplier. 
The cards are filed vertically in a wooden drawer with a 
capacity of about 1000 cards, classification of which is 
obtained by the use of guide cards with projections in 
three alternative positions. 

Fic. 32.—Stores Prices Index. 


Size, 5in. by 3in., printed both sides, 
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A separate chart of prices for bolts and nuts, screws, 
&e., should be kept in preference to the above-mentioned 
index, as not only are they less subject to fluctuation, 
but a record such as that shown below—Fig. 33—is 
handier for reference. The diameter of the bolts deter- 
mines the order of precedence. 


Fic. 33.—Bolts Prices Chart. 
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Labour.—With the whole of the material now written 
up in the estimate, and under review, a survey of the 
drawings will suggest the various operations through 
which the parts will pass in their progress through the 
factory, and on which the labour cost is now to be 
estimated. Keeping in view the necessity for subsequent 
comparison with the cost accounts in the event of the 
estimate being accepted, the estimating engineer will 
find it useful to rule off a number of columns for 
the various operations, the columns to be headed with 
the titles of pattern making, moulding, forging, turn- 
ing, &e. The items of material that require processing 
should now be numbered from zero upwards for use 
as a key to the various operations thereon. Referring 
now to his notes as to the time occupied on work of 
a similar nature, he will set out his estimate for the 
various operations, and arrive at the total number of 
hours in each column, which he will transfer to his 
estimate underneath the list of material, fill in the rate 
paid per hour, and extend the labour cost into the column 
provided. 

Establishment charges.—The proportion of indirect 
expenses to be charged against each item of labour is 
much more a question of actual fact than one for con- 
jecture, and its great significance is fully considered and 


presented in the subsequent chapter on “Costs 
Department.” No matter how closely the estimating 


engineer may approach to actual costs in the two factors 
already considered, he is absolutely impotent and helpless 
in his competition with contemporary firms if his third 
factor is left to take care of itself. Doubtless, at times, a 
correct solution to the question may be found by ascer- 
taining what is the percentage of the expenses in profit 
and loss account to the amount of productive wages paid 
in the factory, but if that is taken as representative of 
either machining or any other operation alone, such a 
figure is altogether fallacious and worse than useless; 
and a momentary comparison of an expensive machine 
tool, its initial cost of installation and subsequent 
maintenance, with, say, the fitter’s bench, will show that 
the statement needs no qualification. But obvious 
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though this is, there are very many firms who neglect its 
recognition in their estimates with disastrous con- 
sequences, If, therefore, the procedure suggested in a 
subsequent exhaustive consideration of this much evaded, 
though vitally important, feature of modern accounting 
practice should appear laborious in its detail to the student 
of account keeping, the necessity for a determined attack 
of the subject must be its justification. 

Delivery and erection.—The question of delivery is one 
that embraces many important considerations, for out of 
this arises the question of packing, home or export, 
nearest and cheapest route by which the goods can be 
despatched, cost of railway carriage, and, if for transport 
by shipboard, the amount payable in dock dues, freight, 
and insurance will have to be taken into account, as also 
any cartage expenses between the point of delivery and 
site of erection. In estimating the cost of erection, pro- 
vision must be made for any expenses that may be 
incurred by local conditions of an unusual nature, an 
example of which is the absence of facilities for lifting 
and unloading. 

Terms of payment.—In considering the matter of pay- 
ment for any work to be tendered for, due regard must 
be paid to the reputed financial stability of each firm 
from which the inquiries emanate, and before entering into 
any contract involving considerable expenditure, inquiry 
must be made through the usual accredited sources of 
investigation. This duty is usually undertaken by the 
accounts department, and the matter will therefore be 
again referred to in a subsequent article. 

Supplies from outside sources.—Should the necessity 
arise to invite outside tenders for any part of the work 
that may not, for any reason, be undertaken within the 
factory, it is advisable to intimate that such tenders are 
merely required for the purpose of estimating, as this 
will prevent much loss of time to all parties that would 
result from subsequent iuquiries relating thereto. Such 
tenders should include free delivery, and be preserved on 
a file in their respective batches, endorsed with the 
number of estimate to which they have reference until 
the result of the estimate is ascertained, when unsuc- 
cessful tenders should be acknowledged and declined, 
giving the reasons therefor, and returned to the correspond- 
ence department, for preservation in the ordinary manner. 
In considering the relative merits of such tenders, it 
should be borne in mind that the lowest is not necessarily 
the most tempting, for, as in the case of large forgings, 
such as crank shaft billets, gear-wheel blanks, axle beams, 
&e., any saving in price per cwt., or per piece, may be 
more than absorbed by the subsequent cost of machining 
surplus metal off, to avert which reasonable conditions as 
to maximum weight allowed should be stipulated. 

Form of tender.— All tenders should be carefully 
drafted in clear, concise language, accompanied by a fully 
detailed specification, setting forth all outstanding and 
desirable features of design, nature and term of 
guarantee, «&c., and should, as far as possible, be in strict 
conformity with the conditions and requirements of the 
inquiry. Whether a special estimate form be used or 
not—and it is preferable to do so—it is very desirable to 
have the estimate typed, on the ground of legibility, and 
a carbon copy retained for filing. The latter condition 
is very important, on account of the liability of smearing 
if copied in a press-book, and the conditions of the pro- 
posed contract should be fully detailed as in Fig. 34. 
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Following up estimates——In order to secure the 
fullest possible return for the expenditure of time and 
labour which a carefully-prepared estimate entails, there 
must be an active, tactful, solicitous interest taken in its 
ultimate issue. During the period that must elapse 
between the despatch of an estimace and the examina- 
tion and comparison that will decide its acceptance or 
rejection, the fullest advantage must be taken of any 
opportunity for oral demonstration of such features as 
may be profitably emphasised, and no stone should be left 
unturned to secure by legitimate means that degree of 
confidence which must accompany final preference. 
Local circumstances will determine what necessity exists 
for positive action in this connection, and until it can be 
ascertained whether the result will be fructiferous or 
unfavourable, it is the duty of the estimating department 
to take due note of all estimates sent out, keeping them 
under constant review, and following them up with such 
communications as may from time to time be necessary. 





Considerable assistance to this end will be obtained by 
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the employment of a numerical chart of all estimates sent 
out, prepared similarly to that shown in Fig. 19 for out- 
standing orders, which may be utilised for either direct 
communication or through the medium of salesmen. 








EXTENSION OF THE PORT OF GENOA. 


Waite Fiance has effected little or nothing in the 
practical prosecution of any of the projected railways 
intended for the future benefit of Marseilles, Italy has 





been hard at work extending andimproving the rival port | 
The necessity for this task, which is beset | 


of Genoa. 
with serious geographical, physical, and local difficulties, 
has been imposed upon her ever since the execution of 
the Simplon Tunnel passed into the hands of the con- 
tractor and his workmen. In order that her port may avail 
itself of the advantages which will accrue to it, con- 
current with the opening for traffic of the new route, she 


must commensurately increase her maritime accommo- | 


dation. At the same time she must provide adequate 





“Be The Enpinace” 


| the elbow the mole is open, so as to allow of access to the 


new basins, and ultimately it will be prolonged 660ft.— 
plan—towards the south-east, in order still further to 
protect the entrance to the old port. 


mentioned that the old port is sheltered from the south- | 


west, a point of the compass from which storms of 
exceptional violence frequently proceed. In 1898 a part 
of the coping of the mole was lifted clean off its bedding 
and transported to a distance of 500ft. Some of the 
blocks thus carried away weighed upwards of a thousand 
tons. The goods terminus at San Benigno, situated in 
Sampierdarena, after leaving the tunnel of Chiappella, will 
become the station for the new basin, as there is sufficient 
space about it, to admit of the agnised additions and 
| enlargements. Genoa has a central station—San Sim- 
| bania—for its own wants, and it will be retained, 
| whatever new ones may be subsequently added. Another 
work consists of a road and tramway, which, rounding 
| Cape Faro, will place in direct communication the west 
| suburb and the enclosed waterway in the east. 

A quay wall will form part of the extension and 
| widening of the Vecchio Mole. It will range eastwards 


T Swan Se 


Fig. i—PORT OF GENOA 


means of internal communication, so as profitably to | 


distribute the wealth accumulated on her seaboard. In 
1880 the traffic of Genoa amounted to 1,555,000 tons, 
and in 1902 to 5,600,000. Comparing the returns of some 
of the more important continental ports, the figures for 
1902 are the following in tons:—Hamburg, 15,000,000; 
Antwerp, 10,300,000; Rotterdam, 10,100,000; Marseilles, 
5,900,000 ; Genoa, 5,600,000. Among the chief difficulties 
which militate against the future development of Genoa’s 


and be termed the Boccardo quay; it will be further 
referred to. At the Vecchio Mole, a new station and 
dep6t will be erected, since for some years the ancient 
goods warehouses on the Piazza Carimento, in the 
interior of the city, have been manifestly unequal to 
meeting the requirements. The building of this station 
will unavoidably entail the construction of circular 
tracks, making a complete tour of the port, and joining 
up with the other depéts. This is an arrangement which 


characterises the working of all important maritime 
installations, but hitherto it has not been put in operation 
in Genoa. The demolition of the Sapri Mole, to the north 


trade and commerce are the insufficiency of her railway | 
system, too few tracks along the quays and goods stores, | 
and no proper supply of rolling stock. The lines con- | 


necting the city with the interior of the country are | 
troublesome and heavy to work, having been laid out in | 
rough and broken ground. In addition, the quays are 
too small for the constant demands made upon them, 
the hills which look down upon the roadstead come 
within a short distance of the water’s edge, and to 


of the New Mole, and the enlargement of the Caracciolo, 
are parts of the scheduled programme. It is stated that 
a Commission of experts are studying the question of 
executing some defensive measures against the sirocco 
gales. 

Thus arranged, the old port, in the form of a cres- 





complicate the situation, the greater part of the inter- 
vening space has fallen into the clutches of the speculative 
builder. 

From the point of view of simple navigation there is yet 
much to be done, in spite of all the extensions, additions 
and improvements successfully carried out between the 
years 1876 and 1890. These marine works included the 
building in the first instance of the Vecchio, or old, and 
the new moles—Plan, Fig. 1.—for the purpose of 
sheltering the old natural semicircular port, which is 
entered by a passage 1650ft. in width. Subsequently the | 
Giano Mole was erected at a distance of 2970ft. from the | 
Vecchio Mole and parallel to it, and lastly the great 
Galiera Mole, or Western Jetty, was constructed, so 
called after the Duke of Galiera, who was a muni- 
ficent supporter of all the new works required to | 
promote the value and utility of the port. In order to | 
take advantage of the commercial spirit which, owing to 
the cause already stated, has much exercised the Genoese | 
and their neighbours, the public authorities have decided 
to commence a new series of improvements and ex- 
tensions. 

The works projected and definitely adopted by the 
authorities comprise the building of a large basin to the cent, and placed nearly in the centre of maritime 
east of Cape Faro, the promontory which separates the | affairs, will be used for other goods and commodities 
city of Genoa from its western suburb Sampierdarena. | besides, or otherwise than, combustibles. Towards the 
This locality is the centre of a great industry, which is | west will be situated the timber trade, and iron and 
rapidly assuming considerable importance. The basin, textile fabrics, and the central area will be reserved for 
which has been named after Victor Emmanuel III., will | grain of all descriptions, and to meet the requirements of 
be exclusively devoted to the coal trade. It wil] have a | the future, new and large silos are under construction. 
depth of 40ft., an area of 100 acres, and 4460ft. of quay | The entrance port will be devoted exclusively to the 
wall and accommodation, replete with all mcdern plant | coasting trade, and it is estimated that the total capacity 
and appliances to facilitate the loading and unloading, | will be equivalent to 6,000,000 tons. 
and to ensure the speedy transit of goods. It has been| A cross section is represented in Fig. 2 of the type of 
estimated that its resources will not be overtaxed by a | wall adopted for the Caracciolo Mole, and for that part of 
traffic of four million tons, which is double the present | the quay north of the New Mole to which is attached 
requirements of theport. The basin is, moreover, intended | the Sapri Mole in course of demolition. The foundations 
to be the first of its kind facing the Sampierdarena district, | will be got in by means of compressed air, and will consist 
and will be followed by others shown in the plan by broken | of concrete blocks 66ft. long and 13ft. in height. Above 
lines. It will be necessary, in connection with the basin, | them will be placed artificial blocks 6ft. 6in. on the face, 
to build a breakwater, commencing at the elbow of the | and 12ft. high. For the new quays south of the Vecchio 
Galiera Mole and running parallel to the direction of the | Mole, and for the Boccardo quay, armoured concrete will 
west suburb for a distance of 5576ft. and terminating | be used, the walls resembling in some respects those of the 


Vecchio &£B8occardo 
Mole Walls. 


Ceracciolo Mole 


KE ONE 
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Fig. 2—SECTIONS OF MOLE WALLS 


It has already been | at the bottom, 13ft. at the top, and 44ft. in total 





at some future period by the return wall—Fig. 1. Near | docks built at Manchester. The quaywall will consist of a 





series of piers spaced at regular distances of 53ft, apart 
from axis to axis, and founded either upon rock, or upon g 
dredged out base. The piers will be 19ft. long en facade 
hei; 
The distances between the separate piers will be fies 
by a decking or flooring supporting the paving of the quay 
Nine rectangular armoured conerete girders will carry 9 
flooring of the same materials, raised 4ft. 6in, above 
water level. All the girders will have bearings on the 
piers of 2ft. 3in., and to ensure the pressure being 
uniform over the surface of each, a bed plate of sand and 
concrete will be interposed between the masonry and the 
sole plates of the girders. 

To return for a moment to the situation of Genoa and 
its port with the interior of the country, it should be 
stated that the only means of communication with the 
important cities of Milan and Turin are the two railways 
of Novi and of Ovada. To the works already described 
should be added the proposed building of storehouses at 
Campasso, and the connection of them with the port by 
a tunnel of especially large dimensions, since a daily 
traffic of 22,000 tons of goods, requiring 2000 wagons, may 
be anticipated after a few years. It will become abso. 
lutely necessary in a very short time to double the tracks 
of the existing line, the Ranco-Novi, or lay out a more 
direct route between Ranco and Voghera. Another 
solution of the difficulty could be found by bringing 
Genoa by a new line into direct communication with 
Voghera or Plaisance, although the route would be heavy 
and costly, owing to the large number of long 
tunnels, which would be unavoidable. Extensions 
upon a large scale will have also to be made 
to most of the stations in the near vicinity of 
the city. With the object of remedying the exiguous 
character of the present traffic installations, it has been 
proposed to substitute electric for steam traction. 
Another plan put forward is to convey goods and mer- 
chandise by funicular transporters to Busalla, a station 
on the far side of the mountains which hem in the 
Genoese port. At Busalla the goods could be trans- 
ferred to the railways. We are indebted for the cuts 
and part of our information to our contemporary, Le 
Genie Civil. 

An account of the conditions which the new works 
are expected and designed to fulfil will be found 
in the Monitore Technico of last November. The 
latest advices just arrived present some useful and 
interesting information respecting Italy and our commer- 
cial relations with her. We extract some of it, as it is 
very appropriate to the subject before us. It deals with 
the completed statistical returns of the foreign trade of 
that country for the year 1904. The figures in both 
imports and exports, exclusive of precious metals, 
show a higher total than has ever been reached 
by Italian trade in any preceding year, and thus 
establish a new commercial record. It is satis- 
factory to be assured that British imports are well 
maintained, in spite of the growing competition of 
other countries, notably that of Germany and the United 
States. During the year alluded to, British imports into 
Italy developed an increase of £1,500,000, whilst the 
increases from Germany and the United States amounted 
to £721,000 and £1,000,000 respectively. In 1904 the 
importation of coal to Italy amounted to six million tons 
in round numbers. With the exception of 270,000 tons, 
the whole was supplied by the United Kingdom. It is 
stated authoritatively that the work of enlarging the port, 
to which we have drawn attention, is of the greatest 
importance both to Genoa, and in fact to Italy in general. 
Up to the present, exportation has taken a very subordi- 
nate part in the traffic of Genoa, and difficulty is some- 
times experienced in finding return cargoes. Hence the 














necessity for increasing the present 1200 goods wagons to 
at least 2000, so that the port should become a great 
centre for international merchandise, and facilities pro- 
vided for despatching goods to all parts of the world. 
Genoa is at present by far the largest port in Italy, and 
might by judicious handling become the first in the 
Mediterranean. The largest vessel afloat can safely enter 
it. The cost of the new works put in hand for the 
improvement of the port is estimated at two millions 
sterling. 








THE JAPANESE BATTLESHIP KATORI. 


In our issue of July 7th we printed a short description 
of the Japanese battleship Katori, which had been launched 
at Barrow-in-Furness on the 4th of that month. We are 
now able to publish some additional particulars of the 
hull and machinery of the vessel, together with the 
accompanying engraving. The Katori, and her sister 
the Kashima, represent the most modern and power- 
ful type of fighting ship in the Japanese navy, and 
have, as we have already pointed out, a general re- 
semblance to the battleships of the King Edward 
VII. class. The Katori has been built, armoured, 
armed, and engined entirely by. Messrs. Vickers, Sons 
and Maxim, Limited. Although her displacement 
—15,950 tons on a draught of 27ft., that is her full 
fighting trim—is less than that of either the King 
Edward VII. or Africa, both 16,350 tons, the armament 
and armour are heavier. This advantage has been 
effected, not by any reduction in coal capacity, but by 
the greatest economy in such matters as accommodation 
for officers and men. Luxuries in the way of fittings for 
the comfort of the crew have been kept down to 
minimum which would be impracticable in the case of a 
British battleship. 

The vessel mounts the following heavy armament :— 
Four 12in. guns of 45 calibres, four 10in. guns of 45 
calibres, twelve 6in. quick-firing guns, twelve 12-pounder 
quick-firing guns, three 8-pounder guns, and six Maxims, 
while her torpedo armament consists of five 18in. submerged 
torpedo tubes. The four 12in. guns are twin-mounted 
in armoured barbettes—one forward and one aft—having 
a very wide angle of training ; they are capable of piercing 
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gin. of hardened armour at a range of six miles, or 12in. 
of armour at four miles’ range. The four 10in. guns 
are mounted one at each corner of the citadel, each in 
an armoured barbette, and, at a range of six miles, would 
be capable of perforating 6in. to Tin. of armour, while at 
a range of four miles 9in. of armour would not be capable 
of withstanding their penetrative power. Ten of the 6in. 
quick-firing guns are placed on the main deck in an 
armoured battery, giving great effective training, while 
two others are mounted on the upper deck in a smaller 
battery of similar design. These guns are all of 
Vickers’ latest and most powerful type, and altogether 
the heavy guns—12in., 10in., and 6in.—are capable of 
developing an energy of close upon 14 millions foot-tons 
per minute. Smaller armaments for defence against 
torpedo attack are mounted; four 12-pounders on the 
main deck forward, four 12-pounders on the main deck 
aft, and four 12-pounders on the shelter decks. The 
three 8-pounders and six Maxims are on the forward and 
aft bridges, while the ship is protected by extensive tor- 
pedo nets. Broadside torpedo tubes are installed, two 
forward and two aft, for 18in. torpedoes, while a stern tube 
is fitted capable of firing 18in. or 14in. torpedoes either by 
compressed air or by chemical explosive. 

While the Katori is so heavily armed for offence and 
long-range fighting, her protective armour has been 
brought into line with the latest results of practice in 
defence, and consists of a water-line belt, mainly below 
the load-line, 9in. thick amidships, and tapering to 4in. at 
the stem, and to 34in. at the stern, while at the termina- 
tion of the 9in. midship portion transverse armoured 
bulkheads are fitted of the same thickness, extending 
from the lower to the middle protective decks. Above 


displacement, 15,950 tons; speed, 184 knots; total coal 
capacity, 2100 tons ; total complement, 980 officers and 
men. She is fitted with an electrical installation of five 
dynamos, each capable of developing 600 ampéres at 110 
volts, for lighting, ventilating, and driving electrical fit- 
tings. The thermo tank system of ventilation has been 
adopted for the cabins and crew spaces, and also for 
cooling the magazines and shell rooms. A complete 
system of steam heating has been fitted to all quarters. 
The hydraulic machinery, steering engines, air-compress- 
ing and refrigerating machinery are all of the latest and 
most improved types. 

The propelling machinery consist of two sets of four- 
cylinder, triple-expansion engines, balanced on the 
Yarrow-Schlick and Tweedy system, each set having 
one high, one intermediate, and two low-pressure 
cylinders. The diameters of the cylinders are respec- 
tively 35}in., 56in., 63in., and 63in., with a stroke 
of 48in., and it is anticipated that the full power 
of 16,000 indicated horse-power will be developed with 
the engines running at 120 revolutions per minute and a 
speed of 183 knots. Stephenson link motion is adopted 
for working the valves, which are of the piston type on 
the high-pressure and intermediate cylinders, and of the 
double-ported flat design on the low-pressure cylinders. 
The engines are designed to turn the propellers inwards 
when going ahead, so that the starting platform is in the 
centre of the ship. Wrought steel columns form 
the supports of the cylinders, which are inde- 
pendent castings, and the back supports of the 
cylinders are of the ordinary cast iron A fram- 
ing, with ample slipper guide surface. The condensers, 





which are four in number, are placed in the wings of 
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JAPANESE BATTLESHIP KATORI 


the water-line belt is fitted an upper belt, 6in. thick 
amidships to 4in. thick at the stem, extending to the main 
deck in height and from the after 12in. barbette to the 
stem in a fore-and-aft direction, its after end being com- 
pleted by a 6in. armoured bulkhead carried diagonally 
across the ship, and constituting part of the after barbette. 
On the main deck and immediately above the upper 
armour belt a midship battery is formed of 6in. armour 
for ten 6in. quick-firing guns; this armour at the ends is 


carried obliquely across the ship to meet the forward and | 
| 24 tubes. 


after 12in. barbettes, thus completing the battery. 
Nickel steel bulkheads partition each gun off from its 
neighbour, and with two inner fore and aft nickel steel 
bulkheads comprise a separate casemate for each 6in. 
gun, forming a secondary protection to the interior of the 
ship. Vertically above the main deck battery is placed a 
smaller battery of 4in. armour for two 6in. quick-firing 
guns, giving a high fighting position and at the same time 
protecting the upper works and funnel up-takes. The 





armour on the barbettes enclosing 12in. guns is 10in. in 
thickness generally, but reduced where already protected | 
by the belt and battery armour, the upper portion of the | 
10in. barbettes being 6in. thick, conning tower, 9in. ; and | 
observer tower, 5in. thick. The protective deck is of a 
minimum thickness of 2in. on the flat, increased to Sin. 
on the sloping slides, which are carried down to the 
bottom of the main belt, and 2}in. thick at the fore and 
after ends. The main deck outside the battery and the 
upper and boat decks covering the batteries are also 
increased in thickness for protection. 

The principal dimensions of the ship are :—Length, 
420ft. between perpendiculars; 455ft. Qin. overall; 
breadth, 78ft.; depth to upper deck, 44ft. ; draught, 27ft. ; 









The total cooling surface is 17,000 square 


the ship. 
Each crank 


feet, and the air pumps are independent. 


shaft is in two interchangeable pieces, and the pro- | 
peller shaft is 18in. diameter with a 10in. hole, while | 


the propellers have four blades, the diameter of each 
being 17ft. 8in. The blades and the bosses are of 
bronze. The boilers, by Humphrys, Tennant and 
Co., are of the latest Niclausse type, 20 in number, 
disposed in three separate boiler rooms, 5 with 16 sec- 
tions, and 15 with 15 sections, each section consisting of 
The total heating surface is 44,000 square feet, 
and the total grate area 1334 square feet. There are two 
funnels, the forward one being 12ft. 9in. diameter over 
the casings, and the after one 12ft. 9in. by 8ft. lin. over 
the casings, the height from the fire-grate being 90ft. 

As briefly mentioned in our issue of last week, the 
Katori completed her trials at the beginning of this 
month, and is expected to sail for Japan in a few weeks’ 
time. Some further details regarding the trials will 
doubless prove of interest to our readers. As far as 
speed is concerned, the vessel more than realised the 
expectations of her builders, and her gun trials were | 
equally successful. Her boilers work at a pressure of | 
2301b. per square inch, which pressure is reduced to 200 lb. 
at the engines. The latter during the trials, and notably 
during the eight hours’ full power run, worked, we under- 
stand, quite satisfactorily, and the absence of vibration 
was marked. 

The steam trials commenced on the 24th ult., when 
the warship went down the Clyde for a preliminary run. 
On the 25th a series of runs at increasing powers and 
speeds were carried out. On the evening of the same 
day a start was made on a twenty-four hours’ run at three- 


fourths full power. A course was laid right down 
channel in the face of a strong south-west wind, driving 
rain, and a rough sea; the waves constantly washed 
over the forecastle. In spite of these adverse circum- 
stances, the ship behaved well, and was very steady. 
When half the time was over, the vessel was put about, 
and the wind also changed, being again dead ahead for 
the return journey. At the end of the run it was found 
that the average speed had been 17°8 knots, and the coal 
consumption 1°6 lb. per indicated horse-power per 
hour. The boilers were worked entirely by the Japanese 
sailors. 

For the full power trial, the vessel was loaded to a 
mean draught of 27ft., giving her the full displacement 
of 15,950 tons. A start was made early on the morning 
of the 28th ult. Over the measured distance it was 
found that with the engines running at 128 revolutions 
per minute the mean of the mean speeds was 20°22 knots 
—her contract speed being 20 knots. The remainder of 
the eight hours’ full-power trial was carried out with this 
engine speed. 

During the gun trials which were carried out in the 
early part of last week, one of the 10in. guns was fired 
five times in 2 minutes 82 seconds. The rate of fire of 
the 12in. guns is stated to have been also very high. 
Three rounds were fired from each of this sized gun. 
Occasionally both guns in a barbette were fired simul- 
taneously, and we understand that no damage whatever 
was done to the structure of the vessel. The 10in. guns 
also fired three rounds each, in addition to the five rounds 
already mentioned. Two rounds were fired from each 
of the 6in. guns, and a test for speed of firing made. 
It was found that eight rounds were fired in 52 seconds. 








THE MINERAL SURVEY OF NIGERIA. 


Tue reports by Professor Dunstan, of the Imperial 
Institute, on “The Mineral Survey of Nigeria,” must be 
regarded as of special interest, as a response to our desire 
to know something definite of the resources of one of 
the more recent acquisitions of territory by the British 
Crown. Professor Dunstan’s formal reports are founded 
on the work done in Southern Nigeria in 1903-4 and 1904-5 
by Mr. Parkinson and Mr. Huddart, and in 1904-5 by 
Mr. Falconer and Mr. Home in Northern Nigeria. These 
surveyors were despatched to Nigeria at the suggestion 
of Sir F. Lugard, the High Commissioner. 

Professor Dunstan, referring to Southern Nigeria, 
states that the results of two years’ work make it clear 
that mineral wealth exists in the Protectorate sufficient 
to justify the continuance of the survey until the whole 
territory is explored. Specimens of minerals collected 
were forwarded to the Imperial Institute for examination 
and analysis, and much progress has been made in that 
direction, as these reports show. 

From December, 1903, to May, 1904, Mr. Parkinson 
and Mr. Huddart travelled in Southern Nigeria from the 
Akpa Iyefe River east of the Oban Hills to Itaka on the 
Cross River and on to Okuni, up the Ewayon River, then 
from Okuni, west of the Oban Hills, to Ibum, and thence 
to Calabar. In 1904-5 points reached were Ofunapa, 
Oban Hills, Uyanga, Obutong, Asaba, and—vid Forcedos 
and Benin—the Ifon district. In 1904-5 also Mr. 
Falconer and his companion travelled in Northern Nigeria, 
and reported from Lokoja, Orofu, Wase, Bomonda, and 
other places and districts to the north of the river 
Benue as far as Muri north-eastwards. From Northern 
Nigeria also the political officers of the Protectorate were 
directed to gather specimens, and this report comprises 
remarks upon specimens collected thus. 

Many details of the result cannot be given here, but 
first of all let us set down some of the minerals found. 
From Southern Nigeria limestone, manganese ore, lignite, 
galena, and lead smelted from the ore, some sands, and 
rocks containing rare earths such as monazite were 
received, and later more lignite and cassiterite or tin- 
stone. Specimens came also of the monazite deposits of 
the Netim-Ibum district. The specimens from Northern 
Nigeria included salt from Muri, Karmatoko stone— 
chiefly a clay called kaolin—potash from the bed of the 
Sokoto River, a native cement, fluorspar, galena, lime- 
stone, basalt, ironstone—of a very low grade—and others. 
There was also a specimen of limonite, or rather githite, 
yielding the equivalent of 60 per cent. of metallic iron, 
from which pig iron of the first grade might be made. 
Much else casting a light on the geological structure of 
the country was forwarded by the surveyors, and also 
some “concentrates” obtained by panning gravels, of 
which the most important, economically, were tin 
dioxide and monazite. 

It is but natural that the survey so far has yielded 
qualitative, rather than quantitative, results. Much more 
work will be necessary before an idea of the supply of 
any mineral can be formed. A great deal of information 
of scientific interest has been obtained through the 
surveyors and others, but these reports lay stress upon 
the practical results; and we may here indicate briefly 
the conclusions to which travel, experiment, and trial are 
tending. 

The limestone from various districts examined has 
varied considerably, but Professor Dunstan is of opiniqn 
that excellent lime suitable for building purposes may be 
obtained. The manganese ore contains a large amount 
of manganese, but the technical value requires further 
consideration and investigation from other samples. The 
coal discovered is a brown lignite, found in veins of from 
2ft. to 10ft. The deposit is believed to be of a considerable 
area in the neighbourhood of Asaba in Southern Nigeria, 
and should prove of much commercial importance. A 
chemical examination of this lignite shows that it might 
be used for gas of about 17 candle-power, as also for 
“briquettes” for household purposes, just as similar 
lignite is used in Europe and India. Lacking bituminous 
coal, this lignite might be used in Nigeria for steam 








raising, the stoking and storage room required being com- 
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pensated by the low price locally. The stream deposits 
were examined for cassiterite or tinstone, and after 
“panning” eighty-seven concentrates were obtained. 
Most of these consist principally of garnet, staurolite and 
ilmenite, with monazite, cassiterite, columbite, rutile, 


tourmaline, zircon, and hornblende as subsidiary con- | 


stituents, and gold occurs in traces occasionally. Only 
the concentrates from the Akwa-Ibama district proved 
to be sufficiently rich in tinstone to be of commercial 
importance. These concentrates yield an equivalent of 
from 70 to 75 per cent. of metallie tin, and the gravel 


from which they are obtained might be worth 2s. 6d. per | 


ton. As tin is now worth £140 per ton, these deposits 
might be found worth working, though they have so far 
yielded not more than about a-half of that drawn from 
the deposits in the Malay States. 

There is a tin-field also in the Bautchi district in 
Northern Nigeria, the stone being taken from the stream 
beds. The cost of working in Nigeria will depend on the 
position, but the deposit does not seem so deep as in the 
Malay States. The natives of Northern Nigeria scoop 
the gravel with calabashes, and four men wash about 
80 lb. to 1 ewt. of clean tinstone per day. At Bautchi 
the market price is about £15 15s. per ton of tinstone. 
It is believed that for commercial purposes in Nigeria 
the gravel would have to be dug out, and then concentra- 
tion might be sought in long sluices provided with riffles. 
This concentration in the Malay States costs about 6d. a 
ton. So much depends on the physical conditions of the 
deposits, and on labour, that it must be understood that 
no definite estimate for Nigeria is put forward. 

Salt is one of the chief specimens from Northern 


Nigeria, and the examination has shown that from Muri | 
and from Awe salt of a medium quality may be obtained, | 
that from Muri showing 86 per cent. of sodium chloride, | 
as against 96 or 99 per cent. found in European salt. | 


The brine springs of Muri are choked by heavy rains for 
half the year, and it is proposed that they should be 
protected, and the salt or brine made accessible all the 
year round. 
the supply of brine available. In the district of Orofu 
galena and fluorspar have been found associated with 
limestone. Pure galena contains about 86°6 per cent. of 


lead, and the sample from Orofu equals about 75 percent., | 


the difference being due to fluorspar. Silver was found 
to the extent only of 1°5 0z. per ton of ore. As this 
galena is worth about £7 10s. per ton, inquiry will be 
made about the supply available. Among the concentrates 
sent from Southern Nigeria also, especially from the 
Netim-Ibum district, some 
monazite deposits were observed. 
concentrate yielded about 75 per cent. of monazite, from 
which thorium is derived and used for incandescent gas 
mantles. Ceylon is the only source of monazite other 
than Nigeria found in the British Empire; but at 
present the deposits of monazite in Brazil and in Caro- 
lina, are apparently much richer than those of Nigeria. 
Experiments now being made with Queensland beach 
sand will show whether there is a prospect of Nigeria 
monazite deposits being worked at a profit. 

Of course, this short and compressed account of the 
result of these surveys in Nigeria up to the end of 1905 
is wholly inadequate to afford a clear idea of the work 


done so patiently, and amid many difficulties, but it 


may cause those who are watching the sources of supplies | 


to make themselves acquainted with the details of this 
work. So far, the survey of Nigeria has raised some 
hopes, and it is already plain that the country will probably 


become eventually the scene of interesting speculations of | 


a commercial character. The arts may find a new source 
of supply soon from the Niger. 








| vertical as well as lateral flexibility. 


Borings are to be made this season to test | 


interesting specimens of | 
It was found that the | 





GOODS ENGINE—ARGENTINE GREAT WESTERN 
RAILWAY. 


A DEcAPoD freight or goods engine has recently been com- 
pleted for the Argentine Great Western Railway by Robert 
Stephenson and Co., Limited, of Darlington. This engine is 
illustrated on page 467 and in the above engraving, and 
the following are its leading particulars :— 
oft. Gin. 
iMfin. by 28in. 
4ft. 3in. diameter 


Gauge of railway 
Cylinders... .. 
Coupled wheels 


Fixed wheel tase 5. 2... ..° see 1ft. 
Bogie wheels .. 2ft. 6in. diameter 
Total wheel base 27ft. 2in. 





Heating surface, tubes Becca .. 2246 sq. ft. 
” fire-box 14 
” total .. ae 2440 
Grate area ; : 36 


180 Ib. per sq. in. 
33,819 Ib. 
70 tons 17 ewt. 


Working pressure cs 
Tractive force .. 
Weight on coupled wheels . . 


Weight on front wheels .. .. eer, & , 18 
Total weight in working order... ’ ie | een 


=P ee 
a fixed wheel base (bogie) 
ae Total wheel base .. 

Tank capacity 

Fuel capacity .. .. .. : 670 cu. ft. 

Tender, weight in working order rs 45 tons 7 cwt. 

Engine, _,, ” - ; e- 5 38 

Engine and tender, total weight 124 ,, WW 


3ft. diameter 
oft. ‘ss 
léft. 7 
4000 gallons 


In addition, it may be said that the engine is fitted with 
copper fire-box and tubes. The distance between tube-plates 


is 15ft.; length of fire-grate, 9ft.; the height of the 
centre line of the front barrel plate from the rails is 
9ft.; and the height of the centre line of the fire- 


box throat-plate is 9ft. 14in. The second barrel plate is 


tapered from 5ft. 54in. outside diameter at the front to | 


5ft. 84in. diameter outside at the throat plate. Four Crosby 
‘*Pop’’ safety valves are fitted, these being 3in. in diameter, 
and set to blow off at 1801b. per square inch. The valve 
motion is of the Walschaert type with box link. The 
slide valves are balanced and arranged above the cylinders. 
The intermediate joints of the leading and trailing coupling 
rods are fitted with ball-and-socket arrangements, which give 
The engine is reversed 
by means of a hand wheel and screw arrangement. The main 
frames are stayed between the cylinder stretcher and the 


front of the fire-box by means of horizontal as well as vertical | 
| plates. The two leading and trailing pairs of wheels are com- 


pensated, the drivers having independent springs. The 
leading end of the engine is carried on a pony truck having a 
swing centre. A large and roomy cab is 
with a door in front on the fireman’s side, giving 
easy access to the foot-plate. The tender frame is constructed 
with channels and carries a horseshoe tank containing 
4000 gallons of water. The engine and tender are fitted with 
vacuum automatic brake, the engine having two 2lin. 
cylinders carried in front of the fire-box, just behind the 
driving-wheel. The tender has two 15in. cylinders. 





TRENT NAVIGATION BILL. 


Tue Bill presented to Parliament by the Trent Navigation 
Company has passed the Committee of the House of Lords, 
to whom it was referred. There were originally ten petitions 
against this Bill, but before the hearing arrangements were 





| made with all the petitioners except one relating to some 


unimportant matter as to the maintenance of a river wall. 
This, however, sufficed to occupy the attention of the Com- 
mittee for about half a day. 

The object of the Bill is to obtain powers to construct locks 
and weirs on that part of the river above where the tides 
reach in order to obtain a greater depth of water for the 
navigation. 


The present company came into existence under the powers | . ee , 
P apes a | breakers with minimum risk of shock to the passengers. 


of an Act obtained in 1887, when it purchased the under- 
taking then existing, and became carriers as well as owners. 


5) © 


The business carried on by the existing company as carriers | 
| has been steadily increasing, but is much hampered by want 
| of sufficient depth of water, especially in the summer time. 





provided | 





If inland navigation is of service in the transport of goods 
and merchandise, the Trent is capable of forming an import- 
ant link in the general system. It connects the port of Hull 
with the towns of Gainsborough, Newark, Lincoln, and 
Nottingham, and by its connections, with Rotherham and 
Sheftield, Chesterfield, Derby, Burton, and Birmingham ; by 
the Trent and Mersey Canal with Liverpool; and by the 
river Soar with Leicester and the Grand Junction Canal with 
the Thames. 

The barges in use by the company are 85ft. long and 


| 14ft. 8in. wide, but owing to the shallowness of the upper 
| part of the river they cannot be loaded to more than 2é4ft. 


They are hauled by steam power. A good deal of dredging 


| has been carried out, but owing to the rapid fall in the river, 


somewhere about 18in. a mile, the removal of shoals which 
act as natural weirs has very little effect in giving deeper 
water. 

Under the powers of the present Bill it is intended to 
construct four new locks and weirs, one below Newark and 
the others between there and Nottingham, and to dredge the 
channel between these, so as to secure 6ft. depth. The weirs 
are to be placed diagonally across the river, and will have 
sufficient length so as, with the improvement of the channel 
by dredging, to afford ample discharging power to prevent 
any raising of the flood water. 

The works have been designed by Mr. Rayner, the resident 
engineer, Sir E. Leader Williams acting as consulting 
engineer. 





THe Royau Institute OF PuBLIC HEALTH.—A course of five 
lectures on ‘‘The Law of Public Health,” by Mr. William K. Smith, 
will be given in the Lecture Theatre of the Institute, on suc- 
cessive Tuesdays, at 5 p.m., commencing Tuesday. May Sth. The 
Harben lectures for 1906 will be delivered by Professor Elie 
Metchnikoff, of the Pasteur Institute, Paris. The lectures will be 
given in French in the Lecture Theatre of the Institute, on Friday, 
May 25th; Monday, May 28th; and Wednesday, May 30th, at 
5 p.m. <A course of three lectures on ‘‘The Manufacture and 
Sophistication of Potable Spirits,” by Charles E. Harris, Ph.D., 
Demonstrator of Chemistry in the Institute. The lectures will be 
given in the Lecture Theatre of the Institute, on successive 
Tuesdays, at 5 p.m., commencing Tuesday, June 12th. A course 
of three lectures on ‘‘The Bacteriology of Water, Milk, and 
Tuberculosis,” by Carl Prausnitz, M.D., Breslau, Demonstrator of 
Bacteriology and Comparative Pathology in the Institute. The 
lectures will be given in the Lecture Theatre of the Institute, on 
successive Wednesdays, at 5 p.m., commencing Wednesday, May 9th. 


THe TRAMWAYS AND Licut RalILwAys AssOcIATION. — On 
Thursday evening, the 26th ult., a paper was read by Mr. G. H. 
Sheffield on ‘‘Steel Rolling Stock,” before the Tramways and Light 
Railways Association at the Society of Arts, John-street, Adelphi, 
W.C. Mr. J. Barber Glenn presided. The paper was practically 
a short history of the development of steel rolling stock from the 
date of its introduction in about 1844. The paper was divided 
into two headings, freight trucks and passenger coaches. With 
regard to the former the author stated that it was estimated that 
the steel-car industry in America absorbs nearly 1,000,000 tons of 
pressed or rolled sections and plates per annum, Since the 
general introduction of high-capacity steel rolling stock in America 
it is claimed that the expenditure upon repairs and upkeep had 
been reduced by 50 per cent. Upon the Continent the author 
noticed that there was almost universal preference for the use of 
steel in all new stock. In this country we are gradually moving 
in a progressive direction, although somewhat hampered by con- 
flicting and vested interests, and the rigid regulations laid down 
by the Railway Clearing House. There is, however, some indica- 
tion that these conditions are undergoing modification. The 
trend of events certainly pointed to modifications in the designing 
of passenger carriages, through the introduction of all-steel cars 
on the electrified underground railways of London. — In this case 
the movement is, from a humanitarian point of view, absolutely 
necessary, on the grounds that the all-steel car provides safety 
from fire, inasmuch as the high conducting power of the skin of 
the body is an element of safety in the case of a car falling across 
a conductor rail. The resulting “short” would open the circuit 
It was 
singular that the electrical engineers largely responsible for forcing 
the hands of railway companies in the matter of electrification 
through tramway competition should also lead the way in intro- 
ducing all-steel cars. The movement, apart from its safety, was 
justified on the grounds of increased strength and reduced weight. 
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1500-H.P. TURBINE, WITH CAST 


IRON CASING, VIGEVANO STATION 

















2500-H.P. TURBINE WITH OLD ELASTIC JOINT, PADERNO STATION 


ITALIAN INDUSTRIES. 
(By our Special Representative.) 
MAKERS OF HYDRO-ELECTRIC AND OTHER 
ENGINEERING PLANT. 
I HAVE already spoken of the great mother industry. 
I must now speak of her sons—tall sons of a strong 


No. IIL. 

















CENTRIFUGAL PUMP FOR ARTIFICIAL CASCADE 


mother, which derive their existence from her, and to 
whom she in her turn now looks, and not in vain, for 
help. 





* No. If. appeared April 22nd. 





There are many of these sons now grown into man- 
hood, but I merely instance a’ few among the most 
vigorous of them to illustrate the fact that Italy, so few 
years ago entirely dependent on outside help for practi- 
cally every article connected with the engineering science, 
is now not only able to supply her home consumption, 
but is acquiring a name which enables her to compete 
successfully with foreign nations in the export trade. 

The firm of Riva, Monneret and Co., of Milan, is one of 
those who have specially contributed to render the hydro- 
electric science in Italy an absolutely national one in its 
application, and to eliminate the necessity of foreign aids 
for machinery and its accessories. 


2500-H.P. TURBINE, WITH RIGID 





CASING JOINT, VIZZOLA STATION 


Italy is the firm of Riva, Monneret and Co., of Milan. In 
1893 they equipped the central station at Pordenone with 
turbines of 450 horse-power, built for driving dynamo 
machines, and began to adopt the Francis reaction type 
with horizontal spindle for direct-coupling. 

Two years after they constructed for the hydro-electric 
central station of Castellamonte—the first large station 
erected in Italy for the distribution of electrical energy 

five turbines, three of 750 horse-power and two of 100 
horse-power. The work was acknowledged to be excel- 
lent, and commission followed on commission. 

In a short time the firm had, among its numerous 
orders, furnished the turbine plant of the important 














MULTIPLE WHEEL TURBINE FOR LOW FALLS 


In 1889 it began the construction of hydraulic turbines, 
for which specialty it has gradually abandoned other work. 
The machines in question had been originally introduced 
into Italy by Ziist and Co., of Intra, Lago Maggiore. This 
house in ten years made 350 turbines, and to it we are in- 
debted for much good work in about 600 installations. 
Then it turned its attention to lathes, planers, and other 
engineering implements, in which branch it is, perhaps, the 
first house in Italy, and so by degrees the making of 
hydraulic turbines passed into other hands. The well- 


known house of Franco Tosi, of Legnano, achieved some 
excellent results, but the king of this branch of trade in 





stations of Bussoleno, Paderno, Vizzola, Lanzo Torinese, 
Pont St. Martin, and Ala Ceres, all of the Francis 
reaction type and controlled by automatic water-pressure 
governors. So rapidly grew the name of the firm for its 
honesty and good work that, in 1899, it was entrusted by 
the Hamilton Cataract Power Company of Canada to 
construct for its station at Niagara two 8000 horse- 
power Francis turbines for high fall (78 m.), with hori- 
zontal spindle to work at 286 revolutions per minute. 
These great engines were sent out to Canada without 
mechanics belonging to the constructing house, and, in 
spite of this handicap, ran from the first without‘a hitch. 
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3000-H.P, FRANCIS TYPE TURBINE FOR HIGH FALLS 


In addition to the construction of Francis turbines 
adapted to great or small volumes of water, and to falls | 
from 2m. to over 100 m., the firm is renowned for its | 
Pelton turbines, specially modified for the application of 











NEW WORKS OF THE SOCIETA 


water-pressure governors, and for its automatic oil regu- 
lators, of which it has the patent, and which it exports 
allover the world. This last-named appliance has solved 
a problem which for many years puzzled hydraulic 
engineers. 

The instrument in question is adaptable to electric 
plant destined to distribute powers at long distances, and 
is especially useful in the case of a turbine used for the 
making of electric light, which latter is extremely sensi- 
tive to the slightest irregularities in the speed of the wheel. 
It acts by oil compression, which assumes automatically, 
and according to the necessity of the moment, pressures of 
6, 7, and up to 14 atmospheres, and which serves also to 
lubricate the moving parts of the regulators. By the use 
of this invention results are arrived at equal, if not 
superior, to those obtainable by the best steam engine. 

_ Among the many machines of which Signor Monneret 
is justly proud he is especially so of one of which we 
give an illustration on page 468, and which certainly seems 
a pigmy among the giants. But on this pigmy depend 
the artificial cascades in the celebrated Valentino 
Park at Turin. The problem was a hard one. It was to 
pump the water from the cascades back into the lake from 
which they are derived, which lake, without this help, 
would, of course, run dry in a few hours. The photo- 
graph represents the little machine which performs this 
work. It is a centrifugal pump of 45 horse-power, 
worked by a little turbine wheel, which latter is moved | 
by a volume of water of only 150 litres, drawn from the 
drinking supply of the town. With this small expendi- 
ture the artificial lake in the Valentino Park remains 
constant and the cascades continue to fall. The fame of | 
the firm is well merited for rectitude, punctuality, and | 
precision of workmanship. This latter excellence has its 
origin chiefly in the care with which every detail of the | 
machines is tested by special and very ingenious con- | 
trivances before the various pieces leave the works. To | 
this careful supervision is due the fact that in the tur- | 
bines sent out by this house breakdowns and heating | 
of the moving parts are practically unknown. 

Almost all the great power stations of Italy and hundreds | 
of industrial houses are indebted for their turbines to Riva, | 
Monneret. Among the latest orders may be quoted eight | 
for the Trezzo station, of the aggregate force of 8280 | 
horse-power; seven for the Vigevano station, 7300 horse- | 
power; seven for the Societa Elettro-Chimica, 14,500 














horse-power; six forthe Ventimiglia station, 10,300 horse- 
power; and six for the Societaé Motor, 11,400 horse- 
power. The name of Riva, Monneret is a household word 
in engineering circles. To judge of the value of its work 








ELETTRO TECNICA ITALIANA 


it is enough to say that in these few years of life it has 
entirely freed Italy of the necessity of foreign help in this 
most important branch of industry has been able to 
solve, by its patentedZoil regulator, the problem"of the 





OLD WORKS OF THE SOCIETA 


governing of the turbine wheel, and has constructed 
more than 1200 turbines, of an aggregate power of nearly 
300,000 horse-power. 


FRANCIS 





TYPE TURBINE FOR 100 METRE FALL 


The second firm to which we must draw attention is 
that of Signori Gadda, Brioschi, and Finzi, of Milan, a 
house which works hand in hand with the last, and like 
it, is full of the vitality of youth. The firm of Gadda, 
Brioschi, and Finzi, of Milan, represents a fusion of two 
| electrical engineering houses, now joined under the well- 
known title of “‘Societa Elettro-tecnica Italiana.” They 
had an uphill battle to fight at first, pitted as they 
were against German and Swiss houses of great import- 
ance, backed by the weight of capital— houses which had 
already for some years established their branches in 
Italy, and carried. them on with good results. But the 
battle has been fought and won, and to-day this firm 
represents another deliverer of its country, and has ob- 
tained an undoubted supremacy in its own and very im- 
portant line of business. 

To give an idea of its development only in the last 
three years the following figures will suffice :— 


1903. 1904. 190, 

Hands occupied... ... 475... 525... --800 
Motors and dynamos of a\_ N. 937 .. 998 ... 1519 
power inf.tol10H.P. f H.P. 2158... 2364... 3788 
Motors and dynamos of a| N. “4S... 
power sup. tol0 H.P. f H.P. 4441... 5262... 7742 
Alternators ,<e. eS = tag ~ 
7 wi wee see see EER. 4867 ... 4190... ae 
Transformators 1 B. oo...  - = 
7 . fK.V.A.14,804 ... 13,442 ... 26,292 


Among their many orders of 1905 they had one for three 

| alternators of 1450 horse-power each for the hydraulic 

station of the Mont Cenis; another for four alternators of 

2800 horse-power each for the new Pescara plant, and a 

third for a turbo-alternator of 3000 horse-power for the 
Societéa Napoletana per Imprese Elettriche. 

In the establishment is to be seen a complete network of 
rail tracks together with electric overhead travelling cranes. 
Each machine tool-is driven by a separate three-phase 
electric motor. In the testing department, served by 500 
horse-power, is a complete set of testing brakes, standard 
instruments, alternators, and motors of various capacity 
for the purpose of generating currents of any voltage and 
frequency. There is also a transformer for testing high- 
tension machinery insulation up to 52,000 volts. 

Some slight idea of the growing importance of the 
firm may be gained from the fact that in a few short 
years they have established branches in Venice, Turin, 


ELETTRO TECNICA ITALIANA 


Genoa, Florence, Rome, and Naples, and have added 
nearly 7000 square metres to the area of their factory in 
| Milan alone. 
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OBITUARY. 


JOHN HOWKINS. 

Tur death is announced as having taken place at 
Cranton, on the 26th ult., of Mr. John Howkins, engineer 
and general superintendent of Granton Harbour. Mr. 
Howkins was born at Granton in September, 1839. His 
father had shortly before that date been appointed 
resident engineer on the harbour works under construc- 
tion for his Grace the Duke of Buccleuch, from the 
designs of Messrs. Walker and Burges, MM. Inst. C.E. 

Mr. Howkins was educated in Edinburgh, and served a 
pupilage of five years with the late Mr. James Leslie, 
M.Inst.C.E. In 1861 he superintended for Mr. Leslie 
the repairing of a breach in the West Pier of Methill 
Harbour in Fifeshire, and after spending a short time in 
the office of Messrs. M’Clean and Stileman, MM. Inst. C.E., 
in Westminster, he was in.the spring of 1862 appointed 
resident engineer by the Harbour Trustees of Stranraer 
to superintend the completion of a low-water steamboat 
pier designed by Mr. Leslie for the accommodation of the 
steamers engaged in the Irish traffic in connection with 
the Portpatrick Railway Company. On the completion 
of this work in 1863 he returned to Messrs. M’Clean and 
Stileman’s office, and at the end of that year was 
appointed by the Surrey magistrates resident engineer of 
the new bridge at Weybridge, which was built from the 
designs of Messrs. M’Clean and Stileman. 

After the completion of Weybridge Bridge Mr. Howkins 
was employed by Messrs. M’Clean and Stileman on the 
Furness and Midland Railway, and in surveying and 
setting out the branch from that line to Windermere. 
At that time Messrs. M’Clean and Stileman were carrying 
out the large dock works at Barrow-in-Furness, where 
Mr. Frank M’Clean was acting as resident engineer. In 
1866, upon that gentleman joining the firm as a partner 
in London, Mr. Howkins was appointed resident en- 
gineer, and superintended the works until after the 
opening of the Devonshire Dock in 1867. 

Mr. Howkins began practice in Edinburgh in 1868, but 
having been successful in obtaining the situation of 
engineer to the Hartlepool Port and Harbour Com- 
missioners in 1870, he removed to Hartlepool, and for 
the next seven years was employed carrying out the 
im >rovements which the Commissioners had commenced 
in 1869 trom the designs of Mr. Thomas Dyke, 
M. Inst. C.E., who was at that time their engineer. The 
principal undertakings were the extension of the break- 
water and the removal of the bar at-the entrance to the 
outer harbour of Hartlepool, the successful accomplish- 
ment of the latter of which led to the construction by 
the North-Eastern Railway Company of the large docks 
and timber ponds which now occupy the site of the old 
Slake. 

Mr. Howkins left Hartlepool in 1877 to fill the situa- 
tion of engineer and general superintendent of Granton 
Harbour, made vacant by the death of his father in July 
of that year. He designed and carried out all the works 
connected with that harbour, and was occasionally 
employed in designing and reporting on other engineering 
undertakings, as, for instance, the improvement of the 
harbour of Scarborough, which was carried out between 
the years 1878 and 1881. He was also retained for many 
years as consulting engineer by the Commissioners of the 
Port and Harbour of Hartlepool. 





ROYAL SOCIETY CONVERSAZIONE. 





{ CONVEKSAZIONE of the Royal Society was given at Bur- 
lington House on Wednesday evening. There was, as usual, 
en overwhelming attendance. Among the exhibits were a 
few of special interest to engineers. These we take in their 
catalogue order. 

Sir Oliver Lodge and Dr. Alexander Muirhead showed a 
wireless telegraphy apparatus for military field purposes, 
which -consisted of (1) a portable pack-transport set of 
apparatus, available for communications across country for 
distances up to fifty miles, or 150 miles oversea : with electric 
valves employed to accumulate the impulses of a small coil and 
battery, orsmall-dynamo, driven by a bicycle action, so as 
to give discharges of energy only otherwise obtainable from 
a large and heavy source of electric supply. The arrange- 
ment needs no earth connection, nor must it have any. when 
it is required to work over long distances with the greatest 
efficiency ; (2) a vibrating needle point-oil-mereury coherer 
with telephone receiver. 

Professor G. Forbes showed a model of a naval gunsight, 
giving correct elevation for any variations of muzzle velocity, 
air density, and time of flight, as arranged for the 6in. breech- 
loading gun, Mark XI., under construction at Elswick for 
trial on H.M.S, Africa. In this apparatus inaccuracy is 
avoided by discarding gearing for setting the elevation ; a 
wedge with properly curved surface, carried by the elevation 
bar, resting on a ball-point on the cradle, being used instead. 
Transverse motion of the ball-point corrects‘ for M.V., bring- 
ing a new curve of the wedge surface into action. - Rotations 
about a vertical pivot do the same for A:D., and time of flight 
or rate of change of range. 

A very curious device was shown by Mr. R. Kerr, on behalf 
of Professor L. R. Wilberforce, of University College, Liver- 
pool. It consisted of a helical spring rigidly fixed to an 
unyielding support and carrying a weight provided with four 
radial screws, with nuts which could be adjusted in such amanner 
that the two principal periods of vibration, that is rotary and 
longitudinal, are as nearly equal as possible. When this 
condition is reached the transference of energy from an up- 
and-down motion to a horizontal twisting motion is complete. 
If then the weight be pulled down and released it ascends 
and descends, and at the same time begins to oscillate like 
a balance sheet; the oscillations yet larger and more rapid 
as the ascending~and descénding motion decreases, until 
finally the latter ceases altogether, and the oscillation alone 
remais. This condition continues only momentarily, 
the reverse action beginning almost at once. That is the 
rotation slows and decreases whilst the extension and shorten- 
ing of the spring increases. Finally, the latter reaches a 


maximum, and then all rotation ceases for an instant, to 
begin again almost immediately. 


This curious periodic 


action goes on for half an hour or more, and in one apparatus, 
not shown, for upwards of two hours. f 
A very striking and ingenious apparatus, intended to 


far end of the line, and the movement of the receiver 
diaphragm when sounds or speech are being transmitted 
through a telephone, was shown by Mr. W. Duddell. The 
similarity of and the difference between these four curves 
can be examined by the aid of the apparatus, and the 
distortion and attenuation produced by the resistance, 
capacity, and self-induction of the line can be demonstrated, 
as well as the distortions produced by the diaphragms of 
transmitter and receiver. ‘The characteristic shapes of the 
curves corresponding to the different vowel sounds and their 
dependence on the pitch on which they are sung can also be 
exhibited. The four curves were seen one above the other 
on the screen, and it was very easy to observe the marked 
difference between the transmitted and the received sounds, 
and other variations produced by the self-induction of the 
line, and so on. 

Mr. C. V. Boys showed a gas calorimeter of the Hartley or 
Junkers type—that is, one in which a steady stream of water 
is passed through the instrument and the rise of temperature 
and the rate of flow are measured. The hot gaseous products 
from a pair of small luminous flames pass up through a short 
wide chimney which is only water-cooled at its base. After 
impinging upon a bell they pass down and up again ina 
space in which a motor car radiator pipe of Clarkson’s or 
other construction is wound. The lower coils are immersed 
in the water bath which prevents the chimney from burning, 
but which does not keep it cool enough to cause condensation 
within. The water leaves through an equalising chamber 
above the bell. This is the instrument by which London gas 
is officially tested. 

An electric measuring machine of great sensitiveness was 
shown by Dr. P. E. Shaw. It consists, broadly speaking, of a 
heavy cast-iron base, on which are mounted two similar 
measuring heads with micrometer wheels and screws, micro- 
scopes, &c. These heads are fitted with a telephone receiver, 
and as soon as contact between the article to be measured 
and the measuring points occurs the telephone speaks. One 
of the principal features of the machine is the carriage or 
table on which the gauge or specimen to be measured rests. 
The object of this table is to ensure that the object being 
measured lies truly axially between the measuring points. It 
has a true transverse sliding motion across the table, a 
counterbalanced rising and falling motion, and motions of 
rotation in the horizontal and vertical planes. 
motions are very delicate, and are effected without touching 
the specimen. It will be understood on a moment’s con- 
sideration that the position of the specimen between the 
measuring heads can be very nicely‘tried and adjusted by 
these means. It is impossible to spare space to describe the 
machine in detail at the moment, but every source of error 
has been considered, and, as far as possible, eliminated. 

The National Physical Laboratory, amongst other things, 
showed an apparatus for testing the strength of materials at 
very high temperatures. The method is available for the 
study of the refractory materials which are used for the 
linings of steel furnaces and for water-tube boilers, for the 
various kinds of fire-brick, and, in fact, for the study, at 
temperatures between 800 deg. and 2500 deg. Cent., of any 
substance not rapidly attacked by carbon or by a strongly 
reducing atmosphere. The apparatus consisted of a small 
electric are furnace of the horizontal type. The specimens 
to be tested are in the form of round dises of 20 mm. 
diameter and 3 mm. thick. 

The specimen is supported, at about the level of the elec- 
trodes, on a shelf in a vertical graphite tube, open below. 
By a thin vertical graphite rod suitably guided a definite load 
can be applied to the centre of the dise. The temperature at 


with considerable accuracy by a suitable optical pyrometer 
focussed upon the lower side of the dise itself. The pyro- 
meter is standardised by means of substances of known 
melting-points fused in the same apparatus. The dise cannot 
be observed directly, but the bottom of the furnace is open 
and beneath it is placed a mirror inclined at 45 deg. On this 
is focussed the observing telescope. 


and the filament are seen together. 
suitable resistances it is fairly easy to keep the colour of the 
filament the same as that of the disc, that is to say, it 
increases through red tojwhite heat. 
calibrated, the temperature of the dise under test is known. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 





PATENT LAW. 


Sin,—Mr. Levinstein is one of those persons who think that if 
the facts do not fit their theories it is the facts that should be 
modified, and facts in peasing through his hands undergo strange 
transformations. His letter appearing in your last issue contains 
several good examples of this. ‘ 
(1) Mr. Levinstein emphatically declares that Canada has not 
substituted compulsory licences for compulsory working, and that: 
the patent must ‘‘be worked either by the patentee or his licencee 
or it will be forfeited.” 
The truth is that Section 7 of the Canadian Act of 1903 definitely 
substitutes compulsory licences for compulsory working, and a 
patent granted under that section cannot under any circumstances 
be revoked for non-working. 

(2) Mr. Levinstein gives a garbled summary of Article.27 of the 
Austrian law, and puts it between inverted commas which might 


-lead the reader to believe that it is an extract from a translation. 


This summary omits very material provisions ; thus it commences 
with the statement that ‘‘a patent may be revoked if the patentee 
neglects to work his invention ”—what the law actually says is 
“neglects to work or allow to be worked. his-invention.” The 
summary also omits the following very important clause :—“‘ The 
withdrawal of the patent shall be preceded by a threat of the same, 
with a statement of the grounds, and fixing a suitable delay for!) 
the adequate working of the invention.” . i} 
(3) Mr. Levinstein says :—~‘‘ Only last-year the Austrian Patent- | 
office annulled an important: patent, &.” This is a pure myth ;! 
the patent was not annulled and is still in force. What the Patent- | 
office did was to warn the patentee in accordance with the provision | 
quoted above, allowing him a term of one and a-half years in which 
to put the invention into operation. . 

(4) Mr. Levinstein says that the resolution passed by the Asso- | 
ciated Chambers of Commerce ‘ practically embodies Article 2 of 





the International Convention for the Protection of Industrial | 





demonstrate as curves on a screen the simultaneous move- | 
ment of the microphone transmitter diaphragm, the current | 
flowing into the telephone line, the current received at the | 


All the | 


which the sample breaks or begins to yield can be determined | 


In the eve-piece of the | 
telescope is a tiny osmium lamp, so arranged that the disc | 
By the manipulation of | 


The osmium lamp being 


—_—_— 

Property, of which Great Britain is a member.” 
certainly does not practically embody the Article, 
| that, by this expression, Mr. Levinstein means is in ac 
or at any rate is not contrary to, the Article. Now 
| although not expressly contrary to the letter of the article, | j 
totally at variance with its spirit. The resolution lm 
favour of ‘the forfeiture of all British patents for iesents m 
| which are worked without but not within the United Kin ‘ =e 
| Article 2 of the International Convention is to the effect that cp, 
subjects or citizens of each of the contracting States shall in. 
other States of the Union, in matters concerning patents of 
tion . . . . enjoy the advantages which their 





The resolution 
but I assume 
cordance with, 
the reselution 


he 
all the 
inven- 


laws + + grant . . . . to natives,” Mr, iene 
is, no doubt, prepared to contend that it is a mere accident that 


ractically all ‘‘ patents for inventions which are worked w; 

Bat not within the United Kingdom” belong to - eager 
that to annul all of these patents would be to treat foreigners a 
natives alike. Unfortunately for such a contention, there is an 
exact precedent, When the United States joined the International 
Union the law was that an invention made in America took priority 
from the date of its conception, whereas an invention made abroad 
took priority from the date of its introduction into America, |t 
was contended that this state of things was not contrary to 
Article 2 of the Convention, because an American who made an 
invention abroad was on exactly the same footing as a foreigner, 
and that it wasa mere accident that Americans generally made 
their inventions in America, whilst foreigners made them abroad 
This contention was, however, justly condemned as an attempt at 
sharp practice, and public opinion both in America and abr: a was 
so strongly against it that the law had to be altered. It is clear 
that if compulsory working were enacted in this country we could 
only honourably remain members of the International Union if the 
law applied equally to all patents. . 

(5) Mr. Levinstein states that ‘‘ Article 2 refers to ‘any patent,’ 
&e.” - Article 2 of the Convention does not refer to “‘ any patent” 
or contain any expression equivalent to it. i 

(6) Mr. Levinstein denies that ‘‘ the whole trend of continental 
opinion is adverse to compulsory working,” but he fails to account 
for the resolutions adverse to it which have been passed at the 
meetings of the International Association for the Protection 
of Industrial Property, a large and representative body. Ayain, 
he asks, why ‘‘have the continental Legislatures not abolished it ’” 
but omits to say that Sweden has done so, and that during the last 
twenty years, whilst many countries have passed more lenient laws, 
not a single country bas enacted a more severe one, and no country 
which did not before have compulsory working has adopted it. Mr. 
Levinstein also ignores the efforts that are being made to make 
waking in one of the countries of the Union equivalent to working 
in all, 

(7) Mr. Levinstein is very indignant at what he calls my attempt 
to cloud the issue by d ing in the fiscal question by asserting 
that he is asking for “Protection.” Mr, Levinstein, however, 
| omits to tell your readers that a few _years ago, when giving 
| evidence before Sir Edward Fry’s Committee, he was much more 
candid, and in his answers to questions Nos. 1863 and 1864 did not 
deny that ‘‘ Protection” was what he wanted. Again, another 
passage in his present letter betrays him, for he says that com- 
pulsory working “‘is of much greater importance to free trading 
nations than to countries protected by high tariffs.” In other 
words, compulsory working 1s equivalent to and has the same effect 
as Protection. 

(8) Mr. Levenstein discusses the facts (?) at such lengths that 
want of space apparently compels him to ignore the arguments 
_— compulsory working, put forward in my former letter. 
| 








e following is the manner in which he deals with them :—*‘| 

j cannot follow Mr. Carpmael’s astounding statement that com- 
| pulsory working tends to discourage the establishment of new 
| industries.” . . “Mr. Ca el also condemns compulsory 
| working, on account of the initial difficulties of carrying out an 
| invention, and the consequent hardship of the time limit ; he 
sympathetically takes the side of the poor inventor, he is also much 
concerned about fixing the time which ought to be allowed for 
carrying out an invention, and finally quotes some German writer. 
Now, all these expressions of concern and anxiety, covering about 
fifty-five lines, might have been saved if Mr. Carpr:ael had taken 
the trouble to read the resolution unanimously passed in March by 
| the Associated Chambers of Commerce of the United Kingdom.” 
Now, as I have pointed out above, if this resolution as it stands 
were embodied in a statute it would necessitate the secession of 
this country from the International Union, and as I believe that 
even Mr. Levinstein does not desire this, it follows that to carty 
| out his views the statute would have to go further than the 
| resulution, and appiy.compulsory working to all patents, and | 
therefore think that the arguments used in my former letter require 

to be considered and answered. 

(8) lagree with Mr, Neilson that compulsory licences are the 
proper remedy for ‘‘dog-in-the-manger” conduct on the part of 
patentees, but I do not think that he is quite fair to the existing 
statute—Patents Act, 1902. He says that ‘‘the weakness of the 

resent law lies in the fact that the applicant for a compulsory 
icence has to prove, usually at great trouble and expense, that 
harm is being done by the patent not being worked.” Now, by 
Section 3, Sub-section 3, —— for a compulsory licence only 
has to prove that ‘the reasonable requirements of the public with 
reference to the patented invention have not been satisfied. 

May 7th. EpWArD CARPMAEL, 


THE STEINBART DRY BLAST SYSTEM. 


Sir,—In your leading article of April 20th on this subject the 
following statement occurs :—‘‘If it be really true—a matter on 

| which we are not in a position to express an opinion--that Mr. 
| Gayley can only make a net saving of 24. per ton in the cost of pig 
| iron, then it seems to be clear that Mr. Steinbart has an excellent 
opportunity for superseding the system of his predecessor, 
Recently little or nothing has been heard of the Gayley — 
Indeed, Mr. Steinbart seems to be the first to recall the subject to 
notice.” The remark as to nothing having been recently heard of 
| the Gayley process is hardly correct. . There was published in the 
| Iron Age of March Sth, 1906, a paper read at the Bethlehem 
meeting of the American Institute of Mining Engineers, by C. A. 
Meissner, on the ‘Gayley Dry Blast Process,” giving further 
rformance of the Isabella furnaces, and putting 


| 


| records of the d pu 
|-forward some theoretical views on the causes of the saving in the 
| ‘consumption effected by the dry blast in all seasons of the year. 
|. Again in the ron Age of March 29th, 1906, the following notice 
appeared :—‘‘ First contract for the Gayley dry air blast. After a 
thetcnagh investigation of the results obtained by the Gayley dry 
| air blast, Edgar S. Cook, president of the Warwick Tron and Steel 
Company, has taken a licence for his company, and will proceed i 
once to equip its two furnaces at Pottstown, Pa. It is expectet 
that the installation will be completed early in September. The 
lant will differ from the original one at the Isabella furnaces 1n 
athig six refrigerating chambers. -Five chambers furnish the 
full capacity at a time without any interruption of the requisite 
refrigeration. As the humidity of Schuylkill Valley is — 
‘high in the summer months, the new plant will be well place 


| for a full demonstration of its economies. While not infrequently 


twelve grains of moisture are found in the air at Pottstown, nine 
rains have been rarely exceeded at the Isabella furnaces. “— 
fy blast plant at Pottstown will be the pioneer installation ; 
an independent blast furnace, and the contract just made — 
the extension of a process which it has been predicted vie 
btain as wide adoption as the hot blast. The economies effecte 
through the dry air blast, while attractive in any locality, are 
increased in the districts in which fuel is more expensive. = 
Possibly you will agree that the fact that the owners of blas 


sf ini Gayley process, have 
furnaces, after examining the results of the Gay Bt . A the 


decided to apply it to two furnaces is strong evi 
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ted by the process is more than 2d. per ton, I have 
«een a good many estimates of the ible saving produced by 
this process, made by those responsible for the management of 
blast furnaces in this country, but al] have been very consider- 
ably greater than 2d, per ton. ‘ : 

It appears to me that the most interesting part of our article, 

in view of the opinions ex ressed in your former leading articles 
on the subject of dry air blast, is the statement—“ It scems to be 
clear that Mr. Steinbart has an excellent opportunity for super- 
seding the system of his predecessor.” As this is an important 
matter, I trust you will permit me to make the following quota. 
tions from your previous articles :— 
November 18th, 1994; “It is not necessary, however, to cast 
about for recondite chemical or thermo-dynamical explanations of 
how or why economy was secured. The chilling of the air aug- 
mented its density and virtually increased the delivery of the blast 
engines, while the ressure and consequently the work done 
remained the same.” . . . ‘*We venture to think that we have 
shown that no reason whatever can be assigned for the improved 
working of Mr. Gayley’s furnace on the ground that the air was 
dried. On the other hand, things become pretty clear as soon as 
we remember that the density of the air was augmented some 
10 or 12 per cent. by the cooling.” 

January 20th, 1905 c s ‘ 
already advanced as the explanation of the whole gain. It is that 
the weight of the air sent into the particular furnace concerning 
which Mr, Gayley wrote was much increased by reducing its 
temperature.” : ‘ 

June 2nd, 1905: * For ourselves, until something much more 
conclusive has been advanced than anything yet brought forward, 


saving effec 


we shall continue to hold that the major portion of the saving is 


due to an increase in the density of the blast. If this is not trus, 


then we must unlearn what has been taught concerning the cost of 


dissociation, or take it for granted that the presence of small 
volumes of hydrogen in a blast furnace hearth is inimical to 
economy. 

"The views expressed in these quotations are also, to some extent, 
held by Meissner, who brings forward some evidence in their 
favour, but heemphasises the fact that by reducing the air to a low 
temperature by refrigeration there are three advantages, viz., (1) 
Reduced and practically constant moisture. (2) Increased density 
of blast, and hence less power at the blowing engines, (3) Constant 
temperature of the air sucked in by the blowing engines, hence a 
regular supply delivered to the stoves and furnace. He maintains 
that it is the regularity of these conditions which accounts for the 
saving produced by the Gayley process. 

Since the Steinbart process does not deal with the air until after 
it has been compressed, it is obvious it cannot in any way affect 
the density or temperature of the air before it reaches the blowing 
engines, and cannot, therefore, produce ‘‘an increase in the 
density of the blast,” to which, according to your argument, ‘‘ the 
major portion of the saving is due.” Thus the Steinbart cannot 
supersede the Gayley process. 


That the size of the refrigerating plant for desiccating a given 


quantity of air would be considerably reduced by passing the air | 


after compression through a water-cooler, either of the jet or 
surface type, and then over the coils of the machine, was pointed 


out by Messrs. J. and E. Hall, Limited, when Mr. Gayley’s paper | 
was first published, but a little consideration of the subject will | 


show that, although the Steinbart process or Hall's post-compres- 
sion process may offer advantages in so far as they may reduce the 
first cost of refrigerating plant, yet, on account of the fact that 
these processes do not govern the irregularities of the atmosphere, 
it is questionable whether they will effect, and, according to your 
views, will not effect, the economies produced by the Gayley 
process. 

Moreover, this process also offers other objections from the 
blast furnaceman’s point of view. I need only point outone. Mr. 
Gayley says that when the blast is compressed to from 12 lb. to 
13 Ib. the temperature rises about 150 deg. Fah. If by water- 
cooling the temperature is afterwards reduced 150 deg. Fah., which 
must be done if the water-cooling process is to be effectual in 
removing water from the blast, what will be the effect on the 
stoves | F, A WILLcox. 

Sunderland, April 27th. 


COUNTRY ROADS, 


Sir,—In the March 30th issue of your paper I read the follow- 
ing extract from a letter to you by Sir Arthur Heywood :— 
**A few months ago in Derbyshire I drove on a first-class road, 


and eventually came upon the staff at work. The material was | 


stone broken to pass a ring of l}in. at most, with a propor- 
tion considerably finer. All put on at the same time, and 
was being rolled to a beautiful surface, with no further binding or 
chippings whatever. The district was a colliery one, with plenty 
of traffic. The treatment is new tome. It may new to some 
of your readers, and it would be interesting to hear how it com- 
pares in cost and permanence with McAdam’s method.” 

Commenting on the above, permit me to say that your corre- 
spondent there describes the usual custom in the United States. 
The original method of McAdam has been found too costly in the 
tirst construction when compared with permanency. In the United 
States we have an extensive literature on macadam roads, and few 
English or European books are longer studied. Fifteen years ago 
we all consulted foreign books. 

One of the best books in the English language on roads is 
Halbert Powers Gillette’s ‘‘ Economics of Road Construction,” 
which can be purchased of any bookseller for one dollar, It 
represents the extreme American type of construction, giving 
costs, &e, 

We American engineers believe in ‘‘crusher run” stone—as the 
unscreened product is called—but to prevent too large a propor- 
ion of dust we have to specify the sizes, As an example I enclose 
extracts from specifications I have used for fifteen years past with 
excellent results, Ernest McCuttoven, 

Chicago, Ill., April 19th. 


EXTRACT FROM McCuLLovuGn’s STANDARD MACADAM 
SPECIFICATIONS, 

("pon the earth foundation thus prepared shall be spread the 
macadam in three layers, The lower layer when compacted shall 
constitute one-half the thickness of the finished roadway. No 
stone in it shall exceed in any dimension one-half the thickness of 
the said layer. Not to exceed 20 per cent. of the stone shall be 
small enough to go through a fin. mesh and be retained on a jin. 
mesh. The remainder of the stone shall be fairly uniform in vary- 
ing sizes between the extremes permitted. 


After the lower layer is spread with rakes and forks it shall be 


rolled and sprinkled alternately until it ceases to move under the 
roller, fine stone dust or sand, or both stone dust and sand, being 
added from time to time to fill the interstices and assist in holding 
the material firm. 

When rolled until a wagon with 2in. tires, and loaded with not 
less than one ton, can be taken over it without causing the stone 
to be displaced or making an appreciable rut, the spreading of the 
second layer may be csmnanant 

The second layer when compacted shall constitute one-third the 
thickness of the finished roadway. No stone in it shall exceed in 
any dimension one-half the thickness of the said layer, Not to 
exceed 20 fe cent, shall be small enough to pass a }in. mesh and 
be retained on a in. mesh. The remainder of the stone shall be 
fairly uniform in varying sizes between the extremes permitted. 

_ The second layer shall be rolled, sprinkled, spread, and bound 
in the same manner as required for the first layer. 

The third layer shall complete the total thickness of the 
pavement. No piece of stone in it shall exceed in any 
the thickness of the said layer. Not to exceed 
shall be as fine as stone dust, or such as will passa din. 


dimension one-hal 
20 per cent. 


: **The second fact is that which we have 


mesh, The remainder to range uniformly between the extreme 
sizes permitted. 

This third and final layer shall be spread, sprinkled, rolled, and 
bound as specified for the two lower layers. 

The surface of the roadway shall present a uniform and smooth 
appearance, and conform to the lines and levels of the engineer in 
charge. The engineer before accepting the work can cover the 
roadway with water, and the contractor shall pick and refill all 
depressions that contain more than 4in. in depth of water, and if a 
depression containing in the centre fin. of water be less than 4ft. 
across, then such hole must be picked and refilled under the direc- 
tion of the engineer. 

Remarks.—¥For heavy traffic on a business street the thickness 
can be 12in. No particular object is gained in making it more. 
On residence streets with extremely light travel and a good soil, 
6in. is ample, if drainage is taken care of. Streets with medium 
traffic can have 8in, or Yin, macadam. 





CONDENSERS. 


Sir,—In a leading article on ‘‘ Condensers,” in your issue of the 
7th inst., there are one or two points you mention in whic I do 
not think the explanation given is entirely satisfactory... The 
eaag are those relating to the difference in pressure between the 

2k pressure in the cylinders, as given by indicator cards, and 
the pressures into which the cylinders are exhausting. 

You state, first, that it is possible to have a back pressure in the 
cylinder of a non-condensing engine only 1b. per square inch 
higher than the atmospheric pressure, which, of course, is easily 
attainable. In fact, a badly designed valves and passages, or 
very long exhaust pipes, would account for any more. Then you 
state that when the engine is condensirg with only 2b. pressure 
in the condenser it will be good practice to get down to 5 1b. in the 
cylinder. 

You give as a reason for this greater difference, that some sort 
of back pressure is set up in a condenser by the steam striking the 
cooling tubes. 

Now, this does not appear to be right, for if the vacuum gauge 
on the condenser is indicating 20in. vacuum, it is impossible— 
except within very small limits—for a higher pressure to exist 
anywhere in the condenser, and the real difference of pressure 
between non-condensing and condensing engines is due to the 
friction of the steam with the sides of the sages leading from 
the engine to the condenser, and to the ok ie on the steam 
itself. 





Take, for instance, the case of a non-condensing engine where 
the pressure at the end of expansion just before_release_is 25 lb. 
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| per syuare inch absolute, and atmospheric pressure 15 |b. absolute, 


then the increase in volume after release is roughly inversely 
9 
< = 1-66 times 
15 
the piston displacement. In all probability the exhaust pipes and 
passages have been designed for a velocity of 90ft. per second, or, 
say, 5400ft. per minute, so that velocity in a Laer | 
engine would be 149ft. per second, and in a modern high-s 
triple-expansion engine working with an initial pressure of 180 lb. 
per square inch gauge, and mean pressure referred to low-pressure 
cylinder of, say, 40 lb. per square inch, then the pressure-at the 
end of expansion in low-pressure cylinder would be about 12 Ib. 
per square inch absolute ; and if condenser pressure is 21b. per 
square inch absolute, the increase in volume will be roughly 
12 
2 
pipes have been designed for a velocity of 90ft. per second, it is 
very obvious that the real velocity must be nearly 540ft. per second, 
or 32,400ft. per minute. Now, at low velocities of, say, 150ft. per 
second, the friction of gases against the walls is proportional to 
the velocity v!*7, and at velocity of 500ft. per second proportional 
to <1, Therefore, it is quite evident where the increased loss 
comes from, as notonly has extra friction to be overcome, but the 
steam has to acquire a very considerable increase in its kinetic 
cone which can only be obtained at the expense of the heat in 
itself. 

The higher the vacuum the greater does this difference in pres- 
sure between cylinder and condenser become, provided the mean 
pressure of the engine is kept constant ; this isone reason why a 
very high vacuum does not taterially increase the thermal 
efficiency of a steam engine. Below is a-curve showing the back 
pressures in a cylinder for different vacuums in a condenser. 

As the load on the engine is decreased the two lines gradually 
approach one another, till when the engine has about one-fourth 
full load, or say, 121b. per square inch mean pressure referred to 
low-pressure cylinder, there is very little difference between the 
cylinder and condenser pressures, W. M. CALLANDER. 

Bedford, April 19th. 


proportional to the ratio of the absolute pressures, or 


= 6 times the piston displacement. If passages and exhaust 





THE NAVAL ENGINEERING CRISIS. 


Sir,—-To understand the great reversal of engineering policy 
of the Admiralty in 1905 one has only to examine the following 
figures in reference to the skilled working engineers entered into 
the engine-room artificer (E.R.A.) branch :— 

Promotions. to— 


Artificer Chief Artificer 


Year, Entries. Chief E R.A, inginecr. Engineer. 
1908 410 ee ee ee at 
1904 .. 268 120 67 27 
1905 29 86 17 21 


What is needed is for the whole engineering profession to take 
the matter up and discuss it, as was done by the Foremen Engineers 
and Marine Engineers in London, who passed a unanimous resolu- 
tion condemning the Admiralty policy. In a sense, the Osborne 
scheme for the officers is already condemned by all the highest 
authorities of the engineering world, for the committee appointed 
by the Institution of Civil Engineers, and, I think, the whole of 
the 270 witnesses, scouted the notion of commencing engineering 
education as early as thirteen, which is the case at Osborne. In 








the meantime, I commend to your readers the following facts, as 





showing up the system under which the Osborne boys are 
obtained :—Out of 650 boys, only two were the sons of naval engi- 
neer officers. Taking the entries of engineer cadets into Keyham 
since 1896, and examining their parentage, it will be found that, 
on the same scale as Keyham, we ought to have obtained at 
Osborne over eighty sons of naval engineer officers, or a proportion 
of 1 in 8, instead of 1 in 325, The whole policy of the Admiralty 
in reference to the engine-room personne! is open to the gravest 
— and, in view of the exhaustive report of Sir William 

hite’s Committee, if Lord Tweedmouth feels that there is not 
already enough evidence to justify him in interfering, the sooner 
an impartial committee is appointed to inquire into the whole 
question the better it will be for the Navy. The only navy which 
has attempted and continued the experiment of common entry, 
training, and careers beside our own is the American havy. One 
has only to read the alarming report of the Chief of the Engineer- 
ing Department for 1905 to see what the results have been of con- 
tinuing an experiment which the Japanese once tried for four years 
and had the wisdom to drop. 


House of Commons, May 7th. CARLYON BELLAIRS, 





BOILER EXPLOSIONS AND SINKING SHIPS, 


Srr,—In the notices xe the above in several of this morning's 
daily papers it is stated that “her boiler exploded as she 
foundered,” and at least two of the accounts are so circumstantial 
as to say that this added to the terrors of the accident! The truth 
of scientific facts does not rest on the authority of those stating 
them, otherwise [ should not take the trouble to write to you on 
this matter, seeing that the late Sir Frederick Bramwell, F.R.S., 
M. Inst.C.E., wrote to the Times many years ago in an endeavour to 
end the fallacy. It still flourishes, however. Will those respon- 
sible for the statement give a brief explanatlon why the boiler 
should explode on being immersed in water! As a matter of fact, 
the immersion of a boiler in cold water cools the water in it and 
condenses the steam in it, and a vacuum is produced in the boiler. 
which is, consequently, more likely to inplode than explode ! 
This fact is easily verified by experiment. Put a little water in a 
workman’s tin flask, boil the water, remove the flask from the fire, 
and cork it tightly at the same time. Then put it into cold water, 
and the flask will collapse. 

The reason for the fallacy is that when a ship founders the sea- 
water gets into the boiler fires, which are usually numerous and 
fairly large, and in extinguishing them large volumes of steam are 
almost instantly produced, because one volume of water forms 
some 1600 equal volumes of steam at atmospheric pressure. This 
escaping steam is mistaken by the non-technical witness to come 
from the inside of the boilers. Fortunately steam formed as 
explained is not likely to harm anyone unless he be in the stoke- 
hold or near by. 

In conclusion, I believe there is not a single case on record in 
which on recovering a foundered steamer her boilers were found to 
have exploded. 

A. 8. E. ACKERMANN, B.Sc, (Engg.), A.M.I.C.E. 

25 Victoria-street, Westminster, 

London, 8.W., May Ist. 





PIG END BOLTS. 


Sir,—Regarding the question of breakage of connecting-rod 
bolts, I may mention a case which came within my personal 
experience some twenty years ago. 

he Tonbridge Waterworks Company had a horizontal con- 
densing pumping engine with heavy fly-wheel about 12ft. diameter, 
single web crank, double guides with the usual form of cross- 
head, pumps placed behind the cylinders and connected direct to 
the piston-rod which passed through the tail end of the cylinder— 
crank bearings, guides, cylinder, condenser, and pump all being 
on one bed plate—the connecting-rod_ had gib and cotter at the 
gudgeon pin end, and bolted cap bearing to the big end on the 
crank pin. This end gave great trouble through the breakage of 
the bolts, which were replaced several times, and were made from 
faggoted scrap, mild, and high grade steels, but to no purpose ; 
each and all failed very quickly. As a last resource the con- 
necting-rod was cut and a new gib and cotter end shut on, and 
this ran most satisfactorily until the engine was taken out some 
few years ago. . 

I may say that the end was most carefully fitted, and the cap 
was bolted up quite tight and bedded properly on the face of the 
rod, and there was apparently a large margin of strength in the 
size of the bolts, and looked a much stronger job than the gib and 
cotter end, which so satisfactorily replaced it. 

Tonbridge, May 3rd. H. E, HALL, 

EXPERIMENTAL ENGINEERING, 

Str,—As LP pg engineer who has worked on such tests as 
those described in your admirable leader of May 4th on “‘ Experi- 
mental Steam Engineering,” may I offer a few words of advice to 
other young engineers. Asa training in accurate observation, in 
making clear notes and clean notes under dirty and disagreeable 
conditions, the professional test is admirable. The young engineer, 
however, if he is to assist materially in advancing the engineering 
knowledge of his profession, must learn to discriminate between - 
the tests in which great accuracy can be obtained and those in 
which it cannot be obtained. So far as my experience goes it is 
rarely that there is a halfway house in testing. The engineer 
must cither make a rough test on making the observations with all 
possible accuracy, and noting particularly the conditions under 
which the test is made, or else neither money nor time must be 
spared, every instrument calibrated, every tiny factor likely to 
affect the result measured, and test after test made for checking 
purposes. Too often a halfway course is taken, and inaccurate 
figures with the glamour of accuracy upon them are foisted 
upon the student draughtsman, and designer. 

Formby, Lancashire, May 4th. 


Loco, 


THE CONTRAFLO CONDENSER. 


Sir,—In your last issue your correspondent, ‘‘ Superintendent 
Engineer,” asks me the following question: ‘‘ Whether or not the 
Contraflo condenser, with unlimited cooling water, can condense 
15 lb. of steam per hour—delivered to the condenser at a pressure 
of 8 lb. absolute—per -75 square feet of tube surface /” 

This condensation rate corresponds to 20 Ib. per square foot, and 
my answer to the question is that from Table V. of my paper it 
will be seen that the Contraflo condenser condensed close upon 
37 lb. of steam—at 8 lb. absolute pressure— per square foot of tube 
surface, and this when using avery limited quantity of condensing 
water. 

Your correspondent must recognise that unlimited water means 
unlimited power to pump it through the tubes, and in certain 
cireumstances the cost of pumping might exceed the value of the 
vacuum attained. Whether, however, the water be limited or 
unlimited, the results show that where both types are using the 
same quantity of water per pound of steam condensed, the same 
vacuum can be attained by both only when the ordinary condenser 
is provided with 34 times the surface of the Contraflo—i.e., when 
the Contraflo is condensing 34 times more steam per square foot of 
surface than the ordinary condenser. 

If, on the other hand—as I understand your correspondent 
desires—-the Contraflo is condensing only twice th2 amount of the 
ordinary condenser per square foot, it will, uncer these circum- 
stances, either yield a higher vacuum with the same condensing 
water, or will require less condensing water—and so less pumping 
power—for the same vacuum than the ordinary condenser. 

Newcastle-upon-Tyne, R. L. WrieHtoyn, 

May 8th. 
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RAILWAY SERVANTS’ HOURS OF LABOUR. 





DurinG the first portion of the present session of Par- 
liament Mr. Richard Bell, who is the Labour member for 
Derby and the Secretary of the Amalgamated Society of 
Railway Servants, secured a day to discuss a motion as 
to the hours of duty of railway men. This discussion 
did not, however, occur, but on Wednesday next, the 
16th instant, Mr. Alden will introduce a similar resolu- 
tion, and on the following Wednesday, the 23rd, Mr. 
Hamar Greenwood will have yet another opportunity. It 
is to be hoped for employers and employed that a dis- 
cussion on the question will arise, as certainly the com- 
panies have nothing to fear. Their hands are clean. In 
this; as in most-matters of British railway administration, 
where the safety of the travelling public is concerned, all 
the companies have legislated on the subject, and have 
laid down definite and firm instructions as to what 
is to be done to avoid men having to work more than 
twelve hours, or having to resume duty before securing 
at least nine hours’ rest. It is admitted that this 
was not always so. Long hours were frequently 
worked, and especially by train-men, and we regret to 
say that in the Board of Trade reports on accidents 
there were frequent references to cases of excessive over- 
time. This, however, is now a rare event. At a very 
great cost to the companies, the whole of the hours of 
duty of the staff have been overhauled. Train-men have 
turns which generally cover ten hours, and which never 
exceed twelve, and these provide for decent intervals for 
meals and rest. The majority of signalmen, whose duties 
keep them confined to the signal-box, work for eight 
hours, whilst the men at stations are on duty for ten 
hours in a town and twelve in the country, and in each 
case there are opportunities for freedom during the intervals 
between the trains. The hours of labour of the drivers, 
firemen, and‘guards of goods and mineral trains are 
difficult to regulate. They, too, have a rota, but it is 
practically impossible to guarantee that it can be worked 
to, as absolute punctuality of goods and mineral trains is 
difficult to secure. Excess of traffic, more shunting than 
usual, goods late in arrival, &c., cause late starting of 
trains; passenger trains being late, the running of extra 
trains, accidents, and weather cause delays on the 
road ; and, as has been said, absolute punctuality cannot 
be achieved. But whilst the companies cannot obtain 
this for their trains, they see that the men are not kept 
at work. All the companies have issued instructions as 
to what is to be done by. train-men in the event of delay. 
Should a train be detained on its journey from any cause, 
and the driver sée that he and his mate will be unable to 
complete their run under ordinary circumstances within 
a reasonable time, it is his duty to go to the signal-box 
or telegraph office and have a message sent to the nearest 
depot asking for relief. Very severe notice is taken of 
any failure to send for relief. The goods guards do the 
same. Men are always on hand at the depdts to act as 
relief men, and they proceed at once to where the delayed 
train is. They there take charge of the train, and the 
men who are relieved return to their depots as passengers. 
Or, if they are working a “single trip,” 7.e., going from 
A to B on one day, and returning from B to A the next 
day, they continue the journey as passengers. When 
doing this they have no duties placed upon them. They 
ride as, and with, ordinary passengers, and may smoke or 
sleep if they so choose. When train-men arrive at their 
destination on an outward journey, and cannot complete 
the corresponding return journey without having to work 
excessive hours, the men are booked off duty, and are not 
allowed to commence the journey. Under any circum- 
stances, a train-man is not allowed to resume duty with 
an interval of rest of less than nine hours, and goods agents 
and station-masters have instructions that when a man 
arrives whose next turn for duty occurs within such 
period of time that the man cannot get at least nine 
hours’ rest, tren the man must be placed on a train that 
starts later, or the train itself may be kept back. In the | 
case of excursion trains that arrive at their outward 
destination in the morning, and do not leave until the 
evening, the enginemen and guards, if they have to work 
the return journey, are bocked off, and are expected to 
obtain rest during the interval. Dormitories are provided 
by most companies at the depéts for the purpose of 
accommodating men from a distance. Most signalmen 
work eight-hour shifts, but at some of the boxes of lighter 
traffic they work ten hours. Where such boxes are 
open day and night, two men can only, of course, 
work twenty hours between them, and so arrange- 
ments are made whereby the other four hours are 
made up by a man working a split turn, and 
putting in four hours at that box and then going to 
another “ten-hour” box, and putting in four hours there. 
Passenger engine-men and passenger guards have regular 
turns of duty, which vary very little, as the movements 
of passenger trains are more regular, and in their list of 
workings provision is always made for meals and rest, 
and for them to cease duty within the prescribed limits. 
The staff at stations is divided into early and late turns, 
and at those places where the traffic is continuous, and 
there is no interval of trains that can be taken advantage 
of for meal hours, time is given each man for such pur- 
poses. All this has not been achieved except at a great 
cost. It has necessitated a large increase of staff on 
all grades, and the expense of employing relief train- 
men, who are paid for the time they are travelling 
out to the delayed men, who in turn are paid for the 
time they are travelling home. 

It has already been admitted that there were grounds 
for complaint at one time, and these gave rise to the 

Railway Regulation Act of 1893. This provides that a 
complaint may be lodged with the Board of Trade by, or 
on behalf of, railway servants when it is considered that 
their hours of labour are “excessive, or do not provide 
sufficient intervals of uninterrupted rest between periods 
of duty or sufficient relief of Sunday duty.” The Board 

of Trade will then call for a schedule of the time worked 
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by such men, and if the hours of duty appear excessive 
they “shall order the company to submit to them, within 
a period specified by the Board, such a schedule of time 
for the duty of the servant or of any class of the servants 
of the company as will, in the opinion of the Board, bring 
the actual hours of work within reasonable limits, regard 
being had to all the circumstances of the traffic and to 
the nature of the work.” 
the Board of Trade have had complaints respecting 766 
men or sets of men. This is anaverage of 77 per annum. 
During the year ending July, 1905, they had thirty-eight 
complaints affecting forty-seven men or sets of men. In 
twenty-eight of the thirty-eight cases the Board reported 
that some action had been taken whereby the conditions 
would be improved—and in some of these cases the 
action was taken voluntarily. In seven of the complaints 
the Board considered that there was no grounds for 
action on their part, whilst three of the cases are under 
inquiry. 

In the Railway Regulation Act of 1889 the Board of 
Trade were empowered from time to time to get from the 
companies returns as to the hours of duty of their 
servants. 
for (a) the number of servants employed during the 
month in various grades that are named; (b) the number 
of servants who on any one or more occasions were on 
duty more than twelve hours at a time, with the number 
|and details of such instances; and (c) the number of 
| servants who were allowed to resume duty with less than 
nine hours’ rest, and the number and details of such 
cases. The last such return was for the month of 





During the last twelve years | 


This is obtained by selecting a certain month | 


March, 1905—see Blue Book, Cd. 2781—and on examin- 
ing it it must be admitted that there does not seem 
much gruonds for complaint, and such base as there 
is is swept away when the composition of the return is 
considered. The railway companies are justified in 
complaining that the facts there presented do not 
truly represent the case, as the Board of Trade, in 
the memorandum with regard to the method of com- 
piling the return, say (1) the length of period of duty 
for the purposes of the return is to be reckoned as the 
total length of duty from start to finish, no deduc- 
tion being made for any intervals of rest that may occur 
in the course of the period; (2) time occupied by 
men in travelling to and from their work is to be 
included in the length of the period of duty, provided that 
it will be considered and paid for as part of the day’s 
work. It has already been said that when men are 
delayed in a journey and are relieved they return home 
as passengers, and are paid for the time spent in travelling 
just as though they were working. It is no wonder, then, 
that the companies protest, as did Mr. Inglis of the Great 
Western in particular, that when time spent in travelling, 
providing that it be considered and paid for as part of the 
| day’s work, has to be included in this return, such figures 
are “calculated to operate to the prejudice of the com- 
pany by making it appear that overtime is worked upon 
the railway to a far greater extent than is actually the 
fact.” We are quoting from the letter of Mr. Inglis to 
the Board of Trade. In it he gives two sets of figures; 
one in black ink is as actually asked for by the Board of 
Trade, and the other, in red ink, is as they would be were 
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the time spent in travelling after being relieved deducted. | 


These figures are :— 
No. whose hours 
exceed 12 per day 


No, of men on one or more No. of 
employed. occasions, Instances, 
: : a 964 4821 5688 * 
ack ink figures 11, ) Ss ) 
Bia 11,964 3783 2633 | 


ted ink figures 


Equals about one instance during the month for every two 


men employed. 

} Equals about one 
men employed. 
The Board of Trade evidently recognise the justice of 
argument as to the false impression that may be 


instance during the month for every four 


this 


‘ferred from a return prepared as they ask for it, as in | : 1 { 
infers | | cutting, are obtainable with the spirally-cut gears. 


sir Herbert Jekyll’s circular letter to the companies, he 
says that if they desire to submit supplementary in- 
formation the Board will consider whether such informa- 
tion can be included in the return as presented to 
Parliament. Supplementary figures similar to those 
viven above were sent in by most companies, and were 


te) 


duly 
that the cases where men are called on to work more 


than twelve hours are 
instances inquired into, it would, no doubt, be found 
that the excessive hours were unavoidable. In 
previous comments on other subjects wherein the Board 
of Trade come in contact with the railways, we have 


inserted, and if these are studied it will be found | 


| 


end thrust. When these gears are in mesh the plunger J is 
withdrawn from cone H, so that the drive to the spindle is 
through the face-plate gear, the spindle being relieved of 


| direct torsional strain, 


The allocation of the compound gear at the front of the 
headstock instead of the rear is good practice, as it reduces 
the resultant thrust upon the spindle bearing. 
compound gears are placed at the back of the headstock, the 
cap of the spindle front bearing takes a thrust equal to the 


| sum of the forces acting upwards from the face-plate pinion 


and the cutting tool, whereas with this design it has to carry 
only the difference of these forces. All the headstock gears 
are of forged steel, and it is estimated that they can safely 
transmit 40 horse-power. There is no doubt that great 
smoothness of running and high quality of finish, with rapid 


The arrangements for automatic lubrication of the high- 
speed shafts and spindle bearings are well carried out. The 
bed of the lathe is of strong section, the saddle being guided 


along it by.square-edged slideways of great length relatively | 
All the saddle movements, including feed | 


to their width. 


reverse, are conveniently controlled from the apron. Both 


| sliding and surfacing feeds have automatic trip motions, 


. | which work well. 
rare, and, were the various | 


our | 


The loose headstock is also very strong, 
and is fitted with a pawl, engaging in a rack between the 
shears to prevent backward movement during heavy cuts. 
The feeds are gear driven, with quick-change handle. They 
are; yin., ,yin., 4in., and jin. per revolution of spindle. 
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Figs. 3, 6,and 8 see Supplement) show a standard pattern of 


When the | 


| The following table gives the leading particulars as to speeds 
and sizes :— 


llin. 


Height of centres Shin. Sin. 
| Diameter of driving \ oui wt : 
| pulley ET 19}in. lin. i4in 
Revolutions of driv- » - 
lag ns 5 } 500 and 250 500 and 275 300 
Width of belt .. .. 5}in. 4hi 3ji 
| : | jin. 3jin. 
| Spindle revolutions | | 200, 175, 152,131, | 207, 167, 137, | 300, 237, 195, 150, 
| insingle gear.. {| 100, 88, 76, 66 | 112, 92, 75 |120, 94, 77, 60 
| Spindle revolutions|| 60, 52, 46, 39, | 62, 51, 42, | 50 39, $2, 26, 
in double gear.. {| 30, 26, 23, 20 | 34, 28, 93° | 20, 16, 13, 10 
Diameter and width)! .,. “ ad a Hire . 
| of front journal f| 74in- by 10in. 7jin. by 7in. | 4jin. by Sin. 
| Diameter and width ) | Tr a. a oot, " P 
| of back journal f 6}in. by Sin, 6gin. by Gin. | 3hin. by 3fin. | 
Diameter of hole in} - axe , 
| spindle .. .. . 4sin. 5}in. 2,in. 
| Ratio of double gear. .| 34 tol Pr Sees. 6 tol 





| The lathes are characterised throughout by careful design 


and excellent workmanship. 








PROGRESSIVE EXPORTS. 


EnGinrers have once more every reason to be satisfied 
with the progressive condition of the foreign demand for their 

| productions, as indicated by the Board of Trade returns for 
| April and for the first four months of the year. Judging 
| from the somewhat despondent tone adopted by some manu. 
facturers as to an alleged trade reaction, it might have been 





Fig. 4—HEADSTOCK OF 


shown that our opinion is that the Board act without 
fear or favour, and certainly do not hesitate unfavour- 
ably to criticise a company when® occasion arises. If, 
therefore, out of about 600,000 servants on British 
railways, there are only thirty-eight complaints in a year 
as to excessive hours, and in 20 per cent. of the 
cases adjudicated upon the Board of Trade find no 
ground for action, the railway companies need not 
distress themselves over the impending discussions in 
Parliament, as we feel satisfied that on due presentation 
of the true facts no action can possibly be taken. 








HIGH-SPEED LATHES. 


Some special high-speed lathes for heavy bar turning and 
general work at high speeds have recently been designed by 
J. Parkinson and Son, of Shipley. ; ‘ 

That illustrated by Figs. 1,4, and7 (see Supplement) is one of 
llin. centres, supplied to a large electrical power company for 
turning tramway axles from the bar. For this purpose the 
spindle is made hollow, and 
will take in bars up to 4}in. 
diameter. The bed is also 





1N-INCH LATHE 


high-speed" lathe by the same ‘firm.This is of 8gin. centres, 
with all-gear headstock, driven*by belt pulley, 44in. wide, 16in. 
diameter. With the lower of the two countershaft speeds, 
the belt travels at 1150ft. per minute, and, allowing 80 1b. 
per inch of width as a safe effective tension, will transmit 
11 horse-power. A friction clutch is inserted between the 
belt pulley and the first motion spindle of the headstock. 
This clutch is actuated by a‘ conveniently-placed cranked 
handle, half a-turn of which in one direction starts the lathe, 
and in the opposite direction stops the lathe and applies fric- 
tion to the brake drum, which forms part of the hand-wheel 
shown at the extreme left of the figure. If the operating 
handle is released, the lathe spindle may be rotated as desired 
by means of the hand-wheel. This hand-wheel is required in 
an all-gear head, where the cone cannot be got hold of-to turn 
the spindle a portion of a revolution. It is also required for 
changing the speed by sliding the gears in and out of mesh. 


The friction supplied by the brake drum, when the operator | 


holds it in contact by means of the clutch operating lever, 
prevents loss of time in stopping the revolving parts when 
changing speeds. By actual trial the time taken to start and 
stop the lathe six times and to make the five changes of speed 
in this headstock by sliding gears was twenty-four seconds. 





arranged for two gaps, so that 
tramway wheels, whose axles 
require re-turning, will clear 
it. 

The driving headstock is 
very massive. It is of the 
all-gear type, the single-belt 
pulley, 5$in. wide and 193in. 
diameter, being driven from 
a two-speed countershaft. 
This pulley makes either 500 
or 250 revolutions per minute, 
so that at the slower speed 
the belt runs at 1270ft. per 
minute, and may be reckoned 
upon to transmit 20 horse- 
power without undue strain. 
The first motion shaft B, on 
which the pulley is mounted, 
carries a sliding cone of four 
gears A, which is keyéd to 
it. This cone is moved along 
the shaft by means of yoke C, 
quadrant D, shaft E, and lever 
F, so as to bring any desired gear in mesh with the corre- 
sponding gear on cone H, which runs free upon the spindle. 
At the left-hand end of cone H is a plate I keyed to the 
spindle, and this may be connected by means of the plunger 
or cone-lock J with cone H, a number of holes being drilled 
in the latter for the entry of the plunger. 

In this way four single-gear drives are obtained, and only 
those wheels which are actually doing work are in contact. 
This makes for increased durability, and promotes silent 
running. At the right-hand end of cone H there is a spiral 
gear of thirty-nine teeth meshing with one of the same 
diameter O upon a shaft mounted in an excentric bush, 
which can be rotated by worm M and hand-wheel N. The 
right-hand end of this shaft has the spiral face-plate pinion P 
formed solid upon it, this pinion driving the face-plate gear R. 
Gears P and R are also formed with spiral teeth, having the 
reverse inclination to that of K and O, so as to neutralise 





| in the headstock obtained by sliding gears. 


| 








‘ 





Fig. 6B—-HEADSTOCK OF 8}-INCH LATHE 


The sliding and surfacing motions are driven froma shaft 
at the back of the lathe, but all the saddle movements, 
including the reverse, are conveniently and quickly operated. 
This arrangement gives more room in the apron for gears of 
adequate strength. The lathe may be fitted with power feed 


to loose headstock for boring, and a drill guide carried from | 


the saddle. : 
Figs. 2, 5, and 9 (Supplement) show an 8in. lathe of similar 
type but forgeneral purposes. Therearesixteen changes of speed 
The large lever A 

at the front has four positions, each of which gives one speed. 
These are doubled by the insertion of the back gear shown at 
B in Fig. 5, and these eight are again doubled by the 
sliding gears shown at -C. The connection between belt 
pulley friction clutch and gears C is clearly shown in Fig. 


|9. The spindle is hollow and may be used for bar work up 


to 24in, diameter. 


Fig. 5-HEADSTOCK 


OF 8-INCH LATHE 


| thought that the new returns would have shown a tendency 
in the wrong direction, and one might have been pardoned 

for anticipating their appearance with something like a 

feeling of apprehension. Ifsuch fears have been entertained, 

however, they are destined to be satisfactorily dispelled by 

the figures now before us, since—whatever may be the case 
with the home trade—it is evident that, at present at any 
| rate, there is, so far as regards the oversea trade, no ground 
for pessimism. 

So long as our vast export business keeps progressing, the 
general trade situation need scarcely cawse uneasiness, 
whatever fluctuations may from time to time be experienced 
in the home demand. That the country as had a very 
good spring trade is shown by the fact that the total value of 
the exports of engines and machinery for the first four 
months of the present year has reached £8,346,398, which is 
better than a year ago by £1,404,290, and better than two 
years ago by £1,826,526. That a business should have been 
| done already, thus early in the year, reaching over eight 
| millions sterling shows that an excellent start has been 
| made, and if the same pace is kept up throughout 1906 it 
| should prove a record year. 

General machinery has gone heavily to Europe, India, and 
Australia during the four months, a trade well in sight of 
| three millions sterling having been done in that branch. 
Textile machinery accounts for over two millions, India, 
Japan, Germany, and the United States being conspicuous 
in the réle of advancing markets. .Mining machinery is 
below last year, although the South African inquiry is 
recovering, its four months’ money value of £91,964 being 
£9111 better than a year ago. Sewing machinery is below 
last year, but agricultural is well above, thanks to Europe, 
South America, South Africa, India, and Australia, all of 
which markets have been buying more largely this spring 
| than last. Considerable and increasing orders have been 
| received for miscellaneous engines from Southern Europe, 
| South America, India, and Australia, all of which markets 
| have purchased more freely than a year ago ; the business in 
agricultural engines has largely grown with Europe, South 

America, and Australia; and a good increase has taken 

place also in the locomotive engine total—from £751,099 to 

£863,903—a marked quietude in most of the markets having 
| been more than counterbalanced by a remarkable increase in 
the demand from South America, from £73,859 to £357,480. 
| Railway extension and construction is evidently proceeding 
| apace there. The figures for the single month of April 
are also very satisfactory under most of the usual heads. 








| THE INSTITUTE OF MARINE ENGINEERS.—The seventeenth annual 
| meeting of the Institute of Marine Engineers was held last Friday 
| evening at the Institute, 58, Romford-road, Stratford, E. Mr. 
| W. C. Roberts occupied the chair, and there was a good attend- 
ance. The honorary secretary read the annual report for the year 
1905-06. There had been an addition to the roll during the year 
of sixty-two, and the increased interest which had been manifested 
| by many members during the session would, it was hoped, extend 
| in many directions where there was ample scope for enthusiasm 
| in seconding the efforts of the office-bearers and Council. The roll 
| on January 31st of this year showed a total membership of 949. 
| The scrutineers announced that the result of the balloting for 
| office-bearers during the coming year was as follows :—President, 
| Right Hon. W. J. Pirrie ; hon. treasurer, Mr. A. H. Mather ; hon. 
| secretary, Mr. James Adamson; hon. finance secretary, Mr. 
| E. W. Ross; hon. minute secretary, Mr. H. Bertram ; members 
| of Council: Mr. W. C. Roberts, Mr. J. McLaren, Mr. J. Haw- 
| thorne, Mr. J. Blelloch, Mr. J. E. Elmslie, Mr. J. R. Ruthven, Mr. 
' J, Clark, Mr. J. Lang, and Mr, G, Adams, 
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RAILWAY MATTERS. 


Amonest the railway accidents in the United States in 
March are ineluded 28 collisions, 20 derailments, and two other 
accidents. Out of 54 persons who lost their lives, 3] were killed in 
two accidents. 


Tue Great Western Railway Company is experiment- 
ing with an electrically-driven wagon of two tons capacity. It is 
driven by two enclosed electro-motors, actuated by a current of 
about 80 volts. 


An electric railway is now being constructed from 
Los Angeles to Hueneme, a distance of 60 miles. This line is to 
be extended to San Francisco in competition with the Southern 
Pacific Company. 

Tuer Isle of Wight Central Railway Company’s rail- 
motor car provides accommodation for fifty or more passengers. 
When the service comes into operation, early morning communica- 
tion will be opened up with Cowes and Freshwater, and other 
places. 

Since the completion of the Hama railway branch 
Beirut has taken the lead in exports from the Syrian coast. This 
railway has, in fact, diverted a large part of Tripoli’s exports to 
Beirut, and next year Alexandretta will share the same fate when 
the railway extension to Aleppo is finished. 


Tue Canadian Northern Railway Company has applied 
to Parliament for permission to build a line from its Toronto- 
Sudbury line to connect with the National Transcontinental. 
Surveys being made for this company for its proposed line to 
Hudson's Bay have reached a point near the watershed of the 
Churchill River. 


THE proposed purchase of the Southern Railway of 
Italy has been violently attacked in Parliament as likely to involve 
an initial annual loss to the Government of 13 millions of lire— 
£520,000—rising to 22 millions. The terms offered to the company 
are said to represent an annuity of 8 per cent. for sixty years to 
the shareholders. 


On the Canadian Pacific Railway there are 186 loco- 
motives built or in course of construction, with superheaters. 
Several of the superheaters are of the Schmidt type, but the 
majority are of the Schenectady and C.P.R. types. The chief 
points of difference are in the arrangement of the headers and the 
connection of them to the superheater pipes. 


In reply to a question respecting the Bombay-Sindh 
Railway asked in the House of Commons last week, the Secretary 
of State for India stated that the construction of a railway on the 
broad gauge to connect Bombay with Sindh has been sanctioned, but 
there is still some uncertainty as to the route which will be 
followed. The Railway Board have sanctioned a reconnaissance 
of alternative routes to the north and south of the Runn of Cutch. 
Supposing the southern route to be adopted, the length would be 
about 295 miles, and the cost has been roughly estimated at 
£1,406,667, or £4768 per mile. 


A company has been fermed in Paris for the construc- 
tion of railways in Portugal. It has a capital of 4,000,000f. The 
management is said to be composed of many of the best known 
men in the industrial world, besides a number of Portuguese, 
including Comte Sacao Vieira, formerly Minister of Public Works, 
and now a director of the Royal Portuguese Railway. Of the 
8000 shares, 2000 are allocated to the Portuguese group for the 
coneessions they hold. The lines to be constructed are those of 
the Val de Vouga, 170 kiloms., to connect with the Porto-Lisbon 
line. The cost is estimated at 20,000,000f. 


Tue Maidens and Dunure Light Railway, which has 
been constructed by the Glasgow and South-Western Railway, will 
be opened for tratficon May 16th. The line extends from near 
the town of Ayr to Girvan, and is 194 miles in length. The new 
railway is a single track throughout, except at the passing places, 
and the junctions at either end, while the important overbridges 
and covered ways are constructed for two lines. Land has also 
been taken with the view of doubling at some future time. The 
steepest gradient is 1 in 66, and the sharpest curve 15 chains. 
There are sixty-five bridges and two viaducts, having spans of 
100ft. and 118ft. 


M. A. Rey, director of the Salonica and Constantinople 
Junction Railway, has issued the statistics of the working of the 
Ottoman railways in 1904. In that year two new lines were 
opened, the Hamidje-Hedjaz Railway —458 kiloms.—and the 
Konia-Eregli— 200 kiloms. — section of the Bagdad line. The 
receipts were 49,175,000f. for the year. The Oriental Railway 
Company, having exceeded the rate of receipts of 10,333-33f. per 
kilom., has, besides the minimum of 1500f., paid to the State an 
additional acknowledgment since its liability rose from 1,896,000F. 
to 2,722,048-61f. ‘I'he Smyrna-Cassaba and Extension have 
realised receipts exceeding the guarantee, and have had to pay a 
sum of 45,0008. i 


Tue Puan to Guatrache extension—-59 miles—of the 
Buenos Ayres Great Southern Railway was recently opened for 
public tratfic. Other extensions in progress are :—Tres Arrovos to 
Loberia extension—162 miles—which includes an extension from 
Zabala to Gardey, and the extension from General Guido to 
Juancho—56 miles. Of the other important works, the high-level 
access to Plaza Constitucion Station is making good progress, 
and the Government having approved the plans for the ) ered 
rolling lift bridge over the Riachuelo, the contract for this has 
been recently placed. The principal work, however, which has 
been occupying: the attention of the management during the past 
half-year is the extension of port facilities at Bahia Blanca. 


Tue Highways Committee of the London County 
Council report that the traffic receipts on the Council’s tramways 
for the three weeks ended April 21st amounted to £83,410, against 
£75,875 in the corresponding period of the previous year. For the 
first time the lines of the North Metropolitan Company, which were 
transferred to the Council at the end of March last, are brought 
into the account, and on these the receipts for the three weeks 
amounted to £35,008, against £36,000. The new electric line from 
the Strand to Islington earned £1361 in the same period. On the 
southern section the receipts were £47,041, against £39,875 in the 
same period of last year. The number of passengers carried on all 
the lines in the three weeks was 18,581,608, an increase of nearly 
1,000,000 over the previous year. The Council now operates 99 
street miles of lines, out of which about 30 miles have been recon- 
structed for electric traction. 


A REPORT has been made by Lieut.-Colonel Yorke, 
R.E., to the Board of Trade, on the accident which occurred on 
January 2nd to a passenger train, between Strathaven and 
Stonehouse, on the Caledonian Railway. The 6.50 p.m. passenger 
train from Strathaven was derailed at a spot 14 miles from that 
place, the engine and one coach being overturned. The driver 
was bruised, the fireman had his right arm torn off, and seven of 
the passengers received slight injuries, The accident, the report 
says, would seem to have been due to the condition of the 


permanent way, which, in turn, was caused by the speed at which | 


trains have been allowed to run down the incline. In order to 
guard against a recurrence of the derailment at this place, or other 
similar places, it would be advisable for the company to settle, on 
the advice of the engineer, what the speed of trains should be, and 


reporting any breach of the instructions. Recommendations are 
made for strengthening the line at curves of the description of 
that at which the accident occurred, 





; very successful, 
to impress on all the servants the necessity for immediately | 


NOTES AND MEMORANDA. 


THERE are over 7000 parts in the chassis of a well- 
known 24 horse-power motor car. 


Wiruiy the brief period of three weeks nearly thirty 
tons of gold specie have been transferred in Cunard steamers from 
England to America. 


THE production of acetylene gas without water is now 
said to be possible, calcium carbide shaken with dry soda crystals 
being found to generate gas freely. 


Trin has been known from remote antiquity, and as 
early as the eighteenth dynasty in Egypt bronzes containing 10 per 
cent. of tin were used for tools and other purposes, 


A coop cement for switchboard repairs, where iron has 
to be fastened to marble, is said to consist of 30 parts plaster Paris, 
10 parts iron filings, and. half part of sal-ammoniac ; it is mixed 
with vinegar to a fluid paste for use and made freshly, for it 
solidifies if allowed to stand. 


A vuNIQvUE sightseeing passenger elevator has been 
erected to the summit of the Burgenstock in Switzerland, The 
car is entered at the base of the cliff, and rises 143ft. through a 
shaft of solid rock, which continues as a square steel structure to 
an additional height of 352ft. 


Mi1D steel containing only 0°05 per cent. carbon has 
been made experimentally from magnetic sands of the St. 
Lawrence River. The Hagineering and Mining Journal says it is 
proposed to recover these sands by dredging, and concentrate the 
magnetite by drying and picking out the mineral magnetically. 

Tue first turbine steamship built in the United States 
was launched at the Roach Shipyard at Chester, Pa., on April 21st. 
The vessel is the Governor Cobb, and is intended for the Boston- 
New Brunswick trade of the Eastern Steamship Company of 
Boston. Its length is 290ft., and the beam 5lft. The turbines 
are of the Parsons type. 


Durine the last twenty-five years England has receded 
from a position of great pre-eminence to the lowest place among 
the three great steel- ucing countries, England, Germany, and 
the United States. On the other hand, between 1900 and 1905, the 
importation of iron and steel into England increased very largely, 
the importation in 1905 being 1,435,000 tons, as against 741,402 
tons in 1900. 


In a paper read before the [nstitution of Mining and 
Metallurgy, Mr. H. F. Marriott concludes that the mean 
temperature of the earth in the deeper levels of the Witwatersrand 
increases 1 deg. Fah., for each 208ft. increase in depth, or 
0-48 deg. Fah. per 100ft. of depth. Thus starting from the mean 
temperature of 68-75 deg. Fah. at 1000ft. depth, the temperature 
at 2000ft. would be 73-55; at 3000ft., 78-35; at 4000ft., 83-15; 
and at 5000ft., 87-95. 


Tue ash of the Vesuvius eruption contained, according 
to Professor Zinno’s analysis, various quantities of silica, alumina, 
lime, magnesia, iron, and manganese ; traces of ammonium chloride 
were frequently found, but these may possibly have been formed 
after the ash had fallen. No indications of either free sulphur or 
of free acid were detectable. The deposit of the ash is held to 
have been beneficial to vegetation rather than the reverse, says 
Nature, especially in the growth of vines, grass, and vegetables, a 
fact that has been observed on other occasions. 


OF no little significance to the aluminium industry in 
the United States was the expiration on April 2nd, 1906, of the 
patent of Charles M. Hall, granted on — 2nd, 1889, under 
which it has been possible for the Pittsburg uction Company to 
maintain almost a monopoly of production in the United States. 
Recently the demand ea been so heavy, says the Scientisic 
American, that this company has not been able to keep up with it 
and domestic consumers have turned to Europe, but even at the 
high prices paid abroad it has not been possible to obtain any 
considerable quantities. 


It is impressive to know that the gyratory motion 
imparted to a rifle bullet by the twist in the barrel may give it a 
peripheral velocity sufficient to test its cohesive strength. Accord- 
ing to the Jrox Age, with the United States 0-30 calibre rifle the 
rifling gives one revolution of the bullet about its axis in 10in. 
At the service muzzle velocity of the bullet, 2300ft. per second, 
this means 2760 turns per second, assuming that the bullet does 
not strip in the rifling. The circumference of the bullet is 
0-942in., which gives a peripheral velocity of 2600in. per second, 
or 13,000ft. per minute. 


Tue motor car industry in the United States is one of 
increasing importance. In 1901, 26 motor cars were imported, 
valued at £8625; in 1904, 423 were imported, at a value of 
£289,260. Of these, 368 came from France, 22 from Germany, 
15 from the United Kingdom, and 13 from Italy. The value of 
motor cars exported from the United States in 1902 was £189,705 ; 
in 1903, £241,213; in 1904, £379,101; and in 1905 it rose to 
£539,131. - Fifty per cent. of the motor cars exported from the 
United States went to British territories. It is estimated that 
there are seventy establishments in the United States making and 
dealing in automobiles. The capital exceeds £4,000,000, and the 
output is placed at about £9,000,000. 


Tue report of the Canadian section of the International 
WaterwaysCommission claims that tothe 415,000 horse-power to be 
developed by the works of the three companies now in progress on 
the Canadian side, from 200,000 to 400,000 additional horse-power 
can be utilised without in any way impairing the scenic beauty of 
the Falls of Niagara. It is recommended that until the con- 
sequences of the works actually under construction are known no 
arrangement whatever be e with the United States Govern- 
ment. It is contended that if the Falls are impaired in beauty 
to-day the mischief is done on the American side, as the power 
companies on the New York side have their intakes above the 
rapids at which the Falls commence, 


A NEw product of the Niagara Electro-Chemical Com- 
pany, Niagara Falls, N.Y., is Oxone, which is a specially prepared 
fused form of sodium peroxide that has the peculiar property of 
emitting free oxygen wlien it comes in contact with carbon dioxide 
charged with moisture. This fused sodium peroxide is bluish-grey 
in colour, and is cast in small blocks that can be placed in air-tight 
cans, and in this form easily transported. Its weight is about 24 
times heavier than water. The importance of the discovery is 
best understood, says the Jron Age, when it is known that it is 
believed that by the use.of Oxone the air in submarine boats may 
be kept fresh and constant in supply of free oxygen, so that the 
boats can keep running or out of sight under water many hours at 
a time. 


Tue Russian Minister of Trade and Commerce purposes, 
shortly, to calla special council to consider the following ques- 
tions:—(1) The prohibition of exports of raw platinum; (2) the 
imposition of an export tax on platinum ; (3) the building of a 
Treasury factory for refining platinum. The average annual produc- 
tion of platinum in Russia is ods, and the best measure of the 
increasing demand for the suitel i the rise from 8000 roubles to 
17,000 roubles per pood in the last six or seven years, whilst the 
various efforts that have been made to replace it have not. been 
On the other hand, Schuvaloff crude platinum 
contains about 84 per cent. of pure platinum, and the remaining 
16 per cent. contains a conglomerate of rare and precious metals, 
_ as _— palladium, osmium, &c., for which there is no less 
a demand, 





MISCELLANEA. 
Tue total amount of British capital invested in 
industry at Baku is said to be about £6,000,000. 


THe Bombay Government have decided to 
arrangements for experiments in rubber cultivation. 


Asout one-fifth of India’s total raw jute ex 
valued at about two million sterling, 
year. 


THE mean duration of transit of vessels through the 
Suez Canal is about 18 hours for all vessels ; but the general 
effective rate for mail steamers is 15 hours. ‘ 


A LEATHER pneumatic motor car tire has been invente| 
in America, and its manufacturers claim that it is water, sand, and 
puncture proof, Nothing is apparently claimed for its resilience. 


Tue purchase of the Gardner-Serpollet business by 
the firm of A. Darracq and Co, hus been practically completed 
The system is to be applied to heavy wa ong such as omnibuses 
and lorries. 


WE are informed that irrigation plants from 7 to 2) 
brake horse-power are being largely inquired after in South, 
Africa. For lifts of from 45ft. to 160ft. a cheap pump is also sjic 
to be required of the turbine or rotary class, 


Tue Holborn Borough Council are agitated concernin« 
the damage inflicted on asphalt pavements owing to the dropping 
of grease by motor omnibuses. It appears that oil applied to the 
surface of asphalt causes this material to disintegrate. 


A Brit has been introduced by Sir J. Dickson Poynder 
in the House of Commons for the establishment of a London 
Traffic Board, as recommended by the late Royal Commission, but 
there is no probability this session that effect will be given to this 
proposal, 

Notices have been issued by the Battersea Borough 
Council of the following reductions in charges for electricity : 
Lighting, 34d. per unit ; outside lighting, 24d.; heating and cook 
ing, 1d.; power, ld. The Council point out that the rate of 1d, 
per unit makes electricity the cheapest and most efficient enery, 
for any kind of power purposes. 7 


THe new yard for building iron ships and the new 
floating dock at Frederikshaven, on the northern part of the east 
coast of Jutland, will be ready to commence work in the course of 
the present summer. The floating dock will be capable of 
receiving ships up to 3000 tons, and the shipyard will be able tu 
build vessels and lighters of 1000 tons, 


A scHEME for opening the district of Rome to agricul. 
turists is assuming tangible form, says the British Consul, and 
firms in the United Kingdom dealing in agricultural machinery 
such as steam ploughs, reapers, threshers, and similar implements 
—ought to take advantage of the present favourable moment in 
order to place their goods conspicuously before the Italian public. 


Tue Yarrow 60ft. motor torpedo boat described in our 
issue of January 26th last was sent over to Calais to accompany 
the King on his return journey on Monday last. We are informed 
that the little boat made a good run back across the Channel and 
beat the turbine steamer Invicta, on board of which the King was, 
by some six minutes, actually completing the crossing of 21} 
nautical miles in 52 minutes, or at a speed of, say, 24-8 knots. — 


A case of considerable importance to all users of 
motor cars propelled by petrol motors came before the Tower 
Bridge Police-court recently, When the London County Council 
prosecuted the London Motor Omnibus Company in respect of the 
emission of smoke from seven motor omnibuses, e defendants 
were fined 40s, and 23s, costs on the first summons and 40s, and 
2s. costs on each of the others. The istrate consented to state 
a case, pending which the penalties would not be enforced, 
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A REMARKABLE feature in the Icelandic fishing industry 
of the last two years is the introduction of motor boats for the 
coasting fisheries. During last year their number has greatly 
increased, some of them being built in Iceland itself, besides a 
good many bought from Denmark. These boats are mostly used 
at Seydisfjord, Isafjord and Oefjord, the majority for fishery 

urposes, while some are used for the transport of goods, as is, for 
instance, the case at Reykjavik, where they are, as yet, exclusively 
used for that purpose. 


A Drvistonat Court consisting of the Lord Chief Justice 
and Justices Ridley and Darling gave its decision on Monday in 
the case of the Brighton motor car track. The Brighton Corpora- 
tion sanctioned the expenditure of money for the purpose of 
preparing the Madeira-road, so that it should he suitable for carry- 
ing out the motor speed trials. A ratepayer obtained a rulecalling 
upon the corporation to show cause why a certiorari should not 
issne to bring up the resolution sanctioning the expenditure in 
order that it might be quashed, Their Lordships held that the 
expenditure was illegal, and made the rule absolute with costs, but 
granted a stay of execution for a fortnight in view of an appeal. 


At the last meeting of the Advisory Committee of the 
Engineering and ee to held at ge sa in 
the autumn, Mr. Edgar Worthington was unanimously elected 

rmanent chairman of the Advisory Committee, and Mr. J. H. R. 

hinfield—Messrs. Armstrong, hitworth and Co.—deputy 
chairman. It was also arranged that, with a view to encouraging 
students to attend the Exhibition, tickets at reduced rates would 
be issued through the instructors of technical institutes. It was 
also considered desirable to arrange for a series of lectures to be 
given during the period of the Exhibition on various branches 
connected with the engineering industry, and the organising 
managers were requested to open up negotiations to that end. 


Tue electrification of the London County Council's 
lines from Shoreditch to Stamford-hill and from Bloomsbury to 
Poplar—22 miles of single track—will be finished before the end of 
the year, when all the lines at present authorised will also be com- 

leted. These comprise the following sections :—Westminster to 
andsworth, 11 miles single track; Wandsworth to Tooting, 
Garrett-lane, six miles single track ; Lewisham to Catford-road, 
three miles single track ; Greenwich to Blackwall, two miles single 
track ; Camberwell to Lordship-lane, four and a-half miles single 
track ; and the short section from Vauxhall to Victoria, which will 
rovide all the lines from the South with a terminus at the end of 
Jictoria-street, Westminster. All these lines will be supplied with 
power from the Greenwich Central Station. 


An interesting addition has been made to the techno- 
logical department of the Kelvingrove Museum, Glasgow, through 
Hadfield’s Steel Foundry Company, Sheffield. This comprises 
examples of the most modern projectiles used in naval warfare. 
Among others is a specimen of the 12in. Heclon copper armour 

iercing shell, which when loaded weighs 850 lb., and is the 
Covet projectile in use in our Navy. is shell is fired from a 
68-ton gun, and is effective at a range of over four miles. There 
are also examples of the 9-2in. and 6in. armour piercing shells ; 
two common cast iron shells of 6in. and 3in. respectively, and two 
armour piercing shells of 6in. and 43in, showing the effects on the 
shells after having perforated hard faced plates of thickness equal 
to the diameter of the shells. There is also a longitudinal section 
of the shrapnel shell fired from the new 18-pounder field gun, the 
weapon with which the field artillery are now being armed. This 
last is, by special permission of the War-office, for the first time 
publicly exhibited, 
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fORBIGN AGENTS FOR SALE OF THE ENGINEER. 


ysTRIA. _¥, A, Brocknavs, 7, Kumpfgasse, Vienna. 
NA. —KRLLY anp Watsn, Liuitep, Shanghai and Hong Kong. 
¢ NCE.—BoyvEAU AND CuHEVILLET, Rue de la Banque, Paris. 
GERM. ANY.—ASHER AND Co., 18, Unter den Linden, Berlin. 
F. A. BrockHaus, Leipzic ; A. TwertmEyER, Leipsic. 
jNDIA.—A. J. COMBRIDGE AND Co, Railway Bookstalls, Bombay. 
TALY.—LORSCHER AND Co., 807, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KeLiy anp Wausu, Limirep, Yokohama, 
z. P. MaRvyA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
pussia.—C- Ricker, 14, Nevsky Prospect, St. Petersburg. 
4 AFRICA.—W. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 
Gorpon AND Goren, Long-street, Capetown. 
R. A. THOMPSON AND Co., 88, Loop-street, Capetown, 
J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown Stellenbosch. 
Hanpkw Hous, Liurrep, Kimberley. 
ADAMS AND Co., Durban and Maritzburg. 
AUSTRALIA.—GorDon AND Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; Melbourne 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anp Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MontTREAL News Co., 886 and 888, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
[NITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 
85, Duane-street, New York ; Susscriprion News Co., Chicago. 
gTRAITS SETTLEMENTS.—Kexy anp Watsu, Lrurrgp, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo, 









TO CORRESPONDENTS. 


£&f In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
— can be taken of communications which do not comply with these 
instructions. 


4 All letters intended for insertion in Taz EnGineEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


427 ~=We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


R. B. L.—The reference appears to be to the Castner-Kellner Alkali Com- 
pany, Limited, which has offices at 43, Castle-street, Liverpool, and 
works at Runcorn. 

TuRbInE.—(1) We kuow of no book which gives exactly what you want. 
The conditions are so varying that each case has to be dealt with on its 
own merits. Some of the makers issue pamphlets giving general 
advice, and we would suggest that you should apply to them. (2) A 
test pressure of 1001b. per square inch would be sufficient. 

N. L.—Several firms take apprentices now-a-days without fees and make 
special arrangements for evening education, and so on. We should 
advise you to write to the Scotia Engine Works of Richardson, West- 
garth and Co,, Sunderland, and to Yarrow and Co., Poplar, for par- 
ticulars, If you will refer to page 44 of our issue of July 10th, 1903, 
you will see an account of the Scotia arrangements. 
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an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accom: by 
a Post-office Order in payment. Alternate advertisements will be 


inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All sw "weekly an bene are taken 
subject to this condition. 
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PUBLISHER'S NOTICES. 
With this week’s number is issued, as a Supplement, a Two-page 
Drawing of High-speed Lathe Headstocks, Every copy as issued 
by the Publisher includes a copy of this Supplement, and sub- 
scribers are requested to notify the fact should they not receive it, 
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*," If any subscriber abroad should receive THE ENGINEER in an 

imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 


this office. 
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The Labour Agitation on the Continent. 


Purina the past quarter of a century the struggle 
between capital and labour on the Continent has 
been steadily gaining in intensity, and each conflict 
has proved more serious than its predecessor, until 
it really seems as if the two were now fighting out 
the final issue. The continental syndicates are of 
more recent creation than the British trades unions, 
which may be regarded as the forerunners of all 
organisations of asimilar kind. The results obtained 
in England by the organisation of labour have 
encouraged the working classes on the Continent to 
strive for the same end. The means employed, 
however, for obtaining this end are entirely different. 
From the first the movement was given a distinctly 
socialist character, that brought in its train all sorts 
of disturbing elements, which sought to make 
political capital out of the labour agitation. For 
the time being the movement was confined to 
France, the working classes in Germany having 
then too much respect for authority to break ont in 
open revolt. This was observed in 1889, when 
Europe first attempted to celebrate May Ist as 
“Labour day.” In France alone was there any 
serious conflict, not between capital and labour, but 
between the socialists and the State. The character 
of the labour agitation then became manifest, The 
working classes made the mistake of playing into 
the hands of a political party, with the result that 
the labour question became a socialist question, 
and the movement was therefore regarded as dis- 
tinctly hostile to the existing state of things. It 
was no longer a question of simply improving the 
position of the working classes by employing every 
means of conciliation, but of acquiring control 
over the State, and using this power with a view 
to imposing terms upon capital. This consumma- 
tion the French socialists believe they have now 
reached. All the different working associations 
formed themselves into powerful corporations, and 
were backed up by the predominating socialist voice 
in the Chamber of Deputies. The general election, 
when the Government would have to act discreetly 
if it were to secure the popular vote, was on the eve 
of taking place. The situation, therefore, appeared 
to be particularly favourable for the oft threatened 








“ general strike,’ when it was precipitated by the 
events following upon the catastrophe in the 
Couriéres colliery. The revelations which were made 
concerning the huge profits distributed among the 
shareholders in the Couriéres Colliery Company 
certainly prejudiced the public in favour of the 
colliers’ efforts to secure an eight hours’ day with 
an advance in wages. The strike in the Nord 
therefore appeared to come at an opportune 
moment to ensure the success of the miners’ claims. 
Unfortunately for them the colliers allowed them- 
selves to be mixed up with a revolutionary element, 
which, it is to be feared, has had the effect of leavening 
the whole mass, and thus a purely economical 
movement developed into a revolutionary conflict, 
and compelled the Government to intervene with 
armed forces, which placed Lens, the centre of the 
conflict, in a state of siege. These events were 
watched with considerable interest, for upon the 
success, or otherwise, of this struggle depended the 
spreading of the revolution to all parts of the 
country. Every attempt was made to stamp out 
the agitation by May Ist, so as to convince the 
syndicates that their attempt to fight for an eight 
hours’ day and an advance in wages would prove 
abortive. To a certain extent the Government 
succeeded, but it did not prevent troubles from 
breaking out all over the country on “Labour 
day.” 

The engineering trades have been involved in this 
conflict to as great an extent as anyother branch 
of industry. Here, as elsewhere, the men have to 
obey the orders of the “Confederation du Travail.” 
Nevertheless, the engineering trades have not the 
same hope of a split arising from a division of 
authority as is the case in the colliery industry and 
the arsenals, where the men who object to the 
tyranny of their respective syndicates, and are 
ready to work under fair conditions, have formed 
themselves into what is called the “yellow syndi- 
cate’ in opposition to the “red” or revolutionary 
syndicate. The proportion of men who object to 
being made the tools of political agitators is quite 
as large, if not larger, in the mechanical branches 
than in the other departments of trade. Unfortu- 
nately they are entirely without organisation, with 
the result that the majority who refuse to acknow- 
ledge the authority of the syndicate are terrorised 
by the gangs of strikers and others who invade 
works and compel the men to lay down their tools. 
On May Ist the syndicates presented to all the 
engineering concerns an ultimatum in favour of an 
eight hours’ day, but finding that they were going 
too far, they reduced their pretensions to a demand 
for a fifty-four hour week instead of the sixty 
hours, without a reduction in the amount of wages 
paid. In the case of the smaller firms these terms 
were usually accepted, but all the big firms held 
out, the employers giving the men the option of 
working under the existing conditions or of being 
“locked out.” The number of men who consented 
to work under the old conditions was very large, in 
some cases amounting to nearly 80 per cent. It is 
true that in some of the works the men threw 
down their tools at the bidding of the syndicate. 
This body then proceeded to take forcible measures 
to compel the men to leave wherever the employers 
refused to accord the fifty-four hours a week with 
an advance in wages per hour. The Government 
has been supplying troops for the protection of 
works where needed, but this has not prevented the 
strikers from invading factories, damaging the 
machinery, and terrorising the men, who had to 
leave to save themselves from a savage attack. 
It is in the motor car industry that the effects of 
the strike are most seriously felt. Coming at a 
moment when all motor car manufacturers have 
considerable contracts in hand for the delivery of 
cars, the strike will entail an enormous loss to the 
industry, even if it be not crippled for a long time 
to come. It is evident that the almost total cessa- 
tion of trade in the motor car industry at this 
time of the year will result in the diversion of a 
large amount of business to other countries. 

The engineering firms claim that during the 
past fifteen years they have been making so many 
concessions that they have in many cases no other 
alternative but to close down their works. The 
French hands are better paid than those in any 
other country in Europe. The hours of labour on 
the Continent are practically the same, that is to 
say, from 10 to 11 hours per day. In Italy and 
Switzerland the rate of pay for fitters and others is 
3°50f. per day; in Belgium it is 3-25f., and in Ger- 
many 5:50f., whereas in France the men are 
receiving from 1-10f. per hour, and in small work- 
shops they are even receiving as much as 1-30. 
per hour, so that the minimum they have been 
receiving has been 11f. per day. In reply to the 
claim for shorter hours and higher wages, some of 
the firms have offered to distributute a percentage 
of the profits, which, however, the men have re- 
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fused, and in all cases have declined to accept any 
compromise. 

How the strike will end it is impossible to fore- 
see. Much depends upon the resources the syndi- 
cates have at their disposal; but it is believed that 
they are nearly destitute of funds, and employers are 
of the opinion that the strike will collapse in a very 
short time. Unfortunately, matters have reached 
such a crisis, that if reduced to the verge of starva- 
tion, the more turbulent classes of men are just as 
likely to resort to violence under the influence of re- 
volutionary leaders as they are to work. The move- 
ment finds its strength in the fact that it is almost 
universal. In nearly all European countries 
the nine hours’ day, with an increase in wages, is 
heing agitated, and in Germany the outlook is re- 
garded as so serious that the employers have formed 
themselves into syndicates with a view to fighting 
the strikers, for which purpose considerable funds 
are held in reserve to aid or indemnify employers 
who sustain loss in shutting down their works. It 
is felt that the only way of successfully combating 
the agitation in France is to adopt similar tactics, 
but, unfortunately, combination is not a strong 
feature among French employers, who fear that 
the present struggle may very likely be brought to 
an end by some of the weaker firms. If the nine 
hours day becomes general on the Continent, it will 
certainly mean a diminished production, at all 
events so far as France is concerned, where the 
experiment carried out in the arsenals and shipyards 
has shown that the men will not work better for 
having shorter hours. It is purely a question of 
temperament. The French workman will not be 
hurried, and if the hours of labour are levelled 
down all round the production and the working cost 
will suffer in comparison with the countries where 
men can do more york ina given time. Thus the 
present movement is by no means unlikely to 
modify the conditions of foreign competition. 


Boiler Fittings and Explosions. 


THE annual report on the working of the Boiler 
Explosions Acts of 1882 and 1890, during the year 
ending June 30th, 1905, has just been issued. The 
most noteworthy feature about it is the decline in 
the number of fatal accidents. During the twelve 
months 14 persons were killed and 40 injured by 
boiler explosions. In this respect, the results, 
when compared with those for previous years, are 
satisfactory, the average number of persons killed 
annually during the past 22 years being 28, and of 
those injured 60. In fact, the number killed, and 
the total of killed and injured, are both smaller than 
for any year since the Act of 1882 came into 
operation. The assistant secretary to the Marine 
Department of the Board of Trade, who signs the 
report, is not quite certain as to the cause of the 
improvement. He appears to think that it is due 
tog decrease in the use of steam as a motive 
power. We very much doubt that any such 
decrease is in progress. It is true that the gas 
engine plays a most important part in the supply 
of power; but it must not be forgotten that 
if it did not, much more steam would be 
used, because of the growth and development 
of manufacturing operations, which have gone 
on in spite of some fluctuations for several 
years. There is, however, a distinct diminution in 
the number of small boilers which have contributed 
to the list of failures. A few years ago such boilers 
could be found, dotted about the yards in most 
works, and in out-of-the-way sheds; supplying steam 
for detached engines; working shears, or cranes, or 
hammers, or small separate tool shops. Very 
largely these have been replaced by electric motors. 
There were in all 57 so-called “explosions ” during 
the year, of which 22 were due to corrosion, 10 
to defective design or over-pressure, 11 to defective 
workmanship, material, or construction, 11 to 
neglect, and three classed as miscellaneous. Many 
of these so-called explosions were of the most 
trifling character, such as the blowing out of a rivet. 
Whatever is the reason, it is, at all events, satis- 
factory to note how infrequent big bad explosions 
have become. 

The report applies,;as we have said, only to the 
twelve months ending with June, 1905. But on the 
4th of October in the same year occurred an 
explosion which is in various ways notable, no 
fewer than four persons being killed and much 
damage done, and this although the boiler did not 
leave its seat. The circumstances are peculiarly 
instructive, because they show that no matter what 
precautions are taken to secure safety, unless these 
are complete they cannot be efficient—that is to 
say, neglect in one thing may neutralise all the 
advantages derived from a dozen other precautions. 
The boiler in question was of the Cornish type, 
with a few cross tubes in the flue. It was 16ft. 
long and 5ft. in diameter, worked at 60lb. It was 
made by Hawkesley, Wild and Co., in 1877, and 





was therefore about twenty-nine years old But it 
was still in good condition, and the Commissioners 
carrying out the official inquiry had no fault to find 
with it. 
1905, when the policy lapsed and was not re- 
newed; but nothing whatever turned on this. 
The explosion was brought about, we are told, by 
shortness of water, owing to which the top of the 
third ring of the furnace tube collapsed, and a 
portion of the plate, about 2ft. by 3ft., was broken 
in and almost detached from the rest of the tube. 
It is right to say here, first, that the fusible plug 
was not melted; and, secondly, that unless the 
plate had been brittle when in place, it would not 
have failed precisely as it did. The destructive 
nature of the explosion was due to the size of the 
opening made, the contents of the boiler being sent 
as though propelled from a gun across the yard. 
Messrs. Batley and Parrett, the owners of the 
works, assisted by a labourer, were in the 
yard repairing a dynamo, in a right line 
with the boiler front. They, the labourer, 
and the fireman who was in the stokehole lost their 
lives. The Commission hold that the water gauge 
was so defective that it was the principal cause of 
the catastrophe ; and yet it does not appear that 
anyone was responsible in particular. The glass 
tube was cracked longitudinally, and the whole 
gauge was reported to the unfortunate owners as 
being in bad condition. They at once ordered a 
new gauge, and by the irony of fate it arrived at 
the works the day after the explosion. It appears 
that the old gauge was so dirty that it was next to 
impossible to tell where the water stood in it. The 
top cock was clear; the bottom cock was choked 
with deposit, but it is not definitely stated that it 
was absolutely stopped, and we find some difficulty 
in believing that it was. For unless some means 
existed of ascertaining where the water stood in the 
boiler, it could not have been worked for a week 
as it was after the new gauge had been ordered. 


We have here, then, a boiler against the condition 
of which the Commissioners have nothing to say. 
They, on the contrary, rather go out of their way 
to exonerate all concerned. Every precaution had 
been taken to secure safety except one. If the 
water level could have been read there would have 
been no explosion. It is true the feed was pumped 
in by a donkey by no means in good order; and 
that the feed pipe was choked with deposit until 
the bore did not exceed half an inch in diameter. 
If, however, the fireman had been able to see that 
the water was sinking in the boiler, in spite of all 
the donkey could do, he would have understood 
that something was wrong and drawn the fire. If, 
then, the Commissioners are right, and the boiler 
exploded because the water level fell, then it is 
clear that the four deaths were primarily due to 
the fact that the water gauge was dirty. Neglect 
in one small detail thus neutralised all the precau- 
tions which the unfortunate owners had taken to 
secure safety. We venture to think that the publi- 
cation of the facts ought to be followed by a careful 
examination of water gauges all over the country 
by competent men. In America the try-cock is far 
more widely used than in this country, many loco- 
motives on even well-known lines being without 
gauge glasses. There is something to be said for 
the practice. If, at any rate one try-cock were 
always fitted a short distance below the normal 
water level and a point made of opening it periodi- 
cally, a safe check on the action of the gauge glass 
would be secured. There are still a few places 
where in a general way things are left too much to 
chance. Before now the very existence of a small 
boiler in a large works has been forgotten by those 
in authority until its explosion has freshened their 
memories. 

Additional interest is imparted to this report by 
the circumstance that the Commissioners admit 
that there is something to be said against their 
explanation of what occurred. They do not say that 
they found discoloration as a sign of the overheat- 
ing of the collapsed flue, but only that the portion 
driven down was free from scale. This, however, 
proves nothing, because the bending of the plate 
would easily have cracked off the coat of scale, which 
did not exceed an eighth of an inch in thickness. 
The position of the fracture was as nearly as pos- 
sible in the mid length of the flue, and some dis- 
tance from the fire. The fusible plug was not 
melted. The flue was made on a plan patented, 
we believe, years ago by Messrs. Hawkesley, Wild 
and Co., with alternate rings, small and large, the 
small rings being flanged out at the ends to fit 
inside the large rings, a very stiff flue being the 
result. The failure occurred in a large ring, and 
that ring showed but little sign of crippling of the 
kind usually manifested when a collapse takes 
place. In fact, we have not.to do with a collapsed 
flue in the ordinary sense of the term at all. A 
large portion of the plate was broken away quite 


It had been insured up to the end of June, | 
/ever, no bending is said to have taken place, and 





sharply from the rest of the flue and driven down 
wards. When a flue plate is made red hot, it a : 
rule bends and buckles, and at last it may he Pai 
tured, though usually it is not. In this case, hoy. 


none is shown in the lithographs which accompany 
the report. Furthermore, the failure took place 


precisely under the stop valve on the dome, and it 


may be worth while to say that atleast one dis. 
astrous explosion is on record, in which a plate just 
opposite to a stop valve, which was closed suddenly 
was blown out of the end of a marine boiler into 
the engine room with terrible results. We do not 
attach any importance, however, to what is ap. 
parently a curious coincidence and nothing more, 

The moral of the whole story is sufficiently con. 
vineing. It is that it is not only advisable and 
prudent, but absolutely essential to the securing of 
safety, that all boiler fittings of every kind should 
be constantly examined by a competent man, who 
should have power to order repairs without having 
to wait for authority from some one over him. In 
a large proportion of the boiler failures and explo. 
sions which occur in the present day, it will be 
found that neglect of details has brought about 
disaster. It should be obvious that to spend time 
and money in carrying out “thorough examina. 
tions” is fatuous if a little while afterwards a 
glass gauge is suffered to become useless, or 
blow-off cock so leaky that a boiler half empties 
itself during the night and explodes in the morning. 
No amount of consideration for great things in 
boiler management can compensate for neglect of 
small things. Good and efficient fittings are as 
necessary as uncorroded plates and ungrooyed 
seams. 


Export Bounties on German Steel. 


THE fact that the private bounties granted on 
the exports of manufactured steel from Germany 
have now been reduced to a very low level isa 
matter of considerable interest to producers of 
steel in Great Britain, inasmuch as the monetary 
payments made in this way have hitherto facilitated 
the competition of their Teutonic rivals in different 
parts of the world. The bounties, which have 
been in operation for a considerable time, were 
originally granted for the purpose of promoting the 
export trade in manufactures both by the con- 
stituents of the Steel Syndicate itself and by the 
mere finishing mills which are dependent upon the 
latter combination for their supplies of billets, 
blooms, and other semi-finished steel required for 
working up into manufactures. It is probable that 
the bounties were also intended to silence 
the grievances of the finishing mills, which 
formed the subject from time to time of representa- 
tions addressed to the Government, in regard to 
the sale to other countries of semi-finished steel at 
prices of about twenty shillings per ton less than 
those charged to inland consumers. Although 
the financial assistance rendered in this manner 
was and is still welcomed by the finishing mills, it 
merely served to counteract the effects of the lower 
prices at which the raw material was dumped down 
in Great Britain, Belgium, and France; but it did 
not stop the complaints of preferential treatment 
being accorded to rolling mills outside of Germany. 
In fact, the grumbling only began to subside 
with the general improvement in international 
steel markets which commenced about the middle 
of 1905, and with the consequent advance 
in the prices of semi-finished material and manu- 
factures for the export market. It will naturally 
be understood that higher export prices, while 
being of benefit to the steel producers in 
general, were of special advantage to the mere 
finishing mills from the point of view of manu- 
factures, particularly as the mills continued to 
enjoy the same amount in regard to bounties 
without being compelled to pay higher prices for 
their raw materials. 

The position of affairs in regard to the bounties 
given to exporters of manufactures down to the end 
of June of last year, was set forth in this journal on 
July 21st, 1905. A reference to our issue of that 
date will showthat the Westphalian Coal Syndicate 
had agreed to allow a bounty for the second 
quarter of that year at the rate of 1s. 6d. per ton of 
coal or coke used in the production of export manu- 
factures, the Dusseldorf and Siegerland Pig Tron 
Syndicates the sum of 4s. 10d. per ton of pig iron 
similarly used, and the Dusseldorf Steel Syndicate the 
rate of 15s. per ton on semi-finished steel, and 20s. 
per ton on shapes, the amount allowed on steel, 
including that granted ‘both on fuel and pig iron. 
These bounties were arranged by the establishment 
of a clearing-house at Dortmund, but, except 1n 
special cases, they were only granted to mills which 
were syndicated, or otherwise combined for the 
export trade. We also stated in our issue of July 
21st, 1905, that if the inland market prices could 
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be syndicated, the mere rolling mills would be| council of the union from circulating notices of its | without interest. A German mining engineer has 


and perhaps nothing would be heard of 
in regard to syndicates. By syndication 
was naturally implied the control of prices; that is 
to say, higher prices, because the sole object of 
combination is to improve quotations by the regula- 
tion of production. This prediction has been 
fulfilled in regard to the increased inland prices for 
actures, without the mere rolling mills being 
required to pay higher rates for their normal quan- 
tities of raw materials. Not only so, but the export 
prices of the same classes of raw materials were 
sradually advanced until they reached the same 
level as those charged to inland consumers. The 
‘mmediate result is to be found in the fact that all 
complaints have ceased for a period of about nine 
months, having regard to the rising tide of pros- 
perity which prevails in the iron and steel industry. 
Even reductions in the amounts of the bounties on 
exports have not hitherto affected the feeling of 
satisfaction manifested as a consequence of the 
upward movement in recent months. 

A rude awakening has, however, now been 
suddenly sprung upon the purely manufactured 
steel trade of Germany, owing to the enormous 
industrial expansion which has been, and is still, 
taking place in that country. It has already been 
stated that, having regard to the era of prosperity, 
the diminution of the bounties has not disturbed the 
satisfaction of exporters, but the drastic action now 
taken by the syndicates will detrimentally affect 
the interests both of the rolling mills and of the 
few constituents of the steel syndicates which do 
not produce either coal or coke or pig iron. In the 
first place, the present period of prosperity has 
induced the Westphalian Coal Syndicate entirely to 
discontinue its bounty of 1s. 6d. per ton; secondly, 
the Dusseldorf Pig Iron Syndicate, whose bounty 
has gradually dropped to 2s. 6d. per ton, has also 
declined to make any further payments of the kind 
after the end of the present quarter; and, 
in the third place, the Steel Syndicate, al- 
though having reduced its rate recently from 
10s. to 5s. per ton, which is to be main- 
tained in the third quarter of the year, has 
resolved to advance the inland prices of semi- 
finished steel and shapes by 5s. per ton as from to- 
day for the last three months of the year. It will 
thus be see that at the beginning of July the 
syndicated exporters of manufactured steel will 
cease to enjoy bounties on fuel and pig iron, while 
the fourth quarter will commence with a small 
bounty on steel only, which will be nullified by the 
higher price of an equivalent amount. This 
practically means the entire abolition of export 
bounties for a time, but as we endeavoured to show 
on July 21st, 1905, the bounty question is not the 
determining factor in the activity of German 
competition in Great Britain and other countries. 
The abolition of bounties, which will prejudicially 
affect the mere rolling mills, simply means 
a transfer of the latter’s business to the large com- 
bined coal, iron, and steel works. It does not 
imply any diminution in the severity of competition 
which British firms will experience in the future ; 
but as soon as an unfavourable reaction sets in we 
may expect a re-introduction of the system of 
bounties and an accentuation in rivalry when the 
German inland market once again begins to decline. 
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An American “Taff Vale” Case. 


_ Waite the Legislature of this country is discuss- 
ing a measure which is to free the hands of trade 
unions, the Courts of one at least of the States of the 
Union of America are enforcing a doctrine very simi- 
lar to that laid down in the Taff Vale case. It 
appears that Messrs. Purvis and Co., who own a 
planing mill and lumber yard at Butler, Pennsyl- 
vania, refused to “unionise” their shops. The local 
branch of the United Brotherhood of Carpenters 
and Joiners of America, with a view to bringing 
pressure to bear, placed the firm on the “ unfair” 
list. Thereupon the “ Brotherhood ” put a boycott 
on the firm and its products. It caused members 
of the union to reject material coming from the 
lumber yard, as a result of which work was stopped 
on certain buildings owing to lack of material. 
These things were done after agents of the union 
had told members of the firm that if they did not 
agree to operate a union shop the only alternative 
was to give up business, as the union intended to 
inflict injury upon them if they persisted in their 
determination to run an open shop. The owners 
of the mill brought an action against the union, 
and they not only obtained damages to the 
extent of 1770 dols., but an injunction to restrain 
the union from: persevering in its illegal courses. 
This injunction, as printed in the columns of The 
Iron Age, is nothing if not thorough. Ht was 
directed against. the union for ordering its members 
to take steps inflicting injury on the business of. an 
employer. In particular, after restraining the 





boycott, it prohibited the union from enforcing the 
following rule :—‘ No member shall be allowed to 
work any material coming from any non-union mill, 
and shall comply with this rule when the local 
unions are so informed and instructed by the 
council of the union.” The union, apparently, 
contended that it sought only to persuade and not 
to coerce ; but the judges of the Supreme Court of 
Pennsylvania said :—‘“ Their means of persuasion 
are the destruction of the property of those whom 
they would persuade. Coercion may be accom- 
plished without threats or violence, and the attempt 
so to accomplish it was made in this case. Mem- 
bers of the union were coerced by the compelling 
power of the union to quit work on pain of trial, 
fine or expulsion, with its attendant annoyance and 
possible ostracism in case of their refusal. The 
principle on which the cases, English and American, 
proceed, is that every man has the right to employ 
his talents, industry, and capital as he pleases, free 
from the dictation of others, and if two or more 
persons combine to coerce his choice in this behalf 
it is a criminal conspiracy.” The last paragraph 
of this judgment states what is still at the moment 
of writing the principle on which the English 
Courts proceed; what will the American judges 
say when our Legislature, by its Trades Disputes 
Bill, has declared that principle to be unsound ? 
The sanction by which a union enforces its rules 
is, and must ever be, coercion in some form or 
other. So far as we can see at present, nearly 
everything that was declared illegal in this strike in 
Pennsylvania will be lawful in this country if 
the Trades Dispute Bill is passed. It is true that 
violence, and destruction of property, are to remain 
illegal ; but the funds of the union cannot be drawn 
upon to pay damages. We commend to the atten- 
tion of those who are in favour of the suggested 
changes 1n our own law this case in Pennsylvania. 





Locomotives and Smoke. 

Wat may be regarded as a victory for railway 
companies upon the much-canvassed question of 
smoke nuisance was won in the Divisional Court on 
May 4th. In effect, the judges were invited to 
declare that, with a view to getting rid of the smoke 





nuisance, the companies must use Welsh coal; | 
actually it has been decided that they are under no | 
obligation to do anything of the kind. The facts | 
may be very tersely stated. The Great Eastern 
Railway Company was prosecuted for allowing one 
of its engines to emit smoke to such an extent as 
to be a nuisance. The magistrate found the 
following facts: —(a) That the engine was properly 
constructed, and constructed on the principle of 
consuming, as far as practicable, the smoke of the 
coal generally used in the district, namely, good | 
hard Derbyshire and Yorkshire coal. (6) That there | 
had been no default on the part of the company’s | 
servants in stoking or managing the engine. (c) | 


That the smoke emitted was of a darker colour, and | . 


was slightly more in quantity that if Welsh coal 
had been used. He accordingly dismissed the | 
summons. The County Council appealed to the | 
Divisional Court. It was argued that the words | 
“‘as far as practicable '’—which occur in Section 19 
of the Regulation of Railways Act—imply “ as far 
as possible with reference to the respondents carry- | 
ing out of their statutory undertakings, and | 
the possibility of getting smokeless coal.” Here | 
there was no finding that it was impossible to get 
Welsh coal ; in fact, it was used by the company 
on some of its lines. The fact that it was expensive 
to cure did not justify a nuisance. The Divisional 
Court refused to interfere. The Lord Chief Justice 
observed that the magistrate had found asa fact 
that the company was under no obligation to buy 
the most expensive coal. ‘I think,”’ he said, “ that 
it would be to put a wrong construction on the 
sections to hold that the company was in default 
within the meaning of these provisions.” This 
decision appears to us to accord with good sense. 
When deciding what is practicable, one must have 
regard to the statutory obligations as well as to the 
private advantage of railway companies. Increase | 
the coal bill, and you necessarily increase the cost | 
of working. It is hoped that the effect of this case | 
may be to check unnecessary and vexatious 
prosecution of railway companies. A locomotive | 
in a goods yard emits a few puffs of black smoke | 
and is immediately pounced upon ; in the meantime | 
kitchen chimneys, one great cause of the London | 
smoke nuisance, are vomiting forth destruction | 
from fires which are burning dirty coal to sing | 
extent without let or hindrance. 





The Courieres Mine Explosion. 
So little technical information has been published 


concerning this catastrophe, that a discussion which | 
recently took place at the French Academy is not | 





| imports are there received from Europe. 


attributed the explosions—for several occurred—to 
coal dust. In favour of this view it may be stated 
that the workings were not fiery, and there is some 
reason to believe that dust explosions are more 
likely than gas explosions to set fire to a mine. 
The dust explosion is more prolonged, ard slower 
than the detonations of a mixture of ai aad gas. 
The German authority attributed the event to neglect 
in watering the galleries. M. Berthelot is reported 
to have maintained what is to us a new theory, 
namely, that watering was inadmissible, because 
it caused ankylostomiasis, or “ miners’ anemia.” 
This is, however, an entirely erroneous defini- 
tion of a disease which is really due to the 
presence in the large intestines of a vermicular 
parasite. It has been demonstrated in this country 
that the disease is due to the neglect of sanitary 
arrangements in the mines, and of cleanliness on 
the part of the workers. Opinions differ as to the 
part played by gas and by dust. It seems to be 
certain, however, that the mine was not watered. 
It is most essential that the facts should be ascer- 
tained, and M. Berthelot’s theory proved or dis- 
proved. We cannot, however, imagine that any 
valid excuse can be urged for leaving a dusty mine 
unwatered. It is pleasant to add that a very 
eminent mining engineer, M. Delafond, is carrying 
out a thorough inquiry into all the circumstances. 








LITERATURE. 


Cements, Limes, and Plasters. Epwin C. Ecxke.. 
York: John Wiley and Sons. 1905. 

It is a sign of the times that a monumental work on 
the subject of cements should have been produced in the 
United States, which only a few years ago was in great 
degree dependent on Europe for such materials. Mr. 
Eckel quite understands the value and importance of the 
advances which have been made in American practice, 
and naturally gives them much prominence. It is not 
altogether surprising that he is rather less at home with 
European methods, and perhaps, in some cases, shows 
less direct knowledge; but it may properly be said that 
any deficiency in this respect is obviously due to the 
locus, and not to that contemptible prepossession called 
the patriotic bias. 

The scheme of the book is wide and sound. It includes 
a proper description, consideration, and discussion of the 





New 


| three materials mentioned in its title, although, oddly 
| enough, in the text the order of the materials is reversed. 


The statistical side of the subject is fully treated, and 
dull reading is often good reference. The author has 
grasped the fact that the manufacture of cement is a 


| chemical industry, ‘and, evidently possessing a good 


chemical knowledge, constantly refers to those chemical 
data on a comprehension of which successful manufacture 
depends. Here and there may be flaws, but they are 
not the errors of ignorance. 

Perhaps the best way of giving a notion of the scope of 
the book is to go through it, commenting on those 
passages which the reviewer, reading it with what 
sympathetic knowledge is his, marked as interesting or 
debateable. In a work of this sort a general appreciation 
is easy, but from the very varied nature of the contents 
4 must be an opinion without illustration. Probably, 
when the illustrations are furnished the reader can form 
his own opinion ; if he is not confident and competent, he 
is invited to fall back on ours. 

Plaster of Paris and such cements as Keene’s, are 
dealt with first in a manner unusually full and good. 
The old oven process employed in Europe is rightly con- 
demned as obsolete, the American kettle process as 
obsolescent, and the rotatory process is correctly pre- 
ferred. The rotatory process is not used only in the United 
States ; Germany has adopted it. We should be glad to 
learn that it is employed in this country, as its advan- 
tages are manifest. “Cement plasters” are made in the 
United States consisting either of plaster of Paris to which 
a “retarder” has been added, or of the product made by 
calcining an impure gypsum. These products appear to be 
essentially American. Any sort of colloidal matter, such 
as glue, seems fit to act as a retarder, and correlatively 
crystalline substances, such as common salt, will 
accelerate the setting. Calcium sulphate cements of 
various classes are discussed; the flooring plaster, or 
Estrichgips, much used in Germany; Keene’s cemert 
and its congeners, in addition to ordinary plaster of Paris, 
are dealt with. As to Estrichgips, a dissertation. of 
Van't Hoff is quoted, which is a model of what a scientific 
paper should not be, and to compensate for this nothing 
is given capable of explaining in any convincing manner 
what are the causes of the Sifferent rates of setting of 
calcium sulphate completely dehydrated, and what in- 
fluences the small—almost negligible—quantities of 
adventitious substances used to regulate the setting time 
can exert on the hydration of CaSO,. Keene’s cement— 
using that term for calcium sulphate almost chemically 
pure, completely dehydrated, and burnt at a particular 
temperature—is a very Cinderella among cements. 

Passing to the section on lime, one naturally turns up 
the index for “ chalk,” and finds that word absent. This 
is less surprising than one would think, for true chalk is 
rare, or perhaps non-existent in America, and considerable 
But as the 
chalk industry is. very large, and because chalk is an 


| excellent source of lime, it might reasonably be asked of 


the author to forget his insularity for a season. How- 
ever, the absence of precise information about chalk is 
counterbalanced bya paragraph on oyster shells, which at 
Baltimore are used as-a-source of lime, a fact which 
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speaks eloquently of the canning industry. 


against 784 B.T.U. for calcium carbonate. 


as 


recent inquiry. 
is treated in much detail. 


experiment. 


it is with a good deal of pleasure that the reviewer 
welcomes the author's fixed endeavour to slay that 
Begotten by 
convention from ignorance, it has been an incubus to the 
He has tried continually to explain that 
the ratio of the percentages of acid to basic oxides means 
nothing, and that before discussion is possible, per- 
centages must be translated into chemical equivalents. 
The author is altogether on the side of the angels in this 


monster called the “hydraulic index.” 


cement expert. 


particular. 


The section on natural cements is especially good, as 
might be predicted from the place of origin. America is 
the home of excellent natural cements, some approaching 
Their almost universal rich- 
ness in magnesia is interesting, because even now, when 
many investigations have been made on the action of 
magnesia in hydraulic cements, its function remains 
The necessary plant for preparing natural 
cement is described and figured freely ; the same ample 
of manufacture obtains 
throughout the book. As comic relief to the serious 


Portland cement in quality. 


obscure. 


reference to actual modes 
subject of cement, the following passage from page 292 
may be quoted :—* That three brands of natural cements 
are now regularly advertised and sold as Portland 
cements; that they have been tested for use in both 
State and Federal public works, including canals, locks, 
dams, and breakwaters; and that neither State nor army 
engineers seem to have even suspected that they are not 
Portland cements.” Perhaps the case, quaint as it is, 
might be paralleled by more oriental experience. 

These soufflées being passed, the author settles down 
to the more solid part of the feast. He discourses on 
Portland cement, and mentions that “it is not now, and 
hever has been, manufactured at Portland, Me., Portland, 
Ore., or Portland, England.” After discussing the ques- 
tion whether cement made from natural rock without 
grinding and mixing can be regarded as true Portland 
cement, the author propounds the following definition, to 
be inserted as a preliminary requirement in cement 
sp2cifi:ations :—* By the term Portland cement as used 
in these specifications is to be understood the product 
obtained by finely pulverising clinker produced by burn- 
ing to semi-fusion an intimate artificial mixture of finely- 
ground calea-eous and argillaceous materials, this mixture 
consisting approximately of three parts of lime carbonate 
—or an equivalent amount of lime oxide—to one part of 
silica, alumina, and iron oxide. The ratio of lime—CaO — 
in the finished cement to the silica, alumina, and iron 
oxide together shall not be less than 1°6 to 1, or more 
than 2°3 to 1.” Now, as far as this concerns the exclu- 
sion of natural imperfect mixtures, this definition is clear 
and satisfactory. In its mode of statement of the ratio 
of acid to basic oxides it is less commendable. First, as 
a matter of form, it may be noted that the “three parts” 
and “one part” mentioned should be stated to be by 
weight; of course, everyone knows that the parts are by 
weight, but the word should be inserted for all that. 
Much more important is the author’s statement of the 
ratio of lime to silica, alumina, and iron oxide as 1°6 to 1 
and 2°3 to 1, which can only mean a ratio of parts by 
weight. In adopting this obsolete and inaccurate method 
he abandons his own scientific position as an upholder of 
the only proper mode of stating the ratio—that is, in 
chemical equivalents. 

After these preliminaries the book deals systematically 
with the raw materials of Portland cement—limestone, 
cement rock, marls, blast furnaee slag, clays, shales and 
slates; the descriptions, statistics and analyses are 
uniformly good and full, speaking abundantly for the 
diligence and knowledge of the author. As an obiter 
dictum it may be said that American nomenclature 
appears to differ in some respects from our own. The 
term “ chalk’ seems to be extended to mean the softer 
limestones, and “ marl” as used in the American cement 
industry is also taken to mean limestone, though its 
English significance is recognised. The use of these raw 
materials in preparing a mixture suitable for cement is 
treated with ability. Here and there little expressions 
show that the author’s knowledge is not that of the 
scribes. “Up to the limit of safety every increase in the 
percentage of lime in the mixture will cause, other things 
being equal, an increase in the strength of the cement. 
This fact is taken advantage of, particularly when a new 
brand is being placed on the market. The usual method 
at such a time is to carry the lime very high, burn very 
hard, and pulverise very fine. This makes a costly 
but high-testing cement. As soon as the brand has 
become well established, the lime content can be 
dropped to reasonable working limits.” The rest of 
the author’s remarks on the composition of the raw 
mixture and the clinker are similarly shrewd and 
sound, and his insight is equally apparent when he 
comes to the consideration of the various recognised 
modes of preparing the mixture for the kiln. The use of 
slag mixed with limestone to make a true Portland 


As an 
illustration of the author's diligence may be recorded the 
fact that he has discovered the heat of formation of 
magnesium carbonate, which is recorded as 381 ae 
The 
figure is not to be found in the usual text-bvooks of a few 
years’ standing, and its registration here inferse some 
The monetary side of the lime industry 
This is in no way an excep- 
tional case, as similar facts are recorded concerning the 
other materials of which the book treats. It is interesting 
to learn that in the States lime ready slaked is prepared, 
much as hydraulic lime, ready slaked, is made in France. 
Both proceedings are sound, and should be extended. 
Quite in contrast with his usual sagacity, the author's 
views on sand-lime bricks may be cited. He offers no 
explanation of the fact that lime and sand will cement 
together when exposed to heat and pressure, and appears 
to be unaware that under these conditions the lime will 
act chemically upon the sand just as caustic soda will 
act upon flint. This is not a matter of opinion but of 


part of the book is interesting and comprehensive, 
may be of great service to anyone who is making an 
investigation of the subject. 


book the reader feels he has reason to ex 
writer. 


obsolete. 
author shows animation and is lavish of his knowledge. 


discussion of the lining of the kiln. 


years ago. A great deal of excellent exposition is given 
to the important question of heat utilisation and dis- 


betrays his knowledge of chemistry. He understands 
that for the combination of the acid and basic oxides 
composing cement, time and temperature are correlated. 


form of objection to the diligence of the writer, who puts 
down all data given on reasonable authority, and does not 
discriminate between those which he must accept from 


it, erroneous. Objection to sulphur in coal, instanced on 
page 512, seems to be ill-founded. It is well known that 
practically all the products of the combustion of the fuel 
in a rotatory kiln go up the flue, and if this be accepted it 
is not easy to understand why a moderate amount of 
sulphur should be debarred; if the sulphur is caught and 
remains with the clinker, an advantage is gained, as, 
indeed, is recognised by the author, who on page 534 
debates at length the necessity of adding sulphates to 
rotating clinker. There seems to be nothing collected by 
the author or extant elsewhere which sufficiently explains 
the retarding influence of gypsum and the fairly rapid 
falling off of its effect; it is a matter which demands 
close investigation. 

Quite comparable with the earlier part of the book is 
Chapter XXXVII., which contains a mass of figures 
relating to cost of production; the money side of the 
industry is kept steadily and rightly in view. Passing 
easily from these sordid considerations, the author dis- 
cusses the constitution of Portland cement, and states 
fairly and clearly the current views, which are pleasingly 
conflicting. Those who haye themselves worked in this 
field know well enough that conflict will not cease until 
there is better knowledge. Analytical prescriptions are 
less satisfactory; stress is laid on the suggested method 
of the New York Section of the Society of Chemical 
Industry, which is fairly generally discredited. A 
good crop of specifications follows, including the British 
Standard Specification—not accurately reproduced, as it 
happens. The general sense to be gathered by reading 
these specifications is that at the present good sound 
cement should be procurable, if any of the more recent 
be adopted and fairly used. 
thorough, laborious procedure of Mr. Eckel (whom we 


cited. Itis Part VII., and contains Chapters LI.—LV., 
dealing- with puzzuolanic materials, which are often 
improperly neglected in dissertations on cement. Once 
more we must give praise to excellent work. Omissions 


written and full of valuable facts. 
If, as a poor hack, the reviewer sometimes has a hard 
task with books which contain nothing but elaborate 


with enjoyment of solid work, set out carefully, and in- 
formed with knowledge gained by practice. 
question cheerfully leaves decision as to the category in 
this case to the discriminating reader. 


Our Waterways. A History of Inland Navigation Considered 
as a Branch of Water Conservancy. By Urquuart A. 
Fores and W. R. Asurorp. London: J. Murray. 1906. 
Pp. 350. 8vo. 


to further the consideration of the scientific treat- 
ment of the water system of this country by supplying 
the general reader with the information required for 
enabling him to form an opinion with respect to it. 
After a description of the water system of the Unite 
Kingdom, and of the conditions under which the develop- 
ment of the area of water navigation, fishery, and water 
supply labour, and of the machinery adopted for checking 
the evils resulting from flooding, pollution and waste, the 
authors proceed shortly to discuss the question of some 
controlling supervision. 
The second and third chapters deal with the objects of 
water conservancy, and the desirability of establishing a 
central water authority, with subordinate boards for 
each watershed, for controlling the abstraction of water 
from rivers for water supply; the prevention of pollu- 
tion; and the regulation of salmon fisheries. Water 
conservancy is defined as “the scientific treatment 
and regulation of all water received in these islands, 
from its arrival in the form of dew or rain till its final 
disappearance in the ocean.” The water system of this 
country, and the evolution of such conservancy as now 
exists, is also described. The remaining nine chapters 
deal with the development of the natural waterways 
and the history of canal construction. This historical 
and 


The authors appear to consider that the only hope of 





rendering canals effective for the purpose of transport is 


cement—the Eisen-Portland cement of the Germans—-is 
dealt with, and the method of the future—the fusion of 
the materials in a blast furnace, as patented by Hurry 
and Seaman—is not overlooked. Chapter XXX V.—some 
forty pages—is allotted to crushing and _ grinding 
machinery, and considering the large proportion of the 
cost of manufacture represented by grinding, the space is 
not excessive ; on the whole, it is well occupied, in spite 
of the fact that there is rather abundant quotation of 
makers’ views of their own machinery, and not a great 
deal of that useful criticism which at this stage of the 
ct from the 
Fixed kilns are adequately handled, regard being 
had to the fact that they are, to all intents and purposes, 
It is when we come to rotatory kilns that the 


Commenting as we go, the first striking thing is the 
It is interesting to 
be told that the penultimate cry in American practice is 
the use of bauxite; as a matter of fact, bauxite bricks 
were made and used in this country at least fifteen 


tribution in a rotary kiln, and here again the author 


If a criticism must be made, it will take the familiar 


his own knowledge, and those which are, on the face of 


As an instance of the | 


will no longer call the author), the last section may be | 


may be found; Passow cement, for example, seems to | 
have escaped notice; but the section, as a whole, is well | 


nonsense, sometimes he is recompensed by the reading | 


The hack in | 


THE object of this book as defined by the authors is | 


——e 


the formation of a Canal Trust on i ' : 

the Bill brought forward last foe Bona Ri = r> 
have been a quasi-Government Department. Cae : 
interest on the capital required was to have been nn ie 
teed by the Government. The authors assume ‘tf A 
“the advantages to be derived from such a Trust w ia 
abundantly compensate the nation for any expan 
might involve,” and are of opinion that « there ni i 
argument which can, with any plausibility, mi 
against the nationalisation of our inl: 
system.” They do not, however, 
fact, that not one of the attempts that have-been 1, i 
in recent years to revive canal systems has been po 
mercially successful, as was pointed out in the rec at 
discussion on Mr. Saners’ paper on canals, read at th 
Institution of Civil Engineers. It appears, therefore to 
be more than probable that any system for revised 
canals by Government aid would lead to a larce “a 
having to be provided annually out of the taxes of the 
country for the benefit of the few who would em Ic 

water carriage. sides 


SHORT NOTICES, 


Reed's Naval Seaman’s Assistant. By “Vuleay” 
Sunderland: Thomas Reed and Co., Limited, Price 2s 
net.—Recent naval regulations require an ordinary seaman 
before being rated as an able seaman to prove that he has 
some knowledge of the more simple pieces of mechanism used 
on board ship. The author in this book endeavours to hel 
the seaman to acquire the necessary knowledge. All the 
tools in common use are illustrated and described, and a 
short account of their use is also given. The book is diviad q 
into several sections, dealing, amongst other things, with hand 
tools and simple machine tools; light workshop tools and 
their uses; simple tools for wood work; hand tools fcr 
drilling, screwing, &c.; appliances for lifting purposes ; tho 
splicing of wire rope; flexible wire rope; water-tight compart- 
ment doors; the circulation of air ina warship; and fire- 
extinguishing appliances. Mathematics have been avoided as 
much as possible—in fact, they are only introduced when ex- 
plaining the theory of levers, Throughout the book the author 
has taken pains to make all explanations clear, and has 
always kept in view the fact that he has been writing for non- 
technical readers. 

Table for the Conversion of Canal Boat Gaugings to 
Standard Tons. Compiled by S. L. Thacker, M.I. Mech. EK, 
London: The Iron and Coal Trades Review, 165, Strand, 
W.C. Price 7s. 6d.—We have received a copy of a table of 
constants for the conversion of canal boat gaugings to 
standard tous, by means of which the actual weight carried 
on canal boats can be easily and rapidly ascertained. There 
has always been some difficulty in computing the actual 
| weight carried, and the problem generally resolves itself into 
| guess work. The table contains ‘‘constants’’ which, if 
| multiplied by the product of the length and beam of the 
| barge, are said to give the carrying capacity correct to five 
| hundredweights. The constants are worked out for all barges 
from 65ft. to 80ft. in length, and from 6ft. 9in. to 7ft. 24in. 

beam. The conversion is simple, a knowledge of mathe- 
| matics hardly being essential, as the application is only a 
| matter of simple multiplication. 


i be advanced 
_ inland navigation 
mention, or deal with the 
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The Principles of Electric Wave Telegraphy. By J. A. 
Fleming, M.A., D.Sc., F.R.S. London: Longmans, Green 
and Co., 39, Paternoster-row. Price 24s. net. 
| The Lecture Agency Advance Date Book. July to June, 
| 1906-07; July to June, 1907-08. London: The Lecture 
Agency, Limited, The Outer Temple, W.C. Price 1s. 

The Encyclopedia of Practical Engineering and Allied 
Trades. Vol. UI. By Joseph G. Horner, A.M.L.C.E., 
| A.M.I. Mech. E., London: Virtue and Co., 7, City Garden- 
| row, City-road. Price 7s. 6d. net. 

Injectors: Their Theory, Construction, and Working. By 
|W. W. F. Pullen, A.M.I. Mech.E., &c. Third Edition. 
| London: The Technical Publishing Company, Limited, 359, 
Strand, W.C. Price 3s. 6d. net. 

The Chemistry of the Material of Engineering. By 
A, Humboldt Sexton, F.I.C., F.1.S. Second Edition. 
London: The Technical Publishing Company, 29 and 30, 
Shoe-lane, E.C. Price 5s. net. 

Tunnel Shields and the Use of Compressed Air in Sul- 
| aqueous Works. By William Charles Copperthwaite, 

M.1.C.E., &c. London: Archibald Constable and Co., 
| Limited, 16, James-street, Haymarket. Price 31s. 6d. net. 

| The Technical Dictionaries, in Six Languages: English, 
French, Spanish, German, Italian, Russian. By Kurt 
| Deinhardt and Alfred Schlomann. London: Archibald Con- 
stable and Co., Limited, 16, James-street, Haymarket. 
| Price 5s, net. 











| LONDON COUNTY COUNCIL ELECTRIC SUPPLY 


dy BILL. 


Wo, 3.” 
| Ir did not take long to complete the cross-examination of 
| Mr. MeKinnon Wood on Thursday last week, and only two 
| points need be noted. Since the promotion of this power 
| Bill suggestions have been made in the Council that loans to 
| borough councils for electric lighting purposes should be 
| limited in view of a bulk supply being taken from the County 
| Council. This view does not commend itself to many of the 
| borough councils, and in reply to questions by Dr. Mansfield 
| Robinson, the town clerk to the Shoreditch Borough Council, 
' the witness pointed out that there was an appeal to the Local 
| Government Board if there was a feeling of dissatisfaction at 
| this attitude. Dr. Robinson’s quick retort that, as the 
| President of the Local Government Board was a member of 
‘the London County Council and a supporter of the Bill, it 
| would be a case of Gesar appealing to Cesar, was taken in a 
humorous light by most of those present. Later, however, 
| the chairman called upon Dr, Robinson to withdraw the 
| remark, which he did, but in such a manner as to suggest 
| that it was, all the same, an inconsistent condition of affairs. 
The other point was the determined restriction of the re- 
| examination of the witness, at which all were relieved. 
Mr. Wood then made way for Mr. J. H. Rider, the 
electrical engineer to the London County Council, who 
quickly was in the midst of a volume of tables and figures, 
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————— 
although worked out in immense detail, did not satisfy 
he counsel for the promoters of the Administrative Com- 
, TS Bill, who, at the end of the day, sought enlightenment 
ae points in order to facilitate his cross-examination on 
To ca Mr. Rider's evidence consisted in the main of 
a ining his twenty-eight tables and two plans of the 
feenwich and Battersea works respectively, The cost of 
the Greenwich works, it will be remembered, has been 
already provided for on tramway account, the total expendi- 
ture up m this being estimated at £897 ,868 for a normal 
capacity of 34,000 kilowatts, i.e., £26°40 per kilowatt. At 
creat. however, only 14,000 kilowatts have been installed. 
Ko capital expenditure upon Greenwich, however, is pro- 
vided for under the present Bill. The net capital authorised 
by the Bill is £2,370,187, which is apportioned as follows :— 


which 











() Land— . = a £ £ 
‘Total value of site at Battersea .. +s 320,000 
Credit portion to be taken by tramways — 
deyurtment .. 0 .. ++ ee te ee ote 60,000 ; 
—_—_———- 60,000 
(2) Battersea generating station — ui 
Buildings ... «-, + se + . 384,000 
River work, including pier 64,000 
Turbo gonerator® .. 46 s+) ee ee 360,000 
Ruilers, economisers, and stokers .. 200,000 
Switch gear and general accessories 52,000 
Piping and Ler r ca Ga ee te oe = 
Sn. . 
Coal handling plan / ee 
1,200,000 
3) Transmission system— 
Ducts to 29 distributing centres 
Ducts to customers... «. ++ «+ +s 
Ducts from Greenwich to Battersea 
Trunk cables to 29 centres .. a 
Cables to customers «ws wes 
Cables from Battersea to Greenwich 
Tew supply a ye) pores cach 
Switch ged c. in 29 centres .. 
Switch gear, i iaeiaae 
Fixed and loose tools, meters and 
sundries .. oe Reni eeae wer a Cad 41,500 
- 1,065,187 
(1) Interest on capital outlay during con- 
struction... 6. oe ee te oe ve 105,900 105,000 


Net capital 2,370,187 

The Battersea station, which will have a normal capacity 
ef 80,000 kilowatts—not 60,000 kilowatts, as stated by Mr. 
Freeman in his opening—will be built in portions, viz., the 
first two quarters, then another quarter, and again the final 
quarter, as the demand develops. The first stage will involve 
a capital expenditure of £694,000, the second stage £253,000, 
and the third stage £253,000, a total of £1,200,000, as per 
item (2) in the table above. The capital cost per kilowatt of 
the generating plant at Battersea is thus £15, as against £26°40 
for Greenwich, a difference which Mr. Rider accounted for in 
that turbines will be used at Battersea of 10,000 kilowatts 
capacity, as against small reciprocating engine sets at 
Greenwich. Other details as regards the Battersea power- 
house are that there will be thirty-two water-tube boilers in 
eight rows, each boiler evaporating 42,0001]b. of water per 
hour; coal is taken at 9s. 6d. per ton; it will ultimately be 
worked in parallel with Greenwich. The estimates include 
two cables from Battersea to Greenwich, two from the power 
stations to each supply centre, and two from a certain 
number of supply centres to customers. One cable only 
would be laid in, each duct, and this would vary from 
‘2 square inch to °35 square inch. The apportionment of 
the capital expenditure for each year is as follows :— 





£ 
1907-8 325,000 
1908-9 530,321 
1909-10 451,202 
1910-11 
111-12 
1912-13 
1913-14 





£2,370, 187 


By the year 1998-9, from Greenwich alone, it is estimated 
that 10,300 kilowatts will be available for bulk supply ; with 
half the Battersea station at work there will be 38,000 kilo- 
watts, and with the whole of Battersea at work some 60,000 
kilowatts are estimated to be available for bulk supply, in 
addition to a tramway load of over 25,500 kilowatts. These 
figures allow for two sets in each station always being held 
In reserve, 

With regard to charges, these will be precisely as given in 
our previous article. ‘They are for energy at 6600 volts three- 
phase 25 cycles. It may be useful to give Mr. Rider's 
exact explanation of his methed of calculating the charges. 
“The charges are based upon an estimated diversity in the 
maximum demands of the various bulk supply customers of 
80 per cent.—i.e., that the maximum demand upon the 
generating stations will not exceed 80 per cent. of the total 
maximum demands of the customers. The net income 
would therefore be £3 128. Od. or £4 10s. per kilowatt of 
maximum demand upon the generating stations plus 0-2d. 
per unit.”’ 

Several revenue accounts have been made out. With 
Greenwich working alone the estimated generating costs, 
including transmission, are put at -6012d. per unit, on a 
25 per cont. load factor; with half Battersea completed and 
working in conjunction with Greenwich, on a 25 per cent. 
load factor, -6243d. per unit ; under the same conditions, but 
on a 35 per cent. load factor, :4817d. per unit; ditto Batter- 
sea three-quarters completed, :4781d. per unit; and with 
Battersea and Greenwich both working as completed works, 
upon a 35 per cent. load factor, and, as in all the other cases, 
with all the working machinery fully loaded, -4618d. per 
unit. Mr. Rider regards 35 per cent. load factor as a fair 
and probable one, and he arrives at this by a combination of 
a load factor of 42 per cent. for the tramways and 17:8 per 
cent. for the bulk supply. All through these revenue tables 
eT is shown, after providing for interest and sinking 

und. 

As the Government has referred to the Committee the 
nicmorandum on the question of smoke nuisance, with special 
reference to electric generating stations, many questions have 
been put to witnesses in connection with this. Mr. Henry 
Norman, one of the Committee, had a close conversation 
with Mr. Rider on the possibilities of the use of suction 
gas plant, instead of steam plant; but Mr. Rider estimated 
that in the present stage of development of power gas, as 
regards the size of the plants available, he would require 
125 generating sets in his station at Battersea. At least one 
of the Committee seems appalled at the prospect of the 
Battersea generating station, when fully at work, burning 
some 200,000 tons of coal per week. All the estimates given 
above have been either based upon the experience gained by 
the tramways department of the County Council, or, where 





there has been any suggestion of a doubt, a tender has been 
obtained for the work, and the estimates based upon that. 

The Committee then adjourned, and did not sit on either 
Friday, Saturday, or Monday, 

On Tuesday, Mr. Rider’s cross-examination was opened by 
Mr. Ralph Neville, K.C., who appears on behalf of the 
electric lighting companies of London, and his first point was 
with regard to the reasons that have prompted the Council to 
adopt a pressure of 6600 volts. One of the reasons for this, 
said Mr. Rider, was that the Greenwich station was designed 
at this pressure for the tramway supply, but, in addition to 
this, he was of the opinion that for the area scheduled a 
limit of six or seven miles was an economical one, and the 
pressure adopted would allow of this. He was not pre- 
pared to say if he were starting de novo that he would 
not have erected the Greenwich power-house as it stood 
to-day, but in any event he was bound to take things 
as they were, although he maintained that there were 
great advantages from the existence of the Greenwich 
station. Mr. Neville took up the point that both the stations 
of the Council would be in the vicinity of public parks, and 
that if a pressure of 10,000 volts had been adopted a ius 
of a further eight miles could have been taken, and so both 
generating stations could have been placed far outside the 
centre of the area, with areduction in transmission costs. Mr. 
Rider admitted that, very roughly speaking, the limit of dis- 
tribution was one mile for every 1000 volts, but it was very 
difficult to find suitable sites for power-houses, and he did 
not think he could get two such sites as those at Battersea 
and Greenwich anywhere within a reasonable distance. 
Further, whilst the transmission costs were less, other 
expenses would go up. Mr. Neville next put the point that 
the probable demand in 1915 would be 120,000 kilowatts, and 
not 60,000 kilowatts, as in the estimates, and whether it was 
politic to risk the public money on such a speculative business. 
The answer to this was that the estimates had been 
based upon the power available at the two stations in 1915, 
and that a further development of the demand would have 
to be met by another application to Parliament. An engi- 
neering matter of interest was as to the frequency, viz., 25 
cycles per second, and quite a long discussion took piace 
between counsel and witness on the possibility of converting 
energy from this frequency to any other. On the one 
hand, Mr. Neville stated that he was instructed that to 
transform from, say, 25 cycles to any number of other 
periodicities, according to the requirements of the consumer, 
was impossible, and that he would bring a witness who had 
tried to do it on a commercial basis, and found it impossible. 
Against this, Mr. Rider asserted that, although he had never 
yet carried out this as a practical measure, he knew, as an 
engineer, that it could be done, and other witnesses would 
explain it. Mr. Neville also appears for the Metropolitan 
Electric Supply Company, which has a bulk supply area in 
the West of London, and he wished to show that the passing 
of the London County Council scheme would tend to restrict 
the raising of money for the development of such an 
undertaking. 

The most detailed and interesting questions were put by 
Mr. H. Lloyd, K.C., on behalf of the promoters of the 
Administrative County of London and District Electric 
Power Bill, who are endeavouring to show that, both on 
engineering and financial grounds, the scheme of the 
London County Council is unsound. The first effort 
was made to show that the Council’s officials have made no 
estimate of the probable railway demand, and later Mr. 
Rider stated that he had calculated the capacity of his cables 
upon the power which it was estimated would be available, 
and not upon the probable demand in 1915-16. Rapidity 
of service was next urged, and both counsel and witness 
agreed, but Mr. Lloyd pursued this. by asking the reason for 
five years having been taken to build half the Greenwich 
station. What would a railway company desiring a supply 
do in the meantime? This was explained away on the ground 
of special difficulties and indecision on the part of the 
Council, and it was pointed out that the remaining half of 
Greenwich would be completed in two years. Next, the 
heavy capital expenditure upon Greenwich was put forward 
as a handicap to the system, for were a new company to 
start with modern plant the cost would be considerably less. 
In fact, said Mr. Lloyd, the combination of Greenwich 
and Battersea, in respect of operating costs, will give 
an advantage to the tramways department—the work- 
ing expenses at Battersea being less than at Greenwich— 
whilst the bulk consumer would have the disadvantage, 
that the operating costs of both stations, averaged 
together, were higher than would be possible from, say, 
Battersea alone, or a new station erected under modern con- 
ditions. Mr. Rider, of course, disagreed, urging the existence 
of the tramway load and the decreased cost of transmission 
in consequence thereof as special advantages which would not 
otherwise exist. The question of bringing coal to the 
Battersea station created some amusement. Mr. Rider had 
stated that a 2000-ton vessel could reach Battersea, but Mr. 
Lloyd pointed out that such a vessel, with the masts and 
funnel taken down, would just touch Westminster Bridge if 
it rested on the bottom of the river. Boats of special con- 
struction were hinted at, although Mr. Lloyd expressed 
surprise that contracts of only three years could be entered 
into under such conditions. In order to test the possibility 
of the estimates being sufficient for the railway load, Mr. 
Lloyd took the specific case of the electrification of the Great 
Northern Railway. As Mr. Rider had previously admitted 
that this had not been estimated, it was now assumed that 
the distributing centre for King’s Cross would be loaded to its 
full with bulk custom. In those circumstances new cables 
would have to be laid, and the roads all the way from 
Battersea to King’s Cross would have to be broken up. In 
addition, further parliamentary powers would have to be 
sought. It was also put to Mr. Rider that -35 square inch 
cables—those calculated for connecting up the distributing 
centres—had never yet been drawn in, but were always laid 
solid, which was assented to, and which was further taken 
by Mr. Lloyd to minimise the great advantage claimed for 
the existence of the tramway ducts and the consequent 
reduction in the amount of the breaking up of the streets. 
The omission of duplicate routes for the mains was also com- 
mented on, but Mr. Rider failed to see the necessity for this, 
provided there were duplicate mains. 
examination on Clause 35, which gives the Council the 
authority to go to the Board of Trade and say that any 
particular distributor was charging too high a price, the Chair- 
man of the Committee said it must be made clear that this 
power should not apply to existing contracts. 

On. Wednesday Mr. Rider was questioned by the Commit- 
tee. Mr..Watson Rutherford wished to elicit information, as 
did one or two other members, upon the desirability of 


During the cross- | 





placing the generating stations a long way out from London. 
With coal at 9s. 6d. in London, he suggested that this was 
4s. in excess of what it could be hased for at the pit’s 
mouth—say, Nottingham. Would this 4s. cover the extra cost 
of transmission involved. Mr. Rider did not think it would. 
Mr. Rutherford later put the point-blank question that the 
Greenwich generating station was out of ite. and that all 
plant erected during the past twenty-five years had become 
obsolete within five years. Mr. Rider contended that Green- 
wich was a thoroughly up-to-date and efficient power station, 
and such a thought as scrapping the plant and starting de 
novo was out of his mind. Mr. Henry Norman was rather 
surprised at the comparative lowness of the estimates of the 
probable future demand ; but these, it was explained, have 
been based upon past experience, and a pro rata increase had 
been adopted. The smoke difficulty was the subject of 
several questions, the burning of 350,000 tons of coal per 
annum—at both Battersea and Greenwich—caused some 
concern to more than one member of the Committee. As a 
matter of fact, the Commissioners of Works intended to 
bring evidence before the Committee as to the damage caused 
by the products of combustion, and the Council were askéd 
by the Chairman to give special attention to the memoran- 
dum which has been issued by the Commissioners of Works. 

Other questions were put to Mr. Rider as to whether 
Clause 35—the right to ask the Board of Trade to inquire 
into the price charged by any authorised distributor—should 
apply to all authorised distributors, whether they they took 
a supply from the Council or not, and this question raised a 
protest from counsel representing the North Metropolitan 
Electric Power Company. A question by Mr. Rutherford 
that the Middlesex County Council and the authorised distri- 
butors should have the mutual right to ask the Board of 
Trade to revise the prices.of the L.C.C. was disagreed with. 
Mr. Henry Norman also elicited the fact that the Council 
deem the scheme will be a paying one without any railway 
load at all. 

Mr. Robert Hammond was then called and gave many 
statistics relating to the existing authorised undertakers in 
London and the area covered by the Bill. From these it 
appeared that the total capital expenditure on electric supply 
over the whole area was £18,462,514; the maximum load 
113,040 kilowatts ; the plant capacity—making exception of 
certain undertakings—180,512 kilowatts ; the capital expendi- 
ture on generating plant, £48-35 per kw.; and the total capital 
expenditure, which includes distribution, £91-85 perkw. All 
the figures relate to March 31st, 1905, for local authorities, and 
December 31st, 1904, for companies. Similarly, the units 
sold for private lighting, power, and heat, were 129,601,746 ; 
the revenue therefrom, £2,022,839; and the average price 
charged per unit, 3°75d. All these totals were led up to in 
great detail, but these are sufficient. One or two comparative 
items, as between companies and local authorities, might be 
of interest, however. Thus the tables show that the average 
price charged by the companies is 3-88d.; and by the local 
authorities 3°37d.; inside London alone, the companies 
charge a slightly higher price, whilst all round, in the 
matter of capital expenditure, the figures are higher in 
the case of the companies. The average expenditure on 
Management per unit sold is :24d. in the case of the 
local authorities inside London, and ‘37d. for the com- 
panies. The financial results of the trading by the local 
authorities throughout the entire area shows a gross profit of 
6-16 per cent., from which is deducted interest and special 
expenditure at 3-03 per cent.; sinking fund at 2-15 per cent., 
leaving a net surplus of -98 per cent., or a sum of £49,711 
as profit on the capitdl expenditure. In the case of the com- 
panies, the gross profit is shown as 7:96 per cent., from 
which is deducted interest and special expenditure at 1-79 
per cent.; depreciation at 1-73 per cent.; leaving a balance 
available for distribution of 4:44 per cent., or £526,881. The 
increase in the maximum demand in kilowatts since 1900 
throughout the whole of the area to March 31st, 1906, for the 
local authorities is put at 346 per cent., and for the com- 
panies at 113 per cent., or a total increase of 151 per cent. for 
the year 1905 over 1900. For the same periods the output in 
Board of Trade units has increased by 435 per cent., 166 per 
cent., and 2i5 per cent. respectively, and the load factors by 
2-8 per cent., 3-2 per cent., and 3°3 per cent. respectively. 
The estimates of increase in the requirements for electrical 
energy in the proposed area of supply by 1911, as compared with 
1905, were as follows :—200 per cent. for the local authorities ; 
113 per cent. for the companies; or a combined total of 138 
per cent. 

Mr. Hammond, during the explanation of his tables, 
stated that, in his opinion, no charge for power should be 
more than ?d. per unit untransformed, or 1:2d. per unit 
transformed. A little conflict of opinion took place with one 
of the members of the Committee as to the advantage of 
having the tramway load on the power station, unless there 
was going to be a profit made on it. Mr. Hammond 
explained the advantage of such a combination, even at cost 
price, in order to reduce the standby charges. Dealing with 
the possibilities of business in London, Mr. Hammond pointed 
to the fact that the Gas Light and Coke Company drew 
£1,000,000 per annum from its slot-meter customers, and 
‘all this is going to disappear,’ he concluded. It was 
purely a question of price. 

Theestimated demand for electrical plant and energy six years 
hence, over and above the present supply, he put at 158,890 
kilowatts, and an output of 390,500,055 units, against 114,973 
kilowatts and 163,538,497 units at the present time. Tables 
were then handed in giving a very detailed analysis of the 
costs of various electricity supply undertakers in Londen. 
The most remarkable table in this series was that which 
showed a comparison of the cost of generation of all these 
undertakings, with the price at which the supply could have 
been given by the London County Council. It showed that, 
on the basis of the present supply, and on the terms of the 
Bill, the London County Council could give this for £784,313, 
it now costing £1,362,206, or a saving of £577,893. 

The Committee adjourned. 








= FERRO-MANGANESE is attacked by water; the higher 
the percentage of manganese the greater is the energy of the 
reaction. This fact, say Herren Naske and Westermann, in 
Stahl und Eisen, is due to the presence of manganese carbide, 
which is decomposable by water, while ferric carbide is not. In 
any case, the sulphur and phosphorus contained in the alloy do 
not cause the attack of water, which is demonstrated by the 
absence in the gases collected of hydrogen phosphide of sulphide. 
The attack of the ferro-manganese by water is slow when cold, 
more energetic when hot, and the gases are especially com- 
posed of hydrogen and carbonic acid. Their quantity is a 
— of the percentage of manganese, and not of that of 
carbon, 
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FOUR-SPINDLE AUTOMATIC LATHE 

















MULTIPLE SPINDLE AUTOMATIC MACHINE. 


THE usual method of dealing with castings which require 
several machining operations is either to do the work on an 
ordinary lathe, or to perform each operation on a separate 
and simple lathe. The multiple spindle lathe is designed to 
replace either method, and as it operates on four parts at 
once great rapidity of output is possible. The most recent 
form of the ‘‘ Prentice ’’ lathe—recently introduced to this 
eountry by Burton, Griffiths and Co., Limited, of Ludgate- 
square, Ludgate-hill—is shown above. In this view only 
two spindles are seen, but two others occupy a similar position 
on the opposite side—see plan. The four are so placed that 


operated by right and left-hand screws, but when work 
finished at one end is to be operated on, the box chuck is 
replaced by a somewhat similar plate provided with five pins, 
which have a slight longitudinal movement. They are 
threaded at one end, and on to them the operator screws the 
casting a short distance by the part already machined, 
finally drawing the casting up against a hardened steel ring 
by drawing the pin backwards, a key. and excentric bush 
being provided for the purpose. In this way the parts are 
very quickly mounted in or removed from the chuck. 

A great number of different tools are made for the machine, 
and, in all cases where [it is ‘possible, the tool-holders take 
ordinary square bar steel, so that special forgings have not 
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PLAN VIEW OF PRENTICE LATHE 


the, ecrrespond to four corners of a pentagon. In these 
spindles the tools are carried ; the work is held in a plate that 
faces them. This plate is provided with five chucks of suit- 
able design to carry the work to be machined, and it is 
moved forward by a cam drum in the ordinary way. As it 
moves forwards four tools operate on four separate castings, 
whilst from the fifth and uppermost clutch a finished part 
is being. removed and replaced by a casting ready for 
machining. The four tools are different, and adapted to the 
work in hand. The last spindle is, as a rule, required for 
screwing or tapping, and is therefore provided with driving 
and reversing pulleys operated by a friction clutch. This 
clutch is operated by a disc on the cam shaft through 
rods and levers. If the reversing gear is not required, either 
because a collapsing tap is used or because the part does not 
require tapping or screwing, the front friction clutch is 
locked and the reversing belt removed. 

Elaborate precautions are taken to ensure that each chuck 
comes truly opposite its proper spindle and is firmly held | 
there till the operation is complete. It is obvious that the 
aceuracy of the work turned out depends very largely upon 
this condition being fulfilled. On the chuck-plate spindle, 
which is of large diameter and well supported, there is 
mounted a Geneva stop by which it is rotated a fifth of a turn 
at the required time and held fast, and an indexing plate of 
five notches, which ensures the accuracy of position. Further- 
more, a block sliding on the front shear is moved forward 
before the eut begins and bears against a true flat surface on 
the chuck plate. It has a hard adjustable gib, so that it may 
be set to come truly incontact with the chuck plate. By 
this means the concentricity of each chuck with the spindle 
is ensured. | 

The length of stroke of the chuck is, of course, determined 
by the longest cut required; the feed is effected by intro- 
ducing change wheels into the cam shaft. The cam shaft is 


driven from the third spindle, is therefore at the back of 
the machine, and is not visible in our illustrations. 
The chucks generally used are provided with two jaws 


| proposal if the men resumed work. 


to be provided. These tools have, of course, to be modified 
or adapted to suit the requirements, but we understand that 
the change over from one set of tools to another is not a long 
operation. 

We examined the machine illustrated in Messrs. Burton, 
Griffith and Co.’s show-room a short time ago, and saw it at 
work boring, facing, seating, and screwing small brass valve- 
boxes. It was doing the work quickly and well, and appeared 
to give no trouble or anxiety to the operator. 

We should, perhaps, mention in conclusion that it is pro- 
vided with arrangements for facilitating adjustment and 
setting. Principal among these are a worm and worm wheel 
at the headstock end, by means of which the cam drum can 
be slowly rotated during the adjustment of the tools for 
depth, and so on. 








AN AVERTED SHIPYARD LOCK-OUT 





ANOTHER instance of serious development—amounting to a 
crisis, involving large bodies of workmen and vast interests— 
arising out of trivial causes and precipitate action has taken 
place in connection with the shipbuilding industry of the 
kingdom. About four weeks ago the riveters and apprentice 
riveters employed by D. and W. Henderson and Co., Ship- 
builders, Partick, struck work, without, it is averred, any 
reasonable warning, in consequence of the firm’s refusal. to 
dismiss a ‘‘ounter’’ or checker of riveted work, whose 
methods, it was alleged, were objectionable. This the masters 
declined to do, although they made an offer to discuss the 
The riveters refused this 
offer, and stated in reply that they would only resume work 
if the rivet counter was suspended pending consideration of 
the matter, and they were paid the proportion of their wages 
which had been retained as ‘‘lying’’ time. The firm, 
in turn, refused this proposal, and the strike continued. 
This refusal and persistency in staying off work took place in 


—= 


spite of the fact that about the beginning of the dispute the 


Executive Council of the Boilermakers’ Society—of which f 
course, the riveters form a section—requested the strikers be 
‘ sto 


resume work, and leave the dispute to be settled by them. ; 
‘ . : Y them, in 
conference with the Executive of the Federated Shipbuildi 
Employers. Another refusal by the men was the result ang 
the matter was next referred to the Shipbuilders’ Em Cte, 
Federation, which, of course, is a national organisation = 

The Executive Committee of the Employers’ Federation ; t 
once met—the meeting taking place in Edinburch a 
May 1st—and decided to recommend the local associations i 
the different districts to arrange for locking out all Suchen 
belonging to the Boilermakers’ and Iron Shipbuilders’ 
Society, if the men on strike at Partick did not resume work 
on or before Friday, the 4th inst., at the same time a 
telegram was sent to the headquarters of the Boilermakers’ 
Society, informing the general secretary of the determination 
of the Federation to support D. and W. Henderson, and of tho 
date on which work would have to be resumed, When it was 
found on the morning of the 4th inst, that the men still 
remained on strike, the Clyde Shipbuilders’ Association in 
accordance with the arrangement previously made, wired to all 
the other local associations, and simultaneous meetings of 
these bodies were held on the same day, in the different 
districts, in order to deal with the recommendation from the 
executive council of the Federation... At all these meetings 
in Glasgow, Neweastle, London, Liverpool, and every other 
centre—it was agreed to carry out the recommendation, and 
the Council was informed of these decisions, and so empowered 
to proceed with the loek-out. 

The Council, in accordance with these decisions, met 
together—this time in Newcastle—to decide the date on 
which the lock-out already so deliberately resolved upon 
should take effect. There was no doubt whatever that the 
employers were determined to settle the matter definitely, and 
to make this particular case one which would have a whole- 
some effect on this class of workmen all over the country, with 
whem, as is well known to all having to do with shipyard 
management, there have been in recent years innumerable 
local and minor disputes of the same nature. They regard 
the principle at stake in this particular dispute ‘as Very 
important, affecting as it does their freedom of management 
in their own works, and also were determined, as a national 
federation, to insist on the Boilermakers’ Society, as a 
national organisation, being responsible for the actions of its 
members in matters of this kind. 

The executive of the Shipbuilders’ Federation duly met on 
the 8th inst. at the Station Hotel, Newcastle, Dr. John 
Inglis, of Pointhouse, chairman of the Executive Committee, 
presiding. The position arising out of the Partick difficulty 
was the sole item on the agenda, and during the delibera- 
tions a telegram was received from Glasgow that the men 
were now prepared to resumework. Thereupon a conference 
with the Boilermakers’ Society Executive took place, and 
after two hours’ deliberation the employers agreed that they 
would suspend action as to a lock-out, on condition that 
the riveters at Hendersons’ would return to work on Wednes- 
day morning, the 9th inst. Pending the promised resump- 
tion of work, the executive of the Federated Employers 
adjourned the meeting, and agreed meanwhile to suspend 
further action. This meant that the executive could 
meet again at any time and put the lock-out into force 
without going back to the local associations for powers, as 
they would have had to do had the meeting been formerl; 
concluded. 

Writing on Wednesday night late, our Clyde representative 
states that the majority of the riveters employed by D. and 
W. Hendersons turned up at the yard gates that morning 
in order to resume work in accordance with the above under- 
standings. This, it should be stated, implies that the men 
would receive the proportion of their last pay, which was 
deducted as representing ‘‘lying time,’’ and that their 
allegationsagainst the unfortunate ‘‘ Counter ’’ who had proved 
so obnoxious wculd be thoroughly inquired into. Although, 
owing to bad weather, the whole of the staff of riveters did 
not put in an appearance, the turnout was large enough to 
satisfy Messrs. Hendersons that a full resumption of work 
was assured. This local ‘‘ hitch’’ in the working arrange- 
ments of a particular yard, which gave every indication of 
developing into a widespread industrial crisis, may, therefore, 
now be considered as having come to a pacific, though not 
altogether satisfactory ending. 








INSTITUTION OF MINING AND METALLURGY.—The annual dinner 
of the Instituticn of Mining and Metallurgy was held at the Hotel 
Cecil on Friday evening last. The number of covers was large, 
but not so great as last year, and the President—Mr. Arthur Claudet 

-himself was unfortunately absent owing to a family bereavement. 
His place was taken by Mr. Frecheville, who read a letter from him, 
in which he expressed his intention of making two donations of 
£500 each to the Bessemer Memorial Fund and to the funds of the 
Institution. The principal toast of the evening--‘‘ The Institu- 
tion ”—was proposed by Sir Julius Wernher, who had a good deal 
to say on South African mining. He said the mining engineer 
there was sometimes accused of backwardness in adopting new 
machinery by the very people who objected to the use of machinery 
in this country. The chairman, in the course of his reply, read the 
following letter from Mr. Birrell :—‘‘I much regret that I find 
myself unable to accept the kind hospitality of the Institution of 
Mining and Metallurgy. I am well aware of the great interest 
taken by your Institution in the proposal now before the Govern 
ment to establish an institution or group of associated colleges at 
South Kensington for the advancement of the highest tech: ical 
education. The Government are keenly interested in the proposal, 
and are prepared to give it generous financial support. A scheme 
is at the present time in course of preparation designed to give 
effect to the recommendations of the recent departmental com- 
mittee on the subject. It is essential, if the scheme is to be suc- 
cessful, that it sould have the active co-operation of ‘he great 
business firms and technical industries of the Empire. I am glad, 
therefore, to learn that various bodies and individual persons 
interested in mining and metallurgy are showing their practical 
sympathy with the object by contributing to the fund associated 
with the memory of Sir Henry Bessemer, which has for its object 
the furtherance, by means of advanced education, of mining and 
metallurgical science. I can only express the hope that this excel- 
lent example may be followed by other great industries, all of which 
must depend for success in no small degree upon the promotion of 
the study of the higher branches of science.” The chairman ex- 
pressed satisfaction with Mr. Birréll’s remarks, and stated that 
the subscriptions to the Bessemer Memorial Fund now amounted 
to £11,000, to which they hoped to add still more. Other toasts 
were proposed and seconded by Lord Strathcona, Sir Francis 
Mowatt, Sir William White, Sir Alexander Binnie, Professor 
Huntingdon, and Dr. Kirke Rose, Several of the speakers ras 
ferred very cordially to the good work done by the School o 
Mines, and of the great things that were to be expected from the 





new Institution. 
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AUTOMATIC SEWAGE CONTROLLING VALVE. 


Ix the operation of modern sewage disposal works there 
been found the need of a simple and reliable means 
for automatically controlling the flow of the sewage or 
effluent through the plant. While there has been a great 
development in the methods of treating sewage in the United 
States during the past few years, these automatic devices 
have been much less used than in Europe, but the accom- 
panying illustration represents a device of this kind which 
has been recently applied to some American sewage works, 
and which has been invented and patented by Mr. W. S. 
Shields, a municipal and hydraulic engineer, of Chicago. 
This device is simple in construction, consisting of any 
form of quick-opening valve operated by compressed air, 
which in most cases can be secured by placing a small air 
dome in the bottom of a. tank or vessel and filling the vessel 
with water or sewage effluent, Means are provided by 
which this air can, ata fixed time, be admitted to a lifting 
dome having a water seal like that of a gasometer, which 
dome is attached to the valve ; the air is then released from 
the lifting dome at a fixed period, allowing the valve to close. 
In the accompanying illustration the compression dome A is 
placed near the bottom of the tank, ard a pipe B runs from 
this dome to the lifting dome C, entering through the bottom 
of the liquid cup D, and terminating below the lowest level 
of the liquid E, so as to ensure that the trap formed in the 
feed pipe will be sealed at all times. The stem F of the 
outlet valve G of the tank is connected to the lifting dome 
G. Where there is plenty of head, this valve may be of the 
gate or sluice pattern—as shown—but where a low head | 








has 
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| automatically regulated to corres 


supply, as it must be entirely independent of the beds. The 
controlling valve in the feed pipe to this chamber can be 
md with the variation in 
the quantity of sewage to be handled. In this case the com- 
pression chamber is drained by means of a syphon into the 
main drains from the filters. With an independent supply 
of 60 to 100 gallons per operation, either from the septic 
tank—passing through a small filter—or from some indepen- 
dent source, the engineer or attendant can regulate the time 
of contact to suit best the conditions required by the character 
and strength of the sewage to be treated. 

Where a controlling chamber is used and a considerable 
area of septic tank effluent. is exposedyit is found that the 
domes can be trapped with water without danger of freezing, 
as the temperature of the chamber is kept above freezing 
point by the septic effluent. In other positions a non-freezing 
liquid may be used. 

At one of the sewage disposal plants where the Shields 
apparatus is in use, the rotation of operation of the valves 
is effected by means of small copper chains, which are 
attached to the top of the vaive rod and work over pulleys in 
the ceiling. These chains are furnished with counterweights, 
and are so arranged that when a gate is raised two counter- 
weights drop, each opening an air cock in the piping system. 
One of these releases the air from the lifting dome operating 
the valve previously opened, allowing the valve to close by its 
own weight; the other opens a similar cock in the feed 
pipe, by which the change of air is directed to the lifting 
dome of the valve next to be operated. These air cocks 
remain open until the valve connected to them drops in its 
turn, raising the counterweights and closing the valves. The 
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SEWAGE CONTROLLING VALVE 


requires wide openings for continuous flow some form of 
wide flap valve may be used. 

When the tank has filled to a depth above the bottom of 
the compression dome greater than the depth of trap in the 
feed pipe B within the I'quid cup, the air is forced through 
the trap into the space above the liquid and causes the lifting 
dome to rise. The liquid in the top refills the trap, prevent- 
ing the air from escaping until the tank has been emptied, 
when the seal of the exhaust trap H, at the bottom of the 
exhaust pipe I, is so weakened by the removal of the water 
over it that the air compressed in the lifting dome forces 
-~ seal and escapes, allowing the dome to fall and close the 
vaive, 

Where used for operating contact beds, these valves can be 
arranged to open either feed or drain pipes, and to keep open 


for a period of time corresponding to that required to fill the | 


compression chamber. Where used for draining contact 
beds, the valve is placed in the drain and surrounded by a 
brick wall; the compression dome is placed in a separate 
chamber filled gradually by a pipe leading from the contact 
bed, this pipe having a pet cock to enable the time of filling 
the chamber to be regulated by the operator. When the 
valve has been opened, a syphon limb under the compression 
dome is put into operation by the release of the airand drains 
the chamber, or a regulating drain valve may be used to 
drain the chamber in a certain time, the drain being opened 
by the opening of the main valve. The exhaust pipe from 
the lifting dome terminates in a trap in the bottom of 
the compression chamber, so that, when it has been 
emptied, the trap is forced and the valve closes, and in so 
doing closes the small drain pipe. This enables the engi- 
neer to have the drain valve of the contact bed remain 
open for more thorough drainage and aération through the 
under drains. 

For feeding contact or filter beds, the valves can be made 


to work without any loss of head, which is in many cases a | 


very important feature; or they can be operated under any 
desired head, a suitable form of gate or flap valve being used 
according to the requirements, as already noted. A compres- 
sion dome can be placed in each contact bed, and so connected 
to a system of pipes that when one bed fills to the required 
height the airis released from the dome and opens the valve to 


the next bed to be operated, while at the same time it | 


releases the air from the dome of the bed in operation, caus- 
ing the valve to close. Thus each bed must be filled to a 
certain height before the flow is diverted. A wider range in 
operation is given by having one central compression chamber 
in which is placed a compression dome that will operate all 
the valves, and this may include the drain valves as well as 
the feed valves. In this case the compression chamber is 
filled by a pipe from the septic tank, or some other source of 


period of time during which each filter is to receive the flow 
is regulated by the admission of water into the compression 
chamber. 








SOME CONDITIONS OF THE COAL TRADE. 


(By a Correspondent.) 

THERE is probably no trade about which more fallacies 
exist in the public mind than the coal trade. From time to 
time we are presented on the one hand with graphic pictures 
of miners delving at a hazardous and unhealthy task for 
a mere pittance of 3s. or 4s. per day, raising a ton of coal 
with infinite toil and danger for but a fraction of its selling 
price—for as little as 8d., according to one well-known writer 
—and of colliery proprietors and coal merchants driven to 
the verge of ruin by the imposition of a tax of 1s. per ton 
on coal for export; whilst, on the other hand, we have 
glowing accounts of miners with £3 to £4 per week for about 
four or five days’ work of about six or seven hours, and of 
colliery owners growing rich beyond the dreams of avarice. 

To get at the exact truth concerning wages, profits, and 
royalties in the coal trade is, of course, impossible, but from 
such facts and figures as are available to any close observer 
it is not difficult to get near enough the mark for all practical 
purposes of public interest. 

In the year 1904 there were brought to the surface of the 
United Kingdom 232,428,272 tons of coal by, as near as can 
be made out, 800,000 men and boys employed in and about 
our coal mines, an output of about 290 tons per person em- 
ployed above and below ground. One writer states that the 
output of coal in this country, spread over a period of years, 
has only been 275 tons per person per year, against an out- 
put of 526 tons in the United States. According to the 
latest statistics published, the output of coal in the United 
States is now no less than 555 tons per person employed per 
year. In Germany the output is about 257 tons. We may 
note, however, in passing, that natural conditions aresomewhat 
more favourable in America than in either this country or in 
Germany, and also that there are now over 7000 coal-cutting 
machines in operation in the United States, against a very 
few hundreds in Britain. 

We find that the pit-mouth value of the 232,428,272 tons 
of coal raised in the United Kingdom in the year 1904 was 
£83,851,784—average price, 7s. 2°58d. per ton. Now, sup- 

pose our 800,000 coal mine workers averaged only £1 per 
| week each in wages, the cost of labour would have been 
| £41,600,000, or an average cost of about 3s. 69d. per 
|ton. But the cost of labour must have been considerably 
| more than this amount, which is less than one-half the 
selling price, or pit-mouth price, of the product. Accord- 





ing to Board of Trade returns, two-thirds of the aver- 
age pit-mouth price of coal go in wages. For a period of 
fifteen years—1886-1900—we have the following figures :— 
Tons drawn, 2,802,395,000 ; value at pit mouth, £953,477,000, 
equal to 6s. 9°65d. per ton; paid in wages, £642,386,000, 
equal to 4s. 7°Old. per ton. 

Now, assuming that two-thirds of the pit-mouth price of 
our coal went in wages in 1904—say, 4s. 10d. per ton—that 
would have represented a sum of £55,902,189, or an average 
weekly wage the year round—lost time through sickness, 
holidays, and all other causes included—of 26s. 104d. per man 
and boy. But to avoid exaggeration, and to allow for the 
alleged recent’ reductions of miners’ allowances, we will 
put the cost of labour at 4s. 6d. per ton, making a total 
wages bill for coal mining for the year of £52,296,361, giving an 
average weekly wage per person employed of 25s. 14d. We may 
reasonably contend, therefore, despite our natural sympathy 
for the underground worker, that, inconsideration of the general 
industrial depression prevailing throughout the year, of the fre- 
quent periods of unemployment suffered by workers in indus- 
tries other than coal mining, of the short hours worked by 
miners, and of the fact that their occupation.is by no means a 
highly skilled one, requiring a tedious apprenticeship, miners 
were not, and are not, a badly paid class of workers. Besides, 
when all is said that can be said truthfully, the work of the 
miner is not unhealthy, for, despite his liability to accidents, 
which shorten, when they do not destroy, life, the miner 
stands twenty-third out ot fifty in the comparative mortality 
tables; whilst, if we exclude deaths from accidents, to quote 
Dr. Ogle, ‘‘ The mortality of coal miners only slightly exceeds 
that of the most healthy class of men in our tables.”’ 

It will not be out of place here briefly to mention the in- 
creased cost of production in coal mining imposed by 
legislation in the interests of the workers—especially in these 
days of extreme socialistic demands. Since 1872, Mines Acts, 
and Mines Amendment Acts, Employers’ Liability Acts, and 
Compensation Acts have followed one another in rapid 
succession, and almost without exception each enactment 
has added to the cost of production. Mr. Hewlett, in his 
evidence before the Royal Commission on Trade Depression, 
said that the Act of 1872 alone had added 8d. per ton to cost 
of production. The Mines Act of 1887 added something like 
3d. per ton to cost of production in the matter of supplying 
additional lamps, ambulance appliances, machines, and 
workmen. The Earl of Granville, an eminent colliery 
proprietor, in a speech in the House of Lords, put the 
increased cost by legislation, from 1872 to 1887, at from 1s. 
to 2s. per ton, according to the different circumstances of the 
various mines; whilst the late Mr. C. M. Percy, of Wigan, an 
independent authority on mining matters, said the increased 
cost, on the average, was not less than 1s. per ton. Whilst 
it is right that life, limb, and health should be protected, it 
is only fair that the cost of State regulation of industry 
should be noted. Then again, sanitary, educational, and 
other legislation, by adding to local rates, has still further 
increased the cost ot coal mining. The burden of local rates 
alone has increased from 3s. 83d. to 5s, in the £, on the aver- 
age, within fifteen years. 

Coming now to the question of profits, what do we find ? 
Board of Trade and Inland Revenue returns for a period of 
21 years—1880-1900—gives an average of about 2s. 2d. per 
ton to provide for lease fees, rents, royalties, wayleaves, &c., 
cost of plant, &c., materials of all kinds, except coal consumed 
on the plant, general expenses except wages, and profits all 
told. As clear profit-on mining, Board of Trade returns give 
6d. per ton on the average for fifteen years, and Inland 
Revenue returns give 54d. Taking a period of twenty-one 
years, we find from Inland Revenue returns that the average 
amount per ton of coal divided between lessors and lessees— 
that is, between the landlords, or royalty owners, and the 
colliery proprietors—was 114d. The Royal Commission on 
Mining Royalties estimated that the lessors’ share of this 
amount was in 1889 53d., in the shape of rents, royalties, 
&c., leaving, therefore, another 53d. as profit for the colliery 
proprietors-—an estimate not materially differing from the 
others just quoted. 

If we allow that labour received only 4s. 6d. out of the 
7s. 24d., which was about the average pit-mouth price of coal 
in 1904, we are left with 2s. 84d. to meet rents and royalties, 
cost of materials, such as horse food, timber, oil, &c., manage- 
ment expenses, local rates and taxes, compensation, &c., and 
dividend on capital invested. How much-of this 2s. 83d. 
represented clear profit ? 

Mr. J. H. Merivale, an authority upon mining matters in 
the North, says that, the cost of materials used in coal 
mining averages about 74d. per ton of coal raised, and that 
salaries, sales commissions, local rates, compensation, and 
sundry expenses amount to another 64d., making 1s. 2d. 
This leaves us with 1s. 64d. to account for. But we may 
mention that Mr. Merivale made this estimate some five or 
six years ago, since which time expenses have still further 
increased. 

Our next question, and the most debatable one, is: What 
do royalties amount to? As already mentioned, the Royal 
Commission estimated them to average 53d. per ton of coal 
in 1889. Since then coal prices have advanced by nearly 
103d. per ton up to 1904, and, as royalty rents are in many 
cases on a sliding scale, it is safe to say that on the calcula- 
tion just referred to, royalties would average 7d. per ton. 
But the Royal Commission admitted that the information 
upon which they based their estimate was ‘‘ meagre,’’ whilst 
there is ample evidence to support the idea that. the total 
royalty charges of all kinds, including lease fees, rents, way- 
leaves, waterleaves, airleaves, &c., average very much more 
than the sum just named. Mr. D. A. Thomas says that 
royalties upon Welsh coal which has been leased, or of which 
the leases have been renewed during the last few years, have 
gone up by ‘“‘several pence per ton’’; while another 
authority upon mining royalties who has gone very fully into 
the matter, and who is not in any way connected with the 
coal trade, and who may, therefore, be regarded as an inde- 
pendent witness, asser‘s that the total amount of royalty 
charges upon British coal is not less than 1s. per ton on the 
average. * 

All this evidence—and much more that could be quoted but 
for space considerations—supports the contention that profits 
on coal mining in this country, spread over a period of, say, 
thirty-one years, which is about the average length of mining 
leases, amount to not more than about 6d. per ton. What 
does this mean in the shape of dividend? As nearly as can 
be made out, the capital invested in British coal mining is 
10s. per ton of output, or, roughly, £116,000,000. This 6d. 
per ton profit represents a gross dividend of 5 per cent., but 
allowing for redemption of capital at 3 per cent. over this 








* Cassier’s Magazine, November, 1905, 
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period of about thirty-one years, which forms the average 
length of coal leases, 2 per cent. of the 5 is absorbed, leaving 
but 3 per cent., or £2,480,000 per annum as net dividend on 
the capital invested in an industry yielding over £52,000,000 
a year in wages. In view of the approaching introduction of 
another Miners’ Eight Hours Bill, and other projected legis- 
lation of a restrictive character, these calculations are com- 
mended to the consideration of those whose interests are 
bound up with the welfare of the coal industry of this country. 








SOUTH AFRICAN NOTES. 


(From our own Correspondent.) 
JOHANNESBURG, 9th April, 1906. 


THE opening quarter of the year 1906 has been a very bad | 


time for the local merchant. Nothing but complaints about 
the slackness of business are to be heard, and, although a 
certain amount of this may be traced to over-competition, 
there can be no doubt whatever, now, that the anticipated 
requirements of the mining machinery market have been 
considerably in advance of the business realised. The 


reason of this commercial depression may with absolute | 
certainty of correctness be set down as the uncertainty of | 
the political outlook, and the suspense thereby created with | 


regard to the adequate labour supply for the mines. There 
has been stoppage of development work on several sections 
of the Rand, and many big orders for which tenders had been 
invited a few months ago have not been allotted. The 
strictest economy characterises the practice of all the mining 
houses, and nothing more than the current requirements of 
the producing mines are being ordered. 

The serious consequences to Rand trade involved in the 
whole or partial abolition of Chinese labour— unless, of 
course, some efficient substitute for it can be found—is pretty 
thoroughly understood by everybody here. In January last 
the Chamber of Mines published a memorandum on the sub- | 
ject, pointing out clearly how a diminution in the labour 
supply would affect deleteriously the mining industry, and | 
the Johannesburg Chamber of Trade has followed this up by 
the publication of an ‘‘open letter,’’ addressed to British 
workmen. The behaviour and treatment of the Chinese 
labourer are first dealt with, and those two bogies, yellow 
slavery and the yellow peril, are shown to be purely phantcms 
of imagination. The letter then goes on to treat of white 
skilled workmen and the relation that exists between the 
number of these employed and the amount of machinery at 
work. Idleness of the latter is shown to mean want of work 
fer the former. Previous to the introduction of the Chinese 


(Comparisons gold output and labour employed 
? before savebes the war. “ 
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labour (including Chinese) —— 
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OUTPUT AND LABOUR SUPPLY OF SOUTH AFRICAN GOLD MINES 


on the mines, the stamps dropping numbered 4755, 


and there were 11,000 white skilled workmen employed. | 


The new labour has led to an increase of stamps at work, 
the previous number having grown to 7000, while the 
white skilled workmen now amount to 16,000. Of 
the mining machinery now in use, the value of which 
is estimated at thirty-five millions sterling, the British 
workman has been responsible for the manufacture of at least 
three-fourths. If Chinese labour is withdrawn, the following 
consequences are likely to occur :—The stamps at work will 
be reduced to below 5000, and the value of machinery that 
will have to lie idle will be 11} millions sterling. 


month, will have to join the ranks of the unemployed. In 
consequence also of the reduction in the scale of working, the 
mines will spend 64 millions sterling less per annum amongst 
the public. On the other hand, if we are allowed to continue 
with the Chinese labour, the following advances are secured, 


all adding to the prosperity of the country, and leading to | 


increased trade with Great Britain. New development and 
construction will lead to about 12 millions being spent on 
machinery, plant, spares, &c., this corresponding to an 
increase during the next few years of 3740 stamps. About 
6000 white workmen, over and above the 16,000 now 
employed, will be able to get jobs at good wages. These 
future developments will enable the mines to spend annually 
a further sum of about six millions sterling amongst the 
public. The merchants of the Transvaal in this letter also 
allude to the impossibility of developing the Transvaal mines 
with white unskilled labour at what would be considered a 
fair living wage. This appeal is made to the common sense 
and fairness of the British workman, asking them to oppose 


The returns for the short month of February were :—Gold, of 
value £1,727,907 ; diamonds, £58,772 ; coal, £64,386 ; silver, 
£5251. The loss of three working days, in comparison with 
the month of January, only led to a 5 per cent. falling off in 
the gold output. The Statistical Chart, issued by the Mines 
Department, given herewith, shows comparisons of the gold 
output and of the labour supply for the past few years, and in 
contrast with the pre-war records. The fillip that imported 
labour gave to the mining industry can be plainly seen 
thereon, as also the stagnation that has recently set in, 

The March output of the Premier Diamond Mine has just 
been published. It is very satisfactory, and shows that the 
new plant is being got to work properly. Compared with the 
February return, 52,500 more loads were washed, 26,000 
more carats of diamonds were won, and the yield per 100 
loads was 5 carats better. From 214,041 loads 71,084 carats 
were extracted, the actual yield being 0°33 carats per load, 
this being the best return this company has made since 
March, 1905. Unfortunately, on 2nd April, the No, 2 tailings 
dam burst, and broke through the wall of the new and larger 
dam below it. This accident is not expected to check opera- 
tions for any time 

On 5th April the new railway, Klerksdorp — Fourteen 
Streams, was formally opened by Lord Selborne, This line 
makes a direct communication between Johannesburg and 
Kimberley, and opens out the new and shorter route between 
the Rand and Capetown. The new link line has been built 
with capital supplied by the De Beers Company, and the 
Central South African Railways have the right to expropriate 
the line within five years at cost price, plus 5 per cent. The 
object the De Beers Company had in embarking on the 


| scheme was the industrial necessity of obtaining cheaper coal 


| Galleries at South Kensington. 





About | 
5000 white skilled workmen, earning from £25 to £35 per | 


with all the power at their command the proposals of the new | 


Government with respect to the abolition of Chinese labour 
in the mines, which policy threatens the merchants of the | 
Transvaal with absolute ruin. It is considered locally that 
this attempt of the Johannesburg Chamber of Trade to place 
before the British working man, in a few plain words, the 
industrial position in the Transvaal cannot fail to be produc- | 
tive of good. Had the flood of misrepresentation been | 
checked earlier in the day by some such means, the present 
deplorable state of things on the Rand might possibly have 
been avoided. If the supply of Chinese labour is really | 
seriously interfered with, there may be graver consequences | 
following than those sketched in the ‘open letter.” A | 
boycott on British trade might possibly become a popular | 
war cry ; it has already been more than hinted at. 


| head. 


supplies. On the side of the Transvaal, besides securing a 
shorter railway connection both with the Cape and with 
Rhodesia, the coal mining industry will receive a weleome 
stimulus, and the important pastoral district lying between 
Fourteen Streams and Klerksdorp will be afforded rapid com- 
munication with the markets of the Rand and Kimberley. 





MODELS OF STEERING APPARATUS AT SOUTH 
KENSINGTON. 

Some interesting additions have lately been made to the 
cases containing models of steering apparatus in the Southern 
These additions are not yet 
in the catalogue, but in combination with those which are 
they bring this important subject very fairly up to date. 

The principal model is one of Harfield’s compensating 
steering gear, made in the 
Museum workshop, on a scale 
of 1:8. This type of gear, for 
steering by hand or by steam 
power, was patented in 1889 by 
Mr. W. H. Harfield, and is 
now largely adopted in recent 
vessels of the Royal Navy. The 
model represents, in detail, 
the modifications adopted in a 
cruiser with double rudders, 
butif the lower links are discon- 
nected it shows the simpler 
arrangement used for a single 
rudder. The rudders shown 
are of the balanced type, and the 
weight of each is carried by a 
casting attached to the rudder 
head and capable of turning 
on @ circular channelled slide 
secured to a horizontal table 
forming part of the main stern 
casting. The heads of the 
main and auxiliary rudders are 
connected by parallel links toa 
supplementary head, to which 
is keyed a quadrant, taking the 
place of a tiller. The quadrant 
is formed of a toothed rack engaging with a driving pinion 
keyed excentrically on a vertical shaft from which the steer- 
ing effort is received ; this mechanism constitutes the com- 
pensating gear, since when the rudders are amidships the 
longest radius of the pinion is acting on the rack, 
while when the resistance of the rudders increases, through 
their being set over, the acting radius of the pinion is 
in the meantime diminished, so that, approximately, the 
same steering effort is required throughout. The shaft 
of the excentric pinion is driven by a horizontal bevel 
wheel, secured to it and engaging with the driving shaft 
which is common to both hand and steam working gear. The 
hand gear is separated from the steering mechanism by a 
water-tight bulkhead, through which the driving shaft passes 
by means of a stuffing-box. Three hand wheels are provided 
for manual steering; their shaft is connected to the driving 
shaft by special gearing having a ratio of 1 to 4, and so 
arranged as to increase the turning effort exerted. 

To the hand shaft is also fitted a friction clutch controlling 
gear, patented in 1894 by Mr. Harfield, which automatically 
checks any tendency of the rudders to ‘‘ take charge ’’ should 
they be struck bya heavy sea. It consists of a friction disc 
and two loose pawl wheels placed between two fixed collars 
on the shaft ; the pawls are arranged as nipping levers acting 
in opposite directions, and the friction dise is, by an internal 
screw which carries the driving pinion, forced against one or 
other of the discs, so securing it to the shaft; the one thus 
secured acts as a ratchet wheel in preventing the reverse 
motion until it is automatically released by any movement of 
the hand wheel. Eight complete turns of the hand wheel 
suffice to move the rudder from the central position to the 
maximum angle of 35 degrees on either side. There is an 
index finger near the hand wheel which shows the position 
of the rudder, and also there is a travelling nut on the hand 
shaft which engages with safety stops when the maximum 
angle is attained. Projecting stops are provided on each side 
of the main rudder frame. 

For locking the rudder head in any desired position two 
arrangements are provided. The first is an hydraulic brake 
patented by Mr. Harfield in 1895, which consists of an oscillat- 
ing cylinder containing fluid and provided with a by-pass con- 
trolled by a valve, while the piston-rod is connected to the 
The other arrangement consists in the provision of 
suitable holes, through which locking-pins can be passed, so 
as to connect the heads with the deck plates. 

The whole steering mechanism is carried upon a combina- 


Swain Sc 


| tion of deep transverse girders and crown plates, extending 


Were it not for the very black outlook, the position of the | the full breadth of the vessel, and riveted both to the side 
mining industry might be considered as fairly satisfactory. | and deck plating. A number of the plate frames supporting 





the steering flat are shown, and these indicate the general 


character of the ship’s framing in this locality, 'The mod 

also shows the usual method of connecting the cast a 
stern-post with the flat keel plates, the vertical kee] and th 

transverse framing of the ship. To protect the’ steeri " 
arrangements from gun fire, they are arranged below th 
water-line and completely covered by a 2in. protective deck, 
made in two thicknesses. The model is admirably made and 
can be moved in all its parts by a hand wheel outside ‘th 
case, which works it by strings arranged like shafting, 7 

Close to the above is a small steam steering engine model 
on a scale of 1:4, made in the Museum from drawings 
supplied by Messrs. Bow, M’Lacblan and Co., of Paisley Tt 
represents the machinery fitted to H.M.S. Gladiator, built 
in 1896, similar stecring engines being now generally 
employed in all large vessels to supply the power necessary 
for rapidly moving the rudder, while being capable of control 
either from the bridge or from below the water-level. The 
essentials for such an engine are that it should continuous} 
follow the movement of the steering wheel both in cman 
and in direction, so that by its aid the rudder can be placed 
and retained in any position by the slight effort necessary to 
move a small wheel controlling the steam supply. The 
engine represented has two simple cylinders, 8 by 9, each 
provided with a piston slide valve and a single excentric set 
without lead. Controlling and reversing are effected by a 
third piston valve known as the ‘‘ differential’ valve, which 
is arranged between the two cylinders; it is without lap, and 
its function is to interchange the steam and exhaust connec. 
tions of the ports to the valves of the cylinders. When the 
steering wheel is turned it screws the differential valye from 
its middle position, thus allowing steam to pass to the 
cylinder valves, and causing the engine to rotate. This 
motion of the engine, however, commences to close this cen. 
tral valve again, owing to a worm on the crank shait being in 
gear with a worm wheel which acts as a nut for the screwed 
end of the valve spindle, so that the nut being fixed laterally 
the valve is serewed back to the mid, or closed, position. 
The engine is connected with the mechanism working the 
rudder by a large shaft—shown broken off—on which is a 
heavy worm wheel gearing with a werm on the engine crank 
shaft. 

An indicator shows the number of turns of the steering 
wheel that the rudder is at from its mid position, eight being 
sufficient to place the rudder from hard-over to hard-over ; 
safety stops are provided which, at the limits, prevent further 
movement of the steering wheel. Asthe engine has to work 
with steam from the main boilers, it has to stand high 
pressures, the present example using boiler steam of 300 Ib., 
reduced by throttling to 200 lb. A small coloured diagram 
showing the valves and ports, with the differential valve 
between the right and left slide valves, is fixed near the 
model ; the latter can be worked by compressed air. 








THE INSTITUTION OF CIVIL ENGINEERS : NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The first visit of the session will take 
ylace on Wednesday, May 16th, at the kind invitation of Messrs. 
Vm. Sewell and W. H. Dugdale, MM. Inst.C.E., to the Fulwell 
Quarries and Lime Works and Wear Dockyard, Sunderland. The 
party will travel by the 1 p.m. train to Sunderland, arriving at the 
Central Station at 1.21 p.m., and will then be conveyed to the lime 
works and quarries, after seeing which they will proceed to inspect 
Messrs. Austin and Sons’ patent pontoon dock and shipyard. 


INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASSOCIA- 
TION.—-The seventh general meeting of the session was held at 
the Institution, Storey’s Gate, Westminster, on Monday, 9th April, 
at 3 p.m., Mr. Basil Mott in the chair. A paper, entitled ‘‘ Tube 
Railways and their Construction,” was read by the honorary 
secretary in the place of the author, Mr. Philip A. Amy, graduate 
of St. Saviour’s, Jersey, who was unavoidably absent in Canada. 
The chairman opened the discussion, and introduced a large 
number of interesting drawings and lantern slides taken from 
actual work on the various tube railways in London, after which 
the following graduates spoke :—M. G. Duncan, E. Barrs, F. G. 
Engholm, H. C. Hodgson, A. O. Laird, P. Petrie, A. B. Symons, 
A. W. Waddy, and C, A. Walker. The chairman replied. The 
chairman very apa issued a general invitation to the graduates 
to visit the tube railways in the King’s Cross district as soon as 
suitable arrangements had been made. 


THE INSTITUTION OF ELECTRICAL ENGINEERS.—The following is 
a list of Council nominations for election of Council and hon. 
officers for 1906-7, announced at ordinary general meeting on 
Thursday, April 26th, 1906:—-As president: *Dr. R. T. Glaze- 
brook, F.R.S. As vice-presidents: *Mr. F. Gill, Mr. W. M. 
Mordey, Mr. W. H. Patchell, *Mr. C. P. Sparks. As members 
of Council: Mr. W. A. Chamen, Mr. W. Duddell, *Mr. 8. Ever- 
shed, *Mr. H. E. Harrison, Mr. J. 8S. Highfield, Mr. H. Hirst, 
Col. H. C. L. Holden, R.A., F.R.S., Mr. Walter Judd, Mr. Gisbert 
Kapp, *Mr. J. E. Kingsbury, Mr. C. H. Merz, *Mr. M. O'Gorman, 
*Mr. G. W. Partridge, *Mr. A. A. C. Swinton, Mr. C. H. Wording- 
ham. As associate members of Council: Mr. Albert Campbell, 
Mr. T. Mather, F.R.S., *Mr. J. Hunter Gray. As hon. auditors : 
Mr. F. C. Danvers, Mr. Sidney Sharp. As hon treasurer: Mr. 
Robert Hammond. The names marked with a * are those of gen- 
tlemen nominated to fill vacancies in the Council in accordance 
with Article 45 of the Articles of Association. All the honorary 
officers being eligible, are nominated for re-election. 


Roya IxstTiTvTION.—The annual meeting of the members of the 
Royal Institution was held on the Ist inst., the Duke of Northum- 
berland, K.G., in the chair. The annual report of the Committee 
of Visitors for the year 1905, testifying to the continued prosperity 
and efficient management of the Institution, was read and adopted, 
and the report on the Davy Faraday Research Laboratory of the 
Royal Institution, which accompanied it, was also read, Forty- 
five new members were elected in 1905. Sixty-three lectures and 
nineteen evening discourses were delivered during the year. The 
books and pamphlets presented amounted to about 254 volumes, 
making with 69) volumes—including periodicals bound—purchased 
by the managers, a total of 951 volumes added to the library 
in the year. Thanks were voted to the president, treasurer, and 
honorary secretary, to the Committees of Managers and Visitors, 
and to the professors, for their valuable services to the Institution 
during the past year. The following gentlemen were unanimously 
elected as officers for the ensuing year :—President : The Duke of 
Northumberland. Treasurer: Sir James Crichton - Browne. 
Secretary: Sir William Crookes, Managers: Sir William de 
W. Abney, the Right Hon. Lord Alverstone, the Right Hon. 
Earl Cathcart, Dr. A. H. Church, Dr. F. Elgar, Dr. D. W. C. 
Hood, Mr. M. Horner, Sir William Huggins, the Right 
Hon. Lord Kelvin, Mr. H. F. Makins, Dr. Ludwig Mond, 
Sir R. Douglas Powell, Bart., the Right Hon. Lord. Sander- 
son, Mr. Alexander Siemens, and the Right Hon. Sir James 
Stirling. Visitors: Dr. J. Mitchell Bruce, Mr. Dugald Clerk, 
Sir John George Craggs, Mr. H. Cunynghame, Mr. G. F. Deacon, 
Mr. E. Dent, Rev. J. ii. Ellis, Mr. R. K. Gray, Mr. C. E. Groves, 
Mr. F. G. Henriques, Mr. A. C. Ionides, Mr. C. E. Melchers, 
Mr. E. R. Merton, Mr. H. Swithinbank, and Mr. G. P. 
Willoughby. 
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EXTRA HIGH TENSION ELECTRIC SUPPLY. 


eceived from the Board of Trade a copy of the 

yw regulations as to the distribution of extra high tension 
vjectricity (a) for securing the safety of the public, and (6) for 
ensuring a proper and sufficient supply of electrical energy. 
These new regulations are supplementary to regulations 
already in foree, and must be read in conjunction with them. 

In the portion relating to securing the safety of the public, 
it is laid down that an extra high-pressure main must not be 
prought into use unless, after it has been placed in position, 
it has withstood for half an hour the application to it of a 
total pressure twice that at which it is intended to be worked ; 
if this pressure be under 10,000 volts, or of a pressure 
10,000 volts in excess of the working pressure if this working 
ressure be itself in excess of 10,000 volts. Every extra high- 
pressure main is to be protected by a suitable fuse or 
automatic circuit-breaker, but in the case of a concentric 
main that fuse or cireuit-breaker must not be inserted in any 
external conductor thereof which is connected with earth. 
In every case where an extra high-pressure supply is 
transformed or converted to a reduced _pressure, some 
suitable automatic and quick-acting means is to be provided 





Wer have r 


pr 


to protect the reduced pressure circuits from any accidental | 
contact with or leakage from the extra high-pressure system, | 
either within or without the transforming or converting | 
All metal conduits, pipes, or casings containing | 
any extra high-pressure electric line must be efficiently | 


app tratus. 


connected with earth, and must be so jointed and connected | 


across all street boxes and other openings as to make good 
electrical connection throughout their whole length. 

Every portion of any extra high-pressure electric line 
placed above the surface of the ground, otherwise than in a 
sub-station, or in any subway not in the sole occupation of 
the undertakers, must be completely enclosed either in a 
tube of highly insulated material embedded in brickwork, 


masonry, or cement concrete, or in strong metal casing | 
Where extra high-pressure | 


efficiently connected with earth. 
mains for three-phase supply consist of insulated conductors 
laid together, provision is to be made to ensure that neither 


the ground nor any neighbouring electric line or conductor | 


can become charged by leakage from any such main. Where 
this provision is made by a copper strip under a lead sheath, 
that strip is not to be less than sixteen-thousandths of an 


inch in thickness, and where it is made by steel wires outside | 


a lead sheath, each of those wires is to be not less than one- 
tenth of an inch in diameter. Where the mains are enclosed 
in a lead sheath, that sheath must be not less than one-tenth 
of fan inch in thickness, and must be permanently and 
efficiently connected with earth. Extra high-pressure mains 
for single-phase supply, and all cables connected therewith 
may consist either of two concentric conductors or of 
separate conductors. Where concentric conductors are used 
the insulation is to be maintained efficiently throughout, 
except that the outer conductor is to be connected to earth 
at one point, and where separate conductors are used 
provision is to be made, as in the case of mains for three- 
phase supply, to ensure that neither the ground nor any 
neighbouring electric line or conductor can become charged 
by leakage. 


tested, or until it is in the sole charge of the undertakers, and 
every such line must during its use be in the sole charge of 
the undertakers. 

Extra high-pressure mains are not to pass through the same 


Moreover, an extra high-pressure electric line is | 
not to be brought into use for the supply of energy before it | 
has been completely laid, properly jointed, examined and | 


ing otherwise than in accordance with their special Act, and so 
far as they relate to factories and mines, are in addition to 
and not in substitution for any regulations made by a 
Secretary of State under any Act relating to factories and 
mines. 








GRESHAM COLLEGE.—A series of four lectures on ‘* Advanced 
Algebra” will be delivered on Tuesday, May 15th, Wednesday, 
May 16th, Thursday, May 17th, and Friday, May 18th, by Mr. W. 
H. Wagstaff, M.A. The lectures will commence at 6 p.m., and 
will be free to the public. The lectures will deal chiefly with the 
binomial and multinomial theorems, 


RoyaL METEOROLOGICAL Society.—The monthly meeting of 
this Society was held on Wednesday evening, the 18th ult, at 
the Institution of Civil Engineers, Great George-street, Westmin- 
ster, Mr. R. Bentley, F.S.A., president, in the chair. Mr. Alfred 
Hands read a paper on ‘Some so-called Vagaries of Lightning 
Reproduced Experimentally.” He said that lightning isan electric 
discharge, and as such it should act in accordance with the laws 
that are known to govern the subject. We have doubtless much 
| to learn yet as regards electricity, but even though fresh facts and 
| laws may be discovered, they can scarcely be in direct opposition 
| to those already known, and, therefore, if an occurrence does not 
appear to accord with our knowledge, we should try and fathom 
the mystery, and not dismiss it asa vagary. The author, in the 
course of an extended investigation into the effects of lightning, 
has come across many cases that have been ealled vagaries, but 
| which, on a close inspection, have proved to be extraordinary only 
in the erroneous way in which they were described, and had they 
been correctly reported would have appeared perfectly consistent 
with preconceived ideas—in fact, could have been foretold in 
every case if the conditions that led to those effects had been 
known before the cvents occurred. The author reproduced 
experimentally several so-called vagaries of lightning, showing by 
means of rough models the conditions under which they occurred. 
Miss C. C. Stevens also read a paper on ‘‘The Value of a Pro- 
| jected Image of the Sun for Meteorological Study.” She pointed 
out that by this method it has been ascertained that where the 
direction of movement of the atmosphere is tangential to the limb 
| of the sun, the phenomenon of ‘ boiling” displays a coursing or 
rippling character, and that where it is perpendicular to the limb 
of the sun, the character of the movements of distortion is that of 
springing in and out of the area of the sun’s image. Both these 
elements of movement are continuous, even in the absence of all 
visible cloud, and it is possible not only to detect, but also to 
distinguish between overlying invisible atmospheric strata. 





Tue ErricieNcy oF CONDENSERS.-We have received from Mr. 
Fred Edwards a copy of some remarks on Professor Weighton’s 
yaper, which he has sent to the Institution of Naval Architects. 
le says:—‘‘ An interesting feature in the condenser which is not 
mentioned in the paper, and was not referred to in the speeches, 
is the way in which it coincides with the natural laws. Under the 
| natural laws gases and fluids of different temperatures are sepa- 
rated ; the hottest go to the top and the coldest to the bottom, the 
intervening temperatures being placed between, their positions 
being dependent upon their heat. In the old type of condenser 
the natural laws have been ignored, and the temperatures have 
been mixed up. The heat is driven in at the top, and frequently 
in a downward direction, there being spaces at the sides which 
| permit of an uninterrupted downward flow, and in some designs 
spaces are provided between the tubes to permit the downward 
flow. It is clear thatin the past the natural laws have been defied, 
and that we have been paying very dearly forit. In the new type 
they are recognised. There is nota clear space at the sides of the 
| tubes through which the hot steam can travel down, the tempera- 
| tures are not mixed up, but are designed to be where they would 
| place themselves under natural conditions. Directly I saw the 
invention I was convinced that superior results would be obtained 
| for the reasons above stated. The designer who seeks out the 


street box as other mains, uniess they are enclosed in strong } natural law, or accidentally makes use of it, generally has an agree- 


metal casing ; 
pressure mains are not to contain pipes for water, gas, or 
other service or electric mains belonging to another 


undertaking, but may contain telephone wires belonging | 


to the undertakers. 

Sub-stations are to be in the sole occupations of the 
undertakers, or of an authorised distributor, or in the joint 
occupation of the undertakers, and of an authorised 
distributor. In future, sub-stations for extra high pressure 
constructed below the surface of the street may not contain 
switches or apparatus other than transformers. 
are to be taken against the extra high tension reaching 
mains not intended for it, against fire, accident to insulation, 
access of moisture, electrical discharge, and shocks. 

Where any extra high-pressure circuit is connected with 
earth, the connection is only to be made at one point, 
namely, at the generating station, sub-station or transformer, 
and the insulation of the circuit except at that point is to be 
efficiently maintained throughout. The neutral point of the | 
star winding of each distinct three-phase circuit, used for 
extra high pressure, may be connected with earth, or may be 
insulated. If connected with earth through a resistance, 
that resistance is to be sufficiently low to ensure that the 
fuse or automatic circuit breaker in the mains shall act. If 
the neutral point is not connected with earth, a separate | 
electrostatic voltmeter placed in a conspicuous position in | 
the generating station is to be connected between each | 
distinct circuit and earth; and if the indications of the 
voltmeters show that the insulation of any of the circuits is | 
faulty, immediate steps must be taken to restore the | 
insulation, 

If the undertakers make default in complying with any of 
the preceding regulations as to supply at extra high pressure, 
they shall on conviction be liable toa penalty not exceeding 
£10 for every such default, and to a daily penalty not exceed- 
ing £10. The recovery of a penalty under these regulations 
shall not affect the liability of the undertakers to make 
compensation in respect of any damage or injury which may | 
be caused by reason of the default. i j 

In the second portion of the regulation, i.e., that for 
ensuring a proper and sufficient supply of electrical energy, 
1t is laid down that from the time when the undertakers 
commence to supply energy through any distributing main 
at extra high pressure, they are to maintain a supply 
sufficient for the use of all the authorised distributors and 
consumers entitled, for the time being, to be supplied, and 
the supply is to be constant. No extra high-pressure main 
= to carry more than 1000 kilowatts unless ‘* adequate 
eb is made for an emergency supply in the event of a 
ae of the main.’’ The minimum pressure at which | 
the fe : supplying current to an authorised distributor and 
pty of the current are to be declared before supply | 
Me ee - The pressure is never to fall below this 
a ray and never to exceed it by more than 124 per cent., 
pees requency to vary more than 24 per cent. under a 
ing 25 not exceeding £5 and.a daily penalty not exceed- | 
eal . Present regulations are not to be construed as 

orising undertakers to lay any line or work their undertak- | 





Precautions | 


and street boxes containing extra high- | able surprise; some other unexpected advantage is frequently dis- 


covered. In this case the air being kept in contact with cooler 
tubes and fora longer time, enables it to be more efficiently 
cooled, which, owing to air being a non-conductor, is ditficult 
| to effect, but when cooled the air, owing to its being, as stated, a 
non-conductor, can be passed rapidly into the pump before it has 
had time again to become heated, and this being so enables one 
pump to perform two duties, viz., to deal with both the hot water 
and cold air. In addition to this, it appears the condenser 
has different pressures, the least at the top and the greatest at 
the point of discharge, viz., the hottom, both placed exactly where 
we would put them if we had the power. [ notice Professor 
Weighton speaks of two, and, in fact, three pumps, not giving 
better results than one; also I note his remarks about the power 
required for driving them. It apparently has escaped his notice that 
the one pump had emptied the condenser, and the condenser being 
empty there was no more air to pump or work to do.” 


NortH BritIsH ASSOCIATION OF GAS MANAGERS.—At a meet- 
ing of the North British Association of Gas Managers held in the 
Grand Hotel, Glasgow, on April 14th, Mr. William McCrae, 
Falkirk, in the course of his address as president, said that there 
were now on the market many forms of charging and discharging 
machinery, all simple and comparatively inexpensive, and he 
would recommend those gas managers in charge of medium-sized 
works to consider the advantage or otherwise of such machinery, 
as by its adoption the onerous labour of the gas stoker was done 
away with, and at the same time, in many cases the introduction 
of such machinery would be fraught with beneticial results to the 
undertaking. As was well known, stoking machinery had been 
recently installed in the new works at Falkirk. It was the first 
machinery under this particular patent in use in any gasworks, 
and it was giving very satisfactory results. On the subjects of 
distribution and lighting, he said that the thanks of all were due 
to Baron Auer von Welsbach for the system of incandescent light- 


| ing, of which he was the pioneer, and which had given new life to 


the gas industry all over the world. Not only had the ordinary 
incandescent burner aided the gas industry in a marvellous fashion, 
but what with high-pressure gas and other means of incandescent 
lighting, electric light, which in the year 1878 was to sound the 
death-knell of gas undertakings, had really had to take a back seat. 
He had no personal animus towards electric light in any of its 


| forms, but he spoke advisedly after what had taken place in such 


cities as Berlin, Paris, London, and Liverpool, where the 
electric light, after having been in use for a number of 
years, had been in large measure supplanted by high-pres- 
sure or other means of incandescent gas lighting, to the cities’ 
and the ratepayers’ benefit, not only with regard to economy, 
but with respect to the better lighting of the streets. Any 
one who saw the lighting effect in Bloomsbury, Whitehall, and 
other parts of London by the incandescent burner could not but be 
impressed by the adaptability of this system for public lighting. 
There was, however, no use trying to have satisfactory results from 
incandescent lighting with the ordinary street lanterns which were 
previously used for the fiat-flame burners, as, unless the lanterns 
were constructed entirely wind and dust-proof, the number of 
mantles required would be excessive, and the whole results dis- 
appointing. The whole gas industry, he thought, was under a 
debt of gratitude to the South Metropolitan Gas Company for its 
far-seeing policy in acquiring that valuable deposit of monazite 
sand in North America, The effect on the price of thorium since 


the deposit was acquired had been to reduce it from 53s. to 27s, 
per kilogramme, thereby ensuring that the cost of the mantles in 
this country would be continually reduced, or, at least, that it 
would not be increased to a prohibitive figure. 


UNSOLVED PROBLEMS IN METALLURGY.* 
By Rosert Appotr HADFIELD, M. Inst. C.E. 
(Concluded from page 455.) 

Part I. 


HAVING indicated some of the problems met with by the metal- 
lurgist, the lecturer went on to describe the means by which 
solutions of many of them are to be expected, and explained that 
later on in the evening a series of demonstrations and experiments 
would be carried out. The order of these demonstrations and 
experiments was, it was explained, as follows:—I!. Literature. 
II. Alloys, and their special properties. III. Chemistry and 
chemical laboratory apparatus. 1V. Metallography. V. Heat 
treatment, including the application of pyrometry and the study 
of recalescence, phenomena, and other changes. VJ. Electricity 
in relation to metallurgy. VII. Testing of various kinds. 
VIII. Tests at liquid air temperatures. 1X. Expansion co- 
efficients. 

I.—Literature.— The literature and reminiscences of the past 
shownin the reading-room represented a collection of the chief metal- 
lurgical works, commencing with those by Albertus Magnus and 
Agricola of the fourteenth and fifteenth centuries, down to the 
best modern works. There was also exhibited a collection of por- 
traits of about fifty prominent workers in scientific metallurgy, 
dating from early to recent times. The lecturer explained that 
he was at present compiling a list as complete as possible of 
various metallurgical literature. Aristotle, as far back as 384 B.c., 
described the manufacture of Indian steel. The wonderful work 
of Agricola-—1490-1555—the Bessemer of his day, ‘‘ De re Metallica,” 
may be specially emphasised. 

I1.—Alloys and ther special properties.—As this subject has 
been dealt with in the first part of the address, and the 
peculiar properties of certain alloys indicated, a btief reference 
enly to those exhibited will now be made. In the brittle 
iron manganese alloy containing 44 per cent. manganese the 
properties of iron seem quite reversed. Although the carbon 
present is comparatively low, yet this alloy is more brittle 
than cast iron. With an increase of manganese to about 
12 per cent. the properties of this alloy again entirely change, and 
it becomes of more than ordinary interest. When forged and 
treated this steel has a tenacity of about 60 tons per square inch, 
with a ductility of 40 per cent. to 50 per cent., or considerably more 
than that of pureiron. Yet the determining factor, manganese, is 
in itself an exceedingly brittle metal. It also becomes practically 
non-magnetic, and, unlike certain nickel iron alloys which also 
appear to be non-magnetic, but are reversible, it cannot be ren- 
dered magnetic even by quenching in liquid air, nor does ordinary 
heating render it magnetic. When it is considered that the same 
metal, manganese, combined with copper and aluminium in the 
material known as the ‘‘ Heusler” alloy, gives a magnetic product, 
although no iron is present, it will be recognised what a wonder- 
fully wide field for research is offered by alloys of various kinds. 
The results to be expected are so curious that it is not possible to 
generalise from one to another; each alloy must be worked out. 
Another illustration of the peculiar nature of these iron alloys is 
that of ‘‘ Resista” steel, already described before our Institution. 
This material contains 8 per cent. C., 6 per cent. Mn., about 
15 per cent. Ni., and the rest iron. In the cast furm it can be bent 
double when cold, as illustrated by the 2}in. bar shown. When 
forged its tenacity is 58 tons per square inch, with the extraordinary 
elongation of 60 per cent. to 70 per cent. This alloy is only feebly 
magnetic until cooled in liquid air, when its magnetic properties 
are considerably increased, but it is not embrittled by this treat- 
ment. Now, a singular fact regarding this alloy is that if either 
the manganese or the nickel is omitted, an extremely brittle pro- 
duct is the result ; but, combined together, they produce the most 
ductile iron alloy known. A number of alloys, also metals, having 
peculiar properties were shown, including inert, pyrophoric alloy, 
magnetic copper alloy containing no iron, tantalum, manganese, 
chromium, 75 per cent. silicon alloy, hematite cast iron containing 
only 33 per cent. silicon; yet at the same time no less than 2-03 per 
cent. graphite. 

IT1.— Chemistry and chemical laboratory apparatus.—In addition 
to apparatus showing carbon combustion and ordinary carbon 
calorimetric methods, there were also exhibited methods of stirring 
solutions by means of air blasts ; the Sartorius balance, which is 
capable of such delicate weighings that it will detect difference of 
js of a milligramme, or -000003527—i.-., s<34555 —of an ounce ; 
apparatus for determining sulphur in iron and steel, enabling the 
result to be obtained in from twenty to thirty minutes, according 
to the solubility of the specimen. 

IV.—Metallography.—The microstructure of iron and its alloys 
is an important branch of research to the metallurgist, but it must 
be taken correlatively. It must be distinctly understood that in 
the study of alloys no one branch of investigation can solve the 
problems met with in metallurgy. It is by a correlation of the 
whole of the facts that true and lasting evidence will alone be 
obtained. In addition to ordinary microscopes for the examina- 
tion of metallic sections, there were shown photomicrographic 
apparatus suitable for general metallurgical work, capable of 
making magnetic sections from 25 to 2000 diameters, and for 
photographing such sections at the highest magnifications, and 
also typical sections polished and etched for examination, as 
well as the apparatus for polishing such sections. 

é eat treatment, including the application of pyrometry with the 
study of recalescence phenomena and other changes.—(a) Pyrometry : 
Such immense strides have been made in this branch of science 
during the last decade that when we look back the advance appears 
marvellous, considering the short time that has been occupied by 
the work. It is but a few years ago that any correct determina- 
tion of high temperatures became possible ; chaos is the only word 
suitable to the conditions previously existing. Misleading data 
only increased the confusion. Now, by means of the modern pyre- 
meter, temperatures up to 1100deg. or 1200 deg. Cent. can bo 
determined within a few degrees ; in fact, Callendar claims that by 
his research instrument it is possible to indicate within one-tenth 
of one degree Centigrade. A number of pyrometers was shown, 
including those of electrical type, both indicating and recording, 
also of optical type; apparatus for calibrating and obtuining 
heating and cooling curves to show the recalescence and critical 
points of iron alloys. (b) Recalescence: This phenomenon and 
other changes produced in iron by heat treatment were discovered 
by Barrett, a representative of pure science. Osmond of France, 
the Bessemer gold medallist of this year, saw the wealth of infor- 
mation which lay in this advance, and the beautiful methods of 
obtaining heating and cooling curves he initiated have been invalu- 
able by enabling the metallurgist to know how to heat-treat in a 
scientific manner the particular type of steel with which he is 
working. Osmond’s work has enabled profound modifications of 
great practical value to be obtained with regularity and certainty. 
Recalescence curves were shown and the various change points 
seen information. These changes in heating and cooling, many of 
them occurring suddenly, and the phenomenon of recalescence, 
were traced by means of special apparatus. (c) Heat treatment: 
This branch is really comprised in the work of the two preceding 
subjects, 

"T.—Electrvicity in relation to metallurgy—(a) Electric furnace = 
A number of small laboratory furnaces worked by electric energy 
were shown, including those used for heat treatment and melting 
purposes. () Electrical and magnetic qualities and measurements: 
It is not unnatural that the most magnetic metal known, iron, 
should offer problems of profound interest to the scientific investi- 
gator; beyond this the study of the electrical and magnetic 
properties of iron and its alloys is of the greatest practical value ; 
in fact, if the magnetic properties of iron were taken away, the 
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world would lose a great part of its artificial illumination, for electric 
energy, practically speaking, could not be generated. The range 
in magnetic capacity varies in an extraordinary manner, from 
practically nil in the iron-manganese alloy, to pure iron, the most 
permeable and magnetic metal known. Determination of 
magnetic capacity, permeability and resistance, are, therefore, of 
great importance, for the electrical engineer largely draws upon 
iron for the construction of his machinery. The many complex 
instruments and apparatus now used make it impossible to show 
ee than a few of the simpler ones used in the testing of iron and 
steel. 

VII.—Testing of various kinds.—We here enter upon a domain 
in which the civil engineer is largely interested. Whilst he may 
not, in a direct form, concern himself so much about the manner 
in which the material brought to him by the metallurgist is pro- 
duced, he now takes great interest in its properties. He inquires 
how it will stand in every-day service under shock, wear and tear, 
atmospheric influence, and other conditions to which it may be 
subjected. He properly says, ‘‘These wonderful tests are very 
well, but can you always produce them regularly? Is the material 
economical in practical use?” He also asks other questions of a 
like nature. Mechanical properties, as they are usually termed, 
have in the past largely consisted in the determination and tenacity 
and ductility by the static method. New types of tests are, however, 
springing up. They represent an attempt to test material under 
conditions more nearly approaching those of actual service—for 
example, under vibratory, alternating, shock, bending, and shearing 
stresses. Apparatus for tests of this kind necessarily occupy much 
space and cannot well be exhibited except in a testing-room, but the 
various machines used are now becoming well known. They include 
those of Arnold, Guillery, Avery, Frémont, Izod, and others. ‘lest 
pieces broken by some of the above methods prove that it will not 
do to rest content with ordinary static tests, useful as these are, 
for they do not throw sufficient light on many important facts met 
with in practical every-day work. To show the manner in which 
an ordinary static test may mislead, the following interesting 
experiment was carried out :—Mild steel of best quality, contain- 
ing C 0-12 per cent., Si 0-02 per cent., S 0-15 per cent., P 0-15 
per cent., Mn 0-28 per cent., was obtained. This, in its properly- 
prepared condition, possessed the following mechanical properties : 
—An elastic limit of 16 tons per square inch, a tenacity of 28 tons 
per square inch, an elongation of 35 per cent., and a reduction in 
area of 65 per cent. Under the notch or nicked test this bent 
double cold, as shown in the specimens exhibited. Portions of the 
same steel were heated to about 1200deg. Cent., and allowed to 
cool slowly. The results were as follows :—Elastic limit, 9 tons 
per square inch ; tenacity, 22 tons per square inch ; elongation, 46 
per cent. ; reduction in area, 64 per cent. There is no doubt that 
careless and improper heat treatment, either originally by the 
maker or afterwards by the user, is largely accountable for most 
of the so-called mysterious failures of boiler plate and other steel 
for structural purposes, and yet the existence of the defects or 
peculiar brittle structure is not detected by the usual tensile 
tests. 

ViII.—Tests at liquid air temperatures.—A new branch of 
investigation has appeared recently. It is that of the examination 
of the properties of iron and its alloys at extremely low tempera- 
tures. This research has been made possible by the work of our 
honorary member, Sir James Dewar, to whom our thanks are due, 
not only for having made it possible to produce liquid air, but for 
the means suggested for carrying out these tests to which I refer. 
Although scarcely coming under mechanical tests of an ordinary 
nature, this research occupies a position so peculiarly its own that 
it seems worth while to make a brief reference to it. Those 
interested will find a full account in my paper to the Iron and Steel 
Institute, read in May, 1905. Many remarkable properties of 
iron alloys, which can be arrived at in no other manner, are 
brought out by these scientific investigations. 

1X.—Expansion coefficients—A fascinating line of research is 
opened in the study of the peculiar behaviour of different iron 
alloys, and the examination of their contraction and expansion 
behaviours over a range of temperatures from -— 200 deg. Cent. 
to 800 deg. Cent. Experiments were shown to illustrate this. 








Execrric Power IN STEEL Works.—On the 23rd inst. Mr. 
Kenneth R. Stuart, manager of the Sheffield branch of the Elec- 
trical Company, Limited, London, delivered a lecture to the Society 
of Engineers and Metallurgists in the Department of Applied 
Science of Sheffield University on ‘‘ Electrical Power in Iron and 
Steel Work, with special reference to its Application to Rolling 
Mills.” Mr. Stuart dealt very fully with the latter part of his 
subject, giving details of the electrically-driven roils at the 
Remscheid Steel Works, where tests showed that the cost of 
operating the mill by electricity was one-half that of the former 
steam ‘drive. The question of using electricity at high voltage, 
he said, had perhaps been gone into more thoroughly on the Con- 
tinent, and there were many examples there where such motors 
were supplied with current at several thousand volts pressure. 
He knew of a large number of rolling mill motors directly con- 
nected to high tension systems which were giving great satisfac- 
tion. There was at the present time a motor with an output of 
80 kilowatts running with current supplied by the Sheffield Elec- 
tric Supply Department at a pressure of 2000 volts, and another 
would shortly be working at the same pressure. The lecturer 
described what he believed to be the largest electrically-driven 
rolling mill in existence. The mill was capable of dealing with 
blooms weighing 44001]b., which were rolled into railsand girders. 
The complete process took from four and a-half to five minutes, 
during which time there were twenty-one passes. In full opera- 
tion this mill would turn out 600 tons of finished material per day. 
A cordial vote of thanks was accorded to the lecturer. 


WEEKLY Pay IN CLYDE SuHipyarDs.—At a conference of 
employers and workmen delegates held on March 26th, a deputa- 
tion representing the federation of shipbuilding and engineering 
trades, and the general federation of trade unions, informed the 
employers that the members of the unions affiliated to these 
federations had voted by 16,069 to 2728 in favour of striking in 
order to enforce weekly pays. After a long discussion of a 
proposal of the employers that they should take the matter back 
to their respective associations and give a reply later, the men 
insisted on an immediate reply. At last a compromise was agreed 
to, the masters promising to give a definite reply ‘‘ before the end 
of April.” Eventually, it was arranged that the reply should be 
given in conference on the 30th ult. On that date a conference 
lasted for three hours, and about an hour after it closed the 
deputation from the men met with a larger representation of the 
different unions, and submitted a report of the conference. The 
following official report of the men’s meeting was afterwards 
issued :—‘‘The deputation reported that the employers had 
offered the weekly pays from the Ist of October, with certain 
conditions which did not commend themselves to the men’s 
representatives, and which the meeting of delegates unanimously 
repudiated. After a thorough discussion it was unanimously 
decided that the joint secretaries be instructed to send to the 
employers a resolution in favour of weekly pays coming into effect 
on Saturday June 2nd, and requesting a detinite answer to this 
resolution on or before 19th May. It was also arranged that a 
further meeting of delegates would be held on Monday, May 21st, 
to consider the reply received from the employers.” Neither the 
employers nor the men indicated what the ‘‘ certain conditions ” 
were, to which the men’s representatives objected, but it is under- 
stood that a large part of the time of the conference was taken up 
with the question of broken time after pays, the methods by 
which this should be calculated, and the effect which the amount 
of time lost under weekly pays as compared with that lost under 
fortnightly pays might have on the permanence of the new system 
of payment. 


FOUR MONTHS’ SCOTTISH SHIPBUILDING. 


THE output of new tonnage on the Clyde during April 
amounted to 31,650 tons, made up by eighteen vessels, the 
largest of which was the Pacific Steam Navigation Company’s 
Oriana, a twin-screw steamer of 8000 tons and of 8000 
indicated horse-power, sent off the stocks of Barclay, Curle 
and Co. The April output, though not a_ record 
figure, swells the total for the first four months of the year 
to the unprecedented figure of over 177,260 tons. This is 
higher than the previous highest output for the correspond- 
ing period—viz., that of last year—by as much as 21,140 
tons, which is almost equal to an average month’s work. 
The Clyde output for the month of January was fifteen 
vessels of 31,160 tons; for February, eighteen vessels of 38,893 
tons; for March, twenty-six vessels of 58,478 ; and for April, 
eighteen vessels of 31,650 tons. These are not only high 
figures, but the tonnage they represent includes a large pro- 
portion of high-class and costly-equipped shipping. As 
regards the placing of new work, the month of April has only 
accentuated the dearth—one might almost say the complete 
cessation—which the previous months gave evidence of. 
During the whole four months only about 60,000 tons of new 
work has been reported as placed with builders all over 
Scotland. Viewed in the light of the output of 177,260 tons, 
this fact would seem to point conclusively to a decided 
‘*slump ”’ in contracting for new shipping. The placing of 
one rather important contract, however, has just been 
definitely announced. The managers of the Allan Line, J. 
and A. Allan, have contracted with Barclay, Curle and Co., 
Limited, Whiteinch, for the building of a large twin-screw 
passenger and cargo steamer — 520ft. long and 12,000 
indicated horse-power—which is to be employed as an 
adjunct to their Canadian mail and passenger service from 
Liverpool. Although a twin-screw steamer, she is to be of 
intermediate power and speed between the swift turbine and 
the other mail steamers employed in this service, and will be 
propelled by reciprocating engines, also made by Barclay, 
Curle and Co. 











ScorrisH INSTITUTION OF ENGINEERS AND SHIPBUILDERS,—For 
the Institution of Engineers and Shipbuilders in Scotland, which 
body now numbers close on 1600, and has hitherto jointly shared 
premises in Bath-street, Glasgow, with the Royal Glasgow 
Philosophical Society, a new independent home is about to be 
erected in Elmbank-street opposite the High School of Glasgow. 
The buildings are to be from a design selected from amongst tifty 
separate competitors, and will cost with site, &c., between £25,000 
and £30,000. Apart from the funds otherwise available, a number 
of members who are partners in well-known engineering and 
shipbuilding establishments on the Clyde have come forward, 
before any positive or systematic scheme of gathering a fund has 
been organised, with promises of very substantial contributions. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A metropolitan district meeting will be held at 
Battersea on Saturday, the 19th day of May, 1906. Members will 
assemble at the Town Hall, Lavender-hill, Battersea, 8.W., at 
10.30 a.m, After the transaction of certain business a discussion 
will take place on the following paper, which will be taken as 
read :—‘‘ Engineering Notes on the Public Works of a Metropolitan 
Borough—Battersea,” by T. W. A. Hayward, A.M. Inst. C.E., 
Borough Engineer and Surveyor. Afterwards the artisans’ dwell- 
ings, ‘own Hall estate, and two roadways opposite the Town Hall, 
laid with tarred slag macadam, will be inspected, and a drive will 
be taken through the Shaftesbury and Beaufoy estates of artisans’ 
dwellings to Latchmere estate, and inspection made of the artisans’ 
dwellings erected by the Battersea Borough Council, the new 
ladies’ swimming bath, men’s first-class swimming bath, second- 
class ditto, boys’ swimming bath, first and second-class slipper 
baths, public laundry and wash-houses, now in course of erection, 
artesian wells and waterworks plant, disinfecting station, coroner’s 
court, mortuary, shelter, &c. Vists of inspection will also be paid 
to the Culvert-road depét, flag-making machinery, then motor to 
the works department, Battersea Park-road, workshops, machinery, 
stores, &c. 

ScorrisH INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—At 
a general meeting—the last for the present session—of the Insti- 
tution of Engineers and Shipbuilders in Scotland, held in the 
Institution rooms, Bath-street, Glasgow, on the Ist inst., the fol- 
lowing nominations which had been made for office-bearers for 
the sessions 1906-1907 were approved of :—President, Mr. James 
Gilchrist, re-election ; vice-presidents, Mr. C. P. Hogg, C.E., and 
Mr. A. Cleghorn; members of Council, Mr. William Brown, 
Simons and Co., Renfrew; Mr. James Rowan, David Rowan and 
Co., Glasgow ; Mr. Peter Wallace, Ailsa Shipbuilding Company, 
Troon; Mr. Kk. D. Munro, Scottish Boiler Insurance Company ; 
Mr. J. E. Harrison, and Mr. James Donald. Awards of books 
were given to Mr. Alex. Melancovich for his paper on ‘‘ Multiple 
Steam Turbines,” and to Dr. Bruhn for his paper on ‘‘The Methods 
of Estimating the Strength of Ships.” Mr. James Howden after- 
wards replied at some length to the discussion on his paper on 
‘‘The Screw Propeller Controversy,” and Dr. R. F. Muirhead, 
M.A., read a paper on ‘‘ Equimomental Systems, with their Use 
in Applied Mechanics,” the discussion on which was partaken in 
by Mr. H. Bamford, M.Sc., Mr. W. J. Goudie, B.Sc.,and Professor 
Jamieson. Ata meeting of the Students’ Section of the Institr.- 
tion held on May 8th, a paper by Mr. J. G. Johnstone, B.Sc., was 
read an “‘The General Problem of Ship Stability, with reference 
to Submarines.” 

THE ARDROSSAN-BELFAST TURBINE STEAMER VIPER.—The 
official trials of the new fast turbine steamer Viper, built to the 
order of G. and J. Burns for their summer daylight service between 
Ardrossan and Belfast by the Fairfield Shipbuilding and Engineer- 
ing Company, have been completed. The Viper, which isto take 
the place of the paddle-steamer Adder—also a Fairtield production 
—is 325ft. long, and has a long upper promenade deck with steel 
shelters forward, two masts, and two funnels, She carries 1700 
passengers, the tirst-class accommodation being forward, and the 
second-class aft, while for both classes spacious promenade spaces 
are provided, both sheltered and open. The series of speed and 
manceuvring trials were carried through without a hitch of any 
kind, the results affording ample marginin every way. The trials, 
after some unofficial preliminary steaming, consisted of a series of 
runs on the measured mile at Skelmorlie, at uniformly progressive 
speeds—six double runs between the Cloch and Cumbrae lights at 
full speed, a stopping trial from full speed, and three’runs back- 
wards at full speed on the measured mile. On all the trials the 
vessel was loaded with coal and pig iron, to represent as nearly as 
possible her actual service condition, A speed of over 22 knots was | 
attained, and the contract speed of 21 knots was.easily obtained | 
with natural draught only, although 4in. air-pressure was allowed | 
by the contract. ‘The possession of this swift vessel will enable the | 
time from Ardrossan to Belfast to be reduced to about 34 hours, | 
The manceuvring tests were severe, but were quite satisfactorily | 
gone through. From full speed ahead the vessel was brought to a 
dead stop in 14 minutes, A speed of 14} knots astern was recorded, 
without in any way forcing the astern turbines to their full power, | 
Anchor and electric light trials were also successfully carried out, 
and the owners expressed themselves as extremely pleased both 
with the vessel and with the trials. The Viper will be put on her 





station at an early date. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. . 

(From our own Correspondent.) 
Better Prospects. 


THE various works in the district are for the most 
pretty well employed, and there is less complaint about laches 
orders. Some good home contracts have been secured, whilst th 
manner in which the foreign trade is keeping up is likewise 
cman. 4 It is not anticipated that the difficulty in Easte 
Europe will prove sufficiently formidable to affect the flow of on 
merce, Electrical and hydraulic engineers are well occupied, and 
machine toolmakers are steadily engaged. Bridge and roof 
work is under construction in fair quantities at the structural 
engineering yards, whilst boilermakers give better reports thai 
recently. For steel forgings demand is only moderate, Ph 
good contracts are under execution for cables and anchors. The 
rolling stock makers are well occupied, and so are manufacturers 
of nuts and bolts, and other railway fastenings. 


A City of Stee, 

I do not hear, so far, of any orders on account of the San 
Francisco disaster having reached the Midlands, although a 
rumour has been current that an inquiry has been received 
Rome, however, was not built in a day, nor will the new San 
Francisco be, and there is plenty of time yet for business to reach 
this district if any is to come. Local opinion seems to coincide 
with the statement of a heavy American loser, namely, that “ the 
lesson of the earthquake is to build in steel.” Most of the steel 
will have to be new, although it is said that some of the steel 
frames can be straightened out and used again on the same build. 
ings at a small expense. In many cases the steel framework, with 
its brick and stone finish anchored to it, swayed, but regained its 
equilibrium. The heat, whilst cracking brick and stonework, did 
not, in many instances, greatly deteriorate the steel. The steel 
structures seemed to fare better in the earthquake than wooden 
ones, and in the fire they were ‘‘the hope of the city.” Midland 
structural engineers regard the steel frames as having, from all 
accounts, come through the catastrophe very well. Advices on the 
subject just to hand in this district from the States, whilst stating 
that there has been a call made on Pittsburg for material to 
rebuild the city, declare that ‘‘it is painfully apparent that the 
Pacific Coast could not have called on us for supplies at a more 
inopportune time. Every mill and factory in Westen Pennsyl- 
vania is working to capacity finishing preceding orders, and thus it 
will be for many months to come.” This admission quite coincides 
with what was generally understood on this side, and strongly 
enforces the probability of material being ordered from the North 
of England and Midlands, especially as the German steel works are 
also understood to be almost full up. But structural steelmakers 
in our own country are also pretty busy themselves, so that 
altogether it looks as though this — of the British steel 
trade has a good summer before it. idland prices are still quoted 
as follows :—Joists, £7 to £7 2s 6d.; angles, £6 15s. to £7 ; girder 
plates, £7 10s, to £7 15s. 


Pig Iron. 

There has recently been more buying, though demand has 
not got back to the level occupied in the winter. Staffordshire 
cinder forge pigs are 52s. 6d.; part-mines, 54s. to 56s.; all-mine, 
ordinary, 65s, to 70s.; all-mine, best, 85s. to 90s.; and cold blast, 
105s. With regard to Midland sorts, consumers do not seem 
willing to give more than about 52s. 6d. to 53s. 6d. for North- 
amptons, and 1s, more for Derbyshires. 


Manufactured Iron. 

Best bars are in good demand at £9. Galvanised corru- 
gated sheets are still quoted £12 7s. 6d. f.o.b. Liverpool. Close 
on 15,000 tons have been exported so far this year, or some 17,000 
tons better than in the corresponding period of 1905. The Argentine 

tepublic has taken 30,938 tons, or an increase of 5693 tons ; India, 
27,950 tons, which is better than a year ago by 7718 tons; and 
Australia, with New Zealand, 25,839 tons, or an improvement of 
4570 tons. The value of the four months’ trade with all countries 
has been £1,932,091, which isan advance compared with last year of 
£396,316. Rivetiron is quoted nominally £7 15s., with a moderate 
call. Best charcoal I.C. tin-plates made in this district have 
recently, in consequence of the movements in tin, been advanced 
2s, per cwt., making the present quotation 27s. 6d. per cwt. 


South Staffordshire Coalmasters’ Association. 

Alderman G. H. Claughton has been selected Chairman of 
the South Staffordshire and East Worcestershire Coalmasters’ 
Associatiation. The annual report states that no change in local 
wages has taken place since 1904. The present rates are :—Thick 
cont 4s, 8d., and thin coal 3s. 8d. per normal day—for collieries 
west of Dudley—the thick coal rate of wages being 40 per cent. 
above the 1888 standard of 3s. 4d. per day. The special commit- 
tee appointed to confer with Mr. W. N. Atkinson, Government 
Mines Inspector, with reference to colliery rules, are making 


progress. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, May 9th. 


A Quieter Feeling in Pig Iron. 

THE fluctuations in warrants last week would appear to 
have had a rather inimical effect on pig iron, though at the time of 
writing they appear to have steadied up. Still the rather down- 
ward tendency in values caused many buyers to_hold off in the 
expectation of still lower rates. We scarcely think, judging from 
numerous inquiries made in the best informed quarters, that this 
expectation will be realised. On the Manchester Iron ’Change on 


| Tuesday, while there was not a large attendance of rs F makers, 


and for once in a way, merchants appeared to be holding out for 
There was also a fair number of inquiries on the market, 
but still the tone was quiet. Middlesbrough iron was the turn 
dearer, but Scotch barely maintained late rates. _ Lancashire 
makers showed no change. No meeting of the Lincolnshire 
Association was held last week-end, so that quotations remained 
as before. Derbyshire and Staffordshire was quietly steady. 
Where anything was doing in forge iron, it was at late rates, 


full rates, 


Steel and Steel Products. 
We hear better accounts on all hands in this depart- 
ment. A fair number of locomotive orders have been placed 
recently in the Manchester district, and this has caused an 





increased demand for plates. It was also stated on ’Change that 
steel, in place of goupes tubes, are to be introduced into their con- 
struction. The high price of raw copper is to a great extent the 
cause of this. Bars also continue in good demand. 
Manufactured Copper. 
There was a very quiet feeling in this department. The 
high prices militate against a large demand. The recent advance 
in brass tubes is maintained, 


Sheet Lead. 
This has been advanced another 10s. per ton. 


Quotations. 
Lancashire No. 3 foundry, 61s.; Lincolnshire, 55s. 6d. to 


56s.; Derbyshire, 58s, 6d, to 59s.; Staffordshire, 54s.; Middles- 
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prough, open brands, 58s. Ln eg: : rag +n Glengar- Coking Slack, Coke, &c. the figure is almost nominal, as buying is nearly at a standstill. 
62s, to 62s. 6d.; Eglinton, 61s. 6d.; Dalmellington, 61s., There is a ready sale for smudge for engine purposes, the Imports are, however, very heavy, and the output of hematite iron 

Seco Manchester ; West Coast hematite, 64°. 9d. to 65s., f.o.t.; | Lancashire and Yorkshive textile posi 8 I on dickeicke taking in the North-east of England was never so large as it is at 

Fast Coast hematite, 68s, to 68s. 6d., f.o.t. Delivery Heysham: | , satisfactory tonnage. Ordinary samples fetch from 3s. 3d. to | Present, notwithstanding that the proportion of steel produced 

Gartsherrie, 638.3 ee arog epee - 60s. on Eglinton, | 3. 6d. per ton. For coking slack and smudge there is also an from Cleveland ironstone has considerably increased, 

;, 6d. to 60s.; Dalmellington, 59s. Delivery Preston: Gart-| excellent demand, and prices are firmly maintained, 4s. 6d. to 

OM rie, 64s.; Glengarnock, 61s. to 61s. 6d.; Eglinton, 60s. 6d.;| 4s. 9d. per ton being ditainable at the pits. Coke is pretty | Shipments of Iron and Steel. 

Dalmellington, 60s. Finished iron: Bars, £7 5s.; hoops, | much as before, the supply being somewhat in advance of what The exports of ye iron from the Cleveland district are 

£7 17s. 6d.; sheets, £8 7s. 6d. to £8 12s. Gd. Steel: Bars, | the market needs. Good smelting coke is about 10s, 6d. per ton, | practically unprecedented in regard to extent, and especially are 


£7 5s.; hoops, £7 15s.; boiler plates—official, £8 J2s. 6d.; plates 
for tank, girder, and bridge work, £7 7s. 6d. to £7 12s, 6d.; 
English billets, £5 7s. 6d. to £5 12s, 6d.; foreign, nil; sheets, 
£8 17s. 6d, Copper sheets, £97 to £99 per ton; seamless copper 
tubes, 12}d.; brazed, 12d.; seamless brass tubes, si condenser, 
10}d.; brazed brass tubes, 104d.; rolled brass, 8?d.; brass wire, 
Py per lb, Sheet lead : £19 per ton. 


Lancashire Coal Trade. 

The market here remains featureless. House coal is very 
t, but for slack and forge and manufacturing coal there is 
a strong demand, and holders are asking full rates. Shipping 
demand continues brisk owing to the French strike. There is no 
change to note on last week’s quotations, 


quie 


BARROW-IN-FURNESS, May 10th. 


Hematites. 

A firm and steady tone characterises the hematite iron 
trade of this district, and a good volume of business is being done. 
Makers are well off for orders, and it is estimated that nearly one 
half of the pig iron being produced is being used by steel makers 
in the district, who are more busily employed than they have 
been for some time past. Commencing with last September, 
there was a run of six months during which the Bessemer steel 
trade was quiet, and there was consequently a lot of iron for sale 
in the open market. Now much of that iron is being used in the 
district at the Bessemer mills, and there is consequently less for 
disposal to users outside the district. This fact doubtless helps to 
keep the market firm and prices steady. Mixed Bessemer 
numbers are at 67s. per ton net f.o.b., and warrant iron is at 
63s. 9d. net cash sellers, buyers 14d. less. Special classes of iron 
are being largely produced, and they are selling at about 68s. 
according to analysis, Stocks of warrant iron have slightly in- 
creased during the week. The holding now amounts to 79,496 tons, 
Makers hold very small stocks. Ferro-manganese is in good 
demand, the consumption of speigeleisen is large, and the demand 
for charcoal iron is likely to lead to the early relighting of furnaces 
which are temporarily closed down. The trade in iron ore is very 
steady, and 15s. per ton is the quotation for good ordinary sorts 
net at mines. A large trade is being done in foreign ores from 
Spain, Algeria, and elsewhere, anf 19s, per ton is about the 
average price net at West Coast ports. 


Steel. 

The steel trade is supported with considerable orders for 
shipbuilding material, and these are likely soon to be augmented. 
Plates are at £7 7s. per ton net cash. Steel rails are in better 
demand, and makers are able to mee their mills regularly em- 
ployed, but orders are not largely booked forward, although 
makers anticipate they will be able to maintain their present 
activity during the summer months. This all depends on prices. 
Heavy sections are at £6 7s. 6d. per ton net f.o.b. The merchant 
mills are on half-time, and so also are the steel foundries, 


Shipbuilding and Engineering. 

There are rumours of important shipbuilding orders at 
Barrow, but they want confirmation. It seems, however, likely 
that important foreign warship contracts will soon be booked. In 
all departments except that of marine engineering business is 
brisk, and is likely to remain so. 


Shipping and Coal. 

A much quieter tone is reported in shipping this week, the 
exports of iron and steel having only reached 6799 tons, a decrease 
of 9669 tons on the corresponding week of last year. The ship- 
ments this year have totalled at 271,649 tons, showing a decrease 
of 33,507 tons on the corresponding period of last year. Coal and 
coke are firm and dear, and deliveries are large to local works and 
shipping. 








THE SHEFFIELD DISTRICT. 
From our own Correspondent.) 
House Coal. 

THE weather changes so sharply that the prospect of 
easier rates for household fuel has been adversely affected, and at 
the time of writing, though considerable untlerselling is reported, 
the coalowners have made no formal announcement of the summer 
reduction which has almost invariably taken place on the Ist of 
May. It is a long time since winter quotations extended into the 
second week of May, but the demand for domestic fuel is firmly 
maintained, more especially when one has regard to the advanced 
périod of the year. London and the southern markets generally 
are taking more than an average weight, and the Eastern Counties 
requirements are very satisfactory. At the same time, buyers 
have the advantage, as there is keen competition for the orders in 
the market. Good Silkstone is quoted up to 12s, rer ton, 
secondary qualities making from lls. to lls, 3d. per ton. 
Barnsley thick seam house coal, in best samples, makes about 
10s. 6d. per ton, other qualities being from 8s, to 8s, 3d. per ton 
at the pits, 


Steam and Gas Coal. 


oe business in steam coal gets better every day, the 
Baltic ports taking increased weights, and the general requirements 
of the large works showing no sign of decreasing. Both Hull and 
Grimsby are taking larger consignments for the use of the steam 
fishing fleets, This is a trade which is continually increasing. 
The deliveries to the various railway depts are quite up to the 
contract weights, and in several instances large quantities are 
taken at the agreed upon rate of 8s. 6d. per ton. Gas coal is not 
quite so active, the firmness noted a few weeks ago having given 
Way somewhat. Competition is also being extended by the entry 
of hew colliery companies into the market. The output appears 
to be in excess of what is required, with the result that later 
transactions have not been quite at such satisfactory figures for 
the gas coal firms, 


The Hull Coal Traffic. 


‘ics During April there was sent to Hull a weight of 377,696 
-" showing an increase of 77,680 tons upon the business done at 

© corresponding period of last year. In the four completed 
months the total was 1,406,128 tons, an advance of 254,000 tons 
te first four months of 1905. It is interesting to note that the 
whole of the increased tonnage has been absorbed by distant 
agar The weight of coal shipped last month reached 176,901 
‘ ve peing an increase of 86,680 tons on the weight sent abroad 
. = of 1905, For the four monghs the total exports amounted 
pati yg tons, being an increase of 182,538 tons on the weight 
aan or the corresponding period of last year. France largely 
ed its business with Hull last month, Sweden continues to 
aan its tonnage, and other im roving markets were Egypt, 
eolliedny? Holland, and Italy. The principal South Yorkshire 
Cadet, te as usual, were the largest contributors, the Denaby and 
pacer ain collieries bein easily first with 56,424 tons for the 
Siar ae Negra with 27,304 for April of last year; for the 
ro onths these collieries have sent to Hull a weight of 232,448 

*: 48 compared with 148,648 tons for the similar period of 1905. 


washed samples inaking 11s, 6d. per ton, 


Iron and Steel. 

Although the majority of the principal steel establishments 
are well employed, there is a little easing off in several quarters. 
The activity already reported in most of the high-grade steel is 
maintained on the whole, and the call for heavy castings is still 
good. It was expected that the Lincolnshire ironmasters would 
have advanced quotations by 1s. a ton last Friday, but they have 
not done so, although business is stated to have been done at that 
advance on the official quotations, which still remain as follows :— 
Lincolnshire, No. 3 foundry, 52s. 6d. per ton; No. 4 foundry, 
50s. 6d. per ton; No. 4 forge, 49s. 6d. per ton; No. 5, white, 
mottled, and basic, 53s. per ton. There has been an upward move- 
ment, however, in hematites, West Coast being now 76s. 6d. per 
ton, less 24 per cent., at Sheffield and Nottingham ; East Coast, 
73s. 6d. per ton net. 


The Heavy Industries. 

Good employment is being found in most of the heavy 
manufactures. A notable increase of work has taken place in rail- 
way rolling stock material, and considerable activity is evident in 
marine specialities. The rapid development of the motor industry 
is bringing about a satisfactory amount of business. 


The Cutlery Trade. 

The business done with foreign and colonial markets 
during April shows a slight improvement on the corresponding 
month of last year, the respective values having been £51,633 and 
£49,563 ; for the four months of 1906, £211,027, against £208,951 
for the four months of 1905. The increasing markets on the month 
are Norway, France, Spain and Canaries, Cuba, Chili, Brazil, 
British South Africa, New Zealand, and Canada. Decreases are 
shown by Russia, Sweden, Germany, Netherlands, Belgium, 
United States, Argentine Republic, British East Indies, Australia, 
and the markets officially grouped under “other countries.” The 
falling off in the United States was slight, being from £6300 in 
April of 1905 to £6228 last month. 


The Ivory Market. 

Our expectation that the Antwerp sales would confirm the 
advances made at Liverpool and London, and lead to enhanced 
values, has been realised. The supply was only moderate, consist- 
ing of 67 tons, and there being a good attendance of buyers, the 
competition was keen. On the first day there was a general 
advance of £2 per cwt. on the previous Antwerp sales; on the 
second day the American buyers, as was anticipated, increased 
their requirements, and prices went up a further £2 for large and 
medium tusks. Scrivelloes were scarce and in good demand, 
prices goiag up £2 to £3. All kinds of ivory suitable for the 
Sheffield trades were dearer, and there were only moderate pur- 
chases on Sheffield account. 


Surfacemen’s Wages. 

The Sheffield District Council of the National Amal- 
gamated Union of Labour held a meeting on the 5th inst., when 
it was decided to ask for an advance of 5 per cent. in wages for 
surfacemen employed at all collieries in Yorkshire and Derbyshire. 
Councillor A. J. Bailey, the official delegate, and thirty-five other 
delegates representing forty-seven branches, were present. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Revival. 

ON all hands the improvement in trade is continued, and 
the tone of business is encouraging. Every circumstance that 
influences the pig iron industry is favourable, and sanguine views 
are entertained about the future. What particularly is strengthen- 
ing the market at the present time is the enormous export of iron 
from the Cleveland district. So far this month the rate of ship- 
ment has been ‘the briskest ever known, and if continued at the 
same rate the May return will notify the shipment of 150,000 tons, 
the best previous record being a little short of 136,000 tons. The 
very large demand from Germany for Cleveland pig iron has had 
an excellent effect upon the market. The deliveries lately have 
been larger than in any previous year, and what is more, it is 
believed that they are likely to continue heavy, for fresh orders 
are coming forward every day, and the representatives who are 
travelling in Germany and other neighbouring continental countries 
on behalf of Cleveland firms are very successful in securing 
business. There is no doubt at all that, though the German pro- 
duction has been enormously increased, it is proving insufficient 
to satisfy home requirements, and Cleveland makers have to supply 
the deficiency. The shortage of native pig iron in Germany is 
very pronounced, and the producers there have within the last 
few days advanced their quotations 2s. per ton. That will render 
it easier for British makers to compete. This week the issue of 
the Board of Trade statistics of exports and imports during 
April have also had a very favourable influence on the market, 
as they are particularly good in regard to the shipments of iron 
and steel. 


Cleveland Iron. 

A good business is being done, and buyers are more 
anxious to operate than the sellers. As a matter of fact the latter 
have plenty of orders booked for delivery over the next three 
months, and they are not disposed to tie their hands with respect 
to contracts for execution further forward than that in the face of 
rising prices, and even more active trade. Consumers who last 
week would pay no more than 49s. 9d. per ton for early delivery 
of No. 3 Cleveland G.M.B. pig iron have been giving up to 50s. 6d. 
this week, and bought somewhat freely at 50s. 3d., while 52s. per 
ton has ruled for No. 1. The lower qualities are somewhat scarce, 
there having been comparatively little produced during the last 
few months. No. 4 foundry is at 50s.; No. 4 forge, 49s. 6d.; 
mottled, 49s.; and white, 48s. 6d. per ton early f.o.b. delivery. 
What is most needed for the Continent is No. 3 and No. 4 foundry. 
Of all qualities there is less being made than the market requires, 
and withdrawals of No. 3 and No. 4 from the public warrant stores 
increases, 


Hematite Pig Iron. 

The demand is not so strong for East Coast hematite 
pig iron as it is for ordinary Cleveland iron, but, nevertheless, the 
makers of the former are well off for contracts, and can afford to 
keep up their quotations. They have scarcely any iron in stock ; 
indeed, it pent be difficult to get 100 tons at short notice at an 
wharf, and the stock in Connal’s stores has awe disappeared. 
Two cargoes, aggregating 6000 tons of hematite and spiegel, have 
been despatched within the last few days from the Tees to 
Baltimore, but the orders for this were secured in the early part 
of the year. German makers have raised their price of hematite 
iron 2s. per ton, and North of England sellers are expecting addi- 
tional orders from Germany. ixed numbers of East Coast 








hematite pig iron are firm at 67s. 6d. per ton, with No. 4 at 
64s. 6d, Rubio ore is steady at 19s, 6d. per ton, c,i.f. Tees, but 





they good to Germany, notwithstanding that a strike of dock 
labourers is interfering with the discharging of steamers at 
Hamburg. Good as were last month’s exports, those of the 
current month are over 35 per cent, better, and the deliveries to 
the Continent have been doubled. The total shipments this month 
have been 39,668 tons, as compared with 32,383 tons last month, 
25,986 tons in May, 1905, and 27,940 tons in May, 1904, all to 9th. 
A large increase in the shipments of steel has to be reported, and 
this has been the case all the year. 


Manufactured Iron and Steel. 

Not many new orders are being offered except for steel 
rails, business in which is again showing considerable revival on 
export account, and the price of heavy steel rails is strong at 
£6 7s. 6d. per ton net f.o.b. But the improvement has not ex- 
tended to the chair and sleeper branches. There is nothing of any 
moment doing in the plate and angle trades, but manufacturers 
have plenty to keep their mills going most of the year. They were 
disquieted because of the probability of a stoppage of operations at 
the Scotch and North of England shipbuilding yards, as this would 
have caused a suspension of the deliveries of plates and angles to 
most of the yards. That, fortunately, is avoided by the consent 
of the Partick men to resume work, and the threatened lock-out in 
the two districts is no longer necessary. The prices are, therefore, 
maintained—steel ship plates at £7, steel boiler plates at £8, iron 
ship plates at £7 5s., steel ship angles at £6 12s. 6d., and iron ship 
angles at £7 5s., all less 24 per cent. f.o.t. Iron bars are at £7 5s., 
and steel bars at £7, both less 24 per cent. No inquiries for 
structural steel for the rebuilding of San Francisco appear yet to 
have been received in this district, but it is early to look for orders 
on that account. 


German Delegates and Arbitration. 

This week a deputation from the Gesellschaft fur Soziale 
Reform has been in this district with a view of studying existing 
machinery for the settlement of trade disputes, whether they 
involve stoppages or not. The deputation consisted of representa- 
tives both of capital and labour, and made particular inquiries 
about the Board of Conciliation and Arbitration for the Manu- 
factured Iron and Steel Trade of the North of England—the 
oldest of such organisations, and the model on which so many 
similar boards have been established. Information was obtained 
relative to the various sliding-scales that are in operation for the 
regulation of wages in several branches of trade in the North of 
England. 


North-Eastern Railway Wages. 
The conference between the leading officials of the North- 
Eastern Railway Company and the representatives of the employés 
was resumed this week, and has lasted altogether for eight days. 
No information has, however, been allowed to transpire as to the 
progress of the negotiations, which deal with the wages and 
hours of the whole of the service. 


Coal and Coke. 

The repeal of the Coal Tax, which is to take effect on 
November Ist next, has led to a quieter demand for coal, as con- 
sumers abroad are only buying from hand-to-mouth at present. 
The end of the strike of miners in the North-east of France has 
caused a great reduction in the sales of coal to France, and prices 
are a shade easier. There are inquiries from America, but orders 
do not follow. Best steam coal for the current month’s delivery 
can be got at 11s. 6d. per ton f.o.b., and Northumberland steam 
coals for delivery over the Baltic season are quoted at 12s. per ton 
f.o.b. Seconds are at 10s. 6d. Best gas coals range from 10s. 3d. 
to 10s. 6d., and seconds 9s. 6d. Theaverage price for Durham coal 
realised during the last quarter differed very little from that of the 
previous quarter, and wages during the next three months will not 
be altered. Coke is rather weak, notwithstanding that there is 
undoubtedly a better demand for it than has Leen the case for a 
long time, but the production has increased faster than the con- 
sumption, and producers cannot get the price up. Medium coke is 
generally quoted at 17s. per ton, delivered at the Middlesbrough 
furnaces, but 16s. 6d. would not be refused. Representations have 
been made to the North-Eastern Railway Company by the Tees 
Conservancy Commissioners as to the necessity for the company 
providing public coal staiths, not only for bunkering purposes, but 
for coal cargoes, so that the large number of vessels which arrive 
in the river Tees with cargo, after discharging, coulu be pro- 
vided with cargues of coal, coke, and bunkers, instead of having to 
proceed to other North-eastern ports to load there. The directors 
of the railway company are to consider the matter. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
The General Position of Trade. 

Nor a little anxiety was caused in trade circles here a few 
days ago by the apprehension of a general lock-out in the marine 
engineering trade. The cause of the dispute was the strike of the 
ironworkers engaged in the shipbuilding yard of Messrs, D. and 
W. Henderson, Glasgow, who came out because the management 
refused to dismiss at their request an official whose business it was 
to inspect the work of the riveters. The men alleged that the 
conduct of this individual was objectionable, and determined that 
they would be satisfied with nothing short of his withdrawal. The 
question raised was the right of the management to appoint its 
overseers, and the matter was deemed of such importance that the 
cause of the employers was espoused by the Employers’ Federa- 
tion. The leaders of the men advised them to return to work, and 
leave the matter to be arranged by their agents, but the men 
rejected this advice, with the result that the Masters’ Federation 
intimated a general lock-out, which on the Clyde and in the 
English shipbuilding centres would have thrown about 30,000 
men out of employment. Happily, at the last moment the men in 
Henderson and Co.’s employment were induced to return to their 
work, and thus what threatened to be nothing short of a calamity 
was averted. The apprehension of such trouble had necessarily an 
unsettling effect ; and the other matter of dispute on the Ciyde, 
viz., the vote of the men in the shipyards in favour of a return to 
weekly instead of fortnightly pays is still awaiting arrangement. 
But it is hoped these cifficulties will be amicably arranged, and in 
that faith a more cheerful feeling has sprung up in trade circles, 
the favourable Board of Trade returns and encouraging trade 
reports from abroad having also a good effect. 


Pig Iron Warrants. 

The Glasgow warrant market was closed on Monday, 
which was a Scotch Bank Holiday ; but the business has, on the 
whole, been encouraging, with a better tendency in prices. Busi- 
ness has been done in Cleveland warrants from 49s. 8d. to 50s. 2d. 
cash, at 50s. 1d. to 50s. 14d. for delivery in twenty-four days, and 
50s. to 50s. 6d. one month. Scotch warrants are quoted 53s. 3d. 
Cumberland hematite 64s. 3d., and standard foundry pig iroa 
49s, 9d. per ton. 


Hematite Pig Iron. 





The business in West Coast hematite has been fair. b 
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the market is feeling the comparative reduction in the shipments 
compared with what they amounted to this time last year. Scotch 
hematite is going very largely into consumption at the local steel 
works, and merchants quote 69s. 6d. to 70s. per ton. 


Prices of Scotch Makers’ Iron. 

The quotations of Scotch makers’ pig iron are steady. 
Monkland, No. 1, is quoted at Glasgow 59s.; No. 3, 57s.; Carnbroe, 
No. 1, 6ls. 6d.; No. 3, 58s.; Clyde, No. 1, 65s. 6d.; No. 3, 
60s.;.Gartsherrie, No. 1, 66s.; No. 3, 60s. 6d.; Calder, No. 1, 
66s.; No. 3, 6ls.; Langloan, No. 1, 67s. 6d.; No. 3, 61s. 6d.; 
Summerlee, No. 1, 68s.; No. 3, 63s.; Coltness, No. 1, 73s. 6d.; 
No. 3, 62s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 60s.; 
Eglinton at Ardrossan or Troon, No. 1, 60s. 6d.; No. 3, 58s.; Dal- 
mellington at Ayr, No. 3, 57s. 6d.; Shotts at Leith, No. 1, 66s. 6d.; 
No, 3, 61s, 6d.; Carron at Grangemouth, No. 1, 68s.; No. 3, 63s. 
per ton. 


Shipments of Scotch Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week reached 5756 tons, against 6216 in the corresponding week of 
last year. To the United States 450 tons were despatched, Canada 
165, South America 310, India 10, Australia 75, France 20, Italy 
250, Germany 280, Russia 50, Holland 155, Belgium 20, China and 
Japan 85, other countries 195, the coastwise shipments being 3701 
tons compared with 2880 in the same week of 1905. 


Arrivals of English Pig Iron. 

The arrivals of pig iron at Grangemouth from the Cleve- 
land district amounted to 10,988 tons, being 3589 tons more than 
in the corresponding week. For the present year to date, the 
total imports are 179,229 tons, which shows an increase of 21,419 
tons over the arrivals during the same period of last year. 


Finished Iron and Steel. 


In some departments of trade there is a lack of new 
orders, which is naturally causing anxiety to manufacturers. 
Business as a whole is fairly satisfactory, and the improved demand 
on Continental account is not without its influence. There is still 
a large amount of material to be supplied under existing contracts, 
especially in the steel trade. 


The Coal Trade, 

It was hardly to be expected that the exceptionally heavy 
coal shipments of last week would be maintained. But while there 
is a considerable decrease on these, the quantity despatched is 
still largely in excess of what it was at this time last year. There 
is a continuance of activity in the various departments of the 
inland trade, and the prices of all kinds of coal are practically 
without alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

A WEEK ago the steam coal trade showed very satisfactory 
indications, and not only were quotations firm at 15s. 9d., but the 
belief was expressed on ‘Change that 16s. would be reached and an 
upward course taken. Since then a somewhat less hopeful tone 
has prevailed, and this week demand was commented upon as 
quieter, and some degree of unsteadiness was stated to be shown 
in prices. Probably much of this is due to a falling off in arrival 
of tonnage, which has been experienced at all ports, and, 
if so, may be regarded as only a temporary matter. This 
was held to be very probable mid-week in Cardiff, and was 
supported by the view of things taken at leading collieries, 
where prices up to June were firmly maintained, and 
expectations held out that by that time Admiralty orders 
of importance were likely to be placed. At the same time, it must 


not be overlooked that the old cause of disturbing conditions in | 
the Welsh coal trade exhibited itself at the beginning of the | 
month, and foreign buyers, who are quickly placed in possession | 


of the state of things at the Welsh ports, were made aware of 
aggressive unionism, hauliers’ contentions, and an appeal by 
colliers for higher wages, and this may have led to the diversion of 
tonnage to other ports. The trade barometer is exceedingly sensi- 
tive. Then, though large contracts have given briskness at docks, 
April totals, now Just made up, show that there has been a falling 
off during that month. Cardiff has shown a decrease of 18,800 
tons, compared with corresponding month of 1905, in foreign ship- 
ments, and 4793 in coastwise. Newport 6549 tons less in foreign 
and 8051 tons coastwise. Swansea, on the other hand, showed 
a marked increase—73,278 foreign, but a decrease of 4308 coast- 
wise. Port Talbot also showed an increase—foreign 10,398 tons, 
coastwise 795 tons less, Taking into consideration the improved 
— prospects, the existing slackness may be enly of slight 
uration. 


Latest Coal Quotations. 

On ’Change, Cardiff, mid-week ruling prices were as 
follows :—Best large steam, 15s. 6d. to 15s. 9d.; best seconds, 
14s, 9d. to 15s.; seconds, 14s. to 14s. 6d.; drys, 13s. 9d. to 14s.; 
very best small, 10s. to 10s. 3d.; best ordinaries, 9s. 6d. to 9s. 9d.; 
seconds, 8s, 9d. to 9s.; inferiors, 8s. 6d. to 8s. 9d.; Monmouthshire 
semi-bituminous :—Best large coal, 14s. 6d. to 14s. 9d.; best 
ordinaries, 14s. to 14s. 3d.; seconds, 13s. 6d. to 13s. 9d. House 
coal :—Best, 15s. 6d. to 15s. 9d.; best ordinaries, 14s. to 14s. 6d.; 
seconds, and other kinds, 11s. to 13s.; No. 3 Rhondda, 15s.; brush, 
13s.; smalls, lls. to 11s. 3d.; No. 2 Rhondda, 12s. 6d. to 12s. 9d.; 


through, 10s. 9d. to 11s.; smalls, 8s. 6d. to 9s. 3d. Patent fuel, | 


16s, to 16s, 6d.; coke, 16s. 6d. to 25s. Pitwood, 21s. to 21s. 6d. 


Withdrawal of Hauliers’ Notice. 


The fear that trouble would arise in the coalfield through 
the action of the hauliers is gradually wearing away. Many of the 
notices threatened were not handed in, and in some cases a return of 
those given in has been solicited. It has been so clearly shown 
that the arrangements made were the best for the hauliers’ 
interests, considering all things ; and in some cases, as pointed out 
by miners’ agents, the hauliers are able to earn even more than the 
colliers. I mentioned lately that the wages of colliers in many 
places did not exceed 25s. per week, and it has been proved that 
hauliers are able, with overtime arrangements, in quarters named, 
to earn 30s, 


The Sirhowy Coal Field. 


The House of Lords last week rejected the joint Bill of the 
Great Western and Rhymney Railways, joined by the Cardiff Rail- 
way. This leaves Newport with the direct control of the Sirhowy 
Coal Field. Few railway struggles have been more keenly con- 
ducted. The only successful Bill of the group, which loomed so 
prominently at the beginning of the session, has been that of the 
Penllwyn Railway. This was promoted by the Viscount Tredegar, 
and Colonel Herbert, and gives direct access to the Sirhowy 
field from Newport. The contest has caused considerable excite- 
ment both at Newport and Cardiff, and, naturally, there was much 
satisfaction expressed at the former port when the decision of the 
Lords’ Committee came to hand. It is, on the other hand, claimed 


in Cardiff that the Great Western would give double the siding 
accommodation practicable at Newport. Judicial surveyors of the 
situation say that it will be well to advance further in the develop- 
ment of the coal field, and then a renewed attack could be to 
with greater chances of success if shown that the general interest 
of the country, and equitable return for invested capital, warranted 
The latest feature of the railway conflict in Lords’ Committee 


it, 





begins on Tuesday with the Cardiff Railway Company Bill, which 
pees a four-line junction with the Taff Vale Railway at 
reforest. 


The Iron and Steel Trade. 

I have on several occasions of late referred to the progress 
being made at Dowlais, Like all undertakings of a great character 
the important consideration is time, and it must be some ges 
before the development going on at this place in furnace and mills 
matures ; but when it does, results will be striking, increased 
yield at furnace and mills, and marked alteration in manual labour 
will be very apparent. One of the new features is to be the installa- 
tion of acentral condensing lant capable of dealing with 154,000 Ib. 
of steam per hour. It will be one of the largest of its kind in Great 
Britain. The plant will consistofa Weiss patent barometric condenser 
with aduplicateset of pumpsand three patent water-cooling towers to 
deal with 360 gallons of water hourly. At the present time a 
ecrtain degree of briskness is shown at the Dowlais Works. Among 
the present matters on hand are fish-plates for South Africa, rails 
for London and South-Western Company, and colliery rails. 
Blaenavon and Ebbw Vale have been busy with large imports of 
foreign ore, the former one day receiving 4000 tons. Two cargoes 
of bars and billets have come into Newport from Antwerp, and 
Swansea imported last week 4528 tons iron ore, and received 540 
tons steel bars, 1499 tons pig iron, and 385 tons steel scrap. 
During the month of April Cardiff despatched 7269 tons of iron and 
steel, Newport, Mon., 3015, and Swansea 2463 tons. Prices show 
little or no change from those of last week. On ’Change. Swansea, 
this week pig iron was quoted as follows:—Bessemer mixed 
numbers, 64s.; Middlesbrough, 50s. 04d.; Scotch, 55s. 3d ; Welsh 
hematite bars, 70s.; B and Si steel bars, £4 17s. 6d. 


The Tin-plate Trade. 

Conditions of things vary in the tin-plate districts, At 
Whitchurch work has been resumed after a week’s stoppage. At 
Lianelly little is doing, except in black plate. Last week it was 
stated that prospects were worse than they had been for many 
years. The decision of the joint conference in the tin-plate trade 
to bring about a general stoppage next month for a week is 
regarded as likely to be of benefit. This, in the Swansea district, 
is stated to be a useful step towards clearing off surplus stocks, 
and will restore a healthy condition ; practically, it will mean a 
reduction of the make in that district alone of nearly 60,000 boxes. 
During last week two mills were idle, as against rs the preced- 
ing week. During last week shipments were 70,760 boxes ; 
receipts from works, 72,168 boxes; present stocks, 225,807 boxes. 
Prices are advanced. Tin is at £197, and higher figures are 
imperative. Latest quotations are: Bessemer tin-plates, primes, 
I.C., 20 by 144, sheets 1081lb., 13s. 74d. to 13s. 9d.; Siemens, 
13s. 104d. to 14s.; C.A. roofing sheets, £9 5s. per ton ; big sheets 
for galvanising, £9 17s. 6d.; finished black plate, £9 15s. 





Swansea Coal Trade. 

Shipments of anthracite are now taking place to Canada 
and the Pacific Coast of America, and trade generally is promising. 
Demand for anthracite coal is improving, and there is a steadier 
eall for bituminous. Collieries are getting brisk which have been 
idle. Latest prices are: Best anthracite, 17s. 6d. to 18s. 6d.; 
seconds, 16s. to 17s.; big vein, 11s. 3d. to 11s. 9d.; red vein, 10s. 
to 10s. 3d.; cobbles, 17s. to 17s. 6d.; nuts, 17s. 9d. to 18s, 6d.; 

as, lls.; rubbly culm, 5s. 6d. to 6s.; duff, 4s; steam coal, 
14s. 6d. to lis. 6d.; No. 3 Rhondda, 15s.; patent fuel, 13s, to 14s, 


Associated Industries. 

Silver, copper, and spelter works are all busy. Tin bars 
less active. Hafod Works are well employed with safety fuse, and 
additional equipment is going on. The three large sulphuric acid 
factories are fully employed. Latest quotations: Copper, 
£83 3s. 9d.; silver, 309d. per oz.; spelter, £26 7s. 6d.; block tin, 
£197. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
Fair Prospects in Rheinland-Westphalia. 


FROM all departments of the Rhenish-Westphalian iron 
industry very good accounts come in. There has been much 
briskness shown in the business on home and on local account, and 
foreign sales, too, remain satisfactory and of fair weight. Increas- 
ing life is noticeable in the pig iron industry ; in forge pig and in 
basic the blast furnace works are reported to have disposed of their 
make till late in autumn. The tone generally is healthy and stiff, 
and if no rapid increase in quotations takes place, a further favour- 
able development in the crude iron business is expected, and iron- 
masters are looking forward to a satisfactory trade during the 
next few months. The Iron Ore Convention has sold the entire 
output till the end of the present year. Optimists have already 
been counting on a very large and lucrative export in structural 
material to California at lower freights than the Pittsburg works 
could agree to; but according to recent reports the American 
railways are granting considerable reductions in freight to San 
Francisco, and this would, of course, render German exports 
unremunerative, if not altogether impossible. In bars, plates, 
and drawn wire a most active business has been done during the 
week. During the first quarter of the present year the Steel 
Convention delivered 382,705 t. of semi-finished steel to inland 
consumers, against 289,713 t. in the year before. All the sheet 
mills are well occupied, and they decline to do any business 
except at M. 135 p.t. Quotations all round are firm, and not 
likely to meet with a change for the present. 


Silesian Output of Pig Iron. 


From Silesia a regular and lively trade is reported in the 
iron and steel producing departments, and the next few months 
are sure to be busy. The output of pig iron in Silesia in March of 
present year was 75,707 t., against 67,731 t. in February of 
present year, and against 69,692 t. in March, 1905; 7803 t. of 
the output in March of present year were:—Foundry pig, 3418 t.; 
Bessemer, 25,860 t.; basic, 7599 t. steel and spiegeleisen; and 
31,067 t. forge pig. Export was 490 tons. During the first quarter 
of this year 217,798 t. pig iron have been produced, against 
199,530 t. in the year before, export being 1180 t., against 78 t. in 
the previous year. 


Coal and Coke. 


Coal has become scarce in several districts of Rheinland- 
Westphalia, owing to a decrease in output in consequence of the 
holidays, and of an unwillingness on the part of the colliers to do 
any extra work. With the present exceedingly strong demand 
this decrease in output is naturally causing much uneasiness, 
especially where foreign contracts are concerned. The Coal 
Syndicate is showing reserve as regards the booking of new orders. 
On the Silesian coal market both dem&nd and production are satis- 
factory ; home consumption for industrial purposes is extensive. 
Austria-Hungary, too, has been buying freely. House coal is 
weakly called for at present, but dealers are likely to put in fresh 
supplies in a week or two, May being the time, usually, for 
replenishing their stores. The cokeries of the district are all well 
employed. 


Austro-Hungarian Trade in Iron and Steel. 


For all descriptions of manufactured iron a lively demand 
came in during the week. Pig iron, too, is in good request, and 
stiffness in prices can be reported for both raw and finished iron. 
Pit coal, as well as brown coal, have been in satisfactory demand 
in Austria-Hungary. On the 15th inst. the State Railways’ demand 
in coal for 1907 will be given out. The large purchases in 1904 








= 
have covered the greater part of the railway requirements; 

at fixed quotations, and the. remaining lot will os only 5c yaa 
coal, 320,000 t, falling to the Western and 30,000 t. to uf 
Galician district. Considering the time of the year, an exception 
ally brisk trade is being done in Bohemian brown coal. the iron, 
sugar, textile, and glass industries purchasing heavily, Shipment, 
in coal on the Elbe this year are about twice as large as jn last 
year, Coal for coke-making is in very strong request. 


Iron and Steel in France, 

The firmness previously reported has been well maintained 
on the French iron market, and for some articles an advaneg 
in prices could be reported; the tendency all round jis jn an 
upward direction. A very unsettled condition prevails on the 
French coal market; prices are fluctuating, with a tendeng 
upwards, y 

Improvement in the Belgian Iron Industry. 


Home as well as foreign demand on the Belgian iron 
market has increased during the week, and prices have stiffened 
perceptibly. The condition of the rolling mills improves, and 
manufacturers sell easily at raised prices. Steel bars for export 
are firmly maintained on 137-50f. p.t., while common bars in jpop 
vary between 135f. and 137f. p.t. Inland and foreizn demand for 
girders is strong, at raised quotations. A brisk tone characterises 
the rail trade. Crude iron remains scarce, The colliers’ strike in 
France has caused the stiffness in prices already previously 
reported on the Belgian coal market to increase ; some pits haye 
been asking 1f. and even 1-50f. p.t. more than formerly, but this 
rapid advance in nos is not considered a very good movement 
as it may enable German competition to gain ground in Belgium, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 25th, 1906, 

THE contracts which have been ange for steel rails for delivery 
this year amount this week to 3,100,000 tons in round nurabers 
exclusive of several large orders which will no doubt be detinitely 
placed before the end of the week. The total contracts for rails 
which have been booked since last September foot up some 3,500,000 
tons, a part of which is for delivery next year. Included in the 
first-named estimate is 200,000 tons of light sections. The inquiries 
that are now on the market amount to about 150,000 tons, and 
it is the purpose of the railroad people to place these orders and 
make the best possible terms as to delivery. Roads on the Pacitic 
Coast which have neglected to place orders og be obliged to defer 
considerable track laying during the summer, because of the fact 
that they cannot obtain rails at that time. 

The demand for structural material has not declined in any par- 
ticular. Bridge material is wanted in large quantities, but the 
greater demand is coming just now from engineering concerns and 
contractors engaged in the erection of buildings, warehouses, 
terminal facilities, &c. The American Bridge Company has been 
a large buyer, and is monopolising a good deal of the construe- 
tional activity. 

The disaster in San Francisco has already brought inquiries for 
material, though only four days after the fire and earthquake—that 
is, last Saturday, an order was received in this city for 5000 tons 
of structural material for a sixteen-storey structure, upon which 
work has already begun in the way of hauling out the délris. It 
is the intention of the builders of San Francisco to make liberal 
use of steel instead of wood, which has been the prevailing material, 
and the eastern steel mills will be called upon to supply material 
and deliver it during the early summer and midsummer, as work 
is to be prosecuted with every possible dispatch. 

The hardware manufacturers are also receiving orders, or, at 
least, inquiries, for all manner of building hardware. Up to this 
date some 17,000,000 dols. have been subscribed for relief of the 
sufferers, in addition to two or three miles of train loads of pro- 
visions, which are now making express time across the Continent. 

The crude iron market is still active, especially for Bessemer 
pig, basic, and pig used in the construction of cast iron pipe. The 
pig iron market will continue very active, and the signs of weak- 
ness recently mentioned have disappeared. 

The copper market is quiet but firm, and prices are without 
change. The total shipments from April 1st to April 20th were 
10,264 tons, There is a good deal of inquiry for copper at home, 
but the sales are rather small. The tin market is without change, 
excepting that a speculative advance has been made due to London 
advances. Vessels have arrived within the last few days at Boston 
and this city, and there is at present afloat 1283 tons. 

The lead market is inactive, but prices hold up well. The coke 
situation is without material change, and the fuel situation has 
not been modified as yet. There are no indications of a termina- 
tion of the strike, but everything is being done to bring about a 
mutual and satisfactory understanding. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. J. E. LAWLER, of 39, Lime-street, Fenchurch-street, E.C., 
has taken into partnership Mr. J. A. Muirhead, the title of the 
firm being Messrs, J. E. Lawler and Muirhead. 

AT a meeting of the Corporation of the City of London, held on 
Thursday last, the services of Mr. A. T. Walmisley, M. Inst. C.E., 
were retained to conduct an expert examination of the structure 
and substructure of the Central Markets. 

PLANS for workshops to be erected near the new Clydebank 
Docks were d at Clydebank Dean of Guild Court on the 
24th ult. at the instance of Messrs. Dawson and Downie, engineers. 
Fully an acre of ground will be covered by the works, which will 
be equipped with the most modern tools for the rapid production 
of steamship auxiliaries and electric station equipment. 








INSTITUTION OF ELECTRICAL ENGINEERS : LEEDS LOCAL SECTION. 
—A visit has been arranged to the electricity and tramway power 
stations in Leeds, on Saturday, the 12th inst. Members will meet 
at the Electricity Works, Whitehall-road, Leeds, at 3 p.m. 

COLLIERY WORKMEN’S COMPENSATION.—Mr. T. C. Newton, 
managing director of Newton, Chambers, and Co., Limited, 

resided on Saturday afternoon at the annual meeting of the 
orncliffe and Rockingham Permanent Relief Society, which has 
had a most successful career. Mr. William Abbott, director of the 
company and secretary and treasurer of the Society, presented 
the sixteenth annual report of the Board of Management. The 
report showed an increase of 147 in the membership as compared 
with the preceding year, the number being now 3834. Contribu- 
tions for the year from November under the scheme amounted 
to £2218 7s., and from members not under the scheme £73 4s., 
making a total of £2291 11s. The company contributed £2587 12s. 1d., 
being 34d. to every 3d. received in contributions under the scheme. 
The income from all sources was £5826 18s. 8d., an increase of 
£223 8s, 3d. The amount of benefits paid under the scheme was 
£2322 1s. 10d., and to members not under the scheme £293 14s., 
making a total of £2615 15s. 18d. The capital of the Society on 
81st December, 1905, was £32,120 16s. 2d., against £29,508 13s. 10d. 
at the beginning of the year. The Society on the Ist April this 
year entered upon a new era, and as a resuit of alterations in 
rules, greatly increased benefits were now being paid. For acci- 
dental death of an unmarried member the allowance had been 
advanced from £23 to £25 ; accidental death of a married member, 
£5 to £50; widows, 6s. to 83 per week; each child—if under 
age—of members accidentally killed, 2s, 6d. to 3s. per week ; 
temporary disabl t of a ber, 8s. to 12s. per week ; and 
permanent disablement of member, 8s, to 10s, per week, 
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STEAM ENGINES AND BOILERS. 


7514. April 8th, 1905. IMPROVEMENTS IN FURNACE GRATES, 
‘Messrs. Neemes Brothers, 206 to 214, First-street, Troy, New York, 
1S. A. 

his invention is especially applicable to grates employed in 
furnaces used in connection with steam boilers to generate steam 
for power for heating purposes. By this invention the larger 
portion of the grate, including the back, is cleared of ashes and 
clinkers ina comparatively short time and with little effort, while 
the comparatively small front portion of the grate can be cleared 
of ashes and clinkers by the shaking process which can be carried 
to any degree desired to produce an approximately even draught 
throughout all portions of the grate. The shaking process is 
carried on at intervals, determined by the accumulation of ashes 
on the duping portion of the grate. The furnace can be used 
for a considerable period of time without manipulation of the back 
portions of the grate. There are ten figures. Fig. 1 isa vertical 
longitudinal section of the front portion of the furnace, including the 
front end of the steam boiler 1, combustion chamber 2, having a 
feed opening 3, ash pit 4, bridge wall5, and grate 6. The right- 
hand end of the side bar 7 of the grate frame is supported by a 
bar 8, end-seated in the side walls, and is lower than the other 
end, which is supported by the bar 9. The grate comprises a 
dumping section consisting of about two-thirds of the grate, 
including the back end, anda shaking section consisting of the 
remaining one-third at the front end of the grate. The shaking 


N° 7,514 











Fig.1. 


yecifications may be obtained at the Patent-Office Sale Branch, 25, 


date given is the date of application ; the second date at the end of 
nent is the date of the advertisement of the acceptance of the complete 


may on any of the grounde mentioned in the Acts, within two 
f the date given at the end of the abridgment, ;ive notice at the 


section is made up of a 10. of four rocking or oscillatory grate bars | 


12 and the stationary resistance bars 15, the stationary bars 
alternating with the oscillatory bars. The grate bars 12 are 
supported by trunnions in the bearings located in the side frames 
7 of the grate. The side frames 7 form the pillows for all the 
bearings, and each bearing is provided with a separate detachable 
cap and detachable key. The pillows are provided with uprights 
forming between them seats which have oppositely disposed side 


walls pea! and reper ern 4 inclined, adapted to loosely | 


receive between them a cap, which cap is similarly inclined, so that 
its ends incline upwardly and inwardly toward each other. Pro- 
jecting from the lower edge of the oscillatory grate bars are the 
lugs 17, which are connected by means of pivots 18 withashaking- 
bar 19, the latter being connected by a link 20 with the shaking 
lever 21 pivoted at 22 upon a bracket 23 secured by bolts 24 to 
the front wall 25 of the ash pit. The lever 21 is provided at its 
ad end with a socket adapted to receive one end of a detach- 
able lever—not shown. The back section of the grate is made up 
of similar oscillatory grate bars 30 without the interposition 
between each pair of bars of a stationary resistance bar. The 
oscillatory bars 30 are made much wider than the bars 12, and are 
provided with similar means for oscillating, consisting of the 
attaching lugs 31 secured by pivots 32 to the dumping bar 33, 
which latter bar is pivotally connected by the link 34 with the 
actuating lever 35, fulcrumed at 22 upon the bracket 23, and pro- 
vided with a separate socket 36, adapted to receive an actuating 
detachable lever.— April 11th, 1906. 


19,107. September 21st, 1905.—IMPROVEMENTS IN WATER-TUBE 
Borers, Oswald Flamm and Friedrich Romberg, both of Char- 
lottenburg, Prussia. 





N° 19,107. 
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‘# Fig. |. : 


This invention re’ates to water- ube boilers, comprising in com- 


narrow tubes of helical or spiral form connecting the upper and 
lower drums, and a circulating pump or pumps. In boilers of 
this type the diameter of the water tubes must not be less than a 
certain minimum, and in length the tubes should not exceed a 
certain maximum, in order to maintain a good water circulation 
and to prevent the tubes from burning and the ssage there- 
through from being obstructed by furring. here are ten 
figures. Fig. 1 is a cross section of a boiler fitted with a pump. 
@ is the upper or steam drum; 0+ are the lower drums, and cc 
the water tubes, having a particular form and having a very small 
diameter and a great length; dis a pump by which the water 
circulation between the lower drums, the water tubes, and the 
upper drum is maintained; ¢ is a forcing pipe leading to the 
lover ight-hand drum, from which a foreing pipe e! passes to the 
lower left-hand drum , The upper drum a is connected by the 
suction pipe f with the pump d, through which the superfluous 
water not evaporated is drawn off in order to be passed for a 
second time through the tubes; g is a fire-grate surrounded by 
walls, The water tubes are helical, of uniform pitch, and con- 
nected with the lower drum, whilst the upper ends of the tubes 
discharge into the upper drum a. In order to obtain a good 
exchange of heat the inner tube set lying next to the fire gases 
may be made of a larger diameter, whilst towards the exterior of 
the boiler the tube diameters are gradually smaller. In order to 
obtain a regulation of pressure and spred of the water and steam 
in the small water tubes, the ends of the water tubes can be pro- 
vided with nozzles screwed through upon the tube end. Accord- 
ing to the diameter of the nozzle it is possible to alter the pressure 
in the tubes when water is pumped through and the speed of the 
water is constant.—Apri/ 11th, 1906. 


INTERNAL COMBUSTION ENGINES. 


15,885. August 3rd, 1905.—IMPROVEMENTS IN AND RELATING TO 
INTERNAL COMBUSTION ENGINES, Tom G. Smith, c./o. The 
Dudbridge Ironworks, Stroud. 

This invention relates to an improved form of oil or fuel measur- 
ing apparatus, and consists in means for measuring the oil charge 
supplied to the vaporiser of an oil engine, so that the volume 
introduced at each charge to the cylinder can be varied. There 
are three figures. Fig. 1 is a sectional elevation of the measuring 
chamber and regulating valve. A is the measuring chamber, B 
the delivery branch from the oil pump, C the passage to the 
vaporiser, D a narrow vertical passage connecting the measuring 
chamber A with the regulating plug cock E. The plug cock E is 
hollow, and has formed in it the diagonal port F, which connects 
the interior of the plug cock E to the measuring chamber A 
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through the vertical pcrt D. G is the overflow branch to the oil 
tank. H H are inlets admitting air to the interior of the regulat- 
ing cock E and measuring chamber A. Oil is delivered by the oil 
pump through the branch B into the measuring chamber A, the 
quantity delivered at each stroke of the pump being in excess of 
that required for each working stroke of the engine. The volume 
of oil retained in the measuring chamber A depends upon the 
position of the plug cock B, the surplus oil escaping through the 
diagonal port F in the plug cock E to the overflow pipe G. The 
height of the overflow is determined by the point at which 
the diagonal port F in the plug cock E crosses the vertical port 
D in the measuring chamber A. By turning the plug cock in one 
direction the minimum charge of oil will be retained in the 
chamber A, and by turning it in the opposite direction the depth 
of oil retained in the measuring chamber A may be increased as 
— giving larger charges of oil to the vaporiser.—April 
11th, 1906. 


TURBINES. 


7289. April 6th, 1905.—IMPROVEMENTS IN AND RELATING TO 
FLUID-PRESSURE TURBINES, Hugo Lentz, 10-11, Potsdamer- 
strasse, Berlin. 

This invention has for its object improvements in steam turbines 
for locomotives, in which the turbine acts directly upon the driving 
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Fig.3. Fig.4. 


shaft of the vehicle, It is known that in turbines the transforma- 
tion of energy is effected entirely in the supply means and upon 
the rotary disc or wheel. The usual supply pipes were invariably 
fixed and rigidly connected to the turbine casing. This arrange- 
ment, which is suited to stationary steam turbines, cannot be 
carried into practice in steam turbines which are directly mounted 
upon vhe driving shaft, as is the case with locomotives, unless con- 
siderable play is left between the two parts. In this case consider- 
able losses occur in the turbine at the points of division of the 
passages, thereby rendering economical working impossible. The 
reason of this is that the driving shaft of the locomotive is sub- 
mitted to certain irregular movements, and it is necessary to take 
these into account in order to ensure certainty of operation. This 
invention has for its object to overcome the difficulties in the 
direct operation of the driving shafts of locomotives by steam 
turbines by discarding the usual practice in accordance with which 
the <upply means are fixed and rigidly connected to the turbine 
casing. There are six figures. Figs. 3 and 4 illustrate a construc- 


bination two lower drums, one upper drum, a number of long | tiona' form in which the supply pipes are rotatable within the turbine 





casing. The supply pipe o is provided with lateral projections ¢ 
and r, resting in supports in the turbine casing. The axis of 
oscillation of the supply pipe is situated at s at right angles to the 
shaft of the motor disc. e motor dise is provided upon its hub 
with bearing surfaces ¢, which, in co-operation with bearing sur- 
faces t! upon the supply pipe, effect and maintain the centering of 
this latter with regard to the turbine dise when the shaft is sub- 
jected to rotary movement. The supply pipe represented in Fig. 4 
is rotatable within the turbine casing. e projections q7, which 
are situated upon a line at right angles to the driving axle, merely 
serve to prevent this supply pipe from being caused to participate 
in the movement of rotation. They leave every liberty to the 
supply pipe to follow the movement of oscillation, however. 
Guiding is effected between the surfaces ¢ t1.— April 11th, 1906. 


14,941. July 20th, 1905.—ImMPROVEMENTS IN TURBINES, Jules 
Gersane, 1, Netherford-road, Clapham, and Georges J. J. 
Legrand, Seabrook, Lancing, Sussex. 

This invention relates to improvements in rotary motors or 
turbines. There are five figures. Fig. 1 is a longitudinal eleva- 
tion partly in section. The motor consists of two concentric 
cylinders, the space between being divided into a number of 
separate compartments, preferably arranged obliquely around the 
walls, or, as shown. The cylinder a is provided with a series of 
oblique passages 4 running the whole length of the cylinder on the 
outside. Each of these passages, with the exception of the two 
uppermost, to which the inlet and exhaust pipes « and d are con- 
nected, has two ports ¢ formed in the wall of the cylinder, one at 
either end. The cylinder, which may be of any suitable length, is 
provided with a fixed diaphragm or drum «¢ at each end, each of 
such diaphragms being provided with a series of curved straight 
through openings. The parts ¢ are formed in their outer half g 
with one opening to two openings X‘in the inner half, but the 

















divisions may be varied. The openings g are adapted to register 
with the ports ¢ in the wall of the cylinder, while the intermediate 
diaphragms f, secured to the cylinder a, which may be employed 
to any number, have straight through openings only. A further 
series of diaphragms or drums j, arranged alternately with the 
fixed diaphragms f, are secured to the central shaft £ to be driven 
so as to permit of their free rotation within the cylinder a. These 
latter diaphragms are provided with a series of similarly curved 
but obliquely arranged openings / adapted to register with the 
straight through openings in the fixed diaphragms arranged on 
either side. Assuming that the motive fluid is entering the 
cylinder through the pipe c, it will then pass into the division in 
communication therewith, thence through the passage or passages 
to the obliquely arranged passages / in the adjacent rotating 
diaphragm, thence through the corresponding straight through 
passages in the next fixed diaphragm, and so on, until the division 
g at the other end is reached, which division opens into the port i 
at the end of the passage, through this passage into the division, 
and so on until the port in the passage is reached, to which 
passage the exhaust pipe d is connected.— April 11th, 1906. 


CENTRIFUGAL FANS. 


7729. April 11th, 1905.—IMPpROVEMENTS IN CENTRIFUGAL AIR 
Suction MacHINEs, Christian Neumann, 4120, Nelvaska-avenue, 
St. Louis, Missouri, U.S.A. 

This invention relates to centrifugal air suction machines designed 
more particularly for ventilating purposes. The machine com- 
prises a casing divided into inner and outer compartments by 
means of overlapping partition walls, and having in its interior a 
substantially rectangular rotating member provided internally 
with air passages. The corners of the rotating member are so 
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constructed as to cause the air emerging from the passages to be 
forced or expelled through the spaces between the overlapping 
parts of the division walls. There are three figures. Fig. 1 isi 
vertical longitudinal section. An outer casing 4 is composed of 
two walls and a cover7. The casing 4 is provided with divisions 
8 arranged with their ends overlapping, forming air passages 9. 
The revolving member 10 is mounted on a shaft 11, which is 
supported in bearings. The revolving member consists of a disc 
14, provided with a rim 15, its projecting ends operating in guide- 
ways formed in the walls. On the rim are securely mounted an 
outer casting 18 and inner castings 19. The outer casting has 
passages 20, which comimunicate with openings 21 formed in the 
rim. The inner castings are so shaped as to be in proper align- 
ment with the passages 20 and openings 21, thereby forming an 
unobstructed outlet for the air. The outer end 22 of the outlet, 
being of greater diameter than any portion of the passage, has a 
tendency to expel the air without pressure, and to distribute it 
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through the passages 9 into the outer chamber. The outer 
chamber is helical in form and becomes wider, its narrowest por- 
tion being at the starting point and its widest portion at the out- 
let 23.— April 11th, 1906. 


LOCOMOTIVES. 


4084. February 27th, 1905.—AN Apparatus To OPERATE AUTO- 
MATICALLY UPON A BRAKE, AND Stop A LOCOMOTIVE OR TRAIN 
WHEN PassSING A DANGER SIGNAL, Edward T. David, 
Bridgend, Glamorganshire, and David Lewis, 101, Nolton- 
street, Bridgend, Glamorganshire. 

This invention relates to that type of apparatus for automatically 
signalling on and stopping railway trains in which an obstructing 
lever is fitted pi | the rails, and is adapted to actuate a rod 
on the engine to apply the brake and sound the whistle, and this 
invention has for its object to provide an improved apparatus of 
the above type, in which to allow of the independent movement 
of the actuated parts. There are five figures. Fig. 1 is an eleva- 
tion of part of = bannato fitted with this apparatus. A vertical 
lever ais secured by a pin fin suitable bearings, and is fixed to 
the frame g, capable of being depressed horizontally below rail 
level by contact with the lever , and connected by suitable pin 
joints with the lower end of the arm ¢ fixed to shaft d, the latter 
being supported inside of the frame g, the arme having at its 
extremity a roller e, and being capable of falling into the frame g 
below rail level by depression of the lever a. The shaft d is con- 
nected with levers operating the danger signal by means of a rod. 
On the outside of the shaft d a crank is keyed, with a pin fixed in 
the head of the crank. Another pin is fixed near the periphery or 


Ne 4,064. 
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Fig.!. 


A rod with curved slotted head forms the con- 
A pin is 


boss of the crank. 
nection between the crank pin and lever of the signal. 
fixed in the lever, and the whole is supported by a bracket. By 
means of a third rod connection is made with the signal. The 
movement of the crank is obtained without moving the position of 
the signal by reason of the crank pin being capable of passing 
through the curved slot in the rod, as shown in dotted lines. In 
order to drop the signal arm, the rod must be moved from the 
signal, until the projecting point in the curved slot drops over the 
crank pin ; by moving the rod toward the signal, and setting the 
signal arm at danger, the crank is restored to its original position 
shown in full lines, and the first part of the invention is again 
ready for action. A bracket 7 is fixed to the under part of the 
locomotive, and hasa pin j. A trailing lever / is so arranged that 
its forward end is supported by the pin j, and near its trailing end 
a pin / is fixed, carrying a connecting-rod k, and the upper end of 
kis connected by the pin joint m to the rod A provided with a 
clamp B. Above the clamp B a wedge-shaped piece of metal D is 
fixed. The rod A is provided with slots, through which pins fit 
and are fixed at one end in the bracket F, these slots and pins 
being so arranged that the rod A can move vertically a certain 
fixed distance, the rod A being guided and kept in a vertical posi- 
tion on the bracket F by means of such slots and pins. The bar C 
is so arranged that, as the rod A moves upwards—and with it the 
wedge D and the clamp B—the clamp B comes in contact with the 
bar C passing over it in its upward course, and causing it to assume 
a vertical position. The lever E is supported at one end on a pin, 
the other end being guided by the slot provided in the bracket F, 
and supported by the bar C, when in the position originally 
described.— April 4th, 1906. 


ELECTRIC APPARATUS. 


16,657. August 16th, 1905.—IMPROVEMENTS IN AND RELATING 
To Arc Lamps, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, E.C., and Edwin J. Murphy, 
Nahant, Elsie-road, Rugby. 


N° 16,657. 




















Fig. 1. 


This invention relates to electric arc lamps, and has for its 
object to improve the efficiency and simplify and cheapen their 





construction. It is designed more’particularly for application to 
lamps of the series type. There are three figures. Fig. lisa 
diagram. A lamp is provided with electro-magnetic regulating 
mechanism comprising a series solenoid a having a movable plunger 
or core } connected through suitable levers to a clutch mechanism 
c, adapted to grip the upper carbon d so as to raise the carbon 
when the solenoid is energised and attracts its core. Across the 
ends of the series coil a is connected a resistance ¢ having a nega- 
tive temperature coefficient. This resistance may consist of a stick 
of magnetite or other suitable material having similar resistance 
characteristics. Surrounding this stick or in proximity thereto is 
nlaced a heating coil f which is connected in shunt to the are. 
Jhen the carbons d and g are in contact and current is passed 
through the series coil a, this coil will operate in the usual manner 
to separate the carbons and draw the are, practically all the curreut 
passing through the coil and the arc. the heating coil f being so 
arranged that only a small portion of the current flows through 
resistance e. As the carbons burn away and the voltage across the 
arc increases, the heating coil will become effective and cause the 
resistance of e to diminish, thereby causing a larger portion of the 
current to pass through the resistance and diminishing the pull of 
the electro-magnet a on its core, thus allowing the carbons to 
approach one another so as to maintain the are at a definite length. 
The heating coil f and resistance e are designed to effect the 
regulation desired. For example, in order to obtain the desired 
regulation the resistance of e may be varied, or the distance 
between the coil f and the resistance may be varied. The resist- 
ance e may be in the form of a cylindrical stick of material, or in 
the form of a spiral wound round an insulating cylinder, and the 
heating coil f may surround it so that it can be slid up and down 
the cylinder, so as to regulate its effect on the resistance.— April 
11th, 1906. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-offce Oficial Gazette. 


816,607. Piston VALVE, W. Schmidt, Wilhelmshihe, Germany.— 
"iled November 7th, 1904. 

This invention is a piston valve with two distinct valve bodies, 
each of them consisting of a cylindrical part a, an elastic plate 
partially movable, forming an annular space together with the 
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part a and a packing ring having small radial bores, the cylindrical 

part « having a circumferential groove for putting in the split 

packing ring, the small radial bores therein serving for compensat- 
ing the steam pressure on the inner and outer side of the packing 
ring. There are four claims. 

816,612. FLEXIBLE CONNECTION FOR GEARLESS Motors, 2. 
Siegfried, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company, a Corporation of Pennsyleania.— 
Filed December 18th, 1905. 

This invention consists in providing cells in the driving-wheel. 

On the motors are fitted arms or pins which enter the cells. The 
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pins are fitted with coiled springs, as shown in the engraving, to 

provide an elastic connection. This is one of several patents 

acquired by the Westinghouse Company. There are seventeen 
claims, 

817,134. Gun, M. F. Smith, Philadelphia, Pa., assignor of three- 
Jourths to W. D, Condit, Des Moines, Iowa, Original applica- 
tion filed February 21st, 1903. Divided and this application 
filed November 5th, 1903. 

There is one claim for a recoil-neutralising attachment con- 
sisting of a cap adapted for attachment to the forward end of 


ing 


the gun, and constructed with a central bore, intersecting chambers 
increasing in size toward the outer end, and formed with inclined 
walls and rearwardly-inclined discharge openings, 


817,227. ANTI-ToRPEDO CONSTRUCTION FOR MEN-OF-WAR Vesszrs 
W. A, Dobson Philadelphia, Pa.—Filed November 7th, 1904.’ 
Many years ago it was proposed that ships should be defended 
by two armour plates witha space between them. The first would 
break up the projectile, the second would keep out the fragments, 

















This invention applies the same idea to torpedoes, Inside the ship 

are provided armour plates. The outer skin explodes the torpedo, 

The effects of the explosion are dissipated sideways along the path 

of least resistance. There are thirteen claims, 

817,458. ConprEnsER, C. H. Wheeler and J. J. Mullan, Philudel- 
phia, Pa., assignors, by mesne assignments, to C. H. Wheeler 
Manufacturing Company, Plaladelphia, Pa., a Corporation of 
Pennsylecania.—Filed August 4th, 1905. 

This patent is fora compartment surface con cnser, The con- 





struction as shown in the drawing is such that the tubes shall 
always be kept quite full of condensing water, There are twelve 
claims, 








ConTracts.—Messrs. Francis Morton and Co., Limited, of 
Hamilton Ironworks, Garston, Liverpool, have secured an order 
from the East Indian Railway Company for forty-seven steel deck 
bridges of 60ft. span ; also orders for fifty-eight steel plate girder 
bridges of 70ft. span for the Entre Rios Railway Company.—The 
North-Western Railway of India has had manufactured to its 
order by Messrs. W. and T. Avery, Limited, of the Soho Foundry, 
Birmingham, one of the firm’s locomotive testers with twelve 
tables, each with a capacity of 10 tons; each table 4ft. 8in. by 
12in., with 5ft. 6in. gauge. This firm has also recently supplied 
fifty-four of its well-known portable locomotive testers for the 
East Indian Railway, the Southern Mahratta Railway, and the 
Eastern Bengal Railway.—An order has been placed with Messrs. 
Bruce Peebles and Co., Limited, for the complete equipment of 
the mines of the Esperanza Copper and Sulphur Company, Limited, 
at Thielva, in Spain. This order includes a central station with 
three large gas-driven sets, switch gear, cables, transmission lines, 
and motors.—The Empire Roller Bearings Company, Limited, has 
received contracts for the fitting of sixty additional heavy goods 
wagons with roller bearing axle-boxes, making 140 wagons thus 
fitted for one company, and 100 tramear axle-boxes for Peckham 
trucks for Brazil. he company has also entered into several 
large contraets for heavy shafting and machinery for ginning 
factories in India, and several large factories in England.—The 
Continuous Rail Joint Company of Great Britain, Limited, has 
contracts in hand for the manufacture of continuous rail joints 
for delivery to the London County Council, Birmingham Cor- 
poration Tramways, Bombay Tramways, and Indian State Rail- 
ways.—We are informed by the Romapac Tramway Construction 
Company, Limited, that the Leeds Corporation have placed an 
order with this company for replacing a considerable portion of 
their worn-out rails with the Romapac renewable tram rail, and 
have decided that a length of not less than one mile shall be 
laid as early as possible. This has been decided upon in con- 
sequence of the satisfactory working of a length laid at Headingley 
last year.—The Mirrlees-Watson Company, Limited, has orders in 
hand for condensing plants, among which are the following :— 
Surface condensing plants for the South age 90 Electric 
Power Company, Limited, the Clyde Navigation, Clydebank Dock, 
the Kearsley Spinning Company, Limited, the a Urban Dis- 
trict Council, th Rand Water Board, the Shieldhall Outfall Works, 
J. and P. Coats, Limited, Cie Francaise pour l’esploitation des 
procédés Thomson-Houston, for Tunis, and the Bristol Corporation 
—per the British Westinghouse Manufacturing Company, Limited 
—duty, 44,000 lb.; a sub-base surface-condensing plant for the 
County of London Electric Supply Company, Limited ; and elevated 
self-draining jet condensing plants for the Powell Dufferin Colliery, 
the Shirebrook Colliery Company, Limited, and the Sneyd Colliery. 
—Messrs. Edgar Allen and Co., Limited, of Sheffield, have received 
instructions from the Belfast Corporation for the supply, delivery, 
and erection of a complete coal handling plant for their electricity 
works. This contract includes twelve of the firm’s patented dust- 
proof measurers.—The Brush Electrical Company has sent us a list 
of contracts recentiy entrusted toit. Among these we notice one for 
alternators for the Fine Cotton Spinners’ Association, and others for 
coaches and trams, &c., for the Sudan Railways, the Gravesend 
and Northfleet Tramways Company, the Bideford, Westward Ho, 
and Appledore Railway Company, and the Plymouth Corporation. 
—The Natal Government Railways have decided to put down a 
modern electrical generating station at their Durban works, and 
the complete contract-for the turbo-alternators and surface-con- 
densing plant, has been placed in the hands of Messrs. Willans and 
Robinson, Limited, of Rugby, who are manufacturing the plant for 
Messrs. Hubert, Davies and. Spain, the main contractors to the 
Natal Government Railways. — The Power Gas Oorporation, 
Limited, London, has just’ secured the contract for one of its 
special power gas installations of 1000 brake horse-power capacity 
from the Arizona Copper Company, Limited, and a plant of 750 
indicated-horse-power capacity for the Nostell Colliery, Wakefield. 
In each case the plant is being installed for supplying gas to gas 
engines.—The Linolite Company has just delivered 360ft. of lino- 
lite to Messrs. Waring and Gillows for part of their new premises 
in Oxford-street, W. It has also recently delivered 450ft. to 





Messrs, Belshaw and Co, for lighting a country house. 




















ea snen ORI 





Sone eee 


THE ENGINEER 





489 











MAY 18, 1906 


COAST EROSION AND RECLAMATION. 
No, II.* 
THE FAST COAST. 


The Tweed to the Tyne.—The coast line from the 


of the Tweed at Berwick to Tynemouth is, 
rocky, and little or no serious erc- 


The old red 


mouth 
for the most part, 





































At West Hartlepool, on the south side of the bay, the 
foreshore is sandy, and a sea wall and groynes have been 
recently constructed to protect the coast. 

The Tees estuary is of considerable extent, and was 
formerly over four miles in width at its mouth, More 
than ten square miles of marsh land have now been re- 


















| town. At Speeton chalk cliffs occur extending beyond 
Flamborough Head. Falls of cliff are frequent, but the 
| resulting encroachment of the sea is not rapid. The 
coast line from the Tees to Flamborough Head has a 
length of over 59 miles—Fig. 4. 

Flamborough Head to the Humber.—This stretch 
| of coast, nearly 45 miles in length, presents a deep 
| embayment, resulting from the serious erosion of the 
glacial drift of which the cliffs are formed, The hard 
chalk cliff extends to a point about 24 miles west 
of Flamborough Head, when it gives place to drift 
deposits, which are continuous almost to Spurn Point, a 
distance of about 38 miles. Abundant evidence exists 
of the extent of the erosion since the time of the 
Roman occupation, and the waste of the cliffs has been 
estimated to average two miles since the first century. 
Between Flamborough and Spurn there are only three 
towns or villages of any importance facing on the sea— 
Bridlington (15,000), Hornsea (2381), and Withernsea 
(1426). Protection works, consisting of sea walls and 
groynes, exist at all these places and at Spurn Point, and 
have had the effect of materially retarding the encroach- 
ment of the sea locally. Elsewhere on the coast erosion 
has proceeded almost unchecked. The defences at 
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Hornsea have during late years been allowed to fall into 
disrepair, with the result that the promenade and hulking 
fronting the greater part of the town were practically 
destroyed during the storms of March of this year. The 
District Council immediately adopted a scheme of protec- 
tion works to cost over £12,500, and the sanction of the 
Local Government Board has been applied for. 

We have referred to the prohibitive cost of protection 
of littorals such as the Holderness shore in a previous 
article.* An estimate of the cost in this particular case 
may be of interest, and is typical of many others. The 
value of the agricultural land in the district does not 

| exceed £25 an acre. Taking the average erosion at Tit. 
| per annum, the total annual erosion over 34 miles of 
coast is represented by less than 30 acres. The cost of 
| efficient protection cannot be put down at less than 
| £4000 per mile, and the average life of the works may be 
| estimated at 35 years. Thus, during 35 years the ex- 
penditure will be £140,000, and the value of land lost is 
£25 x 30 x 40 =£26,250. Since the Norman Conquest 
the encroachment of the sea has been about one mile, and 
among the villages which have disappeared are Wils- 
thorpe, Auburn, Hartburn, Hythe, Cleton, and others. 
Monkweithe is nearly demolished, and has lost its church. 
Kilnsea church disappeared between 1826 and 1836, and 





sion has taken place in historic times. [OTe 
sandstone rocks on the coast line north of the Tweed [ ¥ 
stop at Berwick, south of which the formation is lower pean 
carboniferous as fay as Alnmouth, 34 miles distant ALNMOUTH BAY ay 
fig, 1. The rocks consist chiefly of limestone, with shale ¥. 2 | 
and sandstone beds. Extensive basaltic and whinstone War kwor dia \@ co ie 
intrusions and dykes occur in places, notably at Bam- Jegirzgat 
burgh, Holy Island, and Dunstanburgh Head. 
Holy Island, or Lindisfarn, is a limestone rock with 
basaltic intrusions, situated from two to three miles from ORURIDGE BAY 
the mainland, with which it is connected by a wide P= 
expanse of sand, dry at low water, and covering an area P 
of over seven square miles. Holy Island, as well as the Farn a Seal Car 
Isles, further to the south-east, at one time formed part a ee 
_ 7 4 9 
of the mainland. Between the rock of Holy Island and « 
the main is a long ridge of blown sand over a mile and a 2 - Pe J 
half in extent. The freedom of this coast from serious = ° a o 580 
“ge : . * : cad ech Camboise Bay 
erosion is evinced by the practical non-existence of pro- = 3 : 
: re 
tective works of any sort. - “eae 
From Alnmouth to Warkworth the cliffs are of millstone 2 y o x 
evit, with sandhills and some boulder clay. South of 
g . es 
Warkworth to Cullercoats the formation is coal-measures, 
forming a part of the Northumberland and Durham Curry PE re 
coalfield, with numerous basaltic dykes, largely concealed te 
‘ o : . . F ie Whitley Xe: 
by glacial drift. The carboniferous rocks consist for the <% Culfereaten 
most part of limestones, shales, grits, and sandstones. BS Tynemouth gy pep tyne 30 
Rocky ledges or “ sears” extend seaward from the shore “nN Shields 
in many places, forming efficient protection to the coast 2 hk 0 
: Between these harder ledges the coast is ofte NEWCASTLE ee 
line. Between these harder ledges the coast is often ~~ je 
fringed with deposits of boulder clay and drift sand in the i 
form of low cliffs subject to slight erosion. At Culler- - 
coats the magnesian limestone—Permian—commences 
and extends to the Tyne, where the cliff is nearly 100ft. 
in height. , z 
The coast line we have just described exhibits, gener- z 
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| Sunderland claimed between Stockton and the sea. The length of 
| HORTHUMBERLAKD ‘ Besdacl™ the coast line between Tynemouth and the Tees is about 
“ec 28 miles—Fig. 2. 
+" The Tees to Flamborough Head.—The coast between 
z x the mouth of the Tees and Redear is low, and consists 
~ 
Direction of Flood Tide & Orift—> ourgh bt mainly of drift deposits. The primary geological forma- 
Five Fathom Contour . é tion between Redear and Whitby is liassic, the lower beds 
Soundings in Fathous below! HOST. of which are represented by shales, sandstones, and lime- 
Average Spring Rise 16 Feet > P > ‘ q . ; 
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a'ly, a series of indentations or bays, from half a mile to 
three or more miles in extent, the extremities of which 
consist of cliffs of harder rocks, or long projecting ledges 
which have suffered little from erosion. Comparatively 
little beach material travels past these projections, which 
serve to protect the intervening stretches of softer 
material to a considerable extent. The sketch map of 
Newbiggin Bay shows a typical example of these condi- 
tions—Fig. 3. The length of the coast line from Berwick 
to the Tyne is about 60 miles—Figs. 1 and 2. 

The Tyne to the Tees—Fig. 2.—A considerable deposit 
of glacial drift occurs near the mouth of the Tyne, and 
the sandy bar at Tynemouth has been removed by 
dredging. Low cliffs of drift extend to beyond South 
Shields, followed by an exposure of magnesian limestone 
forming the cliffs at Marsden and Sunderland, with inter- 
vening patches of boulder clay and sand deposits. At 
Souter Point, five miles north of Sunderland, the cliffs rise 
to over 100ft. in height. The foreshore, except at Whit- 
burn, consists mainly of rocky sear, and there is little 
erosion. South of Sunderland the magnesian lime 
stone and boulder clay clifis extend beyond Hartlepool. 
Landslips brought about the dissolution of the lime- 
stone and the erosion of the clay lave been frequent 
at Sunderland, Hendon, Ryhope, Hartlepool, and other 
places. Immediately to the south of the Sunderland 
Harbour piers the erosion of the soft clay cliffs has 
been accelerated by the construction of the harbour 
works, The land fronting the coast line is of small value, 
and no protection works have been constructed. In 
places the enroachment of the sea averages two or three 
feet per annum, 

At Hartlepool, the Heugh, a magnesian limestone 
promontory with extensive rocky foreshore, forms a 
protection to the town on its west side and Hartlepool 
Bay to the south. The cliff has been much eroded 
through falls, brought about by disintegration of the lime- 
Sone, and a protection wall has been constructed at its base 
North of the town are large tracts of blown sand, which, 
in places, have driven the line of high water seaward. 





* No. Il, appeared May 4th. 
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Saltburn there is a continuous range of cliffs from 100ft. | 
to 600ft. in height, the highest point, near Staithes, rising 
to 670ft. The coast line is intersected by deep scores or | 
“becks,” many containing large deposits of glacial drift 
and boulder clay, which also overlie the older rocks in 
other places. Landslides are not infrequent where glacial 
deposits occur, and, in situations such as Runswick, 
where masses of clay overlie the slippery shales, these 
have been of serious consequence. Much damage was | 
done to the dwellings perched on the surface of the cliff | 
in Runswick Bay by a slip which took place in 1900, A 
sea wall was subsequently constructed to protect the 
top of the cliff, since when no further movement has | 
oceurred. At Sandsend, two miles north of Whitby, | 
groynes have recently been erected to protect the sandy | 
foreshore fronting the sea wall. 

South of Whitby, with the exception of a stretch of 
cliff near Robin Hood’s Bay, which is liassic, the geological 
formation is oolitic as far south as Filey. The cliffs 
consist of limestones, sandstones and shales, overlain in 
places by glacial drift. At Scarborough the cliffs have 
heen protected by sea walls which have served to 
prevent, or at any rate minimise, the slips which formerly 
occurred. 

At Filey, the headland of hard calcareous grit, known 
as Filey Brig, has resisted the erosive action of the sea, 
but to the south the glacial cliffs have been seriously 
eroded, forming a deep bay, which extends as far 'as Spee- | 
ton. A seawall has been constructed under the lee of the | 








Brig to protect the cliffs in the neighbourhood of the ' 














the old churches at Aldbrough and Owthorne have also 
gone. 
near the Humber mouth, disappeared in the fourteenth 
and fifteenth centuries. 
Norman Conquest between Flamborough and Spurn has 


Ravenser and Ravenser Odd, towns once existing 


The loss of land since the 
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probably amounted to 40 square miles.* Bridlington has 
expended over £100,000 in the protection of one mile of 
coast line, and upwards of £75,000 has been spent at 
Hornsea, Spurn, Kilnsea, Withernsea, and Fraisthorpe on 
defence works. 

Spurn Point consists of a long spit of sand and shingle 
nearly three miles in length, projecting in a south-easterly 
direction across the Humber mouth, and, since the date 
of the earliest records, has been extending at the rate of 
many yards a year. The accumulation consists of 
wastage from the Holderness cliffs carried south by the 
flood tide and prevented from crossing the Humber 
estuary. At one time about 60,000 tons of beach material 
were removed from the Spurn neighbourhood annually 
for purposes of road maintenance. Since the issue of the 
Board of Trade Prohibitory Orders in 1868, this removal 
has ceased. The defence of Spurn Point was undertaken 
by the Board of Trade in 1863. A serious breach was 
made by the sea in the bank at Kilnsea during the early 
part of the present year. 

A reference to Fig. 5 will show the vast extent of the 
ravages of the sea on the Holderness coast, and the sites 
of some of the vanished villages and townships. 

The Humber to the Wash—Fig. 6.—Whilst encroach- 
ment has been rapid and continuous on the coast line 
immediately to the north of the Humber, the littoral 
between the mouth of that river and the Wash, a distance 
of 45 miles, has during historic times been subject to 
considerable accretion. Large areas within the Humber 
estuary itself have accreted or been reclaimed. Sunk | 
Island, on the north shore of the estuary, opposite | 
Grimsby, which at the close of the seventeenth century | 
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was veritably an island of a few acres, is an accumulation | 
of “warp” or silt of over 15 square miles, forming valu- | 
able pasture land. There are other large areas in the 
estuary, covering nearly 100 square miles, which have also 
been reclaimed by warping. 

From Grimsby to the Wash the Lincolnshire coast is 
low-lying, consisting of boulder clay and alluvial deposits. 
Some erosion has occurred at Cleethorpes, where walls 
and groynes have been constructed to protect the shore. | 
Between Donna Nook and Saltfleet alluvium, brought | 
down by the Humber, is accreting, forming a large deposit | 
at Sand Haile Flats. Erosion, when such has occurred 
on this coast, has been of slight extent, and groynes exist 
at Trusthorpe and Ingoldmells. The sand dunes which 
fringe the coast form excellent protection when main- 
tained or extended by planting and fostering the growth 
of marram grass. 

The Wash forms the estuary of the Nene, Witham, | 
Glen, Ouse, and Welland, and, previous to the Roman 
invasion, extended many miles inland, covering large 
areas in the counties of Lincoln, Huntingdon, Cambridge, 
and Norfolk. The Romans reclaimed a vast area of land | 
now known as Marshland and South Holland, by the 
construction of banks over fifty miles in length. The 
great level of the Fens was largely reclaimed in the seven- | 
teenth century, mainly under the direction of Vermuyden, | 
the Dutch engineer, the work being continued and | 
extended at various dates down to the last century. | 
This vast tract of land forms one of the most fertile in | 
the whole county, and extends to over a thousand square 
miles, 

The Norfolk and Suffolk coasts—Figs. 6 and 7.—The | 
geological formation of the northern part of Norfolk is 





. | 

* See Wheeler, ‘‘The Sea Coast.” Longmans, 1902. Pickwell in Min. 
Proc. Inst. C.E.., Vol. li. 1878. Matthews in Min. Proc. Inst. C.E. clix. | 
1905, 





chalk, but this is concealed generally under a thick 
deposit of glacial drift and boulder clay. The coast 
consists of sandhills, or wide alluvial deposits and flat 
sandy banks. The sea bed from the Wash to Wells lies 
at a remarkably shallow depth for many miles from the 
shore. The origin of this vast area of sandy and alluvial 
deposits is a matter of doubt; but in all probability they 
are relics of the Ice Age. The general set of the flood 
tide is from west to east on the north coast, and from 


the chalk, and the entire coast east and south by Cromer 
and Mundsley has been subject to considerable denudation 
At Sheringham the rate of erosion has averaged over 2ft, 
per annum in places during the last 100 years. The 
groynes erected by the District Council during the last 
two years, and now in course of extension, have resulted 
in the accumulation of large quantities of shingle ang 
sand. The town has expended considerable sums during 
the past twenty-five years in the construction of sea walls 
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north to south on the east coast. On the north shore 
there are numerous eddy currents, varying the general 
set of the flood tide. The chalk cliffs at Hunstanton are 
eroding to a small extent, but the general conditions 
obtaining on the coast between the Wash and Blakeney 
is one of accretion. At Weybourn there is a shingle 
beach extending westwards to the mouth of Blakeney 
Harbour, a distance of over six miles, at the back of 


Swain Sc 


and groynes, and numerous buildings have been swallowed 
up by the sea, including the old lifeboat slip. The 
existence of a high and long groyne, known as the 
“ Upcher ” groyne, on the west or windward side, has to 
a great extent stopped the natural travel of drift along 
the foreshore in front of the town, and led to its 
depletion. 

At Cromer, where the cliffs rise to a height of over 
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which a considerable extent of salt marsh has been 
reclaimed. The origin of this bank is, in all probability, 
due to glacial agency. The set of the flood tide and the 
direction of littoral drift is to the west, and the mouth of 
Blakeney Harbour is being constantly drifted in that 
direction. 

Erosion commences between Weybourne and Shering- 
ham, where the cliffs consist of glacial deposits overlying 
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230ft., extensive defensive works, consisting of walls and 
groynes, have been erected in front of the town, with the 
result of arresting erosion over the protected area. These 
groynes have had the effect of starving the beach to the 
south at Overstrand, and similar structures have been 
erected at that place with favourable results. { 
Mr. Redman places the erosion of the coast line 
between Cromer and Mundsley at an average of 14ft. per 
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Ordnance Surveys of 1838 and 1861.* 

Falls of cliff of greater or less extent occur almost 
every winter where no protective works exist. The entire 
coast line from west of Sheringham to South Eccles, a 
distance of about 22 miles in extent, has been gradually 
wasting from time immemorial. Mr. Wheeler puts the 
average annual loss at 6ft. per annum. Since the Norman 
Conquest the villages of Keswick, Shipden, Clare, and 
Wimpwell have vanished. Eccles Church disappeared in 
1895, and a large part of the village has been engulfed. 
Only the towers of the old church at Sidestrand now 
remain. 

South of Eccles the encroachment of the sea has 
been less rapid, the coast line consisting of low hills of 
drift and blown sand covered with marram, and accretion 
is stated to have taken place at Winterton, seven miles 
north of Yarmouth. 

The harkour and town of Yarmouth are of consider- 
able interest. The town is said to have been first 
founded in the fifth century, in much the same posi- 
tion as it now occupies. The dunes to the north of 
the town consist of an extensive bank of blown sand, 
extending as far as Caister, separating the river Bure 
from the sea.t Breydon Water, which forms the estuary 
of the rivers Yare, Waveney, and Bure, formerly had two 
outfalls, the one midway between Yarmouth and Caister, 
and the other at Gorleston. The former was closed in 
the fourteenth century, since when the remaining outfall 
has been driven to the south by the drift of sand and 
shingle along the shore until the present mouth was cut 
in 1560, and piers constructed to maintain its position. 
Since the construction of the north pier the beach has 
steadily accumulated on its north side, while erosion has 
been accelerated to the south of the harbour through 


the trapping of the natural supply. The North Pier has | 


This estimate is based on a comparison of the | 





been extended frequently since its first construction, and | 


the line of high water on the north beach is now over 
2000ft. further seaward than on the south side of the 
entrance—Fig. 8. The growth of the north beach 
appears to have been at the rate of about 7ft. per annum 
during the last century. No groynes have been con- 
structed on the north shore, and large quantities of 


THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No, VI.*—ADVERTISING DEPARTMENT. 
MopverN advertising practice as represented in the 
creation, drafting, and publication of the numerous 
striking devices whose mission it is to arrest the attention 
of buyers, convert their awakened interest into demands 
for information and procure their enlistment in the army 
of users of the firm’s product, is indeed an art whose 


worth is already recognised and established as an | 


indispensable element of an up-to-date organisation. It 
is an art which finds expression in a judiciously-placed, 
incisive, rousing announcement in the trade periodical, 
which has its circulation among the class of traders with 
whom business is sought through the agency of its 
eloquent appeal; or, again, is presented between the 
covers of a well-bound, fully-indexed catalogue of care- 
fully prepared data and well-founded illustrations, 
combining a veritable storehouse of valuable information 
with a powerful demonstration of engineering triumph 
and the engraver’s talent. Such a volume is intended 
for long service and utility of a mutual character, and not 
only is it accorded a frontal position in the engineering 
manager’s library, but, fulfilling its office, is on frequent 
demand as a handbook of intelligence. Other channels 
through which the ability of the advertising agent finds 
expression are represented by the numerous useful 
articles of office equipment, all of which have their part 
in calling the attention of buyers to reliable sources of 
supply—silent, but persistent in their appeals for a trial 
of the goods, whose excellent qualities are thereon set 
forth. All these devices, whatever may be the outstand- 
ing features of their design and the manner of their 
presentation and distribution, have for their object an 
effective linking-up of the field of production with that 
army of users on the extent and constancy of whose 
demands so much depends. In thus seeking public 
appreciation of what is produced by the combination of 
inventive mechanical ingenuity with the skill of the 


| artisan, the necessity for attractive illustrations and 


beach material are removed annually for road mainten- | 
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ance and other purposes. Mr. Woodward, in describing 
the reclamation of land in the neighbourhood of 
Yarmouth, says :—* The physical evidence and historical 
records indicate that the marsh-lands which occupy 





large tracks near the mouths of the rivers Bure, Yare, | 


and Waveney, formed at one time portions of an estuary, 


artistic production has called in the skill of the engraver 
to co-operate with the work of the engineer. The effect 
of this is seen in the masterful wood-cut representations 
of mechanical details, and the magnificent photographic 
reproductions that are rendered possible by the use of 
calendered papers with a highly-finished surface. The 
aggregate cost of the necessary half-tone blocks, wood- 
cuts, and electros, which is entailed in thus meeting 
a demand dictated by competitive keenness for 
supremacy, even in the publicity department, and the 
fragile character of their surfaces, which are so suscept- 
ible to damage by contact with other objects, necessitate 
the provision of suitable storage arrangements to 
ensure a proper protection from accident. In some 
establishments there is on hand a large number of 
electros which, with their respective process blocks and 
woodcuts, represent a considerable outlay, and ordinary 
considerations of economy demand that they shall not 
be permitted to lie about exposed in the careless manner 


| so frequently observed. Moreover, it is particularly 
| desirable that the whereabouts of any required block may 


be determined at very short notice; and the need is one 
that may be met in the manner described below. 
Registration of process blocks, dc.—It is very desirable 
that half-tone blocks, wood engravings, electros, «c., 
should bear an identification number, and that they 
should be duly registered in numerical order for the 
purpose of location, for which purpose the use of a simple 


form of register, similar to that illustrated by Fig. 35, is | 


recommended. The columns shown blank are to carry 
the dates when such blocks accompany an order for an 
illustrated advertisement, printed circulars, &c., together 
with the firm’s inital, as “31/3/06, T. G. & Co., Ltd.,” 
and on the return of such blocks the entry is struck 
out, so as to indicate what blocks are in and out respec- 
tively. Should it be necessary to order special blocks, 
which will not be received until the expiration of the 
advertisement, an entry is made against the next vacant 
number, and the engravers are simultaneously instructed 
to number the block accordingly. This register has its 
counter record in the book shown by Fig. 36, which is an 
ordinary ledger form with numbered pages, and is 
provided with a A-Z% index. Each page is headed with 
the name of the firm to whom the blocks have been 
lent, and presents at a glance the date of each entry, 
the number of the blocks and the date of their subsequent 
return; and the utility of these two books will be at once 


appreciated by those who are acquainted with the | 


at the mouth of which were situated the islands of | confusion that results from an unsystematic handling of 


Lothingland, Kast and West Fligg. 


time this mouth became contracted by the growth ot | 


sand-banks, one of which stretched southward from East 
Vligg. After s.p. 1000 this bank became sufficiently sound 
for a settlement to be made upon it, and the present town 
of Yarmouth was founded. It was then separated from 
Caister by a channel called Grubb’s Haven, which was 
closed about the reignof EFdward1II. When the channels 
at the mouth of this estuary were choked, the influx oi 
the tide became more and more restricted, the rivers in 
the drier seasons occupied but narrow channels, and these 


in course of time were embanked and the marshes became 


dry land.” 








Tur Anti-smoke League recently formed in New York 


City is not designed, its promoters say, to prevent the burning of 


soft coal, but to insist on proper firing and to abolish smoke as far | 
a One firm affiliated with the league says that formerly | 
it was able to manufacture in New York City the most delicate 
For 


48 possible, 


silk fabries, with a very small percentage of damaged goods. 
the last three years, and particularly for the last two years, it has 
become almost pnidiear-t to manufacture delicate shades, on 
account of the impregnation of the air with soft coal smoke. 








Redman in Min. Proc. Inst. C.E. : Vol. xxiii. 1864. 
} Taylor, “Geology of East Norfolk,” 1-27. 
} LH. B. Woodward; “Geology of England and Wales.” Philip and Sons, 
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Blocks illustration guard-book.—A properly classified 
illustrated list of all blocks representing the various 
specialities and their different types is quite indispensable 
to the advertising agent, who will frequently have to make 
a hurried survey and selection. The need is well served 
bya plain guard-book of the type used for the preservation 
of supplier’s invoices in the accounting department, the 
capacity of which will be determined by the number of 
illustrations to be contained within its pages. The book 
should be divided into sections, so as to provide a ready 
index to each particular class, ¢.g., dynamos, open type 
direct, pages 1 to 5; dynamos, open type alternating, 
pages 6 to 10; motors, open type, &c. &c., and by either 
pasting in the respective pages cuttings from advertise- 
ments or “ pulls” obtained from the printer,a very useful 
collection is obtained which will permit a rapid survey of 
the entire stock. Each page carries two or three 
illustrations with two columnar references, one for the 
numbers and the other for a description, ¢.g., No. 1, half- 
tones; No. 2, 3, &c., electros. 

Storage of blocks, dc.—The stock of blocks should be 
arranged numerically in shallow drawers having the two 
extreme numbers painted on the front, and should be 
protected from accidental damage by a soft wrapping. A 
cover of blotting paper for each block meets the need 
admirably, the ends being left open to enable the blocks 
to be withdrawn for reference; and each cover has a 
numbered adhesive label for the purpose of identification. 
To prevent any unauthorised tampering it is advisable to 
provide each drawer with a lock and key; and by appoint- 
ing one of the junior clerks as custodian of both the 
blocks and their records as described above, responsibility 
is confined within the narrowest possible limits. 

Authorisation of advertisements——The necessity for 
written authority for the insertion of trade advertisements 
is very obvious, and it is customary to use the same form 
of official order as is issued by the contracting department, 
Fig. 16, which will show the number of insertions, name 
of publication, number and frequency of insertions with 
price of each. 

Record of current advertisements.—For the purpose of 
checking invoices for advertising contracts it is necessary 
to check and record each insertion as it appears in the 
respective publications, and invoices handed forward by 
accounts department will be “O.K’d” by comparison 
with this record. By reference to Fig. 37 it will be noticed 
that provision is made for a counter-check with the rubber 
stamp, previously referred to under the remarks on con- 
tract department, to prevent a duplicate invoice for any 
one contract being passed through inadvertently. This 
describes a chart that may be arranged for insertions that 
appear daily, weekly, monthly, or annually, as occasion 
demands, and shows the state of current contracts at a 
glance, in a complete tabulated form with all the essential 
features of the several contracts. The number of inquiries 
accredited to each periodical may be noted in red side by 
side with the check of insertion as a guide to the value 
of such mediums for publicity. 


Fic. 37.— Advertising Chart, Daily. 
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No. VU.— ORDERS RECEIVED. 


The orders received from outside firms, whether of an 
oral or written character, will advisably first find their 
way to the general manager in order that their nature 
may have due scrutiny. Anything extraneous to the 
scope and power of the company would be necessarily 
held up at its inception and features of special interest 
given due prominence. Perhaps the most important 
question involved in the acceptance of an order from a 
customer is that of his financial standing referred to 
previously under the routine laid down for the contract 
department, and the terms of payment should be such as 
to present no suspicion of hazardous speculation on the 
part of the supplier, a customary safeguard against 
which is found in “cash with order” or ‘“‘on delivery,” 
and in the case of goods for shipment “ cash against bill 
of lading” settlements. Acceptances of tenders to cus- 


tomers for the work will call for comparisen of such 
acceptances with the respective copies of the estimates, 
and before the order is passed forward for entry and 
formal ratification, such outstanding conditions as price, 
time stipulated for delivery, penalties for breach of con- 
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tract, and any proposed maintenance of the plant in 
working order for stipulated periods, must receive official 
acquiescence. Having received the assent of the general 
manager, the orders are passed forward for entry in the 
order book, and their receipt duly acknowledged. In the 
drafting of a suitable form of record for orders received, 
due consideration must be given to the subsequent 
routine necessary for arriving at the ultimate cost of 
manufacture and the relation of such orders to sales 
department books. In the latter connection it may be 
mentioned that the writer has personal cognisance of 
instances where a faulty system of accepting and filling 
orders has resulted in a total absence of the record in 
the sales day book, and if such an experience is to be 


guarded against, there must be an irrevocable rule | 
established that no work is to go forward in the factor) 


except by the authority of a record in the orders received 
book. 

Orders received book.—The form and nature of this 
official record of orders accepted wil! be determined by 
the scope of the business carried on, and among other 
considerations, the numerical strength of the clerical 
staff. It, therefore, follows, while it is quite possible to 
lay down the generally essential features of such a 
record, its precise form must depend on local surround- 
ings and varying circumstances. The form shown by 
Fig. 38 presents all the essential features, and has success- 
fully met all the demands which it was designed to meet, 
forming the necessary link between the accounting and 
manufacturing departments, and by the check which it 
possesses on the subsequent work of production and 
despatch of the goods, a due record of each transaction in 
the sales book is effectively secured. 


Fic, 38.—Office Order. Size 


OFFICE ORDER TO FACTORY. 


Lactory Order, Customer's Order. 


Remarks... 


Sales Day Book 
Folio 


De spatched 
| ae 





Quantity. Description. 





e Order. Reverse Side. 


Goods in part completion. /Date of despatch. Advice note No... 


This is a manifold carbon-copying book of quadrupli- 
cate pages, size 8in. by 10}in., inexpensively bound 
between boards, and is provided with a separate A—Z 
index for reference to the various order numbers issued 
against the names of the respective customers. Each 
set of four copies bears an identical number at the top 
right-hand corner of the several pages, three of which 
are to be issued to the works manager, being conse- 
quently perforated, and the remaining copy preserved in 
the book as the office reference. This alone is permitted 
to show the price of the contract for the information of 
the invoice clerk, and it will be remarked how comprehen- 
sive is the nature of the record. For ensuring perfect 
legibility of each copy a good carbon paper should be 
used, so that once writing will suffice, and transcription 
be avoided. The first step towards the completion of the 
office cony of this order is presented in the routine on the 
arriva] of the detachable triplicate copies at the works 
manager's office, where one is filed away, the remaining 
copies being handed on to costs and forwarding depart- 
ments respectively. As head of the manufacturing depart- 
ment the manager will cause inquiry to be made as to 
whether the order can be filled from stock, and failing 
this the work of manufacture will be commenced ‘forth- 
with. The usual procedure in this connection, as it 
affects the drawing-oftice, costs-oflice, forwarding depart- 
ment, &e., is referred to fully in the subsequent chapters 
dealing therewith, and it is therefore sufficient to men- 
tion that the order clerk will ascertain from the costs 
department what manufacturing order number has been 
allocated to the office order, to which he may subse- 
quently wish to refer in case any inquiries are made 
respecting probable date of delivery, cost, selling price, 
&c.. His record of deliveries, either in part or full comple- 
tion, is made from particulars supplied by the forwarding 
department. 

Confirmation of receipt.—It is very desirable that all 
orders be acknowledged on the day of their receipt, and 
departure from this rule should only be permitted when 
the parts are supplied immediately from stock and their 
despatch duly advised. The practice is to adopt a post- 











card form of acknowledgment, printed in copyable ink, 


with a vacant space for customer's reference, and the 
effect of the observance of this principle is the establish- 
ment of a feeling of contidence among the firm's clientéle 
and the elimination of any possibility of orders going 
astray, with vexatious results when the time of expected 
delivery arrives. 

Preservation of orders.—Having satistied himself that 
the orders have been correctly recorded in his order book, 
the order clerk will promptly return the customer's 
orders and specifications to the correspondence depart- 
ment, where they are filed away in proper classification as 
already described. 

Specified delivery dates.—It not infrequently happens 
that the date mentioned for delivery is an important con- 


moment to the object which he had already before hin — 
that of emancipating his country from dependence on the 
foreigner. 

We are speaking of 1876. Italian commerce in boilers 
and engines was non-existent; the country was entirely 
dependent on outside help, . 

Tosi, therefore, accepted the post, and returned to Italy, 
From this decision dates his own fortune, together with 
the fortunes of hundreds of others dependent on hs 
genius and tenacity of purpose. He had travelled, and 
he had observed; he had seen many cities and men, and 
his own individual trend of thought was fortified by ex. 
perience. His was one of those minds whose gaze pierces 
beyond the range of the ordinary human ken. 
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dition of the contract, and penalty clauses for default, 
with probable claims for satisfaction as to loss incurred 
by breach of contract, compel a careful observance of 
this important condition. It is the order clerk's duty to 
give due prominence to such a clause when writing up 
the order, and with the aid of his diary to see that due 
recognition is accorded to it in the factory. 





ITALIAN INDUSTRIES. 
(By our Special Representative.) 
MAKERS OF HYDRO-ELECTRIC AND OTHER 

ENGINEERING PLANT (continued ). 

Bur we must now leave the new white world of foam 
and go back to the old black reign of smoke, associating 
with this great industry the name of an apostle whose 
faith in his mission never for an instant wavered, and 
who died a martyr to the ideals he held so dear. 

Franco Tosi was born in Milan, April 21st, 1850, began 
his studies in that town, and passed his engineering 
degree, with honours, at Zurich when he was twenty-two 
years old. He then travelled for a short time in England 
and Germany, studying not only technical engineering, 
but also systems and men. 

This missionary of the’ new “religion of labour” 
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aseribed his first awakening to the lessons learnt in 
England—lessons which were to bear fruit in a very few 
years, when Tosi accepted the offer of the post of techni- 
eal director of the little firm of Cantoni, Krumm and Co., 
of Legnano. It was an insignificant factory for repairs, 
giving work to about sixty hands, and occupying its spare 
time as an agency for selling English locomotives and | 
bankers’ safes. ; 
The outlook was not a bright one, and openings in 
other countries were not wanting to a young man of the 
intelligence of Franco Tosi. But conscious of his growing | 
strength, he resolved to dedicate himself from that 
* No. Lil, appeared May 11th. 


| 





NEW FOUNDRY 


The earnest business man combined practical qualities 
with noble ideals. Franco Tosi was not only a great 
engineer; he was pre-eminently a philanthropist and a 
patriot. His patriotism was innate in his ardent nature, 
was « source of pride to himself and of advantage to his 
country. His philanthropy was, as it were, the loadsta 
of his life, the guiding influence to which is due the 
success of the works which now constitute the greater 
part of the town of Legnano. 

“My task is merely to make the workman,” 
to say; “it is his to make the boiler.” 

Moulder of men and things, he perceived intuitively 
that, to have a really efficient working establishment, the 
self-same hands, growing ever more perfect, must be 
employed from year to year. He also understood that 
the interests of the workman were bound up with those of 
the employers, and that in the old language of .Esop, the 
arms could not live without the brain. The basis of 
discontent, and the consequent troubles between capital 
and labour, was to be found in the fact that the workman 
was not certain of the morrow. His occupation, even in 
his working years, was more or less desultory, fluctuating 
with the state of trade; in his old age he was abandoned 
to the charity of the passers-by on the high-road. He 
was, as it were, a sponge to be squeezed to the uttermost, 
and to be thrown away when old and worn out. 
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TOSI'S NEW FOUNDRY 

Sut the wile range of Franco Tosi’s almost prophetic 
vision saw that under these circumstances it was Un 
possible that the workiuan should become wedded to his 
workshop. To make an efficient article it was necessary 
to make an efficient workman, and for this his mind must 
be trained, his ideals must be raised, and he must be 
made not a servant but a collaborator, an ally of capital 
in the intricate mechanism of production. This policy 
was dictated by the heart; practical interest saw the 
work produced, and it was good. 

In immediate contact with the workman whom he had 
set before himself to model, he became more than the 
master; he was rather the friend, adviser, and technical 
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rior, a man above his fellows, recognised by all as 
guide in matters of the family or the factory. And 
one by one the aims were realised which Tosi had in view 
ag mens to produce his end. The provident funds in 
cases Of illness, and the sy stem of pensions for the widows 
and children of the workmen, institutions which cost the 
a large sum annually to subsidise, were followed 
by the building and endowing of night schools for the 
hinds, and of clementary schools for their children. 
These latter, to which the founder sent his own sons, are 
divided into seven courses of teaching, among which 
foreign languages and elementary engineering are 
espet ially insisted on. le rae 
The foreign languages were part of Tosi's patriotic 
cheme, that of sending his monteurs into distant lands, 


supe 
their 


master 
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well educated, and speaking the languages of the 
countries to which they went, to uphold the honour of 
the tricolour flag, and to show the world that Italy was 
capable of producing something better than plaster-of- 
Paris figures and barrel organs; the elementary engineer- 
ing represented parts of his humanitarian and economic 
programmes, serving to prepare the boy for the duties of 
the workshop, and holding out to him the promise of a 
certain future livelihood at Legnano. As an example of 
Franco Tosi’s patriotism, it may be mentioned that he 
once refused a large order for boilers in England, because 
the contract stipulated that he was not to mark them 
with the word “ Italy” after his name. In consequence of 
his sage philanthropy, there has never been a strike at his 
works—a circumstance so remarkable here that a | 
Govermuent Commission was sent to inquire into the 
causes of this happy combination between capital and 
labour, and everything was quiet at Legnano even in 1898 
when blood was running and soldiers charging in the 
streets of Milan, only a few miles away. 





primal cause of his commercial suecess, and, secondly, 
because the works at Legnano are so well known, and 
have been so often described in publications of every 
country, that it seems almost superflucus to go into 
much detail. A short résumé of their history and pro- 
duction is, however, necessary to complete the subject. 

lor this purpose we must go back again to 1876, when 
Franco Tosi accepted the post of director of the little 
firm of Cantoni, Krumm and Co., of Legnano. His in- 
tuition, sharpened by foreign travel, had taught him that 
to succeed in the engineering science a constructor 
must be a specialist within a very limited circle, and the 
man of iron will and grand ideals set himself resolutely 
towards his goal. 

His first victory was the large engine, Ryder distiibu- 
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tion type, shown in the Milan Exhibition of 1881. The 
next year saw him offered a partnership in the firm. He 
was himself a man of independent means, and had, there- 
fore, money to lose; the finances of Cantoni, Krumm 
and Co. were by no means in a satisfactory condition, 
and no one knew the fact better than the director. Yet 
his faith in himself and his mission induced him to accept 
the heavy responsibilities incurred by his new post, and 
he took the helm with greater authority than ever. From 
the outset he set before himself the type of engine 
which he wished to construct. His experience had 
brought him into contact with many engineers, who had 
been seduced from the paths of success by a frenzied 
desire for originality in the matter of steam distribution. 
He, instead, curbing his ambition, determined to begin by 
basing himself on the well-known “Sulzer” type, and to 
dedicate his energy towards perfection of stiucture and 
detail. 

His next departure was in the construction of high- 
speed vertical engines for electrical plant,in which branch 


provides them with light and with the power to drive 
their wheels down to the private co-operative stores which 
| feed their workmen. 

It may truly be said that the factoryof Legnano seems 
to represent the work of generations and not of a single 
mah. 

But to realise the aim of Franco Tosi to give constant 
employment to his ever-increasing staff, it was necessary 
to obtain an ever-increasing supply of orders. The home 
market was insufficient, and new victories were aspired 
to and won in every quarter ofthe globe. His compound 
tandem vertical high-speed engine for electrical purposes 
is too well known to require a long description. An 
improvement on the American type, it possesses the 
advantage of greater economy of steam, and, in spite of 
the resistance of the elastic rings on the distributing 
valves, the regulation is prompt and constant, on account 
of the great energy of the governors. The high-pressure 
and low-pressure cylinders are disposed tandem-wise, 
with one sole packing between them for the common 
piston-rod, and the whole internal space is used as 
receiver. The consequent economy of volume and the 
simplicity of the governor, with its one weight and one 
spring only, are among the advantages which have 
enabled this engine to compete successfully with the best 
types existent, and to convince the principal electric 
companies in Europe that in Franco Tosi they had an 
ideal constructcr, ever ready to adapt himself to their 
particular requirements and scrupulously correct in his 
business transactions. 

Nor have the fortunes of the great house waned after 
the tragic death of its founder. Following in his foot- 
steps, and animated by the same ideals, his son, 
admirably helped by Sig. Boner, has achieved fresh 
victories. 

In 1902 the manufacture of gas engines and power gas 
generators was commenced, and two years ago the con- 
struction of steam turbines on the Parsons system was 
taken up, and has proved eminently successful. Among 
the turbines lately tested may be quoted those for the 
Central Station at Castellanza, 8000 horse-power ; for the 
town of Buenos Ayres, 6000 horse-power; and two for 
the electric station of Baku, 3300 horse-power each; 
while, among the many orders now in hand may be 
mentioned those for Buenos Ayres, one of 6000 horse- 
power; Castellanza, one of 8000 horse-power ; Cairo, two 
of 2700 horse-power each; Naples, 2700 horse-power ; 
Florence, two of 1650 horse-power each; and Turin two 
of 1150 horse-power each. 

The works are employing at present 1600 hands, and 
cover 80,000 square metres, of which 40,000 square metres 
are occupied by buildings, comprising the new foundry of 
10,000 square metres, which was built last year. This 
new foundry is provided wiih one crane of 25 tons, three 
of 20 tons, and five smaller ones; it has further three 
cupolas of 8 tons capacity each, and one of 3 tons. 

Such is the history of the firm, and to-day, in all parts 
of the world, may be seen the iron servants of man, 
bearing on them the label of which their founder was so 
justly proud—* Franco Tosi—Legnanc—lItalia.” 


THE PROPOSED NORWICH AND YARMOUTH 
SHIP CANAL. 

A scHEME which has gained wide publicity in the 
neighbourhood with which it deals, and which is just 
now recciving the support of many eminent citizens, 
both in Norwich and in the county of Norfolk, is the 
suggested cutting of a ship canal between Norwich and 
Great Yarmouth, so as to bring the former town once 
again into direct communication with the sea. “Norwich 
a Port” is a phrase one hears continually repeated, not 





The co-operative stores, which give food and dividends he distanced his competitors, and brought his name only by Norwich and Yarmouth citizens, but also by 
to his workmen, the more than two hundred little houses before the attention of the public as one of the first many people who reside in the counties of Norfolk and 
His type of compound engine with 


with. their gardens and their modern sanitary arrange- 
ments, the excellent hotel built for his clerks—al 
these are the outward visible signs of the inflexible 
purpose of Franco Tosi, a pioneer of Italian philanthropy 
and science, a man who aimed to create around him a 
little model town of contented beings, and to rejoice in 
the happiness of others, the fruit of his own creation. 

The extent to which the efforts of this “ apostle of 

labour’ were appreciated in his own country may be 
gauged by the fact that the Italian Government gave | 
him, a few days before his death, a gold medal—the only 
one ever bestowed—for industrial development and con- | 
quest of foreign markets. 
_ And it was such a man.as this who was cut off 
in the flower of his strength by one of his own 
“family,” as he delighted to call his workmen. On 
the evening of November 25th, 1898, Franco Tosi was 
shot dead by one of his’ men, one, besides, who had 
been especially benefited by the kindness of the master, 
and who was saved with the greatest difficulty from the 
fury of the other hands bent on lynching him. The 
assassin himself could assign no reason for his crime, and 
the cause must ever be a mystery. 

So deep a mark had Franco Tosi made on the com 
inerce of his country, that the public condolences of th: 
Italian nation were expressed in Parliament, and while on 
the closed shutters of every shop in Legnano one read the 
words, “ Chiuso per lutto cittadino” (“ Shut on account | 
of the town being in mourning”), the coffin, borne on 
the shoulders of his workmen, and followed by a small | 
army of mourners, was carried to its last resting-place. | 
Among the hundreds of wreaths I noticed one from | 
the children of his schools, with the touching and | 
significant inscription, “ La scuola a suo padre” (“ Offered | 
by the school to its father”). 

So lived and died Franco Tosi, a man of whom his | 
workmen still speak to-day with the bated breath of | 
Veneration, as they would do of his great namesake, St. | 
Francis of Assisi. 

I have dwelt at length on the moral virtues of | 
this remarkable man—first, because they represent the | 


makers of Europe. 
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Suffolk. It has, indeed, become, if one may so term it, 






Fig. 1--PROPOSED NORWICH-YARMOQUTH CANAL 


cylindrical valves for 2000 horse-power was his own, and 
with it he fitted some of the most important power 
stations of the Continent. The Exhibitions of Milan, 1881, 


of Turin, 1884, and of Palermo, 1887, were red-letter dates | 


for Franco Tosi. 

Then came a crisis. The death of one partner and an 
amicable arrangement made with the other left him in 
sole command. Heedless of the insignificant financial 
results shown at first by his balance sheets, he began to 
increase, and equip with the most perfect machinery, works 
growing in importance from year to year—works which 
now produce on an average one boiler and one engine a 
day, and which are practically dependent on themselves 
for everything, from the private electric station which 


an East Anglianism. As there seems to be some likeli- 
hood of the scheme being carried out, and especially 
|alsoas at the present time a great deal of attention is 
being given to the question of canals, and water traffic 
generally, it may be well to give a few details of the 
scheme. 

The canal, when cut, will be the second undertaking of 
its kind in England, the other being, of course, the great 
Manchester venture. But unlike the latter work, which 
involved almost superhuman engineering difficulties, the 
Norwich Ship Canal will run through a country where 
the natural conditions will probably be found of the 
easiest, and the constructive drawbacks of the fewest. 
Some years ago, Mr. A. E, Collins, engineer to the city 
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of Norwich, elaborated a scheme for improving the 
Norwich-Yarmouth waterway. But as it provided merely 
for the’ adaptation of the river Yare and the dredging 
of a 15ft. channel therein, which would enable vessels of 
from only 350 tons to 400 tons to reach Norwich from the 
sea, it was not proceeded with. In the year 1830 a company 
was formed to give Norwich direct communication with 
the ocean. In consequence, however, of the opposition on 
the part of Yarmouth, it sought an outlet to the sea through 
the Waveney, Lake Lothing, and Lowestoft. Partly for 
this reason, and partly also for want of adequate financial 
support, the scheme had to be abandoned, and the cut 
which the canal company dug, connecting the Yare and 
the Waveney between Reedham and Haddiscoe, eventu- 
ally passed into the hands of the Great Eastern Railway 
Company. The canal company, however, effected one 
good thing—viz., it dredged a channel and built piers at 
Lowestoft which were the beginnings of the present 
harbour. These works also passed into the hands of the 
railway company, which, to its credit be it said, has since 
greatly extended them, and largely by this means 
has raised Lowestoft from being a fishing village 
into a fashionable watering-place. It has always been 
the dream of the citizens of the charming East Anglian 
capital to put itself into the position which it occupied in 
olden times, viz., to again become a seaport. 

The present ship canal scheme is due to Mr. W. 
J. Botterill, a member of the Society of Engineers, 
and an arbitrator for the London Chamber of Arbitration, 
who lectured on his proposals for the first time a few 
months ago before the Norwich Chamber of Commerce. 
As will be seen by the accompanying map, Fig. 1, 
Mr. Botterill proposes to cut a canal 15 miles in length 
from Whitlingham—a point a short distance to the north- 
east of Norwich—to Berney Arms, near the west end of 
Breydon Water, and running more or less parallel with 
the Yare on the south side. The canal would have a top 
width of 120ft. and a depth of 21ft. throughout. From 
Berney Arms to the east end of Breydon—about five 
miles—would require dredging to the necessary depth, it 
being at present only from 8ft. to 10ft. at low water. 
From this point under the Yarmouth Haven Bridge to 
the outfall of the Yare at Gorleston would also require 
dredging, although to a less extent. By this means 
vessels of 2500 tons burthen would be able to continue 
their journey up to Norwich. To carry out such a work 
Mr. Botterill contends that Norwich is not only favour- 
ably situated, but that the undertaking could be effected 
at an extremely moderate cost. The river distance from 
Norwich to the sea at Gorleston is 31 miles; Mr. Bot- 
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Fig. 2—Tunnel between Thorpe and City Stations, Norwich 


terill’s canal would reduce it to 22 miles. This is import- 
ant, as the scheme advocated by Mr. Collins would only 
lessen the distance by 14 miles, or te 29} miles. 

Before commencing the construction of the canal proper 
it would, according to Mr. Botterill’s proposals, be neces- 
sary to make a new cut as shown on the plan at letter 
* 4 ’—1} miles in length—to divert the Yare, in exchange 
for that portion marked “ B"—two miles—which would 
be brought within the suggested Whitlingham dock area. 
The land at Whitlingham required for dock purposes is 
calculated at 30 acres, while the dock water space would 
be eight acres. The dock would be built of stone and 
concrete about 5ft. or 6ft. above flood level. A fish 
pontoon for the use of deep sea trawlers would be 
provided. Provision is also made in the’plans for 2700ft. 
of quayage, fitted with coal tip, electric cranes, and cap- 
stans, grain elevator, railway sidings, warehouses, roads, 
«xe. A swing bridge would be built across the new cut at 
“A” for access to the dock. Between Whitlingham and 
Surlingham a few roads would have to be cut and would 
require re-arranging, and possibly also a ferry or subway 
provided. From Surlingham the canal would run straight 
through Rockland Broad—100 acres—the water of which 
would have to be drained off through the canal. Cer- 
tain small land drains met with along the route 
could be connected with the canal as required, and 
a ferry would be necessary at Nogden End for marsh 
connections. Where the canal cuts the Reedham and 
Lowestoft Railway another swing bridge would have 
to be erected, while the cut from the Yare to the Waveney 
at Reedham—which runs parallel to the railway line— 
would have to be connected with the canal. A deep 
basin and wharf would be constructed at Reedham for 
the landing of produce, horses, cattle, &c., but a dry dock 
or repairing slipway would also be useful at this point. 
One 600ft. long with a 200ft. cradle, to be used for 
repairing steam trawlers up to 500 tons gross register or 800 
dead weight, and accommodating two at one time, could 
be arranged for. It would also be useful for yacht 
building and repairs, and its approximate cost is set down 
at £10,000. With so eligible asite, Reedham is a point 
at which a large trade would probably spring up. The 
swing span of the fine Breydon Bridge, recently jointly 
constructed by the Midland, Great Northern, and Great 
Eastern Railway Companies, having two openings, each 
60ft. in width, is ample for the class of vessel which 
would be likely to use the canal. But the Yarmouth 
Haven Bridge—a cast iron bascule—which is only 50ft, 





wide, would have to be dealt with. As the Yarmouth 
Harbour Commissioners.and the Great Eastern Company 
have for some time had the reconstruction of this bridge 
under consideration, no difficulty is likely to arise. The 
bar at Gorleston, which is now about 18ft., would be 
found sufficiently deep for the kind of vessel previously 
mentioned. The soil through which the ship canal 
would be cut consists for the most part of peaty deposits 
and clay, with a little gravel or chalk, and this should 
lend itself admirably to the work of cheap and rapid 
construction. 

So much for the details involved in the construction 
of the canal. With regard to cost, Mr. Botterill's figures 
give the canal complete, with plantand equipment and ready 
for working, for an estimated expenditure of £360,000. 
To raise this capital the following alternatives have been 
suggested :—(1) The canal could be constructed by the 
municipality of Norwich, which could lease it to a 
syndicate at a fixed rate of interest, or to a railway com- 
pany, as at Grimsby; (2) the money could be raised by 
terminable bonds ; (3) or by a Government loan borrowed 
on the security of the rates of Norwich, the city working 
and managing the whole as a municipal undertaking. lf 
34 per cent. terminable bonds were raised, it would mean 
a dock rate of 63d. in the pound, but if by Government 
loan at 4 per cent. running tor forty years, the rate would 
probably be 9d. in the pound. The capital expenditure 
represents £3 per head of the population. This compares 
very modestly with a small place like Boston, which has 
expended more than £10 per head upon its docks and 
new cut to the sea. The cost per mile to build the 
Norwich Ship Canal works out at £16,363; that of the 
Manchester Ship Canal was no less than £408,000 per 
mile. One thing which tells in favour of the cheapness 
of carrying out the proposed Norwich Ship Canal is that 
the cost of land required between Whitlingham and 
Berney Arms would be comparatively small, as there 
are no valuable buildings or building land to be purchased; 
while compensation and sentimental damages may be 
reckoned at practically nil. Another point to be noted is 
that the proposed canal would have no locks, but would 
be open to the sea just in the same way as the ports of 
London, Glasgow, or Liverpool are. Where cost of con- 
struction and maintenance have to be considered this 
is a very important point. 

The cutting of the ship canal would have an immediate 
beneficial effect on the marshes whose natural outlet is 
the Yare. A double system of drainage would be 
at work, and by a series of cross drains the land would 
quickly become more solid, and correspondingly increased 
in value, just as the Bedfordshire, Cambridgeshire, and 
Lincolnshire fens have become where similarly treated. 
On these fens abundant crops are now raised, and this 
would also be the case with the marshes along the route 
of the suggested canal. The average current velocity of 
the Yare between Norwich and Reedham—about twenty 
miles—is 14 miles per hour, and the tide impulse is at the 
rate of 73 miles per hour. It is obvious that the greater 
depth of the ship canal would give a greater velocity and 
range to the ebb and flow of the tide. The tidal range cf 
the Yare, which is 6ft. at Gorleston, is only 18in. at 
Norwich, it being practically all lost in the first five or 
six miles from the sea. It may be remarked here that 
the tide impulse on the Clyde between its outfall and 
Glasgow is at the rate of 18} miles per hour. This has 
been brought about entirely by the gradual deepening of 
the river channel. A hundred years ago vessels drawing 
more than 34ft. could not get up stream beyond Glasgow. 
It is not too much to say that the deepening and widen- 
ing of the Clyde so as to give Glasgow direct access to 
ocean-going vessels of the largest size have been pro- 
bably the greatest factor in making that city the second 
in importance in the Empire. 

Another advantage to be derived from making a ship 
canal between Whitlingham and Berney Arms is that it 
would leave the Yare free to yachtsmen, fishermen, and 
others to continue their sports and pastimes. This would 
not have been the case if the river had been merely 
widened and deepened, as suggested by Mr. Collins. As 
most people are aware, a great deal of yachting is done 
on the three rivers which flow into Breydon Water. 
Than the Yare, the Bure, and the Waveney, there are 
probably no three other English rivers which are more 
popular in this respect. Anything which would hinder 
the fullest use of any of them by the holiday-making 
section of the community would meet with serious 
opposition. These three rivers together make the whole 
of what is known as “ Broadland.” In the summer 
months the rivers and broads of this district attract 
thousands of visitors from all quarters, and, generally 
speaking, no.small part of the adjoining country depends 
for its prosperity upon the influx of these strangers in 
search of pleasure, health, or change. 

In connection with the ship canal scheme a railway 
tunnel is suggested by Mr. Botterill to connect 
the Norwich ‘‘horpe Station of the Great Eastern 
Railway and the City Station belonging to the Mid- 
land and Great Northern Joint Railways—see Fig. 2. 
The object of this tunnel is to give direct access to the 
latter companies to the proposed docks at Whitlingham, 
by means of which they would obtain another outlet for 
the export of coal from Nottinghamshire and Derbyshire 
coalfields, and also for the export and import of Midland 
manufactures generally. This, it is contended, would 
naturally bring trade to the canal, and would also enhance 
the value of Norwich as a distributing centre. As will be 
seen from the accompanying sketch, the tunnel would be 
2500 yards in length. The strata through which it would 
run being mostly chalk, it is anticipated that no difficulty 
would beexperiencedinitsconstruction. The point at which 
it emerges at Thorpe Station is about 1} miles from the 
docks to be built at Whitlingham. An underground 
passenger station at St. Andrew’s Plain—about midwa; 
between each terminus and opposite St. Andrew’s Hall, 
in which Beechey’s famous portrait of Nelson hangs— 
would be provided. 

In the fourteenth and fifteenth centuries Norwich was 
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the most flourishing city in England by reason of its 
great trade in worsted, fustian, friezes, and other woollen 
manufactures; and almost throughout the whole course 
of English history it has played no small part in national 
affairs. With, however, the advent of steam power some 
of its manufactures betook themselves to the coal minin 
districts of the North; but, for all that, there is still 
large business carried on in the East Anglian capital in 
boots and shoes, mustard, starch, crape, beer, mineral 
waters, brush works, electrical machinery, clothing 
insurance, printing, cabinet making, confectionery. 
chocolate and sweet making, organ building, wire and 
horsehair and silk weaving, horticultural, and carriage 
building. The proposers of the scheme urge that the 
volume of trade would be greatly increased by the open- 
ing of the proposed ship canal, while other industries 
would also be attracted, as has been the case with other 
towns which have provided themselves with docks and the 
necessary waterways. The population of Norwich is about 
117,000. With the inclusion in the city area of the suburbs 
of Thorpe, St. Andrew, Sprowston, ‘l'rowse, and Cringle- 
ford, which will most likely take place in the near future, 
the number of inhabitants would be, as near as possible, 
130,000. As a distributing centre, Norwich, by reason of 
its being practically in the centre of Norfolk, is most 
favourably situated, and commands for purposes of com- 
merce a total population which may be set down at about 
250,000. The distance by water from Norwich to London 
is 152 miles, to Hull 127 miles, and to Rotterdam and 
Antwerp about 150 miles—all within a few hours’ steam- 
ing distance. These points tell strongly in favour of the 
practicability of building up a large trade by means of 
the se canal when completed and in working order, 
especially as with greater transport facilities the trade 
zone of the district might be considerably enlarged. 








LONDON COUNTY COUNCIL ELECTRIC SUPPLY 
BILL. 
No. HIL.* 

THE whole of Thursday last week was occupied with Mr, 
Hammond’s cross-examination. An interesting comparison, 
which he was about to make in detail, but which was pre- 
vented by the Committee. was to show the relative advan- 
tages of having the generating station, or stations, say, 
50 miles away from London, and having them placed prac- 
tically at the centre of supply, as is proposed under this 
scheme. Enough was elicited from Mr. Hammond, however, 
for it to be gathered that, in his opinion, with coal at its 
present price, say, at St. Neots—i.e., 6s. per ton—there 
would be an extra capital expenditure upon such a scheme, 
with its expensive transmission system, of £70,000, and this 
would only be wiped out in the event of the price of coal 
falling to 3s. per ton. 

Throughout the inquiry special interest has been taken in 
the smoke question, and the memorandum from the Commis- 
sioner of Works has kept several of the Committee on the 
qui vive in this respect. In spite of the fact, however, that 
one or two of the members obviously have some considerable 
knowledge of engineering matters, there was just the danger 
of their being content with the assurance of the witnesses 
that up-to-date smoke-consuming devices will be adopted, 
oblivious of the effect of the products of combustion, 
which, of course, do not necessarily take the form of black 
smoke. Happily, this has been averted by the cross-question- 
ing of counsel for the North Metropolitan Electric Power 
Company, who, after gleaning from Mr. Hammond that there 
is, roughly speaking, two tons of carbonic acid gas to one ton 
of coal, made the simple arithmetical calculation that with 
some 250,000 tons of coal per annum being burned at Batter- 
sea, there would be 500,000 tons of carbonic acid gas 
discharged into the atmosphere. The incredulity which 
greeted this suggestion was quickly subdued by Mr. Ham- 
mond himself, who replied that this was so, and that he 
did not feel a bit alarmed at the prospect. The particular 
point may not be much, but it has served a very useful end. 

Among the various answers given by Mr. Hammond was 
that he was estimating the lowest price to be charged by the 
Council when calculating the saving to existing undertakers 
by taking their peak supply from the County Council. He 
maintained that the Council could charge its lowest 
price for the very worst demand, over the peak, and make it 
a profitable transaction. He felt confident, however, that 
the existing undertakers would find it more profitable to 
come to the Council for a greater demand than their peaks. 
The only chance there was of the Council suffering from such 
a supply was in the event of a conspiracy for all the under- 
takers to come on at precisely the same moment. 

Naturally, great efforts were made to discredit Mr. Ham- 
mond’s estimates, and counsel and the Committee came into 
conflict rather more than is usual in this respect. The most 
interesting incident of this nature was in connection with 
Mr. Hammond’s statement that the competing power com- 
panies in the area had done practically nothing in the way of 
developing their business. The point was taken up rather 
closely by Mr. Tyldesley Jones, who appears for the North 
Metropolitan Power Company, who wished to go into some 
detail as to the number of instances in which Mr. Hammond 
had advised local authorities in the company’s area 
to erect municipal works in preference to taking 
a supply in bulk from the Power Company. The 
Chairman and at least one member of the Committee failed 
to appreciate the point of Mr. Jones’ argument, viz., that 
Mr. Hammond himself was, in effect, partly responsible for 
the very state of things of which he now complains, and but 
for the persistence of the counsel, the ‘‘ point’’ would not 
have been fully developed whilst Mr. Hammond was in the 
chair. Again, on behalf of the Shoreditch Borough Council 
the fact was brought to light that Mr. Hammond had 
advised Shoreditch and Stepney to promote their Bill this 
year with regard to linking up their stations in order to give 
a mutual supply in case of accident. Mr. Hammond’s view 
now is that, with the London County Council scheme passed, 
there will be no need for any linking up of existing generating 
stations. j 

For the Administrative County of London Company's 
Bill, the cross-examination showed that the case to be put 
before the Committee later on behalf of this scheme is that, 
whereas the County Council scheme does not admittedly take 
into account provision for a large railway load, the company’s 
scheme will. This is an important point from the company's 


* No. Il. appeared May 11th, 
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int of view, bearing in mind the reference to the Committee 

n the best means of securing an adequate supply 
to report upo 
of electrical energy for London. Mr. Hammond caused some 

usement by repudiating the suggestion that London 
one nufacturers were going into the country on account of 
= rates. They were going in consequence of the spread of 
hig ‘arden City principle, and the County Council, so far as 
the Garder U ; 

the area in the Bill was concerned, wished to follow them up 
with a cheap supply of electricity. — ; 

Qn Tuesday, Mr. Hammond, in the course of his re- 
examination, handed in a comparative table showing the 

ost of the London County Council scheme and that of the 

‘Additional Electric Supply Company, whose Bill was rejected 
this year in the House of Commons. This provided for the 
erection of a generating station at St. Neots, and, taking the 
different conditions into account, Mr. Hammond arrived at 
the conclusion that for an 85,500-kilowatt station in either 
case the cost would be £3,268,055 for London and £4,844 ,130 
at St. Neots. The various items differed according to the 
circumstances. Thus coal was cheaper and cost of trans- 
mission dearer, and although the total plant installed at St. 
Neots would be greater, in order to cover the loss in trans- 
mission, yet the cost was less owing to there being larger 
units all in one station, and not comparatively smaller units 
in two stations. The working pressure of the St. Neots 
scheme was taken at 30,000 volts. Similarly, the working 
expenses were estimated at "4618d. per unit for London as 
against ‘558d. per unit for St. Neots. 

“Mr. Hammond’s questioning by the Committee was most 
interesting. Concerning the area some rather inconsistent 
statements have been made as to whether the outside portion 
has been included for engineering reasons or reasons of policy. 
Mr. Mackinnon Wood said that questions of engineering had 
determined this, yet Mr. Hammond stated that from the 
engineering point of view it was not essential. Mr. Ruther- 
ford rather wanted to clear the point up, and it was finally 
felt that it would be an advantage from all points to have 
this area. As to the fairness to the other county councils, 
in the event of their wishing to apply for a Power Bill, 
witness failed to see that any harm could be done them, as 
they had not the nucleus of a tramway load. Mr. Ruther- 
ford pointed out that evidently these outside councils did 
consider themselves liable to injury or they would not be 
opposed. He also asked questions as to the commercial 
feasibility of a scheme which only supplied in bulk permis- 
sively; would not a scheme undertaking distribution also be 
better, as doing away with the middleman’s profit? Mr. 
Hammond thought not, in the circumstances of London. 

In reply to Mr. Richard Bell, Mr. Hammond did not 
think that the Additional Company would have made much 
profit out of the Brighton line at 4d. per unit. The County 
Council could have supplied them, on a 16-hour load, at 
-35d. plus the cost of distribution and transformation. 

On the smoke question, Mr. Hammond differed from the 
view expressed by the other witnesses that the emission of 
smoke from the works of other undertakers would be 
minimised in consequence of this scheme. He preferred to 
take the line that the increased adoption of electric power by 
the passing of the Bill would largely decrease the number of 
works now using steam. He thought the rule of the Board 
of Trade with regard to overhead wires, that one wire should 
only carry 2000 kilowatts, ought to be altered to 8000 kilowatts. 
This was the figure adopted in America. 

Mr. Rutherford, apparently conscious of the rather 
partisan spirit in which many of his questions were put—he 
showed considerable partiality to big generating stations out- 
side London, to mention one point—concluded his questioning 
by stating that his questions were not to be taken as an 
indication of his opinions ; he was seeking information on the 
other side, for the Committee had to consider the best means 
of giving a supply of electricity to London. 

Mr. J. F. C. Snell, the chief electrical and tramways 
engineer to the Sunderland Corporation, gave details of the 
electric power system. With regard to the London County 
Council scheme, he said that his calculations showed that, 
with a scheme having its power station, say, fifty miles out 
of London, the cost of coal would have to be 9d. per ton, in order 
to bring the cost down to those of the scheme now proposed. 
He generally agreed with the evidence already given. On one 
point Mr. Snell was rather a disappointment, and that was 
with regard to changing from the 25-cycle 6600 volts current 
of the London County Council to the many types that would 
be required by the various undertakers. It had been stated 
that Mr. Snell would go into this fully, but he con- 
tented himself with saying that it could be done, 
and that it had been solved by the Niagara Company and 
the Chicago Edison Company. These concerns, he said, 
generated at 35 cycles, two-phase, and from that supplied at 
three, two, and one-phase at 35 cycles, at two and one-phase 
60 cycles, and one-phase 125 cycles. However the opposition 
is to bring evidence that this is an impossibility commercially. 
Tables were then handed in showing the price of energy 
transformed, and not, as given by Mr. Rider, untransformed. 
The new prices represent the ultimate cost to the consumer, 
although he would have to do the transforming himself. 
Roughly speaking, the price of 1d. for a 12 per cent. load 
factor would be increased to nearly 1-78d. per unit for con- 
tinuous current and 1-48d. for three-phase current, and a 
20 per cent. load factor from -69d. to 1°08d. and 0-86d. 
respectively. These were based on up-to-date estimates for 
transforming plant, &c. 

On Wednesday Mr. H. E. Haward, Controller to the 
London County Council, was called on the question of 
the finance of the scheme. Naturally, he at once dealt with 
the reports of the Finance Committee, which were so much 
against the proposal; this he explained away by the fact 
that the Finance Committee had not the full details of the 
scheme before it. For that reason he regarded the reports of 
the Finance Committee as having dealt with the matter 
purely on the financial aspect of the Bill, but without any 
information as to the prospects. As an instance of this he 
pointed out that it was assumed by the Finance Committee 
that the expenditure would be 34 millions spread over a short 
term of years, whereas it would only be 2% millions | 
extended over seven years. This expenditure would not 
form a serious addition to the present capital commitments 
of the London County Council, and could not, from that 
point of view, be regarded as a serious objection to the Bill. 
Even if it were, it could not be overlooked that the local 
authorities, who were also distributors, would have to ask 
the Council for sanction to borrow an equal amount for 
the extension of their works. And it was these very con- 
stant applications for loans to extend the small existing 
works had caused the Council seriously to consider 
whether it was not possible to avoid such an uneconomical 
expenditure of capital by the erection of large generating 


lighting purposes, about £5,000,000. They had never yet 
refused to sanction a loan for electric lighting exten- 
sions, and one reason for this was that all the loans 
hitherto had been for small extensions providing for about 
a year. He had considered the estimates of revenue and 
expenditure, and was satisfied with them. 

Mr. Haward then dealt with the price at which money was 
raised by the Council. The average price for £33,000,000 
raised over the last ten years was £3°8 per cent., and this had 
influenced him in selecting 34 per cent. as the price of the 
capital included in this Bill. A company could not raise 
capital at less than 5 per cent., and probably the total 
expense would be 3 per cent. higher than the Council could 
do. Mr. Haward gave general approval to the clause autho- 
rising the payment of interest out of capital during construc- 
tion, and the ‘‘ Bermondsey ’’ clause, which compels the 
Council, after five years, so to adjust its charges for electric 
supply that the expenses shall not exceed the revenue. 

Arising on this point, the Chairman pointed out that a 
memorandum had been received by the Committee from the 
Treasury, protesting against the payment of interest out of 
capital during construction. This had been condemned by 
the Joint Committee of 1902 on Loans, and the Treasury, 
viewing the present proposal as unprecedented, asks that the 
principle should not be applied in this case unless some very 
special grounds were shown. 

The cross-examination was largely directed to showing that 
the past record of the Council on its so-called remuneration 
services was extremely unsatisfactory. It was pointed out 
that quite a number of electric power companies had been 
authorised, but which had never yet raised any capital. Mr. 
Haward thought there was no comparison to be made with a 
provincial power scheme, and was content with the answer 
that more than one company was desirous of doing what 
the Council now proposed. ‘‘Is that the only reason you 
think the scheme will be remunerative?’’ asked Mr. Balfour 
Browne on behalf of the electric lighting companies. Mr. 
Haward admitted that the 3 per cent. stock of the Council 
had fallen seven points within the last twelve months, and 
that probably this stock stood lower than did the similar 
stock of the Liverpool or Birmingham Corporations. He 
attached no importance to this, and certainly did not think 
it was due to the excessive borrowings of the London County 
Council. Mr. Fitzgerald, for the Administrative County of 
London and District Electric Power Company, submitted 
that this was precisely the case. Liverpool and Birmingham 
had not been in the market recently, and the result was seen 
in the price of their stock. 

Mr. Haward was pressed as to the desirability of embarking 
upon a considerable expenditure without some definite promises 
of support from authorised distributors. He finally stated 
that he would not advise the Council to proceed without some 
such support. Mr. Henry Norman, a member of the Com- 
mittee, here attempted to assist the witness by giving it as 
his opinion that the provisions of the clause giving the 
Council power to ask the Board of Trade to revise the prices 
of anthorised distributors made it inevitable that a certain 
business would be done, hinting that the authority given in 
this clause would be exercised in all directions. The per- 
missive effect of the Bill, he thought, was largely on paper, 
and not in fact. 

Examimed by the Committee as to the effect of the Council’s 
Bill not being passed, Mr. Haward pointed to the establish- 
ment of a private monopoly which would have to be 
purchased at an exorbitant price at the end of some period. 
This was proved by the water and telephone monopolies. 

The Committee adjourned. 








THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute 
was held at the Institution of Civil Engineers on Thurs- 
day and Friday of last week, Mr. R. A. Hadfield, the 
President, in the chair, with a full representative muster 
of members from all parts of the country and some from 
abroad. Before beginning the ordinary business of the 
meeting, the President called the attention of the mem- 
bers to the sudden and unexpected death of Sir David 
Dale, one of the original members, and stated that a 
resolution of regret and condolence with the members of 
Sir David's family had been passed by the Council, which 
he called upon the meeting to adopt by rising from their 
seats in the usual way. This was done, and a similar 
resolution was adopted in remembrance of Mr. J. T. 
Smith, a former president, who had died since the last 
meeting. 

The report of the Council showed the affairs of the 
Institute to be in a very flourishing condition. One 
hundred and ninety-eight new names had been added to 
the register, while the losses by death and withdrawals 
were forty-five. Among these losses are several notable 
members dating back to the foundation of the Institute, 
including Sir B. Samuelson, Sir Edward Carbutt, in 
addition to the two past-presidents previously noticed. 

Special mention was made of the success of the last 
autumn meeting at Sheffield, when the attendance far ex- 
ceeded that at any previous meeting. Great praise was 
due to the local, general, and organising committees for 
the results, and their services had been acknowledged by 
the Council by appropriate commemorative gifts. 

The funds of the Institution, after providing for a 
liberal expenditure, showed a surplus of nearly £1000. 
It was also announced that Mr. Carnegie, in addition to 
his former gifts for research purposes, had contributed a 
sum of 25,000 dollars to meet the cost of publication of 
the research scholars’ reports, which will be of consider- 
able advantage to the general funds of the Institute. 

The Bessemer Medal for the year has been awarded to 
M. Floris Osmond, of Paris, in recognition of his valuable 
researches on the constitution of iron and steel, extending 
over a great number of years. Unfortunately, M. Osmond 
was unable to be present, and the medal was therefore 
received on his behalf by the Secretary of the French 
Legation in London. 

As regards the Carnegie Research Scholarships, the 
Council recommended awards to ten candidates, in amounts 
varying from £25 to £100, with gold and silver medals to 
Dr. Leon Guillet and Mr. Walter Rosenhain respectively. 
These awards were adopted, and the medals were pre- 








stations, The borough councils had on loan now, for electric 





sented by the President to the recipients, who were both 


present, but without the oratorical display which charac- 
terised these proceedings during the late President’s term 
of office. 

The first paper read was that by Mr. A. J. Capron, of 
Sheffield, on “The Compression of Steel Ingots in the 
Mould.” This described a method of utilising special 
forms of ingot moulds so that the pressure can be 
applied by a horizontal press, the moulds being placed in 
series so as to reduce the power required for pressing. 
The original idea is due to Mr. John Illingworth, of 
New York, but in its present form its represents the 
improvements introduced by Messrs. Robinson and 
Rodger, of Sheffield. It has been in use for more than 
two years at Messrs. Jessop’s works at Sheffield, with a 
press of 1100 tons total pressure, dealing with ingots up 
to 34 ewt. each, of which a photograph was shown, and 
the presses of larger power were illustrated by a model 
and drawings. The general arrangement may be roughly 
compared to that of a filter press, the divided ingot 
moulds taking the place of the pressing plates. The 
press has two horizontal cylinders placed vertically one 
above the other, the ram acting on a semicircular 
packing piece which transmits the thrust to the 
columns by steel straps. The moulds occupy the space 
enclosed between the press and its abutment in the 
same manner as in an ordinary casting pit. They are of 
the usual form, but divided vertically into two parts by 
loose packing pieces, fitting into groove seats on the 
surfaces of contact which form a closed joint during the 
teeming of the metal, which is done in the usual way. 
When the liquid steel has begun to set, and shrinks away 
from the side of the mould, the packing pieces are with- 
drawn, and the gap between the sides of the mould is 
gradually reduced by the action of the press, which is 
regulated in such a manner as to press up the final liquid 
portions into a fireclay collar on the top of the mould, 
the final pressure being about two tons to the square 
inch, which is maintained for a short time, ensuring 
absolute solidity in the ingot throughout. 

The models and drawings exhibited showed designs for 
presses of 5000 and 8000 tons respectively.. In the 
1100-ton press at Messrs. Jessop’s the sizes of ingots 
made at a cast and the time occupied in compressing are 
as follows:—One ingot of 34cwt., 45 minutes; two of 
17 ewt. each, tandem-wise, 35 minutes; six of 84 ewt. 
each, ranged two abreast, 25 minutes. Up to the present 
time more than 1500 ingots have been treated in the 
press without a single failure. The material treated is 
high-class crucible steel, and the whole ingot is prac- 
tically sound and uniform in composition from top to 
bottom. By using an open mould and increasing the 
pressure at the end the last portion of the liquated 
metal is squeezed out and rejected. This contains 
0°05 per cent. of sulphur, which, although small in 
amount, is four times that of the average of the ingot, 
showing that a substantial improvement of quality is 
effected by the method. As regards soundness, the waste 
in the ingots does not exceed 5 per cent.—that is, prac- 
tically the whole of the ingot is utilised. 

Equally satisfactory results have been obtained with 
open-hearth steel, and Messrs. Jessop are now putting 
down a 7200-ton press to handle larger ingots up to 
20 tons weight. Other advantages are to be found in the 
divided moulds giving parallel ingots, which facilitates 
rolling to some extent; and the pressure having been put 
on the plastic metal, the ingots come out in a condition 
at least equivalent to those that have been forged or 
cogged. The horizontal arrangement of the press allows 
the ingots to be cast in place, and remain there without 
moving until the pressing is completed. 

The discussion on this paper was commenced by Mr. 
Gledhill, who considered it to be one of the most practical 
that had been brought before the Institute for some time, 
and he recommended all members interested in plate 
making to consider it very carefully. His firm—Arm- 
strong, Whitworth and Co.—had practised ingot compres- 
sion for thirty years, and he was glad to see that Sheffield 
was now coming into the right way. The process was of 
extreme value as giving ingotsfree from surface tears and 
cracks. He had lately applied it to an ingot of 120 tons, 
64ft. in diameter and 20ft. long, the total pressure applied 
being 12,000 tons. He illustrated two methods of work- 
ing, one in which the pipe was confined to a short space 
at the top of the ingot, and another where by using a 
clay cast the unsound part was squeezed into a narrow 
projection above the level of the sound part. 

Mr. W. H. Ellisyfrom a considerable experience with 
the Whitworth method, found that it gave ingots of ex- 
treme soundness. He thought that more experience was 
still required as to the results of the Harmet process. The 
application of the pressure horizontally seemed to call for 
greater power than was required by the vertical press. 
This, for a 36in. circular ingot, with 2} tons per square 
inch, would mean a press of 12,000 to 13,000 tons, 
instead of one of 2000 to 3000 tons. The experiment on 
liquation would have been more satisfactory if it had been 
tried with material of a lower quality. 

Mr. David Colville considered the press to be a very 
important improvement. If the-steel were dead melted 
and poured, as described by the author, into moulds, say 
3ft. wide by 15in. thick, the work put on it would enable 
the subsequent process of cogging in the rolling mill to 
be dispensed with. A feature not noticed by the author 
was the excellent arrangement adopted by Messrs. 
Jessop for teeming the metal into the mould without 
splashing. 

Mr. D. V. Price considered pressure to be effective, 
whether done by the Whitworth or Harmet method. He 
preferred the latter. In his own works he had cast ingots 
from 25 to 30 tons, which were absolutely sound from 
top to bottom. 

Mr. McWilliam considered that the killing of steel 
should be done in the furnace. He thought the methods 
proposed of working with a hot top, keeping the steel 
artificially melted at the end, to be open to grave 





objections, and considered compression, as used by the 
author, to be preferable. A question of some importance 
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arose as to what was to be the future price of scrap if 
everybody made sound ingots. 

Mr. A. D. Ellis wished for further information as to the 
quality of the compressed ingot being equal to that of 
one that has been cogged. If the author could give tests 
showing the differences it would add to the interest of 
the paper. 

Mr. A. Lamberton was struck by the suggestion that 
the press might do away with the cogging mill. It must, 
however, be borne in mind that the mill was extremely 
handy in dealing with a great range in the size of slabs. 
If a special ingot mould was required for each size of 
plate that it was intended to roll, a very large storage 
ground for moulds would be required, and the mortality 
among them might be excessive. 

Mr. Colville wished to correct the impression made by 
the last speaker. He did not wish to convey the idea 
that the cogging mill would be done away with entirely, 
as the press method would only suit large and important 
plates. This was confirmed by Mr. J. Riley, who had 
made hundreds of plates from ingots direct. The results 
were satisfactory, but the cost was not. The new method 
would be of great utility, but only for special work. 

Mr. Saniter thought it was not quite certain that 
pressure would prevent the skin of the ingot from crack- 
ing if the steel was at all hot. 

Mr. F. A. Lart mentioned his experience with basic 
steel plates rolled direct from flat ingots without cogging. 
About 7000 tons of these plates had been made at a 
German works from ingots measuring 39in. by 20in. by 
6in., whizh were passed. through soaking pits and rolled 
off to plates 30ft. by 4ft. and }in. thick at one heat in 
fourteen passes through a Lauth mill. The waste in shear- 
ing did not exceed 5 per cent. He thought that, except 





for ingots intended for gun tubes or shafts, compression 
and cogging were expensive requirements. 

Mr. Beardmore stated that he had used the Harmet | 
press extensively, an:i found it to be in every way satis- | 
factory. 

Mr. Gledhill, referring to Mr. Saniter’s remark, said he 
would be happy to show him that pressing did not crack 
the skin of the ingot. | 

Mr. Capron, in reply, considered that presses could be | 
more cheaply made of the horizonta] than of the vertical | 
form. He had not got the comparative tests asked for 
by Mr. Ellis, but would endeavour to supply them at a | 
future time. He thought that the diticulty as to the | 
number of different forms of ingot moulds might be met | 
by casting the slabs of considerable length and shearing | 
them down to the required sizes for the rolling mill] after | 
the pressing was finished. As regards the life of the | 
ingot moulds, he found that they lasted very well indeed ; | 
some 200 ingots had been cast in the same moulds, which | 
were still good and in use. 

The next paper by Professor Turner, of Birmingham, | 
on the volume and temperature changes during the 
cooling of cast iron, after noticing the work of Mallet, 
Roberts - Austen, Wrightson, and Keep in the same 
direction, described a series of experiments made to 
determine the change of volume in castings during 
setting, and the temperatures at which such changes took | 
place. The arrangements, which represented improve: | 
ments upon Keep’s method, include the use of a T-shaped | 
test bar, the crosshead being intended to confine the | 
movement of the longer limb to one end, which is con- | 
uected by a push piece with an index pointed on a radius 
of 28in., giving about a 40-fold amplification of the actual | 
movement. A therino couple in the centre of the long arm, | 
which is 12in. long and Jin. square, gives the temperature. 
The curves of cooling and contraction varied consider- 
ably with the quality of the metal. A pure white iron 
with 2°73 per cent. carbon and 0°01 silicon cooled 
almost uniformly down to 665 deg. Cent., when a 
slight retardation, but no expansion, takes place. A grey 
hematite iron with 0°86 combined and 2°53 per cent. 
graphitic carbon, and 3°47 silicon, shows two actual 
expansions during cooling, each being accompanied by a 
rise in temperature—the first about fifteen minutes after 
cooling at 1135 deg. Cent., and the second some two and 
a-half minutes later at 695 deg. Cent. A Northampton- 
shire foundry iron, with 3°98 per cent. silicon and 1°25 | 
per cent. phosphorus, showed three actual expansions, 
with corresponding retardations in the cooling curve. 
The first is at 1060 deg. Cent.; the second at 900 
deg. Cent.; andthe third, which begins about two minutes | 
after setting and lasts for 160 seconds at 730 deg. Cent. | 
The remarkable point about this third expansion is the 
low temperature at which it takes place. These observa- 
tions afford a ready means of checking and controlling | 
the properties of foundry mixtures. The apparatus is 
extremely simple, and the curves, when intelligently 
interpreted, afford information as to the properties of the 
metal not obtainable by any other single test. They 
should also settle the old controversy as to what metals | 
expand during soliditication, and why in certain cases 
pieces of cast iron will float on the surface of a bath of 
the saine material. 

Mr. Stead, in discussing the paper, regretted the absence 
of Sir Thomas Wrightson, who had done a large amount 
of work in the same direction. The enormous difference 
in the behaviour of hematite and phosphoric grey iron in 
cooling rendered it desirable that the observations should 
‘be confirmed. (This Professor Turner said had been 
done repeatedly.) The author had contrived a very 
peifzet machine, but he did not know that it would do 
all that was expected from it up to det2rmining the com- 
position of the iron, but he hoped that it would. 

Professor Turner, in reply, hoped that. Sir Thomas 





| separated below 700 deg. Cent., and found it to give a 


| &e. 


| also inviting us to a reception at the Mansion House on 


| the Crystal Palace in honour of our visitors on July 26th. 


| and discussion of papers. 





Wrightson and others interested in the question who 
were not present would communicate their views in 
writing. | 

The last paper taken on the first day of the meeting | 
by Mr. E. Adamson, of Seaton Carew, on “ The Influence | 
of Silicon, Phosphorus, Manganese, and Aluminium, in | 
Chill Cast Iron,” recorded the results of a research | 
made in the Metallurgical Department of Sheffield | 
University. This contained a great mass of experimental 


details, but the author’s method of presenting them did | 
not include a concise summary of the conclusions arrived | 
at; the principal one appearing to be that chill is con- 
ditioned principally by the quantity of combined carbon, 
manganese, and temperature of casting. Total and | 
graphitic carbon were of less importance. 

In the discussion, Professor Turner agreed with the author | 
that the determining factor in the strength and physical 
properties of cast iron was combined carbon, which made 
the metal hard and brittle, while large flakes of graphite | 
made it weak. A good idea of the effect of the graphite 
could be obtained by sizing it in sieves. Phosphorus 
decreased the total carbon 2 per cent., being equivalent | 
to a decrease of 0°5 per cent. in carbon. Although 
the direct effect of phosphorus was to harden, indirectly | 
it acted the other way by throwing out carbon. 

Mr. Stead in a former paper had shown how phosphorus | 
threw carbon out of iron. With 15 or 16 per cent., the 
latter was practically all thrown out. Some late experi- 
ments, however, showed that at very high temperatures | 
these conditions were modified. The differences between 
irons apparently of the same composition gave a large | 
field for continued research. 

Mr. Vaughan Hughes asked whether any of the 
specimens had beeu annealed. — If so that might account 
for some of the obscure changes noticed by Mr. Stead. 

Professor Bauerman asked for an explanation of the 
so-called amorphous graphite. He thought the material 
separated at the low temperatures mentioned might be 
amorphous carbon. 

Professor Turner said it was difficult to draw the line 
between graphite and carbon. When the material had 
been sieved down the former was grey and the latter 
black. 

Mr. Stead had applied Professor Turner's test to carbon 


black streak. 

Mr. Adamson, in reply, agreed with most of the points 
raised by Professor Turner. Those on which they differed 
had been mostly explained by Mr. Stead. He did not 
think that he could give Mr. Hughes any further informa- 
tion, as most of the results had gone to the scrap heap, | 
the experiments having been made in 1904 and 1905. 

This concluded the first day's proceedings, and the | 
meeting adjourned at 1 p.m. till Friday morning. 





|features of the book is the absence of that c¢] 


| are not, perhaps, so full as might be desired, but the 


| culty almost insuperable. 


| tical experience. 


LITERATURE. 


Modern Steam Road Wagons. 
A.M. Inst. C.E., M.I. Mech. E. 
and Co, Price 7s. 6d, net, 

In the preface to this practical work the author expresses 
the hope that the contents may be found useful to many. 


By Wititam Norris 
London; Longmans, Green 


| facturers and users. We feel sure that their utility will 


be readily conceded. One of the most commendable 
‘ 7 ass of 
material which is familiarly termed “ padding,” such as 
is found in many books on this and kindred subjects 
The vehicles of many of the best known makers aim 
described and illustrated. In some cases the descriptions 

. . . . con. 
servative inclinations of many makers render this difii. 
It is not the descriptive 
portion of the work that the reader will find the imost 
instructive, but rather the practically written chapters on 


| “Roads and Power Required,” “ Wheels,” “ Brakes,” and 


“Steering Gears.” The solution of the motor yvehiels 
problem is dependent more upon road construction than 
many people realise. It is not altogether a matter of 
damage to roads by heavy traffic. The injuries inflicted 
upon the vehicles by passing over uneven road surfaces 
are also important. Although 20in. width of tire for a 
gross load of 10 tons is considered more than sutlicient 
for a motor wagon working on good pavements, yet this 
is quite insufficient when operating on macadaiised 
roads. These, according to experiments, require tires 


having a combined surface of 32in. The result of traction 


on this width of tire will be rather beneficial to the roads 
than otherwise. The power required to haula given load 
on macadamised roads varies materially according as the 
surface is wet or dry. Mr. Norris has found that, when 
very dry and hard, the power is practically the same as 
is required on granite setts. On the other hand, in wet 
weather the speed acquired with a given expenditure of 
steam was only about two-thirds of that attained when 


| dry. 


On the subject of boilers the author writes with prac- 
He points out the advantages and 
disadvantages of the prevailing types of steam generators, 
Most of these are of the top-fired vertical tire-tube 


| pattern, and the author considers that the objection 


The President of the Institute has made the following 
statement about the approaching visit of the American 
Institution of Mining Engineers to this country. The 
visit of the American Institution of Mining Engineers, 
July 23rd to 29th inclusive, is in response to an invita- 
tion sent by the Iron and Steel Institute, whose members 
have been twice entertained with magnificent hospi- 
tality by the American Society. On the first visit to 
America our President was Sir James Kitson, and on 
the last occasion, two vears ago, Mr. Andrew Carnegie. 

To give some idea of the generosity of our hosts, it 
may be mentioned that on one ocassion entirely free 
travelling accommodation was provided for some 200 | 
Englishmen, who probably covered a total distance | 
of 10,000 or 12,000 miles, all this being offered as | 
hospitality. The Institute was received on both | 
occasions by the President of the United States at 
Washington. On each occasion the President of the 
Institute and alsoseveral members of Council were invited 
to dine with the President. Our visitors represent the 
largest metallurgical industry in the world, the output of 
American pig iron being at the rate of 25 million tons | 
per annum. According to one of the latest reports} of 
the Census Bureau the value of the various products 
of iron and steel, both rough and worked, up to the | 
most finished form, was not far short of £400 millions. | 
Our Institute is a cosmopolitan body, representing the | 
whole world; in other words, there is only one Iron and } 
Steel Institute. Its cosmopolitan nature is shown by the | 
fact of an American, Mr. A. Carnegie, having presided | 
over us. We now number over 2000 members, at least | 
one-third coming from America, France, Germany, Sweden, 
The Executive Committee, including the President, 
Sir James Kitson, Mr. Andrew Carnegie, Sir Hugh Bell, 





| and others, are doing their utmost to prepare the heartiest | 


welcome to show some slight return for the very special | 
hospitality with which the Institute has in the past been 
twice received in the United States. The Lord Mayor is | 


July 24th. The Earl’s Court Exhibition is placed at our | 


| disposal on July 25th for a special evening entertain- 


ment, and a grand display of fireworks will take place at 


There will be numerous other entertainments during the 
week, and two mornings will be devoted to the reading 
After leaving London the | 
members are invited to go north, visiting various manu- 
facturing centres on their way to Scotland, where they 
will also be entertained. The Guarantee Fund already 
amounts to over £9050, and is expected to reach £10,000. 


| Officials, 1906, 


raised against these boilers on account of probable 
trouble with the tubes due to unequal expansion is more 
than counterbalanced by their simplicity, ease of dis- 
mounting, safety, and general * fool-proofness."" Another 
point in favour of this type of boiler is the easy main- 
tenance of a steady water level. With reference to the 
road wheel problem, the author truly states that this has 
proved equally as difficult to grapple with as the con- 
struction of boilers. Some of the best-known kinds of 
wheels are illustrated, described, and criticised. With 
regard to the gun-carriage pattern, the author ascribes 
most of the trouble which has been met with to want of 
seasoning of the timber employed in their construction. 
Two years’ seasoning in the open air is not sufficient for 
heavy work, four years’ exposure being considered neces- 
sary. It is strange that no reference is made in this 
chapter to spring wheels; but the author evidently does 
not look to the introduction of springs into the wheel as 
the probable solution of the wheel problem. He thinks 


| that before long we may expect some remarkable results, 
| probably in the introduction of a resilient agent inter- 
| posed between the road and the rim of the wheel, to 


isolate the mechanism, reduce noise and _ vibration. 


| Obviously, he does not consider rubber the solution of the 
| difficulty. 


The chapters on “ Brakes” and “ Steering” 
contain descriptions of several types in use, but might 
have been extended with advantage, and this remark 
applies more particularly to steering gears. The remarks 
on lubrication and the choice of oils may be read with 
much profit by employers of steam wagons. The author 
favours a steam-operated lubricator. He has not found 
graphite, either used separately or mixed with oil, satis- 
factory. The remainder of the book is occupied by the 


| text of the Board of Trade regulations concerning the use 


of heavy motor vehicles and the reports of public tests. 


SHORT NOTICES, 
Manual of Electrical Undertakings and Directory of 
Volume X. London: The Electrical Press, 
Limited, 37 and 38, Strand. Price 15s. net.—The tenth 
volume of the ‘‘Manual of Electrical Undertakings and 
Directory of Officials for 1906’’ contains statistical and 


| general information relating to nearly 2700- electrical under- 


takings. The general information is classified and is divided 
into six sections. These deal with electric lighting, power 
and traction, telegraph and telephone, manufacturing and 
miscellaneous, British and Colonial Possessions, directory of 
officials, and list of other electrical companies registered since 
1856, An important addition in this year’s number is 4 
section on electrical undertakings in the Colonies. This is 


| sub-divided into four parts. Interesting notes are to be found 
| dealing with the progress of the year. 


The directory of 


| officials contains about 10,000 names and addresses of chair- 








| cipal officials of electrical undertakings. 


INTERNATIONAL AGRICULTURAL CoNGRESS, VIENNA, 1907. 
Since the year 1889, the ‘‘ Commission Internationale d'Agricul- 
ture ” has organised agricultural congresses...The eighth of them 
will be held in Vienna from May 21st to. May 25th, 1907. Tocarry 
out the preparatory work, an executive. committee has been 
appointed, composed of :—Prince Karl Auersperg, president of the’ 
I. R. Agricultural Society in Viénna; Professor Karl Portéle, 
counsellor in the [. R. Ministry for Agriculture ;-Franz von Pirko, 
vice-president of the I. R. Agricultural Society ;“¢ount Leopold 
Kolowrat-Krakowsky, chairman of¢the Farmers,jand Foresters 
Club ; Friedrich Strohmer, counsellor, head of the chemical office | 
of the Central Union for Beetroot Sugar Industry; Dr. Kar! | 
Hoffmeister, vice-secretary ; and Dr. Heinrich Friess. Qquestions 
for discussion will be submitted to special sections. ‘The office | 
of the Congress has been opened in the building of the I. R. | 
Agricultural Society. For all particulars concerning the Congress 
application shoul be m:de to Professor Josef Haiusler, secretary to 
the I. R. Agriaultural Society, Schauflergasse, 6, Vienna, I. 


men, directors; managers, secretaries, engineers, and muni- 
It also includes 
members, associate members, and associates of the Institu- 
tion of Electrical Engineers. We have only mentioned above 
a few of the many sections in this book, all of which are 
equally important to those engaged in electrical undertakings 
of all descriptions, : 

The ‘‘ Electrician’ Electrical Directory and Handbook for 
1906. London: The Electrician Printing and-. Publishing 
Company, Limited, Salisbury-court, Fleet-street. Price 15s. 
—This vear’s copy of ‘‘The Big Blue Book’? has been 
thoroughly revised up to the moment of publication, and 
appears again to have increased’in size. The directory con- 
tains notes on the year’s progress in all branches of electrical 


| undertakings, both at home and abroad. The law of electric 


lighting, power, traction, telegraphs, and telephones is given 
ully. Patent laws are also dealt with. Full financial 
details relating to electrical joint stock enterprise, and 
information about the financial side of every branch of the 
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ae 
seal industry is included in this volume. Perhaps the 
electric’ ful section of the work is the directory, which con- 
most a names and addresses of every person engaged in the 
tains el srofession and industry throughout this country, 
srr aa with a list of telegraphic addresses. Sections are 
tages voted to British Colonies, Europe, Asia, and Africa, 


pc and South America, and the United States. It is 
impossible to deal adequately with this directory in the 
impos 


limited space at our disposal, but it is so well known that it is 
annecessiil) for us to do so, 

The Mercantile Year Book and Directory of Exporters, 
1906 " Edited by Walter Lyndley Jones, F.R.G.S. London : 
Ivndley Jones and Brother, 21, St. Helens-place, Bishops- 
ate-street Within, B.C. Price 10s. net.—This_ trustworthy 
firectory and book of reference for the export trade has now 
reached its t 
of informatl 


twentieth year of publication. Its utility and store 
on increases yearly. In the first part of the book a 
directory is given of London merchants, the names being 
civen in street order. Part II. contains a list of importers in 
British Colonies and foreign countries, with their repre- 
sentatives and buying agents. The latter information is a 
| feature of this section. A list of the principal classes 
ds shipped from London with the names of the shippers, 
The names of the merchant exporters 
of London are contained in Part IV. Their addresses are 
cviven and the markets with which they trade. In Parts 7, 
and VI. the names of the merchant exporters in other 
districts are given. The directory is well arranged, and the 
information contained in it is well indexed. 

The Shipping World Year-book, 1906. Edited by Evans 
Rowland Jones. London: The Shipping World Office, 
Effingham House, Arundel-street, Strand, W.C. ; Price 5s. 
United Kingdom; 6s. foreign countries.—This is the 
twentieth edition of the ‘‘ Shipping World Year-book,’’ and 
it has, as usual, been brought up to date. The additions 
made include the Aliens Act, 1905; the new tariffs of 
Germany, Norway, Egypt, Ecuador, Barotziland, Gold Coast, 
Niger Territory, Sarawak, St. Vincent, and the Virgin 
Islands; a summary of imports and exports; the new 
measurement regulations of the Suez Canal Company; the 
regulations under the Factory and Workshop Act governing 
loading and unloading, &c., at docks, wharves, quays, and 
canals: the Port and Harbour directory of the British Isles ; 
and the directory of all the commercial ports of the world, 
arrunged in alphabetical order, giving particulars of accommo- 
dation, charges, tides, trades, pilotage and tonnage has 
been thoroughly revised. The book contains much other 
information of an important and useful nature. 


specia 
of goo : 
js given in Part If. 


The Principles and Practice of Iron and Steel Manufacture. 
By Walter Macfarlane, F.I.C. London: Longmans, Green 
and Co., 39, Paternoster-row. Price 3s. 6d. net.—The prin- 
ciples and practice of the manufacture of iron and steel are 
expounded in this book. The treatment of the subject is 
carried owt on original lines; the author, for instance, com- 
mences with the consideration of the finished products, and 
finally deals with the iron ore. Thisiscontrary to the usual 
procedure, but has certainly several points to commend it. 
There are twenty-three brief but concise chapters, well illus- 
trated both by engravings and diagrams. Chapters on iron 
and steel castings, malleable castings and testing 6f materials, 
are also inserted. The appendix contains analyses of finish- 
ing materials and softeners ; a table of various grades of pig 
iron; typical analysis of pig iron ; composition of Cleveland 
and Scottish pig iron ; analyses of British, Bilbao, and Medi- 
terranean ores; and an analysis of bricks. The book contains 
much that is instructive within its 249 pages. 

The City of London Directory for 1906. London: W. H. 
and L. Collingridge, City Press office, 148 and 149, Alders- 
gate-street, E.C. Price 12s. 6d.—The thirty-sixth annual 


commercial motors ; motor cycles and tricars; petrol car de- 
velopment; steam car development; touring and roads; 
marine motoring; and motor aéronautics. Some of the 
best-known motorists have contributed to this Year-book, 
which is not only instructive but interesting throughout. 
Sell’s Dictionary of the World’s Press and Advertiser's 
Reference Book, 1906. By Henry Sell. London: 167 and 
168, Fleet-street, E.C. Price 7s. 6d.—This is the 26th annual 
issue of ‘‘ Sell’s Dictionary of the World’s Press,’’ which 
is, as our readers are doubtless aware, a trustworthy 
directory of practically all the newspapers published. The 
short articles at the commencement of the book are always a | 
feature of the dictionary, and are this year as interesting | 
as hitherto. Among these articles we may specially mention | 
‘*Municipal Ownership and a Free Press,’’ and ‘‘ The | 
Management of a Modern Daily Paper.’’ The usual list of | 
newspapers and magazines published in this country has been | 
fully revised, as also has the list dealing with the foreign and | 
colonial Press. Particulars are given of 2720 papers | 
published in the British Isles, of which 694 are London | 
publications. There are also 1528 monthly and quarterly | 
magazines and reviews of various kinds. 
The Directory of Shipowners, Shipbuilders, and Marine 
Engineers, 1906. Subscription price 5s.; after publication | 
10s. London: The Directory Publishing Company, Limited, | 
3, Ludgate-circus-buildings, E.C.—This useful directory has 
now reached its fourth year of publication, and many valu- 
able additions have been made. Two new features have been 
introduced. One is an index of the names of boats, together 
| 








with their owners; and the second is the addition of the 
names of those firms owning dry docks in the shipbuilders’ 
and marine engineers’ section. In many instances the sizes 
of the docks have been given. The information contained 
hercin is arranged in a convenient manner, so that any | 
particular item required can be found with a minimum 
amount of trouble. 

Motor Car Mechanics for Beginners: An A BC of Automo- 
bile Construction. By G. Foster Pedley. London: The Car 
Illustrated, Limited, 17, Shaftesbnry-avenue, W. Price 1s. | 
net.—The author, in this small book, gives a general outline | 
of the motor car and its management. It is elementary, and | 
evidently intended for those who have not yet had any prac- | 
tical or theoretical training in the subject. There are ten | 
chapters, in which the following details are considered :—The 
motor; itscomponent parts; the spray carburetter governors ; 
ignition ; transmission gears; brakes; water-cooling systems; 
and the management of a car. The descriptions are clear, 
and have not been spoilt by being made too technical for a 
beginner to understand. 

Wireless Telegraphy and Telephony. By Professor | 
Domenico Mazzotto. London: Whittaker and Co., 2, White 
Hart-street, Paternoster-square. Price 6s.—This little text- | 
book is a translation from the original Italian work of Pro- 
fessor Mazzotto, by Mr. R. S. Bottone. It is intended to lay 
before the reader as simply as possible the principles on which | 
the new system of signalling is founded. The different types | 
of apparatus which are used for this end are described, and | 
the various improvements that have been made since the | 
introduction of the first instrument by Marconi are all dealt | 
with. A large number of diagrams accompany the descrip- | 
tive matter. 

Bridge and Structural Design. By W. Chase Thomson, | 
M. Can. Soc. C.E. New York: The Engineering News Pub- | 
lishing Company. Price 8s. net.—This book has been 
developed from lectures given by the author during the past 
five years, under the auspices of the Dominion Bridge 
Company. The object of the book is to give a clear idea of 
the elements of bridge design. Steel bridges alone are con- | 





edition of ‘* The City of London Directory ’’ needs little 
comment. The utility and value of this book have long since 
been established. The official section contains a list of | 
his Majesty's chief officers of State, a complete list of alder- 
men, members of the Court of Common Council, with the 
chairmen and members of the committees of the Corporation, 
and members of all other bodies connected with the City. 
There is also a complete Livery Companies guide. A large 
and most useful coloured map is given with each copy, upon 
which the boundaries of the wards and varishes are accurately 
aud distinctly marked. We may add that all the Govern- 
ment changes brought about by the formation of the new 
administration have been included in this number. 

The Export Merchant Shippers’ Directory for 1906. 
London: The Carter Publishing Company, 8, New Bridge- 
street, E.C. Price 15s. 6d.—We recently received a copy 
of ‘The Export Merchant Shippers’ Directory for 1906” 
revised and brought up to date. The book may be said to be 
divided into three main parts—Exporters, Trades, and 
Manufacturers. Much information is given in the book 
including the names of Consuls of foreign States in London ; 
Lloyd's agents; Lloyd’s register of British and foreign 
shipping; Trinity House; General Shipowners’ Society, 
London ; Chambers of Trade and Commerce ; steamship lines 
and navigation companies, and an alphabetical list of 
merchants with their respective trading ports, and class of 
goods they ship. There is a good index, both in English and 





French, and no difficulty in finding what one wants should be 
encountered. 

The Ventilation, Heating, and Lighting of Dwellings. By 
J. W. Thomas, F.I.C., F.C.S. London: Longmans, Green 
and Co., 39, Paternoster-row. Price 6s.—Although the title 
of this book is ‘‘The Ventilation, Heating, and Lighting of 
Dwellings,’’ there is very little said about lighting. With 
regard to heating and ventilation, however, the work is fairly | 
complete, and certainly much good advice and practical sug- | 
gestions are contained therein. The author, in writing the | 
book, had in view the desire to produce a work of reasonable 
compass, which the architect, builder, and tenant might con- | 
sult for practical purposes. The subject is a large one, but | 
the author has managed to condense it sufficiently so as not | 
to leave out matters of importance, and, at the same time, | 
not to introduce anything that is unnecessary, or that may | 
be more conveniently dealt with in other works on allied 
subjects, : 

The Motor Year-book and Automobilists’ Annual. By I. 
Massac Buist. London: Methuen and Co., 36, Essex-street, 
Ww. Price 7s, 6d.—The ‘‘Motor Year-book”’ is a work | 
Which gives an interesting history of the progress of the 
motor and of the more important events connected with 
automobilism during the past year. There are in all ten 
parts, cach being subdivided into two or more chapters. 
peng of the most interesting branches of the subject that are 
dealt with include :—Motoring in England, Wales, Scotland, 
and Ireland ; competitions ; trade and technical information ; 


sidered. Both the graphic and mathematical methods of | 
calculating stresses are given, but much more attention is 
apparently paid to the former than to the latter. 

Concrete and Constructional Engineering is the title of a 
new bi-monthly periodical—published at 57, Moorgate- 
street, E.C.—which has been founded with the object 
of meeting the growing demand for reliable, technical, and 
economic information regarding concrete, reinforced con- 
crete, and constructional engineering generally. It isclaimed 
that there will now be available a reliable digest of the 
world’s latest information on concrete and constructional 
engineering. 








BOOKS RECEIVED. 

Steam Turbines. By Carl C. Thomas. London: Chapman | 
and Hall, Limited. Price, cloth, 15s. 
Tron, Steel, and other Alloys. By Professor H. M. Howe, 
LL.D. Second edition. Cambridge, Mass.: Albert Sauveur. | 
Price 5 dols. 

Balance Sheets and How to Read Them. By T. H. Gough. | 
London: Simpkin, Marshall, Hamilton, Kent and Co., | 
Limited. Price 1s. net. 

Transactions of the British Association of Waterworks Engi- 
neers. Vol. X. 1905. London: Biggs and Co., 139-140, 
Salisbury-court, Fleet-street, E.C. 

The Indicator Hand-book. By Chas. N. Pickworth. Part I. 
Third edition. Manchester: Emmott and Co., Limited, 65, 
King-street. Price 3s. net. 

Water Softening and Treatment. By W. H. Booth. 
London: Archibald Constable and Co., Limited, 16, James- | 
street, Haymarket. Price 7s. 6d. net. 

A First German Course for Science Students. By H. G. 
Fiedler and F. E. Sandbach. London: Alexander Moring, | 
Limited, the Dela More Press, 32, George-street, Hanover- | 
square, W. Price 2s. 6d. net. 

Modern Buildings: Their Planning, Construction and 
Equipment. By G. A. T. Middleton, A.R.I.B.A. Vol. I. 
London: The Caxton Publishing Company, Clun House, 
Surrey-street, W.C. In six vols. Price 10s. 6d. each. 
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| from their visit. 


EXTRACTOR FOR OILS, FATS, &c. 





A PLANT for extracting oil, fat, wax, ceresin, bitumen, resin, 
sulphur, &c., by means of benzine, benzole, tetrachloride of 
carbon, ether, and other solvents, has been introduced by the 
Braunschweigische Maschinenbau-Anstalt, of which Mr. 
O. N. Beck, of 11, Queen Victoria-street, E.C., is the agent. 
The plant is illustrated in the accompanying engraving. It 
consists of an extractor A, a still B, a cooler C. The 
extractor has a wrought iron vessel a, in which are enclosed four 
chambers b, each of which works independently of the other. 
They are charged through manholes C, and discharged through 
trap-doors i. The vapours of the solvent pass from the still 
B through the pipe f into the vessel a, where they encircle 
and heat the chambers b. They then pass through the pipe g 
into the cooler C, where they are condensed and returned as 
hot liquor through the pipe to the chambers 6, where the 


| liquor comes in contact with the material to be dealt with. 


When the solvent reaches the height of the syphon e in the 
chamber b, it is syphoned over, with the extract it has 
dissolved, into the still B, where the solvent is re-evaporated, 
and goes through the same cycle of operations over and over 
again. 

When the extraction is finished in the chambers 6, which, 
we understand, is easily ascertained by drawing a test sample, 
the supply of solvent is stopped, and the vapours go to the 











OlL AND FAT EXTRACTOR 


cooler, and are condensed. The residue may then be dis- 
charged through the boftom of b, and a fresh supply put in 
through the top manhole. Any one of the chambers 6 may 
be charged and discharged without affecting the working of 
the others. 

It is claimed that the plant works well in extracting oil 
and fat from all oil-bearing seeds, date stones, coprah, &c., 


|} and from all materials containing oil or fat, such as 


bones, leather waste, fish, meat, and cotton waste, in 
separating sulphur from its gangues, in treating resinous 
woods and resinous residues. 

The advantages claimed for this method of extraction 
over those hitherto known are as follows:—(1) By the 
arrangement of several small chambers, the material to 
be extracted is only for a relatively short time exposed to the 
action of high temperatures. In other apparatus, the dura- 
tion of the extraction for bones, for instance, varies, it is 
said, between fifteen to eighteen hours, whereas in this 
apparatus the bones may be dried and extracted in four to 
five hours. (2) The apertures for filling and emptying the 
apparatus are so arranged that one chamber may be filled in 


| about three to five minutes, and instantly emptied by opening 


the bottom trap; while in the apparatus with lateral dis- 
charge these manipulations are stated to require on an 
average a full two hours. (3) Smail consumption of steam 
and coal. (4) The apparatus works uninterruptedly also 
when some parts are filled and other parts are empty, and 
that, because of this, loss of heat is obviated. A further 
prominent advantage claimed is that large quantities may be 
dealt with by one apparatus, because the processes of charg- 
ing, extraction, and discharging, are quickly carried out. 





MINING STUDENTS IN SHEFFIELD.—A party of students of the 


| Royal School of Mines, London, in charge of Professor Gowland, 


Professor of Metallurgy, are now making a tour, to extend overa 
month, of the industrial centres cf the country. On the 11th inst. 
they arrived in Sheffield, and visited the works of Messrs. John 
Brown and Co., Messrs. Thomas Firth and Sons, and Messrs. 
Huntsman. On the following day they inspected the steel, iron, 
and wire rope works of Messrs. William Cooke and Co., of Tinsley, 


Sheffield. The company at the same time oyen2d its establish- 
ment to mining students in the Sheffield district. After the 
inspection, the visitors were entertained to luncheon. Professor 


Gowland proposed the toast of Messrs. William Cooke and Co., 
and expressed the pleasure which the students of the Royal School 
of Mines, and the mining students of the district, had derived 
As representing the School of Mines, he desired 
to thank the firm most heartily for the valuable scholarships it 
had established for mining students. During the early years of 


| professional life, when they first entered a mining school, it was 


| most important for them as students that their resources should 


Wesr Ripine Rivers’ BoARD.—Major J. W. Dent, who was 
re-elected chairman of the West Riding Rivers’ Board, at the 
annual meeting at Wakefield on the 11th inst., said members | 
might congratulate themselves on the fact that greater progress | 
had been made during Jast year in the purification of the sewage | 
from the great county boroughs than during the whole of the 
Board's previous history. Notonly had the authority made steady 
progress since its establishment in respect of the improvements | 
effected, but it had made an even greater advance in educational | 
work. The attitude of the general public, the sanitary authorities, | 
and the manufacturers to the questions with which they dealt was 
materially different now to what it was twelve years ago, 





| be assisted from outside. 


Nowhere could money be more usefully 
employed than in the provision of scholarships to assist mining 
and metallurgical students, considering the great interests after- 
wards entrusted to the profession of mining engineering, not only 
in England but all over the world. It behoved professors and 
teachers to use all their endeavours in order to prepare their 


| students to take their part .a practical life, and in developing 


those great industries ; and if there was to be an increas:d 1 umber 
of men coming forward each year, the number of schvlarships 
must also be increased. He hoped, therefore, that the example of 
Messrs. William Cooke and Co. would be followed by other com- 
panies, not only in the North of England, but also in the South. 
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DAMPING THE VIBRATION OF ENGINES. 


OnE of the factors which have militated against the use of 
independent electric lighting installations in towns is that 
the vibration of the engine can often be felt throughout the 
adjacent buildings. Since the introduction of the suction gas 
producer, and the consequent possible reduction in the cost at 
which small electrical units can now be worked, it has 
become very desirable that means should be adopted to 
reduce vibration toa minimum. We recently inspected an 
installation in a private house which had been designed with 
the object of removing this objectionable feature. The plant 


Floor Level 


tray, 10ft. long by 
springs. Its sole function is to act as a receptacle for the 
concrete block which forms the foundation for the engine. 
It plays no other part, and was only adopted because it 
rendered the making of the large concrete foundation—10ft. 
long, 5ft. wide, 2ft. 8in. deep—an easy matter. The 
engine and dynamo are erected on the top of the con- 
crete in the usual manner. All the connections are of 
rubber, with the exception of the exhaust and the com 
pressed air apparatus, which are made of flexible metallic 
tubing. With this arrangement it was found that the engine 
swayed slightly longitudinally, so at each end’ under the 


5ft. wide by din. deep, rests on the , 


question the vibration difficulty appears to have been sur- 
mounted. 








KORTING GAS ENGINE. 


SINCE we published a description of this engine in our Supple- 
ment of 23rd June last, notable alterations in design have been 
made with a view to increased convenience and simplicity in 


running. It will be remembered that the Kérting engine 
works upon the two-stroke cycle, the gas and air supply being 
under pressure; the exhaust products being driven out 
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in question has been erected by Mr. S. A. Jinks in his house 
at 20, Princes-street, Cavendish-square, W. It consists of a 
20 horse-power Fielding and Platt gas engine fitted with an 
extra heavy fly-wheel, which drives a 12-5-kilowatt dynamo 
by Johnson and Phillips, of Old Charlton. The engine is 
worked on suction gas. 

In order to overcome vibration the following arrangement 
has been adopted :—A bed of concrete 5in. in thickness was 
first laid.down. Ten wooden sleepers, 44in. by 3in., well 
tarred, were then placed at even distances apart transversely 
on the concrete. A series of holes, 2in. deep, was drilled in 
the top face of each sleeper. These holes receive powerful 
springs 4in. in length, each capable of carrying 5 cwt., and 
with this load they have 4in. compression. The springs are 
spiral, and there are in all forty-eight. A galvanised iron 


SECTIONS OF LATEST TYPE KORTING GAS ENGINE 


galvanised tray a sleeper was placed sufficiently large to 
touch the bottom of the tray, but not large enough to lift it 
off the springs. With this arrangement the swaying 4diffi- 
culty was overcome, the oscillations being damped by con- 
tact between the underside of the tray and the top of the 


sleepers, and the engine now gives satisfactory results, | 
The weight on the | 


practically no vibration being apparent. 
springs amounts to about 12 tons, the machinery weighing 
44 to 5 tons and the concrete block 7 tons. In case at any 
time it should be necessary to raise the tray off the springs, 
provision has been made for so doing by inserting H iron bars 
in the concrete. These project outwards a short distance, 
and jacks can be placed underneath them. Whether or not 
such an arrangement would work equally well with a large- 
sized unit remains to be seen, but with the installation in 


through ports in the cylinder wall at the end of the stroke. 
The engine is double-acting, the length of the piston being so 
arranged as to utilise one set of parts for the discharge from 
both ends of the cylinder. ‘ 
The first batch of improvements embodied in two engines 
of 350 brake horse-power each, made by Mather and Platt, 
Limited, Manchester, which are now running on coke oven 
gas at Shelton, consisted chiefly in the placing of the cam 
| shaft on the same side of the engine as the gas and air pumps, 
| and in the substitution of two air pumps with automatic 
| valves, and one central gas pump provided with a piston 
| valve for the two gas pumps and central air pump of the 
| older type. BD iid 
The latest modifications which have been embodied in a 
| 250 brake horse-power engine which we recently inspected when 





NFP Se! 





May 18, 1906 








850-H. P. 


MATHER AND PLATT, LIMITED, 





running on suction gas in the same makers’ works consist” in 
a further simplification of the gas pump, in which, by the 
use of a hollow piston, the piston valve has been done away 
with; and in the substitution of an excentric and tappet 


Front. 





Back 








DIAGRAMS 


arrangement for the cam shaft, which seems to have been 
something of an-anomaly on a two-cycle engine. 
trate both the intermediate and the final type, and give 
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| cages are travelling in the shafts. 
We illus- | 
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NEW COLLIERIES AND MECHANICAL 
APPLIANCES. 


MARKED attention is just now being paid by mining and 
mechanical engineers throughout the country to the exten- 
sive appliances which are required and being provided for the 
new South Yorkshire Collieries sunk in a virgin portion of 
the coalfield south of the river Don in the Rotherham and 
Doncaster districts. When it is stated that one of the 
new sinkings will be more than three times the depth of 
many of the old South Yorkshire Collieries working the 
same seam in years past, it will at once be seen that an 
extended experience is required even on the part of the best 
experts in mechanical engineering to meet so marked a 
change. 
180 yards in many places in the coalfield. During the past 
few years Heckleton has won it at 540, Freckley at 661, 
Dinnington at 667, Silverwood at 740. Those in charge of 
the Bentley sinkings fix the depth at from 600 to 700 yards, 


The Barnsley seam has been worked at from 223 to | 
| colliery cages in place of fallers have been supplied on a 





| large share of the work for fitting up surface appliances 


| twelve corves at a time. 


at the new collieries has been secured. Recently the 
Barnsley Railway Foundry sent by special train the first of 
two drawing cages for the Silverwood Colliery, weighing 
7% tons, being the largest and heaviest provided for South 
Yorkshire Collieries. The cages have three decks, and carry 
The firm is also fitting up the 


| screening plant for the colliery on a large scale, capable of 


dealing with 1500 tons of coal per day. Work is also in 
hand for the Brodsworth Colliery, where sinking operations 
have recently commenced, and machinery is under construc- 
tion for the new Bentley Collieries near Doncaster. Messrs. 


| Qualter and Smith Brothers have just provided some heavy 


work for the Freckley New Colliery, including three large 
headgear pulleys. Special decking arrangements for 


large scale for a Lancashire colliery. Messrs. Needham 
Brothers and Brown, of Barnsley, have recently supplied 


| appliances for a large coal washing plant for ‘the South 


but the owners of the Brodsworth Colliery expect having tosink | 


down 900 yards before they tap the precious seam. So 
marked a change in regard to the depth of the coal and the 
provision of appliances massive enough to land the coal is a 
change which but a few years ago was never thought of. 
Some idea of what has been accomplished is given by the 
appliances provided at the Cadeby Colliery, where the coal is 
750 yards deep. The drawing cages have four decks, each 
carrying two tubs on a deck. The loading of the drawing 
chairs is done by means of hydraulic pressure whilst the 
The winding ropes are 
6in. in circumference, and Ormerod’s safety hook is used in | 
case of overloading. All the plant is of “the most recent 
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SECTION THROUGH AIR AND GAS PUMP 


diazrams from the latter, and since the drawings and | description, and recently a record tonnage of coal was drawn 


external views show the features to which attention is 
directed, further description is unnecessary. 


from the two shafts in one week—viz., 18,164 tons. It is 


| Parsons and © 0.5 


| both to Royal Arthur ; 
| Sutlej ; 


Kirby Colliery. The firm has recently supplied a large order 
for haulage underground gear for the Denaby and Cadeby 
Collieries, Arrangements are being made for the surface 
plant at the Brodsworth Colliery, which will be exceptionally 
powerful, the company providing for the raising of 5000 tons 
per working day. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made at the 
Admiralty :— 

Engineér Commanders.—F. T. W. Curtis, to the President, as 
engineer overseer, North of England district ; William P. Chap- 
man, to Euryalus; Thomas Green, to Royal Arthur; J. H. 
Dalrymple, to St. George ; Edgar H. Ellis, to Sutlej ; Charles E. 
Eldred, to Vivid, additional, detailed for Gibraltar; William 
Ryan, to President, additional, for service as resident overseer at 


Elswick, for the inspection of the mountings of naval guns ; George 


| Pascoe, to Charybdis ; and Samuel Aston, to Edgar. 


Engineer Lieutenants.—F. E. P. Haigh, to the Bulwark ; A. C. 
Hall, to the Adventure ; Ernest Edwards, to President, additional, 


| for service in Controller's Department in connection with the 


machinery of submarine boats ; Frederick C. Fisher, Reginald A. 
Lee, both to Euryalus; James W. Alexander, to Royal Arthur; 
Francis B. O’Dogherty, Wiliam H. Mew, and Maurice J. R. Sharp, 
all to Sutlej ; Arthur Brown, to Edgar; Frank R. Pendleton, to 
St. George ; Stanley G. Nancarrow, to Hogue ; Ralph H. C. Ball, 
to President, additional, for service as resident overseer at the 
works of Messrs. Armstrong and Co., Manchester, for the inspec- 
tion of mountings of naval guns ; Gordon Robertson, to Victory, 
additional, for Kangaroo ; Arthur W. Maconochie, to President, 
additional, to assist the engineer overseer at the works of Messrs. 
Wallsend-on-Tyne ; Alfred R. Kempt, to Pem- 
broke, additional, to be detailed for Africa ; Donald P. Green, to 
Isis ; Ernest Crabtree, to Victory, additional, for Dee ; and John 
Wisdom, to Hawke. 

Engineer Sub-lieutenants.—Wellington B. eed Aubrey E. 
Waters, both to Euryalus ; Laurence Turner, to Hogu 

Artificer Engineers. —James Alexander, John W. i. 0. Williams, 
Owen G. Smale, J. H. Wall, both to 
Walter Shakespeare, to Edgar; James H. E. Baines, 
to St. George ; Albert W. Gannaway, Sydney E. Soper, both to 
Hogue ; Charles Vickery, to Sutlej, and for mechanical training of 


| boys and youths, 


| 


Acting Artificer Engineers.—Walter E. Owens, to Hawke; 
Alexander P. Barnes and John Thomas, both to Euryalus ; 
| Frederick G. Tovey, to Euryalus, and for mechanical training of 


| creditable to Barnsley engineers and ironfounders that a | | boys and youths, 
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A PARAFFIN MOTOR LAUNCH. 


A sMALL paraffin motor launch built for the Soudan 
Government has just been constructed by R. Hornsby 
and Sons, Limited, of Grantham. The launch, which is 
intended for service at Khartoum, is 30ft. long by 8ft. beam, 
and has a mean draught of about 18in. It is driven by one 
of the firm’s marine type of oil engine. The motor, which is 
20 brake horse-power, is compact, and takes up only a small 
amount of floor space. This engine is claimed to be a 
distinct advance on the usual Hornsby-Akroyd stationary 
type of engine, so far, at least, as speed of running and 
weight are concerned, The weight of the engine fitted in 


















































this launch, together with air and exhaust 
pipes, starting receiver and clutch, is i ton, 
that is, 112]b. per brake horse-power. The 
total weight of all the machinery and _acces- 
sories carried is said to be 1 tonlewt. The 
engine has three cylinders bolted on to a 
common bed-plate. Each cylinder is 
6gin. diameter by 7jin. stroke. The normal 
speed of running is 600 revolutions per 
minute, but it is claimed that the speed can 
be reduced to 200 revolutions per minute 
when necessary. Ignition is effected by hot 
surface contact helped by the high com- 
pression of 901b. per square inch. This is 
the same method as adopted in the 
ordinary stationary engines of this make. 
In fact, in principle this engine does not 
differ at all from the land type. The speed 
of the engine is regulated by altering the 
supply of fuel passing into the vaporisers. 
Should the speed exceed the normal, the 
governor comes into action, and causes the 
fuel to pass down an overflow pipe, and back 
into the storage tank. The oil is supplied 
to the vaporiser by means of pumps, on to 
each cylinder. Each pump has three 
steel ball valves both for suction and 
delivery, and the supply of oil is 
regulated by altering the stroke of the 
pump, which can be readily done. The speed of running is 
regulated by this means, as the timing of ignition on the 


Hornsby-Akroyd engine is constant, and cannot be varied | 


whenrunning. Lubrication is effected by the splash method, 
the crank running in an oil bath. However, for larger 
engines, forced lubrication is adopted. For starting purposes 
@ receiver is used, in which air is compressed to 90 Ib. per 


| 


| so small a boat. 


The diagram, Fig. 2, shows the general arrangement of the 
launch. 
floor space, and that the necessary tanks, &c., are conveniently 
situated, leaving a large amount of accommodation for 
Referring to the diagram, A represents fuel 


' oil reservoirs, B is the fuel oil filter box, C the overflow pipe 


from the vaporiser valve boxes, D is the receiver for the 
compressed air starter, and E the hand pump for charging 
the receiver. The silencer is shown at G, H is the cooling 


water tank, which is provided with a strainer, and K is the 
reservoir for the vaporiser starting lamps. 

During a series of trials which we saw carried out on the 
Humber at Hull, the small launch behaved well, and gave 
satisfactory results. 


| 

| 
[tu 

| 


The speed trial was carried out on a 






































It will be noticed that the engines take up little | 


This mean gives an average speed of 7°8 nautical miles per 
hour. The capabilities of the launch for starting, stoppin 
and reversing were also tested, and proved to be satistactore 








AMERICAN LOCOMOTIVE EXPORTs. 


From information just to hand the American locomotive 
builders appear to have a steady and important export 
business, and particulars of some recent engines may boa of 
interest. For the New South Wales Government Railway, 
there are some six-coupled bogie engines for goods servicg 
having driving wheels 5ft. diameter and outside cylinder, 
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Fig. 1—HORNSBY’S MARINE OIL ENGINE 


measured distance, the length of which was 1:05 nautical | 


miles, The weather conditions were as favourable as could 
be expected. The trials consisted in running up and down 
the stream, over the measured distance, twice, the trials 
being run in rapid succession, so that by taking the true mean 
of all the readings, a nearer approximation to the real value 
was obtained than by simply taking the arithmetic mean of 
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Fig. 2—PARAFFIN MOTOR LAUNCH 


square inch pressure by means of a pump. 


power of the engine is transmitted to the propeller through 
a clutch of the expanding shoe type. No gear is in action 
when the boat is going ahead, the whole machinery revolving 
with the shaft. When going astern the clutch case is fixed 
to the engine framing, and the drive is then through bevel 
gearing, which rotates the propeller shaft in the reverse 
direction, 


The receiver is ; the up and down runs. 
charged by the motor whea the latter is running. The | for the different runs:— 


The following table gives the times 


First Mean. Second Mean. True Mean. 
min. sec. min. sec. min. sec. 


7 39 ‘a 


ice Time. 
i min. sec. 
Te ee 


2nd 20 8-01 — 
—_— —_ 8-03 
8rd 8-04 a 


4th 


| surface. 


| similar ; 
| compounds, with cylinders 17in. by 22in. and 26in. by 
| 22in, 
| weight is 48 tons, with 41 tons on the drivers. 


20in. by 26in. These weigh 63 tons, with 40 tons on the 
drivers, and have bogie tenders, with bogies of colonial 
design. For the Brazilian Central Railway, there are eight- 
coupled ten-wheeled—2-8-0-—goods engines, designed to 


| work on gradients of 1 in 50 and curves of 590ft. radius. 
These are of 5ft. 3in. gauge. 


The cylinders are outside, 
2lin. by 26in., and the driving wheels are 4ft. 5in. diameter, 
with a rigid wheel base of 15ft. 3in. The boiler has 2578 
square feet of heating surface and 36 square feet of grate 
The engine weighs 78 tons, with 68 tons on 
the driving wheels, and has a double-bogie tender. For 
the metre-gauge Mogyana Railway of Brazil there are 
engines of the same type, but  two-cylinder 


The driving wheels are 3ft. 6in. diameter, og 

nis 1s 
designed to haul a load of 240 tons, exclusive of engine, up 
gradients of 1 in 50, with curves of 390ft. radius. For the 
Andine Railway of Argentina—5ft. 6in. gauge—there are six- 
coupled bogie passenger engines, of 68 tons, 51 tons on 
drivers, having outside cylinders 19in. by 26in. and driving 
wheels 5ft. Sin. diameter, on a rigid wheel base of 11ft. Sin. 
These are to haul trains of 300 tons up gradients of 1 in 5, 
with curves of 338ft. For Japan there are eight-coupled ten- 
wheeled goods engines of 52 tons and six-coupled eight- 
wheeled goods engines of 42 tons. For various railways in 
Cuba there are six-coupled bogie passenger engines of 50 tons 
and eight-coupled ten-wheeled engines of 65 tons, for stan- 
dard gauge, and having cylinders 20in. by 24in. 








THE new gasworks built by the Tavistock Gas Company 
were opened on Wednesday. The works have a productive 
capacity of 50,000,000 cubic feet of gas per annum, The main 
buildings, the retort house, and coal store are each 70ft. by Wt. 
In the retort house there are three settings of six 2lin. by Join. 
D-shaped retorts, with room for three additional settings. The 
settings are of the regenerator type, and the output is guaranteed 
at 7300 cubic feet per mouthpiece in the twenty-four hours with a 





fuel consumption of 14 1b. per ewt. of coal carbonised. The coal 


| store has a capacity of 800 tons. Two gasholders have been built. 
| They are in steel tanks on the ground level, with a diameter 


of 50ft. and 20ft. deep, and a storage capacity of 90,000 cubic feet, 
which may be increased by telescoping the holders to 150,000 
cubic feet, 
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RAILWAY MATTERS. 


An electric tramway is in course of construction at 


Damascus, y 
Tur Midi Railway Company has signed an agreement 


for the construction of three railway lines across the Pyrenees. 


[x consequence of a new law intoxicating liquors are 
to be no longer sold on the café, buffet, or dining cars of the 
Pennsylvania Railroad. 

Tue Canadian Northern Railway Company has started 
from Edmonton, Alb., to the Rocky Mountains for its 
1 line to the Pacific coast. 


surveys 
proposes ; 

NEARLY sixty years ago a Great Western train of six 
carriages, weighing 60 tons was hauled by the locomotive Courier 
from Didcot to Paddington, a distance of 53 miles, in 49 min. 
]3 sec. 

Tur Great Northern Railway of Canada announces that 
application will be made for authority to amalgamate with the 
Quebec, New Brunswick and Nova Scotia Railway Company, also 
with the Chateauguay and Northern. 


Tur National Railroad Company of Mexico has taken 
over the property of the Hidalgo and North-Eastern Railway. The 
wrice paid is £1,240,000, and the line will be the first section in the 
link which will eventually connect Mexico City with Tampico and 
srownsville, 

DurinG last year the boilers of five Diibs engines on 
the Natal Government Railways have been replaced with new 
ones fitted with Belpaire fire-boxes, thus extending the use of the 
wide fire-box, the feature of the tender engine, to a number of the 
ulder stock of locomotives. 


Tue new contract between the Alian Line and the 
Canadian Pacific Railway on the one side, and the Canadian 
Government on the other, for the carriage of, the mails between 
the United Kingdom and Canada on a fast weekly service, is for a 
period of five years from June Ist next. 


Tur Belgian State Railroads have let contracts for 177 
|xcomotives to various works in the country at prices as follows :— 
'!welve-wheeled engines with superheater, 50 at £3036 each; 76 
similarengines, but without superheater, £2879 ; 39sixteen-w heeled 
tank engines, £3344; 21 eight-wheeled tank engines. £3251. 


Tur Chicago City Railway has increased the pay of 
its conductors and motor men to a scale which is said to be 
higher than that of any other street railway in the United States. 
One shilling an hour will be paid after the first year. Other 
workpeople of the company have received an increase of 5 per cent. 


Oy 2nd June the Lancashire and Yorkshire Railway 
Company will open a new route to the Continent by instituting 
from that date to 17th September a bi-weekly steamer service 
hetween Hull, Zeebrugge, and Bruges. The sea journey will 
occupy about thirteen hours. Express trains will run in conjunc- 
tion with the steamers to Bruges, ‘thent, and Brussels. 


Tue Panama Government has granted a concession to 
the Union Oil Company of California to establish and work a pipe 
line across the Isthmus of Panama for the transmission of crude 
petroleum. It must be in operation by Ist August, 1906, and 
furnish oil at 90 cents per barrel to the railway or Canal Commis- 

ion at any point along the line. It is thought that the oil will be 
4 more economical fuel than the coal from Virginia. 


Ix answer to a question asked in the House of Commons 
last week, respecting the progress of the Ottoman Railway, Sir E. 
Grey stated that the line has been completed as far south as 
Medawara, and that the next section to Thabouk, 120 kilometres, 
is expected to be in working order in the course of this year. The 
branch from Medawara to Akabah has been surveyed, but the 
construction is believed to have been temporarily suspended. 


On the main lines of the German Railroad Union in 
1903 there were 11,621 miles of road laid on iron sleepers, which 
was 16 per cent. of the total. Thousands of miles of this have 
existed for twenty years or more, and they offer an experience 
unequalled elsewhere in the world. In many cases the iron ties 
have not lasted as long as the wooden ones; but the advocates 
of iron claim that this has been due to improper form and 
construction, 


Tur Rangoon Times learns from an official source 
that contracts are expected to be made in England by the Indian 
Government authorities at an early date for the supply of a large 
quant ty of rails and plates for the construction of new lines in 
the Central Provinces and Burma. Delivery will be required 
apparently in the early autumn, the hope being expressed that by 
the spring of 1907 it might be possible to have most of the new 
railways in complete working order. 


Tue general manager of the Natal Government 
Railways, in his report for the year ended December 31st last, 
states that the open mileage had increased by 42} miles over the 
previous year. It consisted on that date of 818 miles of line in 
Natal, and 88} miles in Orange River Colony, which is also operated 
by the Natal Government Railways. The working expenditure 
for the year amounted to 63-68 per cent. of the gross revenue, as 
against 79-18 per cent. for the preceding year. 


EXTENSIVE projects for the establishment of ironworks 
on the west coast of Sweden are now under consideration, but it is 
alleged here that such works, in order to be successful, must not 
be dependent on the home markets, but be in a position to manu- 
facture cheaply and compete with other produce in the markets of 
the world. This, it is admitted, is of more importance to the new 
industry than either an export duty on iron ore or heavy customs 
duties on foreign produce introduced into Sweden. 


Ar the third ordinary general meeting of the Bath 
Electric Tramways Company, it was stated that the six motor 
omnibuses had proved a great success. These act as useful feeders 
to the trams, and have more than paid theirown way. The chair- 
man stated that the Board would be serving the company badly if 
they did not increase the number of omnibuses now at their 
disposal. They have, therefore, ordered six more vehicles, of 
which they hope to have delivery in time to meet the summer | 
traffic. 


AN agreement has been provisionally established and a 
contract has recently been signed for the sale of the West Flanders 
railways to the Belgian Government, on favourable terms, for a 
sum in 3 percent. stock, guaranteed by the Belgian Government, 
and redeemable at par by yearly drawings. A vote cannot be 
taken before the November session, and the settlement with the | 
State cannot begin until 1907; but the interest, at 3 per cent., on 
the new vaiue fixed for the shares will run during the whole of the 
year 1906 and until settlement. 


Tue St. Louis and San Francisco Railroad Company , 
has completed surveys for the proposed line from the Missouri 
River to New Orleans. It will be 171 miles shorter than that of | 
any existing road from St. Louis to New Orleans. The line will 
be in three divisions, the end of the first division being at Shore- 
paugh, The maximum grades will be 0-3 per cent. The end of 
the second division will be at Mississippi crossing, and the maxi- 
mum grades on this division will be 0-2 per cent. The end of 
the third division will be at New Orleans, on which the maximum 
grade will be 0-1 per cent. There will be no curves over 2 deg. 
The line is to be completed in 1907. 


NOTES AND MEMORANDA. 





THERE are at present more than 1000 motor omnibuses 


on order for service in London. 


THE average wages paid by the Krupp Works at Essen 


in 1904 were 61 per cent. higher than in 1871. 


MISCELLANEA. 


A coMPANY is said to be in course of formation with 
| the object of establishing a public automobile service at Pamplona, 
| Spain, to serve the whole province. 

| THe increase in the price of aluminium recently has 
| been a serious item in the motor car trade. One firm of founders 





Aout ninety firms are engaged in the building of | which paid £128 per ton a year ago are now paying £215 per ton. 


ships in Germany. 
workpeople, 


Tue Amalgamated Society of Engineers’ monthly | 
report states that the membership is now 100,456, and of these | 


2331 are upon out-of-work benefit. 


THE production of aluminium in the United States in 
1905 was 10,000,000 Ib., the various plants of the Pittsburg Alu- 
minium Company, the sole producer, having been operated at | 


their full capacity. 
INDIAN steel or 
between 400-500 B.c. was the 
Damascus blades were produced. 
in theory the crucible process of to-day. 


material of 


AFTER experimenting for some years the local autho- 
rities at Cologne have deciled to clarify the sewage before allow- 
ing it to enter the Rhine by means of a screen or sieves with 


a mechanical scouring arrangement of rotary wire brushes. 


DurinG the nine months of the first financial year in | 
which the London County Council was responsible for steamboat | 
| service the revenue was £28,150, and the expenditure £79,355, 
leaving a deficit of over £51,000 to be defrayed from the rates. 
| The revenue for the year 1906-7 is estimated at £39,500, and 


expenditure £91,450, 


Since 1898 there have been completed for the French 
navy thirteen armoured cruisers, which may be divided into five | 
Three units of 7700 tons, three of 9500 tons, five of 10,000 | 
In addition to 
these, there are under construction three additional cruisers of 


types: 
tons, one of 11,300 tons, and one of 12,500 tons. 


12,500 tons, and three of 13,600 tons. 


OnE of the largest chemical works in Germany reduced 
the working hours in November last from ten to nine hours. The 
wages remain the same, but for work on Sundays and holidays an 
The works employ about 5200 
hands, and the reduction of the working hours represents a con- 


increase of 30 per cent. is granted. 


siderable increase in the rate of wages. 


Tue Admiralty have decided that all ships except 
scouts are in future to carry two steaming lights, one on the fore- 
mast and one on the mainmast; the latter is to be at least 15ft. 
higher than the former, and the vertical distance between these 
The work is to be 
carried out as the vessels come into the hands of the dockyards for 


lights to be less than the horizontal distance. 


annual refit. 


Tue navigable dimensions of the Suez Canal are now 
practically double what they were twenty years ago, the superficies 
of the vertical profile having been increased from 320 to 580 square 
metres in the ordinary channel, and to 740 square metres in the 
numerous gares or crossing places, the dredging beingso carried out 
In 1902 the 
maximum draught was raised from 25ft. 7in. to 26ft. 3in. On 


as to exceed the limits originally agreed upon. 


January Ist, 1906, the maximum was raised to 27ft. 


Durrine the next five years the harbour at Port Said 
will be increased to more than twice its present area. An extensive 
basin is being dredged on the eastern side of the Canal for the use 
of colliers and petroleum ships. » When this is completed the Abbas 

| basin will be available for vessels to load or discharge general cargo 
At the same time the 
Bassin Chérif on the western side is being doubled in size and 
deepened to 30ft., and wharves and warehouses will be constructed 


in connection with the interior of Egypt. 


without delay. 


Ix areply to a question concerning motor accidents 
Gladstone informed 
Mr, Weir that in the metropolitan area during the month of April, 
1905, the number of accidents caused by motor cars, including 
motor cycles, was 433, of which 134 resulted in personal injuries 
In the same month 424 accidents were 
' caused by motor omnibuses, seventy-six resulting in personal 
These figures did not include 


in the House of Commons last week, Mr. 


and nine proved fatal. 


injuries and three proving fatal. 
accidents caused by electric tramcars, 


“Nores on the Cleaning of Work by Means of the 
Electric Current,” was the subject of a paper read before the 
The work to be 
usually preparatory to electro-plating—is suspended in a 
hot solution of equal quantities of brown Montreal potash and 


Faraday Society lately, by Mr. H. 8S. Coleman. 
cleaned 


sodium hydrate contained in a wrought iron tank. The work and 


the tank are connected-to a dynamo, and the tank used as the 
anode for five to ten minutes, the voltage being about 2-5. The 
current is then reversed for a short time, until the surface of the 
The operation is repeated as many times 


work is clear and bright. 
as may be necessary. 


Eleven of these employ a total of 35,000 | 


“ wootz” made in Persia and India 
which the famous 
The method employed resembles | 


Near Vauxhall Bridge has just been unearthed one of 
the old wooden water pipes once widely used. These pipes were 
formed of tree trunks hollowed, and fitted into each other. South 
London a century ago got part of its water supply from the 
Thames at V w«xhall Bridge. 


Ir is satisfactory to learn that the University of 
California and the Lick Observatory were not damaged by the 
earthquake of April 18th. The buildings of Leland Stanford 
Junior University suffered severely, the loss being estimated at 
£800,000. The building of the California Academy of Sciences and 
its valuable collections were destroyed. 


SixTEEN obsolete warships were included in a sale 
which began at Devonport dockyard on Tuesday. The third-class 
battleship Superb was sold for £19,000; the Iron Duke, third- 
class battleship, for £15,100 ; the Amphion, second-class cruiser, 
was sold for £11,500; the Ringarooma, third-class cruiser, 
realised £8500. All the ships were sold with their armour and 
machinery, &c. 

Tue Metropolitan Water Board have decided to abandon 
that part of the Lea Valley Bill dealing with the construction of 
intercepting sewage-disposal works and a new intake at Fieldes 
Weir. The Parliamentary Committee have explained that the 
scheme involves a large capital expenditure, of which abou: 
| £125,000 has reference to the construction of a sewer from Hert- 
ford and Bishop’s Stortford. 


Tue Northwich Urban District Council have, as an 
experiment, been watering the roads with a calcium chloride 
liquor to prevent dust. The liquor is sprinkled over the road from 
an ordinary watering cart. The surveyor considers that the 
| experiment had been remarkably successful, the liquor having 
| proved to be an admirable dust preventive, and, having* regard 
to the longer time that it was effective, it was not so costly as 
ordinary street watering. 


CONSIDERABLE attention has been given to the cultiva- 
tion of the caoutchouc producing trees in Java during the past few 
years, and at the end of March, 1905, the Netherlands Indian 
Government had 9626 acres planted out with 610,665 trees, while 
309,404 plants were at that time being tended in nurseries. The 
culture of these trees would appear to give every promise of satis- 
factory results, as it is reported that orders have been given to 
bring a much larger area under cultivation. 


A SIX-CYLINDER Napier motor car has recently 
completed a run of 1000 miles—including the journey from 
London to Edinburgh and back—without a change-speed gear or 
reducing mechanism of any description. On the Bexhill track the 
car was tested for speed, and a rate of 59-3 miles per hour was 
recorded, while, on the other hand, a rate of 4-4 miles per hour 
was shown without slipping the clutch. The trial was officially 
observed by a representative of the Automobile Club, 


A bock, which has probably the highest altitude in the 
world, has recently been completed at Port Florence, on the 
Victoria Nyanza, in Uganda, Africa, at an altitude of 3800ft. above 
sea level. The dock has been constructed to accommodate the 
Nyanza fleet plying on the lake in conjunction with the Uganda 
Railroad. It measures 250ft. in length by 48ft. wide, and 14ft. 
deep. It was excavated out of the solid rock by native labour, 
and occupied twelve months in construction, at a cost of £4000. 


Ir is stated in artillery circles that the new 18-pounder 
quick-firing gun is rendered ‘unduly conspicuous in action. The 
shield attached to the gun for the protection of the gunners acts 
as a mirror in the sun, due to the flat, unbroken surface of the 
shield. The shield is of steel, strengthened by wooden slats, and 
consists of two parts, upper and lower. The upper shield is 
attached to the axletree by supporting brackets, and to the trail 
by a flange, with bolts ; the lower portion is hinged to the upper, 
and hangs vertically during firing. 


THE importation into Poland of agricultural machinery 
from Germany is steadily on the increase, especially in the case 
of ploughs. Those of .British make, says the British Consul, 
although held in high esteem on account of: their reliability, are 
not in much request, being considered too heavy, too expensive, 
and not adapted to the soil. American and German manufac- 
turers make special ploughs for Poland, and send agents to the 
country for the purpose of studying local requirements and vary- 
ing the pattern of their implements accordingly. 


THE Caledonian Steampacket Company’s new turbine 
steamer Duchess of Argyll has completed a trial run on the Firth 
of Clyde. The Duchess of Argyll is the first turbine vessel built 
for the Caledonian Railway Company’s service on the Clyde, and 
in dimensions resembles the King Edward. She is the sixteenth 
turbine steamer launched from Denny’s shipyard. Her principal 


dimensions are: Length, 250ft.; breadth moulded, 30ft.; and 
depth, 10ft. 6in. The vessel maintained a speed of 21-65 knots 
on the run between the Cloch and Cumbrae lighthouses, the mean 
speed of the double run being 21-1 knots. 


Ir is reported that the Ontario Provincial Government 
is about to appoint a Commission to deal with electric light and 
power meters, and to discuss the advisability of fixing the rates 
charged for light, heat, and power by private companies. The 


THE rotating electric steel furnace in the Artillery 
Construction Works, Turin, was described recently before the 
Faraday Society by M. Ernesto Stassano. The furnace described 
and illustrated in the paper is being installed for the Italian War- 
office. It is of the author’a arc type, and absorbs 140 kilowatts, 
yielding 24C0 kilos. of steel in twenty-four hours. The current is 
a rotary one, with 80 volts between each phase. The consump- 
tion of electrodes is less than 5 kilos, per ton of steel, and the cost 
of renewing the refractory covering of the furnace 10f. per ton of 


metal made. 
and smelting scrap. 
artillery projectiles. 


THE electric power which is used in Rome for traction, 
as well as for illumination, has hitherto been supplied by the plant 
ing utilised for 


erected at Tivoli, the waters of the river Aniene 
that purpose. The plant chiefly belongs toa private company, but 


owing to the price which is charged for electricity it is only the 
well-to-do classes who can afford to have electric light in their 


houses, and very few of the streets of the capital are lighted by 
that means. 


utilise the large quantity of water existing in the neighbourhood 
of Subiaco, at a distance of about 44 miles from Rome, and to 
build an electric plant for the distribution of light to the capital. 


Wuat claims to be the oldest ship still in active service | 
in the British mercantile marine is the oak schooner Dart, of | 9.9574, 


Arbroath, which has recently taken a cargo of coal from Newcastle 
to Dundee. She was built at Chepstow on the Severn in 1826— 
eighty years ago. 


engaged in the Barrow-Liverpool service. She was built by Steele 
and Co., Greenock, so far back as 1856, and, as the Dom Pedro, was 
employed for many years by the Anchor line in their American 
trade. Purchased by Messrs. James Little and Co. some thirty- 
five years ago, she was for a time engaged in the Glasgow to 
Barrow service, but afterwards between Barrow and Liverpool, in 
which service she made no fewer than 7000 trips. This veteran of 


the sea was twice sunk, once in the Clyde and again in the Barrow | 


Docks. Up to the last she has maintained a speed of 11 knots. 
Her ‘‘passing” is certainly noteworthy. 


The furnace is. principally used for refining pig iron 
The product ordinarily made is used for 


A scheme. however, has been recently submitted to 
the Rome Municipal Council, according to which it is proposed to 


$ It is interesting in this connection to note that | 
what is probably one of the oldest sea-going steamers afloat in any | 
part of the world has now fallen into the hands of the breaker-up. | 
This is the screw steamer Ariadne, which for many years has been | 


Commission will have power, if the circumstances warrant it, to 
expropriate the business of the companies or develop the electric 
industries with the companies and the municipalities working con- 
jointly. The Commission has been made necessary by the public 
demand for cheaper and more efficient services on a compre- 
hensive plan for the supply of the various municipalities of the 
province. 
THE report on the working of the Belfast municipal 
electric powerstation for the yearending March 31st, 1906, states that 
the tctal output for the year amounted to 4,502,049 units. Out of 
| this 1,966,955 units were supplied to the tramways, and 

2,535,094 units sold for lighting and power purposes, as against 
| 2,290,872 units for the previous year, or an increase of over 10 per 
cent., the increase in lighting units being 9 per cent., and in power 
units 13} per cent. The total revenue for the year was £3/,453. 
| The revenue on energy sold for lighting and power purposes and 
motor rent amounted to £30,793, representing an increase of 9 per 
cent. on the previous year, the average price obtained being 
The cost of production has been reduced to 0-918d. per 
| unit, against 1-18d. per unit for the previous year. 


Tue borough engineer at Durban has submitted plans 
to the Town Council showing works proposed. These include :—(a) 
The construction of a high-level esplanade along the sea front—a 
distance of approximately 3} miles—the laying of a tramline 
thereon, and for an additional three-quarter mile to connect with the 
Umgeni-road tramline. (+) The erection of a marine promenade pier 
extending about 1300ft. (c) The reclamation of the sea beach 
where the high-water line has reached, the erection of a low wall 
60ft. to 80ft. from high-water mark to form a low-level esplanade 
for a distance of about 14 miles, and the laying out for pleasure 
| purposes of the reclaimed beach area. It was decided by the 
council to introduce a Bill at the next session of Parliament to 
obtain the necessary powers to proceed with this work, which is 
estimated to cost between £300,000 and £400,000. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA. —F, A. Brockxnavs, 7, Kumpfgasse, Vienna. 
CHINA.—KELLY AND Watsn, Lruirep, Shanghai and Hong Kong, 
FRANCE.—BoYvEAU AND CueEvi.iet, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 18, Unter den Linden, Berlin. 

F. A. Brocxnavs, Leipzic; A. Twerrmeyer, Leiptic. 
INDIA.—A- J. CoMBRIDGE AND Co, Railway Bookstalls, Bombay. 
ITALY.—LOESCHER AND Co., 807, Corso, Rome ; Bocca Freres, Turin. 
JAPAN.—KELLY AND Wausu, Limitep, Yokohama. 

Z. P. Manuva AND Co., 14, Nihonbashi Tori & , Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—Ws. Dawson & Sons, Louirep, 7, Sea-st. (Box 489), Capetown. 

Gorpon AND Gorton, Long-street, Capetown. 

R. A. THOMPSON AND Co., 83, Loop-street, Capetown, 

J. C. Jura ann Co., Capetown, Port Elizabeth, Johannesburg, 

Bast London, Grah , King Stellenbosch 

Hanpet Hovuss, Limirep, Kimberley. 

Apams anv Co., Durban and Mariteburg. 
AUSTRALIA.—Gorpon anv Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson AND Co., 180, Pitt-street, Sydney ; Melbourne, 

Adelaide and Brisbane. 

TURNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Upron anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 886 and 888, St. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—IntTERNaTiIonAL News Co., 83 and 

85, Duane-street, New York ; Susscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—KE.Ly anp Wacsu, Lrurrep, Singapore. 
CEYLON.—WisAvartNa anp Co,, Colombo. 
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TO CORRESPONDENTS. 


47 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


47 All letters intended for insertion in Tus Encinger, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good ‘faith. No notice 
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427 ~=We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep pom a 


REPLIES. 


D.—You will find books of but little use to you, but see Cole's ‘‘ LigLt 
Railways at Home and Abroad,” and Mackay’s ‘‘ Light Railways.” 

A. B. H.—Very many factors have to be considered, the price of fuel, of 
labour, the rate of wear and tear of machinery, the cost of cooling 
water, the load factor, and so un. If you take it at about one penny 
per horse-power hour, including everything, you will not be far wrong. 

Beprorp.—The tunnel is lined with vitrified brick set in Portland 
cement, and large pumps, capable of raising 66 million gallons per day, 
are pepcee for removing water which drains into a sump at the side 
of the tunnel. See ‘The Severn Tunnel,” by the late T. A. Walker, 
published in 1888, . 

N. L. (Dunstable).—There are as. good openings for marine engineers as 
for. any other branch of the profession ; but the training received is 
suitable for all kinds of mechanical engineering. If an opening other 
than marine should present. itself when his training is complete your 
son will be quite fitted to take it. 








MEETINGS NEXT WEEK. 





Tue. InsTITUTION oF ELEecTricaL Enoineers.— Thursday, May 24th, 
at 8p.m., at the Society of Arts, John-street, Adelphi, W.C. Annual 
gencral meeting. 

Roya InstrTuTion oF Great Britain.—Friday, May 25th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘‘Compressed Air and its 
Physiological Effects,” by Mr. Leonard Hill, M.B., F.R.S. 

Puysicat Society or Lonpon.—Friday, May 25th, at 5 p.m., at the 
Royal College of Science, Exhibition-road, South Kensington. ‘Colour 
Phenomena in Photometry,” by Mr. J. 8. Dow. ‘ Exhibition of an 
Automatic Are Lamp,” by Mr. H. Tomlinson and Rev. G. T. Johnston. 
“The Theory of Moving Coil and other kinds of Ballistic Galvanometers,” 
by Professor H. A. Wilson. ‘‘ Exhibition of a Bifilar Galvanometer Free 
from Zero Creep,” by Mr. A. Campbell. 

Socrety or Arts.—Monday, May 2lst, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘“ Heraldry in Relation to the 
Applied Arts,” by George W. Eve. Wednesday, May 23rd, at 8 p.m. 
| Ordinary meeting. ‘‘The General Supply of Electricity for Power and 
| other Purposes,” by James N. Shoolbred, B.A.. M. Inst. C.E. Thursday, 
May 24th, at 4.30 p.m. Indian Section. “The Parsis of Persia,” by 
Major Percy Molesworth Sykes, C.M.G., H.B.M.’s Consul-General and 
Agent to the Government of India in Khorasan. 
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DEATHS. 
On the 11th May, at 14, Cumberland-terrace, N.W., Darnton Hutton, 
M.A., M. Inst. C.E. 
On the 13th inst., at 19, Douglas-crescent, Edinburgh, ANDREW Betts 
Brown, F.R.S.E., Engineer, aged 67. 
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The Denaby Main Case. 


In view of the Trades Disputes Bill now. before 
Parliament, it is of great moment that the present 
law relating to trades unions should be clearly under- 
stood. In this connection the Denaby Main case 
is of considerable. importance. Heard in ‘the 
King’s Bench Division early in 1904, it reached the 
Court of Appeal in May, 1905, and was finally 
settled by the House of Lords on May 14th last. 
Thus it required two full years to have this dispute 
adjudicated. The action was brought by the plain- 
tiffs, the Denaby and Cadeby Main Collieries Com- 
pany, against the Yorkshire Miners’ Association, its 
trustees, officers, and agents, to recover damages 
for having by wrongful and illegal means procured 
the plaintiff's men to go on strike. A claim was 
made for (1) damages for a conspiracy to induce the 
men to break existing contracts; (2) damages for 
wrongfully inducing the men not to enter into new 
contracts; and (3) an injunction to restrain the 
repetition of similar acts. At the trial the jury 
found that members of the committees of the 
union procured the colliers to break their contracts 
of employment, and in doing so acted as agents for 
the association as a whole; that the Executive 
Council ratified these acts, and by its officials ana 
the members of its committees maintained or 
assisted in maintaining the strike by unlawful 
means. They also found that the defendants con- 
spired together for the above purpose. Upon these 
proceedings the plaintiffs had judgment, but the 
Court of Appeal reversed Mr. Justice Lawrance’s 
decision—the Master of the Rolls dissenting—and 
entered judgment for the defendants. 

In order to understand the nature of the decision 
it is necessary to state the facts, which lie in a 
comparatively small compass. The Yorkshire 
‘Miners’ Association has numerous branches in the 
West Riding, delegates from each branch. being 
sent to form the Supreme Council of the Associa- 
tion. Rules are laid down for the procedure to be 
adopted if the pitmen desire- to seek redress of 
any grievance by going out on strike. In the latter 
part of June, 1902, there was some discontent 


pits, and by a resolution, passed in a manner which 
wholly disregarded the rules of the Association, the 
men decided to cease work. This decision was 
immediately carried into effect, in spite of the fact 
that every man was bound by the terms of his 
employment to give fourteen days’ notice. The 
Denaby and Cadeby delegates of the Association 
counselled the men as to the course which they 
should adopt, and it was their attitude upon this 
and other occasions which led to litigation. The 
Council of the Association, however, realised from 
the first that they would run grave risk in lending 
their sanction to a strike unlawfully begun. They 
therefore recommended the pitmen to “sign on” 
once more, and then, having done so, to give a 
proper fourteen days’ notice terminating their 
employment. If that procedure were carried out 
the men would receive strike pay. Acting on this 
advice, the men attended at the pits on July 17th, 
1902, to “sign on,’ but refused to accept the 
new contract on the ground that it contained a 
new clause. It was made clear at the trial that 
there was in fact no such new clause.: In the 
result all the men went out on strike, and remained 
out on strike and in the receipt of strike pay until 
January, 1903. All the usual features of a hard- 
fought strike were present during this period of six 
months. The pits were shut down; the airways 
and leads became choked up through the absence of 
proper shoring ; the few men who attempted to do 
their duty by the company were intimidated, and 
kept away from work by force; and last, but not 
least, thousands of women and children were 
rendered homeless, and reduced to want and misery. 
The strike was ended, and the men commenced 
work again in January, 1903, subject to the 10 per 
cent. reduction, owing to the fact that the Court of 
Appeal had declared that the payment of strike pay 
was illegal under the rules of the Association, 
having regard to the manner in which the strike 
began. The colliery company commenced its 
action, and the jury found, in effect, that certain of 
the delegates, acting as agents for the Association, 
and for its benefit, procured the men to break their 
contracts ; that the Executive Council ratified the 
acts of the delegates in procuring this breach of 
contract, and that the strike had been maintained 
by unlawful means. They also found that the 
various defendants had conspired together to do the 
above-mentioned acts. 

The Court of Appeal were agreed that the Execu- 
tive Council of the Association. were in no way 
responsible for the initiation of the strike. But 
upon the other question in the case—namely, 
whether the Union was responsible for the main- 
tenance of the strike—there was a difference of 
opinion. Lords Justices Cozens-Hardy and Mathew 
said in effect that there was no evidence upon which 
the jury could find any such fact. The Master of 
the Rolls said that there was sufficient evidence, 
and said that it was for the jury to decide the ques- 
tion, having heard that evidence. He said: “The 
payment of strike pay week by week necessarily 
kept the Association in continuous touch with the 
strike, and there was evidence of constant com- 
munication between the branches and the central 
authority ; and in critical emergencies—?.e., when 
the zeal of the strikers was found to be flagging— 
the aid of the central body was sought, and leading 
members of the Council were sent down to encourage 
and advise, and speeches were delivered by them 
and in their presence which, I think, could not have 
been withheld from the jury—speeches which con- 
tained no word of rebuke for illegalities already 
committed which must have been known to the 
speakers, but which did contain allusions to ‘ rats’ 
and ‘blacklegs,’ expressions which might well be 
construed as incitements to intimidation.” In his 
view there was evidence that the Federation knew 
the strike was illegal, and that it was being carried 
on by illegal means. Was it possible, then, for the 
Federation; while furnishing from week to week the 
most powerful support in the shape of’ strike pay, 
to wash its hands of all responsibility for the 
methods adopted in carrying out the common 
purpose? The other members of the Court of 
Appeal having come to a different conclusion, the 
appeal was allowed. : 
The House of Lords have now unanimously 
affirmed the decision of the Court ‘of Appeal. 
Dealing with the question of strike pay, the Lord 
Chancellor said :—“ It is true that on ‘certain con- 
ditions, the Association is bound to furnish - strike 
pay. Will that circumstance create agency? I 
will suppose that the employers also are members 
of an association of coalowners, as we are told they 
are, and that- the’ Coalowners’ Association - bind 
themselves to support each other with nioney in 
the event of any one member locking out his 
workmen after certain conditions have been 
observed. If such member locked his men out 
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would seem very strange to suppose the others 
were liable in damages for an act over which they 
had no control, and which was contrary to the con- 
ditions. Yet the cases are precisely the same.’ 
Later on he said :—“ It is true that the payment of 
strike pay was declared to be illegal, but I fail to 
see how the fact that the rules were contravened 
can confer upon the plaintiffs any ground of action 
which otherwise they would not have possessed. 
The wrong committed by the Central Council of the 
Association was against their own members in 
dissipating their faunds—not against the employers 
who had no interest in the funds. . . If we 
were to hold that those who maintained the strike 
by helping with money the men on strike and their 
families are liable in damages merely because it 
caused loss to the employers, we should in effect 
be saying that every strike is an actionable wrong.” 
The result is that the employers have recovered no 
damages to cover the loss which they sustained 
owing to the lorg strike which took place in 1902- 
1903. 

Bowing, as, of course, they are compelled to do 
before a decision of the House of Lords, employers 
will be given to think by the result of this case. In 
the first place, it demonstrates that in certain 
circumstances it is competent for trade union funds 
to be devoted to the maintenance of an illegal 
strike—i.e., a strike which has been begun in con- 
travention of the rules of a trade union. If such 
a strike may be supported by the officials of a 
union voting strike pay to the men, it is difficult to 
imagine any strike which may be illegal in the 
sense that those who suffer from it can obtain 
redress. If the rules of a union provide that a 
strike shall only be commenced for certain reasons 
and in accordance with a certain definite procedure, 
masters may know where they are; but, according 
to the Denaby case, irresponsible members of a 
union may go out on strike whenever they think 
proper, and the payment of strike pay to them will 
not be regarded as any ratification of their action. 

The case is also of interest from another point of 
view. If these things can be done with impunity 
even when trades unions are liable to actions at 
law, what shall be the state of things when they 
are declared immune by Act of Parliament? The 
Trades Disputes Bill now before Parliament would 
provide that in no circumstances shall an action be 
brought to recover damages for the results of a 
strike. Assume that the Council of the Yorkshire 
Miners’ Federation had expressly authorised the 
men to throw down their tools and break their con- 
tracts, to intimidate the “blacklegs” who re- 
mained faithful, and to keep others away by force. 
Under the Bill now before Parliament all this 
would be perfectly lawful in so far as liability of 
the union as a corporate body is concerned. With- 
out the desired legislation the unions are—if we 
may rely upon the Denaby case—capable of carrying 
on a strike in great security ; the only safeguard at 
present being that they are not always able to pass 
through the meshes of the law. Let those meshes 
be widened by legislation, and it is difficult to 
realise the full extent of the burden which will be 
placed upon employers. 

As will be apparent to all who read the reports 
of this case, it turned upon a somewhat remarkable 
group of facts. If it had been shown that the union, 
as a body, had ratified any illegal action, it would 
have been liable. At the same time, it cannot be 
contended that the House of Lords applied an 
erroneous principle of the law to those facts. 
Although it has gone hard with the employers, this 
case will serve one useful purpose. It is too 
commonly stated that the tribunals of the law are 
favourable to employers and against employed. 
The Denaby case may always be cited as an 
example to the contrary effect ; for while the jury 
took the plaintiffs’ side, the House of Lords were 
unanimous in upsetting the finding of the jury. 


Lighthouse Administration. 


THERE is a growing tendency in the present 
day to refer all and sundry matters of grievance or 
contention that may be brought before Parliament 
to the hands of Royal Commissions or Committees 
of Inquiry. Such questions as the improvement of 
the Port of London, the traffic of the metropolis, 
coast protection, canals and waterways, to mention 
only a few among many, have been, or are, made 
the subject of inquiry by successive Commissions. 
In principle the system is excellent, but when 
it degenerates into a means by which the Govern- 
ment of the day is enabled to shelve inconvenient, 
and perhaps pressing, subjects for legislation, or 
to pacify, for the moment, importunate~ agitators, 
it is liable to be brought into contempt. Reports 
of Commissions and Committees are pigeon-holed 
again and again, and remain in seclusion until some 
fresh agitation is raised to bring them once more 
into the light of day, or to add yet another inquiry 


to the roll. The subject of light dues and light- 
house administration has already been considered 
by no less than four Commissions and Committees 
of Inquiry, but without tangible result. The 
recent debate in the House of Commons on 
the Light Dues (Abolition) Bill, the second reading 
of which was lost by a small majority, wrung from 
the President of the Board of Trade the promise of 
a Commission to inquire into the administration of 
the lighthouse services. Mr. Lloyd George was 
unable to hold out much hope to those who desire 
the entire abolition of lighthouse dues, and the 
transference of the charge for the upkeep of the 
lights from the shoulders of the shipowners to the 
national exchequer; but if the report of the proposed 
Commission leads to improvement in the lighting 
of our coasts, the co-ordination of lighthouse 
administration, and the reform, or absorption in 
other bodies, of inefficient controlling authorities, 
much will have been done to remove just cause of 
complaint on the part of the shipping industry. 

The coast and harbour lights of the United 
Kingdom number upwards of 1250, excluding lighted 
buoys. In addition there are nearly 250 fog signals 
of various kinds. These lights and fog signals are 
maintained by, and are under the control of, we may 
safely say, over a hundred distinct and independent 
authorities. The principal lighthouse board in 
England is the Honourable Corporation of Trinity 
House, or, according to its original charter, ‘“‘ The 
Master, Wardens, and Assistants of the Guild, 
Fraternity, or Brotherhood of the most glorious and 
undivided Trinity and of St. Clement, in the parish 
of Deptford Strond, in the County of Kent.” This 
body existed in the reign of Henry VII. as a 
religious house, exercising certain duties connected 
with pilotage, and was incorporated during the 
reign of Henry VIII. In 1595 it was given certain 
rights to maintain beacons, &c., but not until 1680 
did it own any lighthouses. Since that date it has 
gradually purchased most of the ancient, privately 
owned coastwise or landfall lights, and has erected 
many new ones. The Act of. 1836 gave the 
Corporation control of English lights, except the 
large majority which is under local authorities, 
over whom, however, the Corporation possesses some 
jurisdiction. It also exercises a certain degree of 
control over the two other great lighthouse boards, 
viz., the Commissioners of Northern Lights (Scot- 
land), and the Commissioners of Irish Lights. It is 
further concerned with the licensing and supervision 
of pilots, and assists the Judges of the Admiralty 
Court in cases where nautical experience is needed, 
two of the Elder Brethren attending the Court for 
eachsuchcase. Therevenue for maintaining the three 
chief coast-lighting authorities is derived from the 
taxation of shipping—excluding ships of the Royal 
Navy—entering and leaving our ports. The dues, 
amounting to nearly half a million annually, are 
carried to a fund termed the “ General Lighthouse 
Fund,” which is under the control of the Board of 
Trade, to which department the three adminis- 
trative boards are responsible for their expenditure. 
The Corporation of Trinity House now consists of 
a master, deputy master, and twenty-two elder 
brethren—ten of whom are honorary—together 
with a number of younger brethren, who, however, 
perform no executive functions. The brethren are 
co-optative and irremovable on account of age. The 
executive brethren are officers of the mercantile 
marine or Royal Navy who have retired from active 
service afloat. The Northern Lighthouse Commis- 
sion form a non-elective body consisting of the 
Sheriffs of the maritime counties, Lord Provosts, 
and Provosts of the chief cities and towns on the 
Scotch coast and certain law officers of the Crown. 

Out of the large number of lights dotted round 
the coastline of the United Kingdom less than 130, 
or about 10 per cent., are maintained by the Trinity 
House. The Scotch and Irish Boards each control 
about the same proportion. The large remainder is 
maintained by the numerous local authorities round 
the coast, ranging in importance from the Clyde 
Lighthouse Trustees, the Mersey Docks and Harbour 
Board—which controls most of the numerous 
lighthouses and light-vessels between Formby, 
on the Lancashire shore, and the Anglesea coast 
—and the Hull Trinity House, to the insignificant 
fishing harbour boasting one feeble and sometimes 
precarious glimmer of illumination at its pier-head. 
It is obvious that this multiplication of control- 
ling authorities must result in loss of efficiency, 
| lack of uniformity in system, and waste of money 
alike in capital cost, maintenance, and supervision. 
| This curious and illogical system of decentralisation 
| is the outcome of centuries of local initiative uncon- 
| trolled by State supervision, and the disinclination 
| of the national Government to interfere in any way 
| with vested interests. It gives rise to a consider- 
| able amount of friction between authorities, and is 
the chief cause of numerous complaints as to the 
inadequacy of the lighting of certain localities. The 








————— 
Trinity House, for instance, concerns itself in the 
main only with those lights which may he regarded 
as landfalls or coastwise, and for the benefit of 
shipping generally, without reference to the needg 
of particular ports. Cases frequently arise jn 
which, owing to disagreement between wuthorities 
as to the local or general character of 2 proposed 
light, neither party will undertake the duty of pro- 
viding it. Some such instances were referred to by 
speakers during the recent debate in the House. 

Notwithstanding the splendid state of efficiency jy 
which the Trinity House and many other authori- 
ties maintain their lights, comparison cannot faj] to 
be made with the coastal lights of other countries 
The French coast is acknowledged by the shipping 
community to be perhaps the best lighted in the 
world, and undoubtedly the lighthouse administra. 
tion of that country is more complete in jts 
organisation and more rational in constitution, 
than any other. The French Lighthouse Board, 
which is known as the Commission des Phares. 
maintains and controls all lights, fog signals, 
and buoys on the coasts of France, Corsica, 
Algeria, &e. Nearly 750 lights come under the 
jurisdiction of the Service. The Board was con- 
stituted in 1792, and remodelled in 1811. It consists 
of four engineers, two naval officers, and one 
member of the Institute, one inspector-general of 
marine engineers, and one hydrographic engineer, 
The chief executive officers are the Inspector- 
General des Ponts et Chaussées, who is director of 
the Board, and another engineer of the same corps, 
who is engineer-in-chief and secretary. It is too 
late in the day to expect that such an ideal organi- 
sation can be established in this country, involving, 
as it would do, the supersession of all local and 
harbour lighting authorities; but some more 
general control, and the amalgamation of certain 
authorities, is undoubtedly much to be desired, 
Some few years ago the Board of Trade, as a sop 
to the shipping interest, constituted an Advisory 
Lighthouse Committee of honorary representatives 
of the shipowners. This body is without executive 
functions, and has no voice in the direction of 
policy or control of expenditure. Once a year it 
lifts up its voice of protest or expostulation, in the 
form of criticism of the annual lighthouse accounts, 
but beyond this it does, and can do, little or nothing. 
That something more than this helpless committee 
is needed will, we think, be granted by every one of 
its members, and it is evident that the President of 
the Board of Trade holds the same view, from the 
tenour of his speech in urging the rejection of the 
Bill before the House. 

We do not propose to discuss the vexed question 
of the incidence of light dues. That is a matter of 
practical politics of greater interest to the shipping 
community than to the engineer, but there certain!) 
appears to be a great case for consideration io 
paraphase the words of Mr. Lloyd George—in the 
system under which half-a-million of money, 
derived directly from shippers, is expended annually 
by a body which is not responsible either to the 
shipowners or to the country as represented by the 
House of Commons. It is noteworthy that no 
other country in the world, save Turkey, imposes 
light dues on shipping, such charges being hore by 
the respective national exchequers. 


Gas and Steam in Steel Works. 


REcENTLY we directed attention to the influence 
of environment on manufacturing. Not long ago a 
paper was read on “Gas Power Economics” by 
Mr. F. E. Junge before the American Institute of 
Electrical Engineers, New York. The first portion 
of this address is devoted to a consideration of 
results obtained in German steel works by various 
methods of obtaining power. These results depend 
largely on the environment. It is by no means 
true that what answers well in Germany should 
answer equally well in the United States. Mr. 
Junge’s paper is largely intended to make this truth 
clear. 

The whole subject can be and always is treated 
from two points of view— the abstract scientific 
and the concrete commercial. Thus the sciontist is 
prepared, let us say, to prove that a gas engine 
must be a better heat engine than one driven 
by steam can be. But the power user does 
not care for economy in the use of heat. Thermo- 
dynamics have no direct interest for him. What 
he looks for is the amount of profitable work done 
for a given money outlay. If gas, for example, 
costs more per indicated horse-power per hour than 
coal, simply because it is dearer, then the fact that 
the gas engine is a better heat engine than the 
steam engine goes for nothing. Steam will pay better 
than gas. This seems simple and plain enough ; 
but in practice various conditions come into opera- 
tion, obscure issues, and control results. And this 
in two ways. In the first place, the environment 
plays an important part; and in the second, it 1s 
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not always quite clear whatis really the price paid for 
ower. To illustrate the first proposition, it may 
be found that neither gas nor steam eught to be 
used. Mr. Junge very properly points out that 
the tendency in a small country like Germany, 
with limited natural resources, concentrated 
over restricted areas, is to make coal and coke 
districts power-producing districts as well, electricity 
being employed to divide up and distribute that 
Thus isolated coal mines often have no 


but who can say what blast-furnace gas really costs 
per thousand eubic feet ? 

The increasing popularity of the gas engine in 
steel and ironworks is excellent evidence that it is 
more economical to use gas directly in an internal 
combustion engine than for generating steam. 
There are some troubles still to be got over, but it 
may be taken for granted that they will all be sur- 
mounted in the near future. We do not, however, 
believe that it is possible on any commercial basis 


power. I é } pos E 
power producing plant of their own, but get what | to arrive at precise information as to the cost of 
they want in the shape of electricity elsewhere. | either steam or gas per horse-power per hour. Too 
For instance, the Mathias Stinne coal mines, six miles | much depends on the price put upon the gas. For 





from Essen, get all the energy needed—2000 horse- | this reason all such estimates as those of Mr. Junge 
power -from a power station in thecity. It might, | can only be regarded as more or less accurate 
perhaps, be easily proved on paper that power could | guesses at truth—useful, no doubt, but in no way 
be had at a much less price by using, say, gas | final. 
engines on the spot; but the environment con- | 
ditions the facts, and the system used pays best in | 
the long run. 
Our second proposition is that it is not always 
quite clear what is really paid for power. An apt 
illustration of this is given by Mr. Junge. He 
draws a comparison between a steam turbine plant 
and a gas engine plant in iron works. Now, we 


Tin. 


Makers of alloys used for engineering purposes, 
such as gun-metal for engine and machinery bear- 
ings, and so forth, have naturally been watching 
the metal markets with a good deal of anxiety 
lately. Speculative influences appear to be chiefly 


Ra arg ae ae responsible for the extraordinary price of tin. All 
may set the bine’ furnace gas has no com- previous records have been exceeded. The remark- 
mercial value whatever. The power equipment in able level of £200 hss been passed; indeed, 
the first case consists of eight gas engines, each it was quoted on Wednesday st as high » 


having 6000 horse-power normal capacity and 4000 
etfective kilowatts. In the second case, five steam 
turbines each have 10,000 horse-power normal 
capacity, and are directly connected to alternating 


price as £215 cash. At the time of writing, 
whether a further sensational rise or an equally 
sensational drop will immediately occur, remains 





es es ; to be seen; but for some little time past 

current generators of 6800 effective kilowatts | oy the “bulls” have had matters all their 
. ; : a | ‘ é 

capacity. The normal capacity of the gas engine | own wav The total visible supply when Mav 
driven central station is therefore 32,000 kilowatts | - ote oP 11 959 Pes jb Mr8n7 — — 
total, and of the steam turbine driven station 34,000 | m8 at Gin oaiiia nisin pane af baat cen 
kilowatts. Most of the machines used in the) vhil , : the GM 3 tin ps aN 8 pa ges ’ 
lant are in constant operation the year round. | pein peep ye ae a pon 
p" ? | 2243 tons, or 775 tons below a year ago. It will 


Under these conditions the cost per brake horse therefore be seen that supplies are by no means 
power per hour is for the gas engine central er | abundant, and this, doubtless, has been one factor 
pl raga che 5 ype — se Ws |in the strong position, the shrinkage having been 
sents. s as ee tiinns: igs ree 
value? Or, if it has a value, what must that value | a ae — or goin ~ er nage vee — 
‘a tie’ Cee ene: Gealin® While te Ie ny | high price should accelerate the development 
be in the - ’ _ _| of tin properties in Australia and China; but under 
pease i Opn = geet gage present economic conditions and other drawbacks 
does rt i , B . . se ‘+ io we ~ ‘ raj 
instead of burning it in a gas engine he might “a oe = py rie eiagee — 3 a 
extract by-products, or he might transmit it to a sient hile Pipe : : SAR i ae fthe 
distance, and either sell it or use it. Mr. Junge pe nasi ey ‘ +h Pag ee ie — — or le 
goes into the question at some length. He writes: | — ae ry nipples, -y teh Ma pn sll wg i — 
“In the plant under consideration, we shall com- Sd ee ee ee eee sll goss: 
sip Since andaais “ddl tial whoeities wiieiian telah edad stocks run low for some time past. Engineers and 
sige pros ‘ell <link aitetan when teed other consumers who are in a position to do so will, 
gas e ) ‘ 
under boilers, and so must appraise the gas at a 
rate corresponding to the reduction of the coal bill. 
If power can be distributed abroad the appraising 
of the gas depends on the disposal of the surplus 
power and varies with the locality. Estimating 
coal at 2°50 dols. per ton, and assuming that 7 kilos. 
of steam are raised from 1 kilo. of coal, then the 
value of the blast furnace gases which are to be 
used in gas engines is 150,000 dols. The value of 
the blast furnace and coke oven gases available for 
raising steam is 325,000dols. With this valuation, the 
former cost per brake horse-power per hour is 
modified as follows:—-Gas engine driven central 
station, 0:54 cents; steam turbine driven central 
station, 0°66 cents. With steam engine drive the | 
cost would be 98 cents.” | 
At first sight this seems to be legitimate finance, | 
yet it will not, we think, bear close inspection. | 
The steel maker who charged himself with a 
possible value for gas might make a serious mis- 
take and adopt coal and steam to his own loss. 
We have heard of a shipowner who debited himself 
with the sums which he might have obtained if he 
had hired the ships instead of running them himself. 
Reckoning profit and loss in this way is by no 
means as exceptional as might be thought. If the 
relative economy of steam and gas power plant is 
to be accurately estimated, the facts must be 
treated in a different way. The waste gases may be 
passed up the chimney unburned, or they may be 
utilised. In the former case pig iron will cost more 
to make than in the latter case ; and the true value 
of the gas is represented by the reduction in the 
cost of pig iron effected by its utilisation. The first 
figures given by Mr. Junge are, therefore, more 
nearly right than those subsequently stated. They 
represent, not the cost of fuel, but of the various 
items inseparable from the production of power, 
which, indeed, have nothing to do with fuel. It is, 
moreover, obvious that if the works produce some- 
thing else besides pig iron the conditions will be 
modified. Thus, let a portion of the gas be sent to 
a distance and sold. The profit on the transaction 
goes to the general profit and loss account. But 
it would not necessarily be right in trying to settle 
Whether steam or gas should be adopted for an 
extension of the works to take gas used at the 
price obtained for that which is sold. Strictly 
speaking, the gas should be charged at cost price ; 


of prices is quite exceptional, and is unlikely to be 
maintained for long. The metal now is higher 
than at any time for fifty years past. Previous to 
the present upward movement there was a period 
of at least twenty years during which tin never 
reached £170 0n more than one occasion, which was 
in February, 1888, when it just touched that figure. 
A reaction then set in, and prices gradually declined, 
until, in October, 1896, as low a price as £56, was 
| touched only to be followed by another gradual 
period of recovery. 





THE ERUPTION OF VESUVIUS. 





TuHE scientific world has been waiting for some learned 
account of the phenomena attending the recent eruption 
of Vesuvius. Such an account is to be found in a paper 
by Professor Giuseppe de Lorenzo, which was read to the 
Geological Society on Wednesday evening, 9th inst. Pass- 
ing over the salient features of the eruption, we should 
like to draw attention to one or two of the Professor’s 
observations, which appear to be of great scientific value. 
The force of the greatest explosion may be gauged from 
the fact that scorie and lapilli, together with fragments 
of the demolished cone, were thrown up to a height of 
3000ft.! The ashes were carried to an immense distance, 
a layer lin. thick being found at a distance of nine miles, 
while some of the finer particles were carried across the 
sea to Spain. After the eruption on April 13th, the great 
cone had an almost horizontal rim very little higher than 
Mont Somma, with a crater exceeding 1300ft. in diameter. 
The entire cone is now covered with sublimates of 
ammonium and sodium chloride. 

The Professor emphasised one fact which is well known 
to geologists, and possibly but little known to the general 
public. It is that this eruption, like many of the great 
voleanic outbursts of which the dates can be fixed with 
any degree of certainty, took place at full moon. The 
connection is not readily apparent; but it is now 
admitted that there are tides in the molten interior, if 
not in the solid crust of the earth, and at full moon the 
high tide would tend to create increased disturbances in 
any portion of the earth’s crust which was subjected to 
internal pressure. The Professor's paper concluded with 
the following important announcement :—“ The sea level 
during the 7th and 8th of April was lowered 6in. near 
Pozzuoli, and as much as 12in. near Portici, and had 
not returned to its previous level on April 18th!” The 
reason for this extraordinary occurrence is far indeed to 
seek, and will doubtless give rise to much interesting 
discussion in geological circles. 
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OBITUARY. 


NDREW BETTS-BROWN. 

We have to record with regret the death, on the 13.h 
inst., at Edinburgh, of Mr. Andrew Betts-Brown, whose 
name is so closely associated with a number of improve- 
ments in modern marine engineering. Mr. Brown, wko 
was in his 67th year, was the eldest son of Mr. Robert 
Brown, of Edinburgh. He was educated in his native 
city, and served his apprenticeship as an engineer in the 
locomotive works of the North British Railway Company 
at St. Margaret's. During his apprenticeship he attended 
the evening classes at the Watt College. He subse- 
quently went to Manchester, and studied chemistry and 
kindred subjects, taking various degrees. When he was 
in Manchester he prepared the illustrations of a large 
volume in engineering, by Robert Scott Burnett, which 
he assisted in bringing out. He went to London about 
1863, and took an old brewery, which he conycrted into 
engineering works. One of his early inventions was an 
overhead travelling crane, which was fitted up for the 
construction of Blackfriars Bridge, and which did its 
work to the great satisfaction of everyone connected with 
the undertaking. He then invented plant com! :::r z 
steam and hydraulic power for discharging ships, and 
obtained an important contract to fit Hamburg Docks 
with this plant. This was about the year 1870. Part of 
this plant was constructed in London, but, realising that 
conditions were more favourable in Edinburgh, ground was 
acquired at Rosebankadjoining the North British Railway 
Company’s line to Granton, and the necessary plant was 
erected to complete the Hamburg contract. Since then the 
works at Rosebank have been extended and added to till they 
are now one of the largest engineering works in the East 
of Scotland. About 1877 or 1878 a start was made by 
this firm with the fitting of hydraulic machinery for 
cargo working and other purposes on board ship, the first 
steamer to be fitted on any large scale being the Quetta, 
built by William Denny and Brothers Dumbarton. In 
the course of time steam was associated with hydraulic 
power in the development of such machinery, and but 
for the interposition of the more facile and quicker-acting 
electric appliances, also associated with steam, now to be 
found on board ship, the development of the principle 
initiated by Mr. Brown would have been greater than it 
has been. Leaving the region of cargo and other deck 
machinery actuated by hydraulic power, Mr. Brown 
subsequently devoted himself almost wholly to the intro- 
duction and perfecting of the combined steam and 
hydraulic starting and reversing gear applied to the 
marine steam engine, with which his name has been for 
many years inseparably associated, not only with regard 
to propulsive machinery of merchant ships, but of almost 
all large ships of the British and other navies. Subse- 
quent to his achievement in this direction still greater 
success was gained by him in connection with the 
steering of large ships by steam and hydraulic power, and 
especially the introduction of the “telemotor.” This has 
proved itself of incalculable benefit in the case of large 
ocean liners and naval ships. 

Mr. Brown was a member of numerous engineering 
institutions. Of these bodies, the one in which he was, 
perhaps, the best known was the Institution of Naval 
Architects, before the members of which he read, in 
April, 1884, a paper on “The Application of Hydraulic 
Machinery to the Loading, Discharging, Steering, and 
Working of Steamships.” Before the same Society, in 
March, 1890, he read another paper, bringing the account 
of his inventions more up to date, entitled “The Applica- 
tion of a System of Combined Steam and Hydraulic 
Machinery to the Loading, Discharging, and Steering of 
Steamships.” Mr. Brown was also a Fellow of the 
Royal Society of Edinburgh, a member of the Institute 
of Mechanical Engineers, of the Institution of Marine 
Engineers, «ec. 


WILLIAM CRAVEN. 


Tue death of Mr. William Craven is announced as 
having taken place at Arley, St. Annes-on-the-Sea, Lan- 
cashire. Mr. Craven was chairman and managing 
director of the firm of Craven Brothers, Limited, of 


Manchester. He was born in Yorkshire, but served 
his time with Messrs. Sharp, Roberts, and Co., of 
Manchester. The firm which bears his name com- 


menced operations at Dawson Croft Mill, in Salford, in 
1853. The works were moved to Collyhurst-road about a 
year later, and subsequently a third brother joined the 
firm. Another move was made some nine years after the 
transference of the business to Collyhurst-road, this time 
to Osborne-road, the position now occupied. The 
firm has gained a world-wide reputation. One of the 
things of which it made a speciality was cranes, and 
examples of them are to be found in all parts of the 
globe. It is said that the first overhead travelling crane 
ever seen in China was made by Messrs. Cravens, who also 
equipped with cranes the Armstrong works at Elswick and 
the Westinghouse works at Old Trafford. No small 
share of the prosperity of the firm has been due to Mr. 
William Craven, who was a capable designer and engi- 
neer, and who brought into his work an immensity of 
energy and industry. The business was converted into a 
limited liability company in 1885, and in 1899 Mr. William 
Craven was made chairman, a post which he continued 
to hold until 1903, when he was compelled, owing to ill- 
health, to resign it in favour of his son, Mr. W. H. 8S. 
Craven. 





C. D. BEADON. 


On the departure for Odessa of the Russian Volunteer 
transport Smolensk from Shields Harbour on Tuesday, a 
distressing fatality occurred. The ship, which had been 
undergoing extensive repairs in the Tyne, was accompanied 
to sea by Mr. C. D. Beadon, one of the managers for Messrs. 
Hawthorn, Leslie, and Co., and a large number of workmen 
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factory. the workmen were in the act of being transferred to 
a steam tug when a Russian sailor in charge of the com- 
panion ladder was caught by a heavy wave. “His danger was 
noticed by Mr. Beadon, who at great risk went to his 
assistance and rescued him. In performing this act Mr. 
Beadon himself was nearly washed away by the strong seas. 
The effort had, however, been too much for him, for in spite 
of medical assistance he collapsed, death intervening shortly 
afterwards. 


GEORGE WARRISS. 

Mr. GEORGE WaARRISS, who died at his house, 40, Crescent-road, 
Sharrow, Sheffield, on the 9th inst., was one of the oldest and best 
known of the Sheffield manufacturers of silver and plated goods, 
For over two years Mr. Warriss has been in failing health, and 
shortly after Easter was confined to his bedroom, where he gradu- 
ally sank. Born in the Park, in 1827, Mr. Warriss spent the 
whole of his life in Sheffield, and for many years took a prominent 
part in the political and social life of the city, more especially in 
Sunday-school work. Over half a century ago he established the 
business which now bears the name of George Warriss and Sons, 
and is carried on at Eyre-street, where it was transferred from 
Arundel-street in 1866. Intimate knowledge of the trade, much 
industry, and close attention to market requirements, with com- 
mercial ability and integrity, built up a profitable business, the 
active work in which he left to his sons, Through reasons of 
Lea.th, some six years ago, Mr. Warriss, who was seventy-nine 
years of age, was for a considerable period a member of the 
Sheffield City Council. 








DOCKYARD NOTES. 


THE Russian armoured cruiser Admiral Makaroff, of the 
Bayan type, has been launched at La Seyne. The widow of 
the late admiral attended the launching ceremony. 


THE new French battleships, of which six will be put in 
hand at once, are of 18,000 tons displacement, 22,500 horse- 
power, and 19 knots speed, and so slower than the Dread- 
nought by a couple of knots. The armament is four 12in. in 
12in. turrets, and twelve 9-4in. in Sin. turrets. The ships 
have been named Danton, Diderot, Voltaire, Verginaud, 
Condorcet, and Mirabeau. 


Ir is rumoured that the Channel and other fleets will be 
re-arranged after the manceuvres, and that the new arrange- 
ment will be as follows:—North Sea Fleet, seven Duncans 
and two Swiftsures ; Channel Fleet, eight Majesties ; Atlantic 
Fleet, eight King Edwards; 
Londons ; Reserve Fleet, Canopus class and old ships. 
is an ideal arrangement, and one that we have long advocated 
in these columns, for the squadron will all be homogeneous, 
except in the North Sea, where the ex-Chilian ships will, on 
account of their relatively small coal endurance, be some- 
what of a drag. Radius, however, is of less importance here 
than anywhere else. 








INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW SECTION.— 
The annual general meeting of this body was held in the Institu- 
tion Rooms, Bath-street, Glasgow, on the 8th inst., Mr. John M. 
M. Munro presiding. The customary report by the committee 
reviewed the work of the session, and stated that the membership 
was now 230, as compared with 211 last year. Those figures 
showed a decided improvement on the past two years, but they 
nevertheless failed to indicate the progress expected, for although 
31 members had been added during the year there had been 12 
resignations, which left the section only 19 stronger than last year, 
while out of that number of new members 16 fell to the class of 
students. The report also dealt with the prospective visit to 
Glasgow in July of the foreign electrical societies, and in connec- 
tion with the appointment of office-bearers for the next session, 
stated that as no further nominations had been received since 
April, the gentlemen then nominated would constitvte the new com- 
mittee, Lord Kelvin being chairman, Mr. W. W. Lackie vice- 
chairman, and Professor Magnus MacLean chairman of the Student 
Section. The Committee expressed pleasure that Lord Kelvin had 
not only agreed to undertake the duties of chairman, but was 
taking a keen interest in all the proposed arrangements in connec- 
tion with the foreign visit. The report was approved, and Mr. 
Munro, in resigning the office of chairman which he has held for 
the past year, returned thanks to the members for their courteous 
support during that period. Mr. C. Orme Bastian afterwards 
delivered a paper on ‘‘ Observations on the Mercury Arc and some 
emcee Problems on Photometry.” An interesting discussion 
ollowed, 


LEEDS ASSOCIATION OF ENGINEERS.—The members of the Leeds 
Association of Engineers met on April 26th, under the presidency 
of Mr. W. H. Drake, and listened to a lecture by Mr. W. Rainforth 
on ‘‘ Breakdowns of Machinery.” Some of the heads under which 
breakdowns might be classified, said Mr. Rainforth, were those 
purely accidental or tained, those due to negligence, to 
defects, wear and tear, the overworking of machinery, and faulty 
design. Now-a-days a great deal more was known about the 
strength and behaviour of materials than forty years ago, yet in 
designing machinery no one would work entirely from rules. It 
was when the designer entered into the unknown that his diffi- 
culties began. If ninety-eight points out of a hundred had been 
considered, probably through neglect of the other two, the whole 
came to grief. It was usual not to trouble unduly about lubrica- 
tion, but many breakdowns were the result of overlooking this 
impertant point. Within the last thirty years engineers had 
realised that much higher factors of safety must be allowed for 
live loads than for dead ones, and higher factors still for impulsive 
and changing loads. Another thing which might lead to imperfec- 
tion was the question of cost. A plant ought to be so arranged 
that, if there were any breakages, they should occur at a part 
cheaply and easily renewed. If driven by a belt, the belt could be 
allowed to slide when overworked. In the case of rolling mill 
machinery, the boxes and spindles driving the rolls were made the 
weakest part. These were quickly renewed, and prevented serious 
accidents. Other points were the balancing of parts, and the use of 
governing safety apparatus. In the running of machinery it was 
essential to see that the bolts, cotters, &c., or ‘‘ stitches,” were 
secure, also to examine everything periodically. A number of 
historical breakdowns were adduced in illustration. The repairs 
of breakdowns, said Mr. Rainforth, were exercises for the ingeni- 
ous, but it was the rule of experience that nothing would break if 
made strong enough. A discussion followed, in which Mr. A. Towler 
said that one of the drawbacks of keen competition was that 
greater risks were run than if engines could be built without 
regard to cost. But if, sometimes, inferior work was associated 
with too great a degree of commercial success, there was so much 
that was healthful in competition that its drawbacks were more than 
counterbalanced. Mr. J. C. Moorhouse remarked that a fruitful 
source of accident was inefficient lubrication, due to the accumula- 
tion of old oil and dust. He regretted that the tendency was, not 
to clean machinery more, but less. Again, it was a question of 
competition, 
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CHIMNEY WITH WATER TANK ATTACHMENT. 


In our issue of June 30th, 1905, in reporting the meeting 
of the Institution of Mechanical Engineers which was held 
at Liége, and in describing the new electric power station of 
that place, we briefly mentioned a chimney around which 
a steel water tank had been erected. We are informed by 
Messrs. Heinrich, Winby and Co., of 20, King William-street, 
E.C., who hold the English rights for this construction, that 
they are now undertaking the erection of combined tank and 
chimney, in addition to the ordinary circular shafts. Many 
such structures have been erected in Germany and Belgium, 
and are said to have proved quite satisfactory. The chief 
advantage claimed is the saving of a water tower, for the 
chimney carries the tank at any desired height. It is stated 








Fig. i—-CHIMNEY AND WATER TANK 


that the tank does not impair the stability of the chimney. 
It rests upon a stone corvel, which takes the whole weight, 
transferring the stresses to the stack. It is claimed that the 


additional load actually increases the stability of the entire | 


structure. This statement is substantiated by the following 


caleulation:—The chimney is considered as a coherent | 


physical body acted upon by two forces: (1) Its own weight 
G—see Fig. 2—and (2) the wind stress W. Both these 
forces act upon the centre of gravity s of the chimney, and 
may be resolved into one resultant force R, which will pass 
through the cross-section under consideration at a point E. 
The distance c of this point from the centre is found thus: 
Gx c= Wx h = wind moment, when h is the distance from 
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the cross-section under consideration to the centre of gravity. | 


Therefore c = According to Rankine, the stability is 


greater the nearer E approaches the centre of the chimney ; 
in other words, c must be made as small as possible. The 
addition of a tank filled with water will make the line of 
resultant pressure pass through a point nearer to the centre 
of the chimney. 

The correct size of the tank varies in proportion to the 
diameter of the shaft ; otherwise, were a tank of disproportion- | 
ate dimensions affixed, the extra brickwork necessary for its | 
support would almost neutralise the advantage gained. | 
However, these calculations are based on the assumption that | 
the tank is not placed too high, the usual height being about | 
one-third the total height of the chimney. The accompany- | 
ing engraving—Fig. 2—shows- a tank chimney recently 
erected for the Thiedenhall Colliery, Hanover. The tank, | 
which was supplied by The Zickerickwerk, of Wolfen- | 
buettal, has a capacity of 50,000 gallons, and is erected at a 
height of 90ft. above the ground. Jt is about 24ft. in 


diameter. There is no special feature in its construction 
It is strengthened by a framework of braced stays of T and 
L section, which increases in strength towards the bottor 
of the tank. The whole weight of the tank is transmitted 
through a steel ring, which rests on a stone corbel, The 
chimney in the illustration is 195ft. high, and 12ft, internal 
diameter. ; 








ROLLER CHAINS. 


A MODIFICATION of the Leybushed chain, manufactured b 
the Chain Belt Engineering Company, of Derby, has recently 
been placed upon the market. The new chain is claimed ro 
contain all the good qualities of the Ley-bushed chain, ang 
also to have the additional feature of a roller ferrule. We 
give below an illustration of one of the links in Fig. 1, [jt 
needs little explanation. Each link is a composite structure 
the two side bars being connected together by a bridge. The 
whole link is a malleable iron casting. This enables brackets 
or attachments of almost any form to be cast on to them for 
| carrying elevators, buckets, conveyors, pans, &c. All the 

links are alike, so that to shorten the chain, a single link can 
| be taken out when required. The links are made up as 
shown in the illustration, A bush B is driven in through 








Fig. 1—-THE LEY BUSHED CHAIN LINK 


| two holes in the sides of the links. Mounted on this bush, 
and free to revolve, is the roller C. The two links are held 
together by a pin A which passes through the sides of the 
link, through the bush A, and is secured in position by means 
of a split pin. The parts A, B, and C as they wear can be 
| readily replaced. We have seen one of these chains, 4in. 
| pitch, transmitting 20 horse-power at 500ft. per minute, that 
has been running for two years without showing any 
appreciable wear. The driving wheel was mounted direct on 
| to the crank shaft of theengine. The lubricant used consisted 
of a mixture of plumbago and oil. 

Another chain, which the firm calls the ‘‘ Ewart’’ roller 
| chain, has recently been designed. It is of a cheaper pattern 
than that just described, and it is intended for less severe 
duty. The links, as before, are all alike. They are made in 
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Fig. 2—LINK OF THE “EWART” CHAIN 

| sizes varying from Sin. to Sin. pitch. A diagram of one of 
| the links is given in Fig. 2. The sides of the link are cast to 
| form a bush when fitted together. Mounted on the bush 
| there is a malleable iron roller. The links are connected 
together by a pin which passes through the sides of the links 
| and the bush, and is secured in position by a split pir. 
There is, however, no wear upon the pin, all the wear being 
| on the bush, which in this case cannot be renewed, so that 
| when it is worn the link has to be replaced by a new one. 
| This type of chain has, we are informed, given most satis- 
| factory results where used, but it is not claimed to be so 
| suitable for heavy and severe work as that first described. 








Tue London and North-Western Railway Company 


| recently commenced running a service of motor omnibuses between 


Watford Station and Croxley Green, a large village situated three 
miles from Watford, which has hitherto had no means of railway 
communication. With the new hourly motor omnibus service, 
Croxley Green is brought within 55 minutes of London, by way © 
Watford Junction Station, on the company’s main line, and the 
inhabitants have not been backward in taking advantage of the 
new facilities. The company will shortly start another 
motor omnibus service between Watford and Harrow and 
Wealdstone Stations, by way of Bushey Heath, 









NESE Mas, 





THE ENGINEER 





507 











May 18, 1906 








—_—_ 


LIGHT RAILWAY ON AYRSHIRE SEABOARD. | 


A new line of railway, constructed under an Order of the 
Light Railways Commission, which has taken some four years 
to complete, and which traverses the entire length of the sea- 
board of Ayrshire, from the county town to Girvan, was 
officially opened by the directors of the Glasgow and South- 
Western Railway on the 16th inst. The line, which will be 
known as the Maidens and Dunure Railway, is the 
second of its kind undertaken by this enterprising company, 
tho first, viz., that from Dumfries to Moniaive, having but 
recently been opened. Like the latter, this new Ayrshire 
line -which is meantime only single except at passing places 

is of the ordinary 4ft. 84in. gauge, and substantially quite 
as strong in the matter of bridges and permanent way, 
except that the rails are of 80 lb. per yard, instead of the 
9) lb. rails to which the whole main line system is now 
almost converted. The entire length of the new railway 
line, from the point where it branches off the main line, about 





Fig. 1 


1? miles south of Ayr, until it again joins it a little to the 
north of Girvan, is only 194 miles, yet it intersects a country 
probably unequalled for the richness and variety of its literary 
and historic associations, in which the unfading memories of 
Bruce and Burns figure conspicuously, while in natural 
scenic grandeur and interest the new line is no less 
noteworthy. Fror. a strictly utilitarian aspect, the fresh bit 
of railroad is also :10re than justified. A valuable agricul 
tural country is opened up, and the holders of the fine arable 
land adjoining the railway will find in it a readier and 
quicker mode of despatching their produce than hitherto. 
The sportsman, too, has his interests catered for by the com- 
pany. At Turnberry, most memorably associated with the 
landing of Bruce, a magnificent hotel has been crected in 
connection with the tine golf course, and every facility is 
afforded the player of indulging his favourite pastime. 
Ample station accommodation is provided all along the 193 
miles of the line, each being situated—at distances varying 
roughly from 14 to 3 miles—convenient to the public roads 
and villages. 

In the construction of the line considerable engineering 
difficulties have had to be faced and overcome. Bridges, 
cuttings, and embankments abound, while curves and 
gradients also have presented their quota of difficulty 
or consideration. There are no fewer than sixty-five 





bridges on the line, varying in span from 10ft. to 7Oft., | 


two viaducts having spans of 100ft. and 118ft. 
tively, and of the numerous culverts six range from 5ft. 
to 15ft. span. The total of seventy-three thus strikes the 


respec- | 
pec- | abandoned. 


extraordinary average of one bridge to every 470 yards of the | 
railway, About one million cubic yards of cutting required | 


to be removed in the construction of the line and the stations, 
and of this quantity about 90,000 cubic yards consisted of 
rock, principally whinstone, entailing dislodgment by blast- 


ing. One of the cuttings lies about a mile south of Dunure | 


station, and entailed the removal of no less than 20,000 cubic 
yards, Of this cutting an illustration—Fig. 6, page 502—is 


given, which shows the cutting being worked northwards | . 3 ) 
| length. In 1889, Arthur George Dufaud Crawshay, of Middlesex, 


towards Ayr. It is 450 yards in length, by 40ft. greatest depth. 
lhe line, as has been said, is meantime single throughout, 
except at a number of passing places, viz., at Alloway, Dunure, 


enabling trains to pass each other—and at the junctions at 
both ends. The important overbridges and covered ways are, 
however, constructed for a double line, and land has been 
taken with the view of doubling at some future time. The 
abutments of the public road overbridges are constructed 


either of masonry or concrete with a superstructure of cast | 
reduced in number, but only aided by a series of machines. 


iron girders and arch plates. All the under bridges have also 
masonry or concrete abutments, and with one or two excep- 
tions have superstructures of steel. The bridge over the 


Doon is built asonry with brick arche > cope ‘ing- | : 
8 built of masonry with brick arehes, the copes, string- | passing through and linking with the previous link, the author 


course, and ringheads being of concrete. Of this bridge, 
interesting alone because of its being within a stone’s throw 
of Auld Alloway Brig, which figures so conspicuously in 
3urns’ ‘Tam O‘Shanter,”’ we give an illustration, Fig. 1. 
About 10 miles out from Ayr Junction the railway crosses 
Rancleugh Glen by a viaduct, which is the highest and most 
picturesque on the route. The engravings on page 502 illustrate 
the method of construction, and the finished appearance of this 
interesting part of the undertaking. The rails are at a height 


of 125ft. above the level of the stream, and the structure con- | 


sists of two centre deck spans of 118ft., with two girders, each 
carrying a double line, the depth of the girders being 17ft. 8in. 
There are three smaller spans on each side of the viaduct, 


| architecture, 





and these carry 56ft. of steel girders with a single line. The 
piers are built of concrete and the viaduct is set on a curve of 
twenty-five chains with a gradient of 1 in 200. The steepest 
gradient on the line is 1 in 66, and the sharpest curve is to a 
radius of 15 chains. 

The company’s new hotel at Turnberry, which is essentially 
a feature of the undertaking, is in the Georgian style of 
having a frontage of 300ft. to the sea 
and is situated on an eminence 100ft. above the level of the 
Firth, commanding a panoramic view of same, with Ailsa 
Craig and the islands of Arron and Mull, and even the Irish 
coast on a clear day, in prospect. The hotel has accommoda- 
tion of the most luxurious character for a large number of 
guests, there being 100 bedrooms. Electricity plays an 
important part in the appointments, both for lighting and 
power purposes—lifts, laundry, and kitchen appliances, &c.— 
the current being generated in dynamos driven by engines 
using gas from a suction gas-producing plant of over 
100 brake horse-power. 

The contractors for the whole undertaking were Morrison 








BRIDGE OVER THE RIVER DOON 


and Mason, Glasgow, who sub-contracted with Alexander 
Findlay and Co., of Motherwell, for all the steel work 
involved. The Turnberry Hotel, also built by Morrison and 
Mason, is from designs by Mr. James Miller, Glasgow. 


CHAIN-MAKING MACHINERY." 
By Emite Leone (Couillet). 

Ir would serve no useful purpose to retrace the history of the 
many complicated and costly processes of chain making by 
machinery. All these processes were of short existence, and 
possessed but slight interest. In order clearly to appreciate the 
advantages gained by the Lelong system, it is merely necessary 
briefly to describe the usual methods of chain making. The chain 
maker, helped by one or more strikers, first cuts off the bars of 
iron in lengths a little longer than the ultimate length of a link. 
The bar is then heated, and bent on the anvil to the form of a 
U. The ends of the U are again reheated and hammered to tke 
form required for welding. They are brought to a welding heat and 
welded by hammer on the anvil. The chain is then made to 
standard by means of stamps and dies, by hand. The slowness 
and imperfection of the system are clear, and many attempts have 
been made to improve the conditions and to avoid the danger 
resulting from scarf welding, which constitutes a weak point in 
every link. In 1881, Mr. Oury cut from rolled bars of cruciform 
section links of chain, but the process was complicated and soon 
The links so formed were coupled together by scarf- 


welded links. In 1816, Samuel Brown and Philip Thomas patented 


| a system of making spiral links. Oury utilised this invention, and 


made his coupling links exactly like an open key ring. After 
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coupling, by welding, he was enabled to make chains of any 


patented a machine for making open spirals destined to form links. 
The links were made of an oval form in a machine, and, after 
? 


and Maidens stations, where there are island platforms, interlocking with finished links, were welded in dies of the neces- 


sary shape. A Belgian company made a machine for interlacing 
the open spiral links with finished links and finishing the same. 
The process was long and costly, requiring considerable Jabour to 
attend to the various machines. There were :—(a) Machine for 
preparing spirals ; () interlacing and forging machines ; (c) machine 
for bending the links oval ; (¢) various furnaces for above machines. 
The above show that the chain-making operations have not been 


In order to remove the disadvantages and to avoid the cost and 
waste of time resulting from the preparation of a helix, the succes- 
sive convolutions of which are opened, the heating and subsequent 


forms the links, not by the aid of a helix or spiral prepared in 
advance, but by a simple bar of metal cut to the required length. 
The bar, heated and introduced into the machine, forms at once a 
link of spiral form linked to the preceding link. This rough link 
is formed on the anvil of the machine, welded, made to standard, 
and bent oval without removing from the machine and without 
reheating. The process of manufacture is as follows :—A bar— 
Fig. 1—of the calculated dimensions to form a link is prepared. 
The bar is heated and introduced into a machine which forms, in 
one operation, the rough link 2, which at the same time is linked 
to the finished link 3, as shown by Figs. 2 and 3. In order that 
the small bar may be at onee and in a single operation formed into 





* Iron and Steel Institute. 





a finished ring, passing through a ring previously made, a machine 
is employed, which consists essentially of a cap (4)—Figs. 4 and 5. 
This — is placed on the anvil (6) of a forging machine enclosing 
two rollers, one of which (23) acts on the interior of the link being 
formed, the other (22) acts as a guide on the outside of this same 
link. The cap is provided on the face, which rests on the anvil, 
with recesses, in which are rollers (14, 15, 16) which project from 
the face of the anvil. The cap is also provided with an inclined 
passage (29) leading between the rollers (14 and 23) into a circular 





Fic. 2. Fic. 3. 


yassage formed by the cap and the different rollers. 
show how the bar is wound. 

The cap can be raised or turned aside on a hinge to permit of 
the ring, formed on the anvil between the rollers (14, 15, 16), 
being welded and stamped. After they have been used in forming 
the link, the rollers (14, 15, 16) projecting above the anvil can be 
brought nearer to or further from the work by the attendant, so 
as to enable him to make either a continuous chain or separate 
links as required. , 


Figs. 6 and 7 





Fic. 4. 


Tw» attendants are required to work the machine, one to intro- 
iuce the bar to be made into a link and the other to regulate the 
‘orging machine and give the link an oval form. A machine with 
. steam hammer for the manufacture of chains from 8 mm. to 
26 mm. diameter is illustrated above—Figs. 8 and 9. Any suitable 
hammer, such as a steam hammer, a spring hammer, or a pneu- 
matic hammer, may be employed. The machine consists of a 
frame in three parts: the base (5) on which the anvil (6) rests, and 
which encloses the gearing of a part of the spiral-forming 
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mechanism ; a bracket (7) for supporting a forging hammer, an 
extension (9) of the base with outer bearing of driving shaft (10), 
with fly-wheel (11) and driving pulleys (12 and 13). The gearing 
enclosed in the base drives three vertical rollers (14, 15, and 16) 

Fig. 5—which pass through openings provided in the anvil. 

The rollers can be operated according to the stages of working 
either by counter-weight (17), or by a hand lever (18), in order to 
bring them near to or farther from the centre of the anvil as 
required. For this purpose they are connected together Ly a 
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Fic. 6. 


system of links (19, 20, and 21), which cause similar movements of 
the three rollers following the movements of the guides, which 
slide in openings provided in the upper part of the base. The 
cap (4) is held in position on the anvil, and encloses two rollers 
22, 23), one of which acts on the interior of the link to be formed, 
and the other serves as a guide for the formation of the spiral. 
Two hydraulic cylinders are fixed to the part bolted to the top 
of the base, and are worked, by means of a small accumulator, by 
a pressure pump (26). The pistons of these cylinders are provided 
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Fic. 7,, 


with heads, in the form vf dies (27, 28) of the required shape to 
hold the links, when made, in a suitable position, and to ovalise 
the links to the required size. Motion is imparted to the rollers 
enclosed in the cap by spur wheels, and their rotary motion is cor- 
related to that of the rollers which pass through the anvil. When 
the cap is raised to allow forging, a special mechanism retains the 
ring link on the anvil ; this is necessary, as the link might other- 
wise stick in the passage and be removed with the cap. 

After this the machine is set in motion, and a heated bar is 
introduced into the passage (29)—Figs. 4 and 5—and in a fraction of 
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a second it is moved forward, bent, and caused to pass through , regular than when the whole lengths of bars for making links by 


the preceding link so as to form the required ring link. 


hammer suffice, not only to forge the ring, but to —- it toa 
round form, The chain is then displaced the length of a link, and 
is bent oval by the hydraulic piston heads, and held in position for 


Tor Evcoverx 


the passing through of a new link, the manufacture of which is 
proceeded with forthwith. 

The fruitless attempts to suppress the welds in the links of a 
chain have already been alluded to. In no process where the ring 
is formed by rolling a bar into a helix has this been satisfactorily 
realised, while the weld is distributed over the whole contour 
instead of being localised at a single point. It is clear that chains 
welded in this manner cannot 
be termed weldless chains. This 
weld gives, however, consider- 
able security when the surface 
brought together are clean, are 
at the requisite temperature, and 
are worked rapidly. 

It must be mentioned, however 
that chains formed of links made 
by the multiple superposing of a 
bar or sheet of metal rolled into 
a spiral or helix forms have not 
yet received the sanction of prac- 


The cap 


successive convyolutions have to be heated. 


trade, can be made with the machine. 


Figs. 12, 13, and 14 show a round bar—this section may be 


By studying the 
is moved on a hinge—Fig. 1l—and a few strokes of the power | various conditions of working, not only marine chains, but also 
small chains for pulley blocks and for the ordinary requirements of 
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fly-wheel are of cast iron. The working parts are all accessib] 
for fitting and repairs, and the machine only occupies a space ‘of 
3ft. Gin. by Sft. Zin. The accumulator is a horizontal hydraulic 
cylinder, and only occupies a space of 1ft. 7in. by 4ft. Lin The 
small space oecupied by the machine permits of its erection “e 
board repair ships. = 
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square or any other form—used for forming a link to pass through 
the link already manufactured, according to the second method, 
on the anvil of the machine. 

Figs. 15 and 16 show the successive operations of making a 
chain link by the second method by using a square bar. A is the 
bent link; B the link welded and forged; C the link ovalised 
and finished. This description clearly indicates that two skilful 





tice; and the effects of wear 
have not yet been determined. 
Many chain manufacturers 








hesitate to abandon established 





methods of chain making and to 





embark their capital in new 
machinery, and their hesitation 
is, to a certain extent, justifiable. 
They will disappear when a 
machine is found to manufacture 
not only links of the type actually 
produced by all chain makers, 
and of an improved quality, but 
also chains. 

The Lelong machine can effect 
these operations economically. 
The machine described makes, 
with the same facility, links of 
all dimensions, of any length or 
section, and of the desired con- 
volution. If, therefore, for any 
special reason a chain maker 
employing the Lelong machine 














desires not to produce spiral links 
as described, he can, by diminish- 
ing the length of the bar, by 
increasing the section to that of 
the link to be made, and by 











scarfing the ends, manufacture 
chains by machinery, in a single 
heat, and by using only one 
machine; the links of such 
chains are made by a single 





























convolution of the bar, and are 
of the type accepted in al! 
countries for marine purposes. 
The great simplicity and 
rapidity of manufacture, to- 
gether with the low cost, are 
not the only advantages of the 
machine when making chain of 
the ordinary type. e length 
and section of the scarfing of 
the ends is carefully studied, and 
assures a large welded surface. 
The rapid contact of the surfaces to be welded, which are 
at equal temperatures resulting from the method of rolling, 
the energetic forging on the anvil under the rapid action of the | 
power hammer working on the whole surface of the weld and the | 
link, ensure superior quality in the product. Experience has | 
shown that, by reason of the bars being shorter and only requiring 
careful heat treatment at the ends, the heating is easier and more 
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| spiral links, the successive convolutions of which are united 
continuous, have shown a breaking strength equal to 80 per cent. 


attendants can turn out a considerable number with a machine 
of this construction. The framing is of cast steel, and very 
massive. 

The framing weighs about 50 per cent. of the total weight— | 
about 34 tons—of the machine. All the machine parts are of | 
steel, the bearings of hard bronze, and the gearing wheels are 
machine-cut. The power hammer the driving pulleys, and the 


——~ 


Hand-made chains in. diameter, costing £12 10s. per metric 
ton, can be made by this method for £8 10s. This represents an 
economy of £4 per ton in favour of machine-made chains. 

In an interesting paper read before the Society of Belgian 
Engineers, Eugene Frangois states that the chain-maker requires 
one helper for chains from gin. diameter, two from lin., and 
three from ljin. and above. While the Lelong machine produces, 
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according to the diameter of the chain to be made, a number of 
links which diminishes only to a slight extent with the increase in 
diameter of the chain, the-author states, in the above-mentione:| 
report, that a chain-maker with his helpers can make by hand 
thirteen links of jin., or 64 links of 1}in. chain in one hour. The 
Lelong machine can make from 100 to 120 links of gin. chain per 
hour, 

In making chains of larger dimensions the economy would le 


even more marked. Ordinary chains are quoted in Belgium at 
£13 10s. to £14, and in France at £13 to £13 10s., and calibrated 
chains at £15 to £16 per metric ton. The introduction of chain- 
making machinery is of considerable interest, owing to the large 
quantity of chain employed ; America produces, for her home con- 
sumption a one, 50,000 tons yearly. 

Numerous tests of chain manufactured by the new process of 








or 


of that of the metal employed.. In other words, with the same 
material, chains made by the new process are 20 to 20 per 
cent. stronger than the best chains manufactured by the usual 
methods. > 

In order to obtain the same strength, iron of a lower grade 
may be employed. The increasing demand for steel has reduced 
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the production of the special brands of iron for chain-making, 
and Swedish iron ata high price has to be used. On the other 


hand, steel works now produce extra mild steel, which can with 
perfect safety be employed for chain-making by machinery, as 





Fic, 16. 


describe]. The use of these steels for chains made by hand would 
not give the necessary security. Extra mild steel has al) the 
physical properties of Swedish iron, and its cost differs little from 
that of best iron. 





LETTERS TO THE EDITOR. 
(We do not hold — ie ar ‘or the opinions of our 





PATENT LAW. 


sin, —Mr. Carpmael, in his letter published in your issue of 
llth May, continues-—-I am sure unintentionally—to mystify a 
clear issue. m 

(1) | reiterate that for all practical purposes the Canadian Act of 
1903 enforces compulsory working. ~As+previously explained, it is 
quite immaterial that the applicant for a patent in Canada has now 
the alternative of submitting to the very-drastic procedure of the 
Commissioner, «.¢., of ordering-the patentee-to grant a licence to 
any person named by the Commissioner. ~ The fact remains that in 
iccordance with clause (4) a patent will be rendered void if the 
owner imports into Canada any article made under the patent. 
Therefore, compulsory working, or its equivalent—impossibility of 
import —exists now as much as before 1903. 

(2) As to my *‘garbled summary of Article 27 of the Austrian 
Law,” | have only to say that the translation given was a fair and 
accurate summary of that Article. In order to save your space, | 
did not, it is true, give the whole paragraph, but I overlooked no 
point salient to the discussion. Mr. Carpmacl is supposed now to 
have given the whole of the remainder of the paragraph when he 
states that ‘‘what the law actually says is ‘neglect to work or 
allowed to be worked his invention.’"’ But again he is unfortu 
nate in his correztion. What the law actually says is ‘‘thata 
patent may be altogether or partly revoked if the owner of the 
patent neglects to work the invention in Austria on an adequate 
scale, or neglects to have it worked or to do all that is necessary 
to secure the working of the patent.” The following is the para- 
graph, from which your readers may judge for themselves: —** Kin 
Patent kann ganz oder theilweise zuriickgenomnen werden wenn 
der Patent-inhaber es unterliisst die Erfindung im Inlande im 
angemessenen Umfange auszuiiben oder ausiiben zu lassen oder 
doch alles zu thun, was erforderlich ist, um eine solche Ausiibunz 
zu sichern.” 

But aside from the correctness of Mr. Carpmael’s translation. 
it is quite evident that his own rendering flatly contradicts 
what he originally stated in his letter to you of the 27th April, 
viz., ‘that in Austria a somewhat clumsy form of compulsory 
licences has been substituted for compulsory working.” His own 
translation shows that this is not correct. 

(3) Mr. Carpmael says that my statement that the Austrian 
Patent-office last year annulled an important patent is a ‘ pure 
myth,” and corrects me by stating that the patentee was only 
warned, allowing him a term of one and a-half years in which to 
put the invention into operation. I thank him for the correction, 
but it is quite away from the point of my contention, which is that 
the Austrian law, -¢ compulsory working, is effective. 

The Neve Freie Presse, of Vienna, referring to this case, Kinzel 
berger +. Elberfeld Farben Fabriken, in May, 1995, says under 
the heading: -‘‘An Important Decision of the Patent-office :’ 
“A few days ago a decision of the greatest moment to Austrian 
industry was given by the department of the Patent-office con- 
trolling the annulment of patents. 


compulsory working. Austrian industry, generally, will be highly 

pleased with theinterpretation of paragraph 27 by the Patent-office.’ 

This report not only goes to show the effectiveness of paragraph 27, 

but it also gives a fair idea of public opinion in Austria on the 

subject of compulsory working. 

(4-5). Mr. Carpmael’s next two paragraphs are too long to 
quote in full. Brietly, he attempts to make out that the resolution 
adopted by the last meeting of the Association of Chambers of 
Commerce is at variance with the spirit of Article Il. He must 
surely be in ignorance of Article Il. of the Convention of 1900, and 
I will assume so. Otherwise his statement and argument are 
uite inexplicable. By placing the passages side by side your 
readers may judge for themselves to what a complete extent the 
resolution of the Association adopts the provision of Article II. 

Articte IT. 

The International Union Jor the 
Protection of Industrial Pro- 
perty, 1900. 

“The Final Protocol annexed 
to the International Convention 
of the 20th March, 1883, shall be 
completed by the addition of 

0. 3 bis in the following terms: 


Resolution of the Association of 
Chambers of Commerce, 1906, 


That a deputation wait upon 
the President of the Board of 
Trade to show the necessity of 
further amending the patent 
law by legislation which would 


3 bis: The patent in each enforce in the United Kingdum 
country shall not be liable to the forfeiture of all British 
forfeiture on account of failure patents for inventions which 
to utilise it (‘pour cause de non are worked without but not 
exploitation’) until after the within the United Kingdom, 


expiration of at least three years 
from date of the deposit of the 
application in the country con- 
cerned, and only provided the 
patentee cannot show reason- 
able cause of his inaction.” 


after the lapse of three years 
from the date of application in 
the country of origin, unless the 
patentee can justify his inaction 
to the satisfaction of the Board 
of Trade. 

In my letter which appeared in your issue of May 4th, it is 
stated that the resolution of the Associated Chambers embodies 
Article I]. of the International Convention-—including thereby the 
articles adopted by the Convention in 1900. To controvert my 
statement, Mr. Carpmael quotes only Article. II. of the Con- 





! This decision is the first case of | 
revocation, or threat of revocation, under paragraph 27, dealing with | 


| 





ference held in 1883, which does not’ bear at all on the point at | 


'ssue or the Associated Chambers’ resolution. _ No wonder that the 
‘rguuient which he builds upon this misconception is equally away 
from the subject. The fact appears to be that he is not well 
“equainted with the proceedings of 1900 which moditied the results 
arrived at in 1883, 

_ Mr. Carpmael is wholly mistaken in imagining that if the Asso- 
ciated Chambers’ resolution as it stands were en:bodied in a statute, 
it would necessitate the secession of this country from the Inter- 
national Union. On the contrary, the International Union actually 
has made provision for such legislation. The parallel passages 
given above show this completely. The resolution of the Associ- 





ated Chambers did not suggest the contravention of Article II. of 
the International Agreement of 1883, nor does it suggest that 
there should be any difference between the treatment of British 
and foreign patentees. This is a fair example of Mr. Carpmael’s 
unfortunate method of mystifying plain facts. By comparing 
Article II., 1900, and the Chambers’ resolution, it will be seen at 
once that the resolution does embody the article. There is, how- 
ever, one difference, viz., that whilst Article I1., 1900, permits 
forfeiture for non-working, the resolution confines itself to the 
forfeiture of British patents which had already ‘‘ worked abroad.” 
This alteration was made in the interest of inventors, and allows 
for the obstacles mentioned by Mr. Carpmael in his previous letter, 
viz., the initial difficulties of carrying out an invention. When an 
inventor ‘‘ works abroad,” it needs no further proof that he bas 
surmounted his early difficulties. In other countries which have 
enacted compulsory working, a patent may be revoked if not 
worked there within three years, quite regardless of the considera- 
tion as to whether it is worked abroad or not. The Chambers’ 
resolution is much more considerate of the inventor or owner of the 
patent, only calling upon him to work here when “‘ working 
abroad.” 

(6) Mr. Carpmael, in support of his contention that the trend of 
opinion abroad is adverse to compulsory, working, points to the 
resolutions against it which have been passed at a meeting of the 
unofficial International Association for the Protection of Industrial 
Property, which has no connection with the International Conven- 
tion whatsoever. I do not remember this meeting, nor is it of any 
importance. This association chiefly consists of lawyers and some 
non-British manufacturers. 
Japan, which we all consider a shrewd and far-seeing nation. In 
1888, no doubt after a careful study of the patent laws of the 


world with a view to adopting the best, that nation enacted that | 


patents shall be forfeited—Article 24—(1) when ro omg oe with- 
out sufficient reason, has not worked and exploi his invention 
within three years from the date of his a plication ; (2) when the 
patentee, without sufficient reason, discontinues working or 
exploiting the invention for three years ; (3) when the patentee 


imports and sells an article for which he has obtained a patent, or, | 
knowing that some other person is importing and selling an article | 


which infringes his right, countenances the fact. 

(7) Whatever my views of the Fiseal question may be, they are 
quite irrelevant to the point at issue. I have already shown that this 
subject has nothing todo with it. Mr. Carpmael says, ‘I was much 
more candid in my answers to the questions before the Royal Commis- 
sion,” thereby implying that I stated I wanted Protection. With 
a great show of exactitude he refers to question Nos. 1863 and 
1864 as proving his point. Permit me to complete the answers he 
did not give :—1863 Answer: ‘‘ A patent is Protection, and is the 
greatest monopoly you can have.” 1864 Answer: ‘‘It is difficult 
to connect the question of Free Trade with patents. 
the greatest Protectionists in Europe, if one may judge by the 
number of patents we grant.” This matter is of no great con- 
sequence, perhaps, but it shows a somewhat disingenuous method 
of controversy to be apparently so exact, and yet, on reference, to 
find that the facts do not bear out the statement made. 

Permit me, Sir, since reference has been made to Sir Edward 
Fry's Committee, to ask Mr. Carpmael whether it is not true that 
of the six or seven witnesses who were examined on the desirability 
of compulsory working, four, at least, were in favour of it, viz., 
Messrs. W 
Board of Trade, RK. W. Wallace, the well-krown barrister, and 
myself ; whilst against it were Mr. P. M. Justice, a patent agent, 
and Dr. Weinberg. Mr. Justice objected quite as strongly to 
compulsory licences as to compulsory working. Dr. Weinberg is a 
highly respectable gentleman, but, unfortunately, so far as his 
ability to form an unbiassed judgment was concerned, it is 
impossible on this point to regard him as a good witness. He isa 
partner in a large German anilin colour works, which owns a 
number of British patents which they work in Germany, but not 
here. But even Dr. Weinberg, when pressed by Mr. Carpmael, had 
nothing very striking to say against compulsory working. Mr. 
Carpmael’s question 2779 —was: ‘‘ Supposing that it became law in 
England that the patent must be worked, what would be the effect 
on the English colour trade?” Answer by Dr. Weinberg: “ It is 
difficult to say- probably German firms would buy existing 
establishments, or make agreements for working their patents, or 
the big firms might start their own works. They could not do it 
otherwise, as all the industry depends on these patents.” 

(8) I have dealt with under Sections 4 and 5. 

(9) I have already trespassed too much on your space to ask 
you to let me deal now with the British Patent Act of 1902. With 
your permission I will give in your next issue reasons why 
Section 2 of that Act is unsatisfactory and inadequate. 

May 17th. IVAN LEVINSTEIN. 

THE ‘ CONTRAFLO CONDENSER. 

Sin, —The present extensive adoption of steam turbines is caus- 
ing increasing attention to be given to condensing plant: but the 
conditions existing within a condenser have hardly received the 
attention and close study which they deserve. 

It often occurs in the domain of applied science that natural 


laws are well understood, but that in rew fields errors are made in | 
their application due to the ignoring of influencing factors which | 


have then for the first time become of appreciable importance. 

At a recent meeting of the Institution of Naval Architects doubt 
was expressed as to the possibility of the pressure at the steam 
inlet end of a condenser being less than at the air pump end, and 
doubt was also expressed as to the possibility of obtaining a hot 
well temperature and a temperature of discharge of circulating 
water higher than the temperature corresponding tothe vacuum.* 

Both these phenomena were reported by Professor Weighton as 
having been obtained by him with a Contraflo condenser ; both 


can be explained ; and neither involves a contradiction of known | 


laws, 

In an injector —see Fig. 1—when working properly there is no 
discharge along the overflow passage Oat the end of the combining 
cone. Thatis, the pressure at A is not above atmospheric, although 
the pressure both in the combining cone C and in the delivery 
nozzle D may be many times greater. This is because the energy 
of the fluid when leaving the combining cone is chiefly in the 
kinetic form. The pressure has dropped, and the kinetic energy 
has been augmented. Later on the kinetic energy is reduced and 
the pressure increased. It has also been ascertained by experi- 
ment that in steam flowing at a high velocity through nozzles 
the pressure of the steam may fall and rise again very consider- 
ably. 

When steam enters a condenser it flows at a fairly high velocity. 
Especially is this the case when the rate of condensation and the 
vacuum are both high. As the steam gets condensed the velocity 
is reduced, and the momentum given up must produce pressure. 
The fact that a higher pressure is maintained at the air pump 
end of a condenser than at the steam inlet end is, therefore, no 
paradox. 

The variation in pressure in different parts ‘of a condenser is, 
however, usually very small. Any sévere throttling of the steam 
is, of course, objectionable, and- has to be -carefully. provided 
against in the design of the condenser ;.and the low density of 
the steam prevents any high rate of change of momentum. 
The pressure is, therefore, fairly uniform throughout the con- 
denser. The temperature may, however, vary considerably ; there 
is nothing to prevent this, 


It is often stated that steam in contact with water can exist at. 


only one temperature which depends’ upon the pressure. It must 
be carefully noted that this is only the case where there is statical 
and thermal equilibrium. 





* See Professor Weighton’s paper'on “‘ The Efficiency of Condensers,’ | 


read before the Institute of Naval Architects, April 5th, 1906, and dis- 
cussion thereon, Tur Exneineer, April 20th and 27th, 1906, 


Far more to the point is the case of | 


R. Bousfield K.C., R. E. Cunliffe, solicitor to the | 


The following examples will make this clear ;— 

Let A—Fig. 2—be a horizontal air-tight cylinder containing 
water. Let the cap C be removed and the water boiled; and, 
when the air is all excluded, let the cap be replaced. Now let one 
end of the vessel be heated by a Bunsen burner and the other end 
cooled by a coil through which passes cold water. The tempera- 
ture at one end of the cylinder is obviously much higher than at 
the other end, but the pressure is the same at both ends. The 
temperature at one end must therefore be higher, and at the other 
end lower, than the temperature corresponding to the pressure 
within the cylinder. 

As another example, take the case of a boiler supplying steam 
to an engine by way of a superheater. The temperature of the 
steam leaving the superheater may be 200deg. Fah. higher than 








— 


8 











Fig.l. 


We are | 


| the temperature within the boiler, but it is not shut off from com- 
munication with the water in the boiler. 
| In both these cases there is a difference of temperature, because 
| there is not equilibrium. In the case of the cylinder A—Fig. 2 
steam is being continually generated at one end and continually 
j Someemend at the other, while there is a continual radiation and 
conduction of heat from one end of the cylinder to the other. 
Condensation and evaporation take time, and the transfer of heat 
| takes time also, and hence it is possible to have conditions which 
would not be possible in a state of statical and thermal equilibrium. 
Similarly, in the case of a superheater, there is a constant tendency 
for the temperatures to be equalised, but the disturbing forces may 
always manage to maintain the difference of temperature. 

When steam is exhausting from an engine cylinder toa condenser, 
and when the exhaust pipe is short and of such diameter and 
arrangement as to offer an easy path to the steam, there is little 
difference in pressure between the engine cylinder and the con- 
denser ; but there is usually a considerable difference in tempera- 
ture. When release occurs there is almost an instantaneous drop 
of pressure in the cylinder, but there is not, and cannot be, a 
corresponding instantaneous drop of temperature ; it takes time to 
withdraw heat from the steam. The steam must, consequentiy, be 
at a temperature higher than that corresponding to the pressure. 
The steam cools in passing to the- condenser, partly, no doubt, by 
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| direct transfer of heat to the exhaust pipe, but chiefly, it is sub- 
mitted, by the evaporation of some of the water carried hy it. It 
is quite reasonable, however, to suppose that with a short exhaust 
pipe the steam may arrive at the condenser before sufficient water 
has evaporated to reduce the temperature to that corresponding to 
the pressure within the condenser. 

In a condenser of the Contraflo type it was one of this type 
which was tested by Professor Weighton—the steam in the upper 
or steam inlet end of the condenser must of necessity be at a 
tenperature higher than that corresponding to the vacuum, as the 
condenser is under the same conditions as the vessel A in 
Fig. 2. The air pump end of the condenser is kept cool by cold 
water passing through the tubes, while in the stea'n inlet end of 
the condenser the tubes have hot water passing through them. 

If, when the wet steam enters the condenser, the water is 
immediately drained from the steam, it is not at all paradoxical 
that this water should leave the condenser at a temperature con- 
siderably higher than that corresponding to the vacuum ; and, 
even when this water is mixed with water taken from other parts 
of the condenser, it is quite possible to obtain a hot-well tempera- 
ture slightly higher than the temperature corresponding to the 
vacuum. 

The circulating water in a Contraflo condenser leaves the con- 
denser at a temperature very little below that in the top or first 
steam compartment of the condenser, and it is therefore quite 
possible for the outlet temperature of the circulating water to 
exceed by several degrees the temperature corresponding to the 
| vacuum within the condenser. : 
May 7th. 





R. M. NEILSON. 








| Tue Japanese naval authorities have decided to adopt 
| Parsons’ steam turbine machinery for the two new battleships of 
| 19,000 tons, cne of which has already been laid down at the 
| Yokosuka yard, and the other to be presently commenced at 
| Kure, 
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THE MACHINING OF LOCOMOTIVE PARTS. 


THE application of large turret lathes to the production of 
locomotive details is well illustrated by the engravings on 
this page, which show a No. 16 combination turret lathe 
made by Alfred Herbert, Limited, Coventry, equipped with a 
set of tools, and fixtures for handling cast iron and wrought 
iron piston heads, cast iron valve spindle guides, and wrought 
iron buffers and buffer casings. The particular job, shown 
in place in the chuck, is a wrought 
iron piston head 19in. diameter, 
of the standard type now being 
used on express passenger locomo- 
tives. The comparison between 
the rough forging and the finished 
piston is shown by Fig. 1, from 
which it will be seen that there 
is a very large amount of metal 
to remove from the outside, and 
the hole is, of course, bored from 
the solid. 

The time taken to finish this 
job complete by the methods 
hereafter described is 2 hours 20 
minutes. This is, of course, the 
actual cutting time, and does not 
include putting the job in the 
chuck or setting the tools. It is, 
however, a sufficiently remarkable 
result. The tools used for ma- 
chining this article are shown in 
Fig. 2. In the actual machine 
the main turret is inclined at an 
angle with the bed, in order 
that long bars may clear the sup- 
plementary square turret. In the 
figure, however, the main turret 
is shown level for the sake of 
clearness. The operations are 
as follows:—(1) The rough forging is first of all gripped 
in a powerful three-jaw chuck, and is centred by means 
of a short, stiff centering tool seen in the turret. (2) 
The hole is then rough drilled with a high-speed twist 
drill. (3) The next operation is to rough bore the hole 
taper by means of a flat tool made of high-speed steel and 
stepped to break the chips, and at the same time the counter- 
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Fig. 2—PLAN OF LATHE AND TOOLS 


bore is roughed out by the single point cutter fixed in the 
boring bar, the end of the bar being supported in the hard | 
steel steady bush seen in the chuck. (4) The counter-bore is | 
then finished by a flat steel form cutter carried in a similar | 
bar on the next turret face. (5) The fifth operation is to | 
finish the taper hole by means of the left-hand spiral taper 
reamer shown, an excellent finish being the result. (6) The 
front web of the piston is then rough faced with a high-speed 
steel tool seen in the square turret. (7) The seventh opera- 
tion is rough turning the outside diameter as far as the chuck 
jaws, this being done by a high-speed steel tool which | 
interchanges with the tool used for facing the web, and it will | 
be noticed that these tools are fitted with locating screws so | 


that they can be replaced in exactly the right position. (8) 


| In the eighth operation the outside diameter is finished 


turned. (9) In the ninth operation the whole of the web is 
finished by the broad shaping tool carried in a cast-iron 
holder, bolted to the turret and clearly shown in Fig. 2. 
The tool holder is steadied by means of a bar which fits in the 
steady bush in chuck. A fine smooth surface is produced by 
this tool, owing to its being rigidly supported. (10) The tenth 
operation is to rough turn groove for ring. (11) The eleventh 
operation is to finish turn groove for ring. 

After a number of pistons have been finished in this 
manner, a set of soft jaws is placed in the chuck and 
skimmed up in position to ensure that they shall 
hold perfectly true. The partly finished pistons are then 
gripped by the previously-machined part, and the remaining 
operations consist of rough facing the boss and web from the 
square turret, following the outline of the forging, and 
finishing it by means of another flat tool carried in the same 
holder as used previously. It will be understood that each 
tool is controlled by means of an automatic and dead stop, so 
that after the first piston is made and the tools set, no 
further calipering is required. It will also be observed that 
the tools used consist of inexpensive cutters carried in holders 
of various kinds. It is, of course, obvious that the cutters 
themselves are the only parts subject to wear, and that when 
used up they can be easily replaced. The holders, boring 
bars, &c., are practically everlasting, and can be used for a 
considerable range of work. 

One of the arguments used against the employment of 
turret lathes for work such as above 
cost and up-keep of tools is prohibitive. The first cost of a 
set of tools similar to the above is, of course, high, but when 
the amount of work they will produce is taken into considera- 
tion, along with the fact that it is only comparatively 
inexpensive parts that wear, it will be agreed that there is 
every probability of the investment being profitable, and 


Messrs. Herberts inform us that it will be found in practice | 


that, in comparison with the amount of work produced, the 
cost and up-keep of tools is, in turret lathe tools of this class, 
actually considerably less than the cost of those used in 
ordinary lathes. The mere fact of these turret lathe tools 
being somewhat unusual and calling for a certain amount of 
skill to make, and moral force to get them properly used, 
should not, they think, be allowed to stand in the way of their 


adoption, as it is obvious that the more involved and difficult | 


the work the greater are the savings that may be effected by 
its production by turret 
lathe methods. Further, 
it may be pointed out that 


owing to the amount of | 
time occupied on such work | 


it is, of course. possible 
to put it in hand in quite 
small quantities at a time. 

The cast iron valve 


spindle guide seen on the | 


floor by the side of the 
machine is carried 
cross-sliding fixture, one 
hole being bored and the 
fixture then being moved 
across to give the required 
distance between the two 


holes, and located by a| 


taper plug. The result 
is that the exactness of 
the distance between 
centres is ensured and the 
two holes are practically 
in line with one another. * 
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AMERICAN ENGINEERING NEWS. 


Excavation of iron ore.—In the great open workings of the 
iron ore of the Mesaba Range steam excavators are mainly 
used, with buckets of two to four yards capacity, and handling 
4000 to 7000 tons per day under favourable conditions. In 
stripping the earth from above the ore bed about 1500 to 2000 | 
yards can be handled in twenty hours. The excavators, | 
locomotives and dump wagons all run on standard gauge | 
tracks. Owing to the high cost of underground mining and 
the difficulty in getting a good force of really skilled miners, 
the method of stripping the ore bed and working from the | 


described is that the | 


in a| 





surface has been very generally adopted, even for deep strip- 
ping, and some of these open workings are of immense size, 
Each excavator requires about three locomotives and trains 
of wagons, with from 70 to 75 men in all for the two ten-hour 
shifts. The development of this class of work is naturally 
accompanied by the constant aim to reduce its cost. Each 
excavator with its own boiler and engine represents an 
uneconomical use of fuel, and it has been proposed to establish 
a large central air-compressing plant at some large open pit 
and to operate the excavators by electricity generated at large 
hydro-electric plants 50 miles away, conveying the current 
by a high-tension transmission line to a transformer station at 
the pit. One large company is now excavating an ore bed by 
| means of a cableway, 1000ft. long, the cables being supported 
from towers which travel along rails. The cableway handles 
a grab or bucket, which is self-loading ; the bucket is dropped 
on the surface, takes a load, is hoisted up and travels along 
the cableway until it is over a railway car, into which the ore 
is dropped. All operations are controlled by a man in the 
tower. The stripping and ore are loosened by blasting. This 
ore bed is some 200ft. deep. 

Concrete pavement.—Concrete paving for the roadway of 
highway bridges has been used in a number of cases in 
America, and the Denver tramways are using concrete paving 
between the rails and for a width of 2ft. outside the rails. 
The concrete is 6in. thick, the lower 3in. consisting of a 
mixture of 1 cement, 3 sand, and 7 gravel of in. to 2in. in 
size. The upper 3in. is a mixture of 1 cement, 2 sand, and 
4 crushed basalt of the same size as the gravel. This upper 
layer is laid while the lower layer is still wet, so as to form 
one mass, and there are no expansion joints. The paving has 
given entire satisfaction, even at street intersections, where 
the traffic is much heavier than between the rails. As a 
result of this experiment the city is now paving a number of 
alleys or back streets with concrete. The formation is 
| excavated to 9in. below the finished surface, and filled with 
water to a depth of 6in., cross dams being built to retain the 
water. When this has settled the inequalities are filled and 
the surface is rolled. A bed of cinders or sand mixed with 
gravel is then laid, and compacted by wetting and rolling toa 
thickness of 3in. Upon this the concrete pavement is placed 
in two layers, first a 4in. course, 1 cement, 3 sand, and 7 
gravel, and then 2in. of 1 to 2 to 4, the latter being laid 
before the former has set. The size of gravel stones in the 
base is gin. to 1fin., while in the upper part it is gin. to Lin. 
The concreting is done in lengths of 10ft. for the full width of 
the alley, 16ft., the concrete being mixed by hand on a steel 
plate 10ft. long, which is moved ahead for each section. The 
cost is 2s. 4d. per cubic yard for excavation, and 4s. 6d. per 
square yard for the pavement, with a guarantee for five years. 
For future work a single course 6in. thick of the 1 to 2 to4 
concrete mixture will probably be used. 

Investigations of fueis—One of the important technical 
features of the St. Louis Exhibition of 1904 was the establish- 
ment of a complete experimental plant by the United States 
Government for the testing of various kinds of fuel. The 
| work thus commenced was found to be of such value that it 
has been continued, and the plant is in constant service. 
| Samples of coal and lignite from various sources are collected 
| by experts under the direction of the Geological Survey— 
| which has charge of the work—and a 30-ton wagon load of 
| each kind is shipped to the testing plant. The fuels are 
| analysed and tested as to their suitability for use under steam 
boilers, in gas producers, and in coke ovens ; how they can 
| be improved by washing, and their adaptability to briquetting 
| processes. In the briquetting plant, a number of new bind- 
| ing materials have been tried, some of which have proved 
| satisfactory, and are much cheaper than pitch. Lignites 
| have been successfully briquetted, and it has been shown 
that in the use of certain briquetted coals for locomotive and 
| domestic use the increase of efficiency in the briquetted form 


| 
| 
| 
| 
| 
| 
| 


- | is more than sufficient to cover the cost of the briquetting. 


The power gas investigations have shown the suitability of 
different bituminous coals, lignites and peats for power 
purposes in the gas producer and the gas engine. The investi- 
gations have also shown that many so-called non-coking coals 
can be coked by special. construction or operation of the 
ovens, and that certain cokes may be improved in quality by 
adding pitch to the charge in the oven. One important result 
of the investigation is the advice to coal producers to study 
more carefully their coals and the treatment of the same, 
and to awaken manufacturers to the necessity of using 
their fuels more efficiently, and purchasing them on the basis 
of heating value, instead of by a mere trade name or brand. 
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THE NEW SCHEME OF NAVAL TRAINING.* 
A. Ewine, LL.D., F.R.8., Director of Naval Education. 


w Scheme of Naval Training was launched in December, 

Lord Selborne issued his famous Memorandum, aad 
he principle of common early entry and common early 
all Naval Officers. Prior to that, the three classes of 
Executives, Engineers, and Marines had been entered under 
wholly different conditions and at different ages, and had been 
trained on wholly separate lines. Under the New Scheme all 
were to be taken from the satiie stock, and at the same age, all to 
enter through the same door, and all to share the same training in 
the initial stages of their Naval life. : : 

That training was to be such as would make every Naval Officer 
an Executive Officer, capable, that is to say, of discharging what 
may for brevity be called ** deck duties, and capable, so far as 
training goes, of rising to the highest positions of Executive 
command, Moreover, the training was to be such as would 
make every Naval Officer, in the broad sense, an Engineer, for it 
must be recognised that in a modern Navy engineering is by no 
means 2 matter only for the engine-room. In a modern ship of 
war, whether you take a battleship at one end of the scale or a 
submarine at the other, the whole ship is an engine-room, packed 
with a multitude of engines, gun-mountings, motors, and mechani- 
cal contrivances of the most varied and intricate character, which 
require, for their proper handling and management, a wide know- 
ledge of the practical a plications of Mechanics and Electricity. 
In whatever part of the ship his duties may lie, the modern Naval 
Officer should be a man familiar with the language, the ideas, the 
methods of Engineering. To make such training possible, and at 
the same time to maintain the greatly-valued practice of sending 
officers early to sea, and letting them acquire the habit of com- 
mand while young, a very early entry is essential, It was accord- 
ingly arranged to take the boys in at 12 to 13, and to give them 
four years of shore training, under conditions that would secure, as 
far as possible, the benefits of Naval atmosphere and environment 
throughout. During these four 
years they were to receive a 
sound general education on mo- 
dern lines, which should include 
an exceptionally large element of 
Practical Science and Engineer- 
ing. They were also to acquire, 
by short cruises in vessels at- 
tached to the colleges, some early 
insight into the practical life of a 
naval officer. 

The scheme, launched in De- 
cember, was put in commission 
with a rapidity which only those 
whohave experience of the energy 
of the present First Sea Lord can 
appreciate. At the wave of his 
wand a college sprang up in the 
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| retention of a limited number of specialists in the higher ranks 
in those branches where such retention is necessary. In the 
training of specialists for the more scientific branches, the sch 
will recognise two grades, and—will provide a higher training for 
a limited number of officers who will make a more scientific and 
more extended study with a view to their becoming experts in a 
higher sense in one or another specialty. 

Let us trace briefly the prospective history of the Osborne 
Cadet, beginning with his selection for admission to the College. 
Originally the limits of age were 12 to 13; they were however, 
raised to 12% to 13—a change which has several advantages. It 
gives the boys a little more mental maturity; it provides the 
Colleges with more uniform material with which to work ; and by 
making the tirae of entry practically 13, it causes that to agree 
more closely with the natural break in a boy’s education when he 
leaves the preparatory school. It also makes the task of selection 
somewhat oa difficult. At the best it is no easy matter to select 
the most promising boys at so early an age. Competitive exami- 
nation would be highly undesirable ; and in view of this, a novel 
method was devised for selecting the boys, Every applicant is 
invited to come before a Committee, and the opinion which the 
Committee forms during an interview, with the boy, as to 
his intelligence and general fitness te reported to the First 
Lord. In forming their judgment the Committee are, to 
some extent; assisted by confidential reports from the 
boy’s schoolmaster. The First Lord then makes his selection, 
basing it entirely on the reports of the Committee. The boys so 
selected have next to pass a written examination, which is not 
competitive, but is only designed to exclude any who turn out to 
be exceptionally backward in school subjects. On the whole this 
method has worked very well. Selection by interview has its 
humorous side, but it has proved effective for its purpose. It is, 
however, an essential feature that the progress of the boys 
admitted to Osborne shall be passed under review after they have 
been at the College long enough to allow a more definite opinion 
to be formed. As was expected from the first, some boys are 
entered who have to be weeded out on the ground of insufficient 
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grounds of Osborne House, and 
by the following September it 
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was actually peop ed by a busy 
crowd of New Scheme Cadets. 
From that day to this the deve- 
lopment of the scheme has pro- | 
ceeded steadily and continuously 

without check or discouragement 
of any sort. It is no exaggera- 
tion to say that everyone who has 
been concerned in the working 
out of its details is not only 
satisfied that it has been con 
ceived on sound lines, but is im 
bued with the conviction, which 
time only tends to strengthen, 
that the scheme will be produc- 
tive of immense benefit in pro- 
moting the unity and efficiency 
of the service. 

During the past year highly 
important steps have been taken 
by the Board of Admiralty in 
laying down the lines on which 
the development of the scheme 
may be expected to proceed after 
the early training of the young 
officers is completed. Thanks to 
the labours of «a Committee pre- 
sided over by Admiral Sir Archi- 
bald Douglas, and to those of 
certain Sub-committees associated 
with it, it is now possible to view 
the scheme as a connected whole. 
Ihave been entrusted with the 
task of presenting its broad out- 
lines, so far as it is possible to do 
this within the limits of a single 
lecture. 

A brief statement of some of 
the more recent developments was 
given in the important Paper is- 
sued hy Lord Cawdor on Novem- . 
ber 30th last. As the Report of Admiral Douglas's Committee is on 
the eve of being made public,} the time is a convenient one to give 
what will be in effect a general summary of some of the more 
important parts of that Report, especially those relating to the 
question of what provision will be made for specialists under the 
new scheme, and how far the separation of specialists may be 
expected to be permanent or only temporary. 
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Much of what has | 


to be said relates to the future, and some of it to the rather | 
distant future ; and here, of course. one is on somewhat uncertain | 


ground. Not even the Board of Admiralty, powerful as it is, can 
tie the hands of its own successors. It has been said that of all 
one’s follies the most gratuitous is prophecy. All that can now 
be attempted is to present in outline the scheme as it now stands 
—a coherent and logical whole, in respect of which there is no 
reason to anticipate any fundamental change of policy, however 
elastic it is to be regarded in points of detail, which will doubtless 
be modified as the experience of the future may show to be 
wise, 

When I said the scheme had so far met with no discouragement, 
I did not mean no criticism—of that there has been much. ‘This 
lecture is nota reply to critics—it is meant to be descriptive rather 
than controversial. It is obvious that many of the criticisms have 
proceeded from a misconception of what the scheme really is ; and 
from that point of view, a connected account of it may serve in 
Some sense as a reply and may help to dissipate some doubts. 

In particular, there is a prevalent error to the effect that Naval 
Officers are to be interchangeable in the sense in which that word 
1s understood in the American Navy, where one and the same 
officer is liable to serve perhaps as a Deck Lieutenant in one com- 
mission, an Engineer in another, a Gunnery Lieutenant in another, 
4 Navigating Officer in a fourth, and soon. Nothing of the kind 
18 contemplated here. Under the New Scheme a general executive 
training will be given to all officers, and some of them will also be 
trained for the various specialist duties ; but no officer will serve 
8 @ specialist in more than one branch. It also provides that 


those specialist Lieutenants who, on promotion to the rank of 
Commander, desire to drop their specialty, shall be free to do so 
a8 far as may be compatible with the requirements of the Service. 
On the other hand, the scheme provides inducements for the 


* Lecture delivered at the Royal Naval College, Portsmouth, on 
May 11th, 


t Published on 11th inst. 
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progress after a year’s trial. Something like 10 or 12 per cent. of 
the boys are withdrawn in this way. The two years’ training at 
Osborne is followed by another two years in the senior College at 
Dartmouth. These four years of shore training include study in 
Mathematics, Mechanics, Heat, Electricity ; in the science and 
practice of Engineering; in French, English Composition and 
Literature ; 
Navigation and the elements of Seamanship; and in Religious 
Knowledge. In addition to French, German is taken by all the 
more able Cadets. 

The curriculum resembles in some respects that of the modern 


of Practical Science and Engineering than any public school gives 
or can give. Each of the Colleges is furnished with a large and 
well-equipped workshop, in which the Cadets are taught by Naval 
Officers of the Engineer Branch. Practically half of the Cadet’s 
time is occupied in work which may collectively be described as 





large staff of civilian masters under a responsible Headmaster ; but 
experience has shown, thanks to the tact, the good sense, and 
one feeling of the persons concerned, and to their constant 
esire to make the Colleges effective for their purpose, these 
difficulties are not insurmountable. 

The Colleges may be said to constitute a new experiment in 
education. From this point of view, they have excited much 
interest on the part of educational authorities, and they are 
frequently visited. I think one may fairly say that the verdict of 
the visitors has been, without exception, favourable, and the 
opinion has been expressed that the experiment we are there 
making will not be without influence in improving the methods 
of some of our public schools. The boys enter three times a year. 
At Osborne we have now a full complement of about 420 under 
training. The number at Dartmouth, when the College there 
becomes fully oceupied, will be a little short of 400. 

It is difficult to pass from this part of the subject without some 
reference, however brief, to the services in organising the College 
at Osborne by its first Captain—Captain R. E. Wemyss—and its 
first Headmaster—Mr. C, E. Ashford—now transferred to Dart- 
mouth to engage there on a similar task. Perhaps no one can 
realise as I do how much, in its initial stages, the New Scheme of 
Education owed to the enthusiasm, the energy and the judgment of 
these gentlemen. To Engineer Commander Metcalfe belongs 
credit for the first establishment of the Osborne Workshop ; his 
work was taken up and brought to completion by Engineer 
Commander Taylor, who is also responsible for the organisation of 
the Workshops at Dartmouth. 

From Dartmouth the boys will be drafted to a Training Cruiser 
for a period of about six months, or, rather, two terms—the term 
representing one-third of the year. They will continue in the 
Cruiser their studies in certain selected subjects, especially in 
Navigation, Seamanship, and Steam Engineering, und will learn 
some of the general duties of a young Naval cer. They will 
then pass out as Midshipmen, and will be appointed to sea-going 
ships in batches of about twelve or fifteen—Midshipmen of the 
same seniority only being sent to any one ship. Under the new 
scheme the Midshipmen will no longer be under a Naval Instructor 
at sea. They will give their whole time to acquiring knowledge of 
professional subjects, under the instruction of the officers of the 
ship. The distracting claims of ‘ school” will be absent. It is 
intended that an additional Lieutenant shall be borne, whose duty 
it will be to instruct them in Seamanship, and generally to super- 
vise their training in other subjects. During their service at sea 
the Midshipmen of each ship will be divided into sections, and 
each section will work continuously for one or two months at atime 
under one or other of the ship’s officers, about one-third of the 
whole time being spent under the Engineer Officer. 

On completing three years’ service the Midshipman will pass for 
Acting Sub-Lieutenant, the examination including Seamanship— 
conducted as at present by a Board of Naval Officers—and also a 
test in Practical Engineering. The Acting sub-Lieutenant will 
then attend the next Examination in Navigation and General 


| Subjects corresponding to the present Part I., which will be held 


three times a year, and will undergo short courses in Gunnery, 
Torpedo, and Pilotage, each followed by an Examination. Those 


| who pass well in the Part I. Examination and show satisfactory 


results in the other subjects, and thereby show themselves to be 


| likely material for selection later as Specialists in the more 
| scientific branches, will then have a course of training in Applied 








Science, lasting fully six months, and corresponding generally to 
what is now known as the Part II. Course at Greenwich, but 
lasting three months longer. It is anticipated that about 60 per 
cent. of the officers will have the benefit of this further course of 
study, and from among them most of the Specialist Officers will 
afterwards be chosen. Those Sub-Lieutenants who do not qualify 
for the Part II. Course will at once be sent to sea-going ships ; the 
remainder will go to sea on the completion of the Part II. Course. 
All officers must serve at sea for at least one year as Sub-Lieutenant 
before they can be promoted to Lieutenant, and must also obtain 
from their Captain the usual certificate of competency to perform 
the duties of an Officer of the Watch. 

During the period of their service at sea, Sub-Lieutenants will 
be employed for a portion of their time in the duties of the 
engine-room. Any ‘‘ time” gained, according to the results of 
the various examinations, will be adjusted on promotion to 
Lieutenant. On promotion to that rank, selection will be made 
for Specialist training. It may be estimated that about two- 
thirds of the officers will at this stage take up one or other of 
the various Specialist branches, the other third remaining 
General Service Lieutenants. 

The specialist branches are: Engineering, Gunnery, Torpedo, 
Navigation, and the Marine or Military branch; Lieutenants 
qualifying as specialists in these branches being distinguished 
respectively by the letters (E), (G), (T), (N), or (M). 

The accompanying Chart shows in the upper column the various 
stages of the early training, and subsequently the separation into 
the various specialist lines. It also shows the bifurcation which 
takes place in certain specialties between the ordinary specialist 
and the officer who takes a more extended scientific course of 
training. It also shows, by the subsequent convergence of the 
various lines, the extent to which service in one or another 
specialist capacity is now intended for the most part to be only 
temporary. 

As regards Lieutenants (G), (T), and (N), but little need be 
said, for under the new scheme their courses of specialist training 
will go on much as at present, and there will os change in 
their subsequent career. A course of one year will qualify 
Lieutenants (G) or (T), and those selected to become Lieutenants 
(G +) or (T +) will have a further course of higher study, lasting for 
one year more. It should be noted that specialist as well as non- 
specialist Lieutenants will be called upon to pass an examination 
for the rank of Commander at some period of their service after 


| attaining five years’ seniority. 


in History, both General and Naval; in Geography, | 


Take next the case of Lieutenants (E). It is intended that the 


| officers selected to qualify for Engineering duty shall go for a year 


to Keyham, for a course of training which, in addition to such 
theoretical work as may be required to supplement the Dartmouth 


; 2 , | training, will give them the opportunity of becoming acquainted in 
side at a good public school ; but there isa much greater amount | 


the Dockyard with larger work in the way of erection and repairs. 
At the end of this course a limited number will proceed with the 
advanced course qualifying for Lieutenant (E +), which will last for 


| two years more, and will include much the same matter as the 


Engineering, namely, actual workshop practice, together with the | 


Mathematical, Mechanical, and other theoretical studies directly 
bearing on Engineering, as well as work in the engine-room in 
vessels attached to the establishments. 

The characteristic of the teaching in all subjects is its practical 
character. Experimental work in the College laboratories is used 
as a means of imparting much of the knowledge of Mechanics, 
Electricity, and Heat. Mathematics are treated as a tool for use 
ful application to problems in Engineering, Gunnery, and Naviga- 
tion, and not as an end in themselves. There is a wholesome 
distrust in the Navy of what may be called futile X-chasing. In 
the New Scheme we have no time and no wish to manufacture 
X-chasers. The sciences that bear directly on Naval practice keep 
the boys’ time well filled—they make such demands on it as to 
leave no room for academical abstractions ; and they furnish, too, 
an excellent intellectual medium for education, taken in conjunc- 
tion, of course, with the literary side of the curriculum. 

The Cadets’ life is a very strenuous one, but great care is taken 
to avoid overstrain. A highly important feature of the Colleges 
is their Naval character. Not only does the curriculum include 
a certain amount of teaching in Seamanship and Navigation, but 
throughout their whole course and in the whole of their College 





life the boys are under Naval discipline and are breathing a 
| Naval atmosphere. There are obvious difficulties in combining 
| organisation under a Naval Captain with the proper action of a 








present advanced Engineers’ course at Greenwich. Officers taking 
this course will become practised in Engine design, and will study 
the most scientific developments of their subject. The Lieutenants 
(E) will then be appointed to ships as Junior Engineer Officers. 
It is intended that each large ship shall carry three Engineering 
Specialists, as Chief, Senior, and Junior Engineer oe - 
two years’ service as a Junior Engineer being necessary to qualify 
an officer for the position of Senior Engineer, and at least two 
years more to qualify a Senior Engineer for the post of Chief 
Engineer of a small ship. Though the Lieutenant (E) will be 
employed almost continuously in Engineering duty, he will have 
such opportunity of performing deck work and of keeping watch 
on the bridge as will allow him to maintain efficiency as an 
Executive Officer ; and by far the greater number of Lieutenants 
(E) will revert to the general Executive list on promotion to 
Commander, just as the Lieutenant (G), (T), or (N) now does. 

It will be different, however, with Lieutenants (E+). Asa rule, 
they will not revert, although the door is left open for reversion 
in exceptional cases. It is intended that they shall proceed to sea 
as Junior Engineers, in order to obtain further engine-room expe- 
rience, and then, after a year or so, become available for special 
posts at the Admiralty or Dockyards requiring a high degree of 
scientific knowledge and professional skill. They will return to 
sea from time to time, to keep in touch with the engine-room side 
of modern practice, but they will continue to be employed as 
Engineering specialists, whether afloat or ashore. Except in the 
special instances already alluded to, they will therefore not be 
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eligible for the command of ships or fleets, but will rise through 
the various ranks, retaining their distinctive letter as Commanders 
(E+), Captains (E+), and so on, and will be eligible to fill 
important technical positions to which their scientific knowledge 
and practical experience give them a special claim. 

Tn the Marine branch, the special course of training will last for 
18 months and will be carried out at one of the Marine Divisions. 
On its conclusion, officers qualified as Lieutenants (M) will be 
appointed for duty with detachments afloat. It is intended that 
the Lieutenant (M) shall undertake the charge of all the musketry, 
tield exercises, and battalion work of the ship, and so relieve the 
Licutenant (G) of some of his present work. The Lieutenant (M) 
will also be available for watchkeeping duties, and will have 
ample opportunity of maintaining his efficiency as an Executive. 

On attaining the rank of Commander, a certain proportion 
probably something like two-thirds—of the Marine Ofticers will 
revert to the main Executive list, the others continuing to dis- 
charge the duties of Marine Officers in the higher ranks, foregoing 
the chance of commanding ships or fleets, but looking for promo- 
tion in the senior posts of the Corps of the Royal Marines, 

As regards numbers, no estimate can be taken as final which 
deals with such an uncertain quantity as the requirements of the 
Fleet of ten years hence. Taking, however, the Fleet of 1908 as 
a basis of calculation, it appears probable that the number of 
Lieutenants who will be required annually to specialise in Engi- 
neering will be, roughly, about 54; in Gunnery, 16; in Torpedo, 
12; in Navigation, 12; and for duty as Marine Officers, about 15. 
The remainder will be General Service Lieutenants. Of these, 
however, about six will be required for service in the novel 
capacity of Lieutenant in charge of the Instruction of Midshipmen 
—of Lieutenant (I) as we may briefly call him. It is intended 
that the Lieutenant (I) shall be selected at a later period than 
the others, namely, after two years of service as Lieutenant. His 
separation at that stage is indicated in the Chart. It is intended 
that he should have a short course of instruction to prepare him 
for his special duty. The figures which have been given may be 
taken as a rough estimate of the numbers that will be required to 





supply the proper number of Specialists from year to year, once a | 
steady state of things is reached. Out of the fifty-four Lieutenants | 
(E), it is estimated that about nine will be required to take the | 


higher qualification of Lieutenant (Et), and these will supply the | 
It is also probable | 


higher positions in the HKngineering branch. 


that a few of the Lieutenants (E) who do not take the higher | 
qualification will be reyuired to serve fora time as Commanders | 


in that Specialty, as is indicated by a fine line in the diagram. 


As regards the training of Senior Officers, it is, of course, to be | 
expected that the War Courses which now form so valuable a | 
factor in Naval Education will go on, as well as the Schools of | 


Navigation, Pilotage, Gunnery, and Torpedo. 
seientific training which the officers will 


For the higher | 
undergo as Sub- | 


Lieutenants and Lieutenants, and also for the training of Naval | 


Constructors, a Technical College is essential, with all the para- 
phernalia of laboratories which such training involves. 
purpose the College at Greenwich is now well equipped, but, in 
view of the reduced number who will study there, it is difficult to 
say what the future may have in store for Greenwich. In any 
case, at Greenwich or elsewhere, a highly-equipped Technical 
College is essential for the purpose of carrying out under proper 
conditions the scientific training invelved in the Part II. Course, 
through which at least 60 per cent. of the officers should pass, 
and also the higher scientific and technical courses for the Engi- 
neering, Gunnery, and Torpedo Lieutenants, as well as the course 
for Naval Constructors. This provision is required for the 
advanced specialists, who, though they form a numerically small 
fraction, are an immensely important part of the scheme, and may, 
indeed, be regarded as essential to its success. 

Fears have been expressed in some quarters that Lieutenants 
may not be willing to volunteer in sufficient numbers for the Engi- 
neering branch. What is important to recognise in this connection 
is that, in the future, Engineering will stand in the same plane 


with the Gunnery and Torpedo specialities, as work for the best | 
intellects of the Navy, and as giving augmented chances of rapid | 


promotion. Compared with the General Service Lieutenant, the 


Specialist will be at an advantage both as to the probability of | 
promotion coming at all and as to its coming earlier. With regard | 


to the few Specialists who confine themselves in the Senior ranks 


to their own specialty, arsong their compensations for foregoing | 
chances of command are the greater probability of promotion and | 
the greater certainty of continued employment, and of employ- | 


ment on shore. 
(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 


DAFFODIL, steamer; built by Robert Stephenson and Co., Heb- 


| £6 15s. was the more general quotation. 
market that show strength are tin-plates and steel. 


pany, Limited ; to carry 6350 tons ; engines constructed by Dox- 
ford’s ; launch, April 27th. 

BESSBOROUGH, large new steamer ; built by Furness, Withy and 
Co., Limited ; to the order of Messrs. G. R. Sanderson and Co., 
Hull; dimensions, 350ft. long ; engines, triple-expansion, 24in., 
39in., 66in. by 45in., pressure 1801b.; constructed by Richardsons, 
Westgarth and Co.; a speed of 12 knots was attained ; trial trip, 
April 28th, 

HOLGen, steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of a German firm ; to carry 
8150 tons deadweight; a speed of 144 knots was attained ; trial 
trip, April 30th. 

MARCHIONESS OF Bure, large steel serew steamer; built by 
Wm. Gray and Co., Limited; to the order of Messrs. W. G. 
Morel and Co., Limited, Cardiff; dimensions, 376ft. 6in., 
50ft. 9in., 28ft. 44in.; engines, triple-expansion ; 26in., 42in., 70in. 
by 45in., pressure 180 lb.; a speed of 11? knots was attained ; 
trial trip, May 2nd. 

MEMNON AND ASTYANAX; built by Scott’s Shipbuilding and 
Engineering Company, Limited ; to the order of China ‘Mutual 
Steam Navigation Company, Limited ; dimensions, 390ft., 49ft. 
by 31ft. 6in.; to carry 7300 tons deadweight; engines, triple- 
expansion, 25in., 4lin., 70in. by 48in., pressure 180 Ib.; the vessels 
were completed in six and seven months respectively ; trial trip, 
recently. 

PARKWoOD, steel screw cargo steamer; built by Sir Raylton 
Dixon and Co., Limited ; to the order of Messrs. Constantine and 
Pickering Steamship Company ; dimensions, 272ft. 6in., 40ft. by 
20ft. Gin.; to carry 3100 tons; engines, triple-expansion, 20in., 
33in., 54in. by 36in., pressure 160 lb.; constructed by Richardsons, 
Westgarth and (o., Limited ; the trials passed off most success- 
fully ; trial trip, May 3rd. 

ALSTER, steel screw steamer ; built by Messrs. W. Dobson and 
Co.; to the order of a Hamburg tirm ; dimensions, 354ft., 48ft. by 
28ft. 5in.; engines, triple-expansion, 244in., 40in., and 67in. by 
45in., pressure 180 lb.; constructed by North-Hastern Marine 
Engineering Company ; a speed of 12 knots was maintained ; trial 
trip, May 3rd. 

Borcekstab, steamer; built by the Statsraad Gunnar Knudsen, 
of Borgestad, Norway ; to the order of the Dominion Coal Com- 
pany, Sydney, N.S.; dimensions, 360ft., 51ft. 24in. by 28ft. 10in. ; 
to carry 7000 tons ; engines, triple-expansion, 26in., 42in., and 
70in. by 48in.; constructed by North-Eastern Marine Engineering 
Company; built on Harroway and Dixon's cantilever framed 
system ; launch, May 7th. 

LOWTHER RANGE, steamer ; built by Furness, Withy and Co., 
Limited, Hartlepool; tothe order of Neptune Steam Navigation 
Company, Limited; dimensions, 357ft. long; engines, triple- 
expansion, 24in., 39in., 66in. by 45in., pressure 1801b.; constructed 


Sis thin | by Richardsons, Westgarth and Co.; launch, May 7th. 


IMMINGHAM, passenger steamer ; built by Swan, Hunter and Wig- 
ham Richardson, Limited ; to the order of Great Central Railway 
Company ; dimensions, 262ft., 41ft. by 21ft. 6in.; to carry passengers 
and 1000 tons deadweight ; engines, steam turbines with three 
shafts ; constructed by Wallsend Slipway and Engineering Com- 
pany ; launch, May Sth. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Ircn Trade. 

THE iron trade is not in an attractive condition, whether 
with reference to raw ormanufactured sorts, and instead of improve- 
ment there is further case on the week. The rather better reports 
from Cleveland were received on the Birmingham Exchange this 
Thursday—aftcrnoon with hopefulness, but the change was not 
sufficiently pronounced to afford ground for any anticipation of 
revival. “The Strip Ironmakers’ Association ‘contirmed their 
decision of last week to reduce the Association standard for tube 
strip 7s. 6d. per ton, leaving the price at £6 12s. 6d. to £6 Lbs. 
per ton. Common bars were as low as £6 10s. per ton, though 
The only sections of the 
The high 


| = of tin has caused a further advance in Staffordshire and East 


} 20s, to 30s. per box. 


Vorcestershire tin-plates of 2s. per box, making I.C. qualities 
Simultaneously large tinned sheets are 
advanced £1 per ton, bringing the price for ‘singles” up to 
£30. Pig iron is flat, and the ‘‘rot” that set in in prices is not 


| yet stayed. 


burn-on-Tyne ; to the order of Wallasey Urban District Council ; | 


dimensions, 159-5ft., 40-6ft. by 11-6ft.; to carry over 1700 


passengers ; engines, two sets triple-expansion, 16in., 24in., and | 
4lin. by 2lin.; constructed by Messrs. D, Rolls and Son, Liverpool ; | 


launch, April 20th. 

MARYLEBONE, turbine steamer; built by Cammell, Laird and 
Co.; to the order of the Great Central Railway Company, from 
the designs of Mr. F. J. Trewent ; to carry passengers and 1000 
tons deadweight cargo ; engines, of Parsons turbine type, driving 
three propellers ; the vessel is intended for the continental service 
of the Great Central Railway Company, and is expected to deveiop 
a speed of 18 knots ; launch, April 21st. 


GUTRUNE, stecl screw passenger and cargu steamer; built by | 
Irvine’s Shipbuilding and Dry Docks Company ; to the order of | 
Hamburg owners ; dimensions, 332ft., 45ft. by 24ft. 9in.; to carry | : spent owe si ; 
passengers ; engines, triple-expansion, 234in., 38in., and 64in. by | hoped that the work will be completed. 


42in., pressure 180 1b.; constructed by Richardsons, Westgarth and 
Co.: a speed of 13 knots was attained ; trial trip, April 24th. 





BELLE OF IRELAND, steamer; built by Northumberland Ship- | 


building Company; to the order of Messrs. Crow, Rudolf and 
Co.: dimensions, 372ft., 48ft. by 30ft. 10in.; to carry 7300 tons 
deadweight; engines, triple-expansion, 24}in., 40in., 68in. by 
{Sin., pressure 180]b.; constructed by North-Eastern Marine 
Engineering Company ; launch, April 25th. 

Nortu Kine, steam trawler ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of Messrs, J. H. Robins and 
Co., Limited ; dimensions, 131ft. 8in., 22ft. lin. by 12ft.; engines, 
triple-expansion ; launch, April 25th. 

PARKGATE, steel cargo steamer ; built by R. Craggs and Sons, 
Limited ; to the order of Messrs. Turnbull, Scott and Co.; dimen- 
sions, 340ft. 3in., 47ft. by 24ft. din.; engines, triple-expansion, 
hin., 39in., G4in. by 42in., pressure 180)b.: constructed by 
Mesers. Blair and Co., Limited ; launch, April 25th. 

600-rox steel dumb hopper barge ; built by Blyth Shipbuilding 
Company, Limited ; to the order of North-Eastern Railway Com- 
pany ; constructed by Priestman Brothers, Limited, and Lobnitz 
and Co.; launch, April 25th. 

RULLEsBY, steel screw steamer ; built by Messrs. Ropner and 
Son ; to the order of Messrs. R. Ropner and Co.; dimensions, 
366ft., 50ft., 27ft. 4in.; to carry 6400 tons deadweight ; engines, 
triple-expansion, 1700 indicated horse-power, pressure 180 Ib. ; 
constructed by Blair and Co., Limited ; launch, April 26th. 

SERAPIS, stecl steamer; built by Swan, Hunter and Wigham 
Richardson ; to the order of Deutsche Dampfschiffahrts Gesellschaft 
Kosmos ; dimensions, 396ft. by 49}ft.; to carry 7400 tons dead- 
weight ; engines, triple-expansion ; constructed by Swan, Hunter 
and Wigham;n Richardson, Limited ; a speed of 12$ knots was 
attained ; trial trip, April 26th. 

NEWBRIDGE, single-deck turret steamer ; built by Doxford and 
Sons, Limited ; to the order of the Temperley Steamship Ccm- 


Australian Trade. 

Cable information from Sydney this week states that 
trade in New South Wales has been buoyant during the first four 
months of the year. The value of imports has increased £804,679, 
and of the exports £3,106,306. The net earnings of the State 
Railways for the first nine months of the financial year have 
increased over 30 per cent., and, notwithstanding a large increase 
in the mileage, the working expenses have increased only 3 per 
cent. 


New Electric Power Station. 

The equipment of the new clectric power station, which 
the Birmingham Corporation are erecting at a cost of £250,000, on 
a site of 44 acres, is now rapidly proceeding, and by September it 
The current to be 
supplied is for tramway and ordinary purposes, and there are to be 
two pressures of 440 and 220 volts pre ree but the pressure 
from the high tension plant to the sub-stations for the outlying 
districts is 5000 volts. Messrs, Belliss and Morcom are supplying 
six of their high speed, triple-expansion engines, indicating up to 
3000 horse-power each, for driving the dynamos, each of 15 
kilowatts capacity. Three of the engines have already been 
erected, 


Gas Plant. 

The Birmingham Gas Committee have decided to instal 
plant at their three principal gasworks for preventing the deposit 
of naphthalene in the main and service pipes, which in some cases 
wholly stops the gas supply. The most successful preventive 


| systems now in operation are those that include the passing of gas 


| Live 


through a solvent possessing an affinity for naphthalene, which is 
arrested and retained in the liquid to a sufficient extent to prevent 
deposit in the main=, without lowering the quality of the gas dis- 
tributed, and it is on these lines that Birmingham is working. 


Canalisation Improvement. 

Before the Royal Commission now sitting on Canalisation, 
Mr, J. A. Saner, the engineer for the Weaver Navigation, out- 
lining a scheme for re the four great districts of London, 
Hull, Bristol, az’ Liverpool by canals, estimated that the cost of 
constructing a canal from Birmingham to Bristol would be 
£680,000, and the cost of constructing one from Birmingham to 
| £2,220,000. The mineral output of the counties through 
which the canals would pass was, according to Blue-books, 129 
million tons. Canals which now took a standard 300-ton barge, or 
a 250-ton steamer, required, in his opinion, no improvement. Mr. 
H. R. de Salis, deputy chairman of Fellows, Morton, and Clayton, 
the largest firm of canal carriers in the kingdom, in his evidence 
advocated State acquisition. The minimum size of locks should be 
large enough to pass a 60-ton barge, and the minimum depth 6ft.:6in, 
Steam haulage would have been much more adopted if the water- 





——— 


ways were fitted for its use. Of all the systems of motor yp 
sion he thought best of suction gas, ; rotor propul. 


Birmingham Drainage Boare. 
The Birmingham Tame Drainage Board haye decided 

extend their bacteria beds over another 6), acres, and £49 FOO | e 

be borrowed. The Committee state the present works are py ‘ to 

ing excellent results ; indeed, that the river below the \" ae 

clearer than above them, a 


Birmingham City Surveyorship. 
The Works Committee of the Birmingham Corpn 
have determined to recommend the appointment of Mr, Henry K 
Stilgoe, borough engineer of Dover, to the post of City Survey. 
in place of the late Mr, John Price, with a salary of £1950 oo 
annum. Mr, Stilgoe is thirty-nine years of age, and he ha- A sc 
at Dover eleven years, i —— 


ation 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, May 16th, 
Better Feeling in Pig Iron Continues. 


THE attendance on the Manchester Lron ‘Change on 
Tuesday was the best we have seen this year, though whether the 
extent of business was commensurate therewith is open to ques- 
tion. While there was, undoubtedly, more inquiry, bees 
objected to pay any advance, and orders were booked generall¥ at 
late rates, except, pecan, for Middlesbrough and certain grades 
of Scotch iron, English pig iron about maintained late rates 
Hematite was very steady. ‘There was little doing in forge iron, 
but prices are unchanged. There wasa steady demand for finished 
iron. 

Manufactured Copper. 

Further advances in the crude metal have caused many. 
facturers aguin to advance prices of finished material all round 
and even at this they complain that it is by no means up to 4 
remunerative standard, Although steel tubes for locomotives have 
been in vogue for « considerable time, it is predicted that the 
present condition vf the copper market will lead to a great 
turther adoption for this purpose. 





ind 


The Engineering Trades. 

The “boom ” continues, and as an indication of this th: 
Amalgamated Society of Engineers has sent in an application on 
behalf of machinemen in the Manchester district to the Engineers’ 
Employers’ Association, for an advance in wages. As no arrange 
ment could be arrived at, it was referred to the Conciliation 
Committee in London, 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 61s.; Lincolnshire, 
bbs. 6d. to 56s.; Derbyshire, 58s, 6d. to 59s.; Staffordshire, 54s.; 
Middlesbrough, open brands, 58s, 10d. Scotch: Gartsherrie. 65s.; 
Glengarnock, 62s. 6d. to 63s.; Eglinton, 62s. to 62s, 6d.; Dalmel 
lington, 61s, to 61s, 6d. delivered Manchester; West Coast 
hematite, 64s. 9d. to 65s. f.o.t.; East Coast ditto, 68s. to 68s. 6d. 
f.o.t. Seotch delivered Heysham: Gartsherrie, 63s.; Glengarnock, 
60s, 6d. to 61s.; Eglinton, 60s, to 60s. 6d.; Dalmellington, 5(s. to 
59s. 6d. Delivered Preston: Gartsherrie, 64s.; Glengarnock, 
6ls. 6d. to 62s.; Eglinton, 61s. to 61s. 6d.; Dalmellington, 60s. to 
60s. 6d. Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d.: sheets, 
£8 7s. 6d, to £8 12s, 6d. Steel: Bars, £7 5s.; hoops, £7 15s.: 
boiler plates, official, £8 12s. 6d.; plates for tank, girder, and 
bridge work, £7 7s. 6d. to £7 12s. 6d.; English billets, £5 7s. 6d. 
to £5 12s, 6d.; foreign ditto, none offering ; sheets, £8 17s. td. 
ms yt Sheets, £99 to £101 per ton; seamless copper tubes, 
124d.: brazed ditto, 12}d.; seamless brass tubes, ‘/d.; condenser, 
104d.; brazed brass tubes, 104d. to 10#d.; rolled brass, 8d. to 9d.; 
brass wire, 8fd. to 9d. per pound. Sheet lead, £1%s. per ton. 


Lancashire Coal Trade. 

There is very little change to report. Slack and manu 
facturing coalis very firm, but demand on shipping account is quieter. 
Quotations :— Best coal for domestic purposes, 13s, to 14s. ; seconds, 
12s. to 12s. 6d.; common, 9s. to 10s.; steam and forge coal, best, 
8s. 8d. to 9s. 3d.; best engine fuel, 8s, 2d. to 8s, 11d.; bese slack, 
7s. Sd. to 7s. 11d.; medium, 6s. 5d. to 7s. 2d.; common, Js. 5d. to 
6s. 2d. at the pit. Screened coal, 10s. to 10s. 3d.; unscreened, 
Ys, 6d. to Os, Yd., delivered Manchester Ship Canal. 


BARROW-IN-FURNESS, May 17th. 


Hematites. 

A stronger tone has again asserted itself this week in the 
hematite trade, and a fuller inquiry is being made not only by 
general users, but by others who want deliveries of iron for special 
purposes. Apart from this is the fact that local makers of steel 
require heavy deliveries of metal mostly direct from the furnaces, 
and this naturally narrows the supply of crude metal to the open 
market. West Coast makers are still firm at 67s. per ton net f.0.b., 
and warrant sellers have fluctuated from 65s. Id. to 65s, 6d. a 
month, closing at 65s. 7d. net cash, buyers 3d. less. During the 
week 2489 tons of warrants have been cleared, but there was an 
increase of 1000 tons, and the stocks now held stand at 78,007 tons. 
Makers are well off for orders, and it looks as though the demand 
would be brisk for some time to come. The trade in ferro- 
manganese is busy, and two furnaces are producing this class of 
iron, while the demand for spiegeleisen has increased during the 
past month, and two furnaces are engaged in its production. A 
very brisk trade is being done in native classes of iron ore, and the 
whole of the output of the mines is finding a. market. There isa 
large importation of foreign ores from Spain, Algeria, and other 
places, and this is being mixed with the native hematite, and the 
yield is very satisfactory, the foreign ores helping the local ores to 
flux easily in the furnace. Native ores are at about 15s. per ton 
net at mines, and foreign ores of 50 per cent. quality are priced at 
19s, per ton net at West Coast ports. Several large vessels are 
employed in this import trade. 


Steel. 

A satisfactory report is to hand of the local steel trade. 
Business is fairly well maintained in shipbuilding descriptions of 
steel, but the demand is not so full as it has been, There is every 
reason, however, to expect that new orders will come to hand, uot 
only from general but from loca! sources ; indeed, the prospect ls 
that locally a very heavy tonnage of material will svon be net ded. 
Prices are steady at 47 7s. 6d, for ship ates, £7 lis. 6d, for 
builer plates, and £7 for angles. A good « emand now prevails for 
steel rails. The Barrow Steel Company is making 8000 tons of 
rails for Bermuda, and has in hand several other large and small 
orders for colonial and home buyers. Messrs, Cammell and Ce.; 
Workington, have in hand a large Indian order, and the Moss Bay 
Company is busy on some large contracts. Prices for heavy 
sections are steady at about £6 7s, 6d. to £6 10s. per ton net, fob. 
Merchant steel is quiet. 


Shipbuilding and Engineering. 

The rumour is contradicted thut the Russian Admiralty 
have placed an order with Vickers, Sons and Maxim fora ewe 
battleship, but it is reported that the designs have been approve, 
and it is believed some further Russian orders are coming t? 
Barrow. The Russian cruiser Rurik is being plated, and will soot 
be ready for launching. There is activity in the engineering trade, 
except in heavy marine work, and fuller activity is expected in 
this branch. 
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shipping and Coal. 
‘There has been an improvement in the shipping trade this 
‘eek, and exports of iron and steel at 19,136 tons show an increase 
1974 tons on the corresponding week of last year. The total 
- esate this year to date have reached 299.785 tons, a decrease 
sn 733 tons on the corresponding period of last year. Coal and 
euke are in good demand at firm prices, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 





House Coal. 

Ivisa =~ time since winter quotations have extended so 
far into May. |The conditions, however, are exceptional, and 
though in several instances concessions have been made there has 
heen no official announcements of lower quotations, For London 
ind the South the call for the leading qualities of coal has been 
maintained well up to the average. The Kastern Counties and 
other markets have not shown any signs of weakening, and even 
the thin seam pits have done well, though they are now beginning 
to feel the effect of the weather. Silkstone coal being in very 
ited supply easily cotamands 12s. per ton for best hand-picked 
s, good seconds being available at 10s. 9d. to 11s, per ton. 
thick seam house coal is at 10s. to 10s. 6d., a good 
house cval being obtainable at about $s. per ton at 


lin 
sample 
Barnsley 
serviceable 
the pits. 


Steam Coal. 
The activity previously noted has been accentuated 

during the week, and business gets better every day, the demand 
for the newly-opened Baltie ports being one of the chief factors. 
The output is very large, and the market requirements are now 
being met by many new contributing collieries in the South York- 
shire district ; but the other collieries do not seem to be affected 
by the competition, Of course, there have been increased ship- 
ments to France, as well as to Egypt, Italy, and Sweden ; but the 
weight delivered on home account—for works, steam trawlers, and 
locomotive purposes—has been heavy and continuous. Grimsby 
is rising in Importance as a customer for Yorkshire ‘ hards,” in 
spite of the vigorous rivalry of Derbyshire coalowners in regard to 
that port. West Yorkshire supplies the bulk of the steam coal 
taken by Goole. Recently, several local firms have made import- 
ant consignments tu Liverpool, which bas been usually regarded 
as the market for districts closer at hand, An exceptionally heavy 
tonnage of steam voal is being delivered under contract to railway 
companies at their various coaling stations. The companies, when 
they contracted at Ss. 6d. per ton for fifteen months, tind they did 
well, for values are disposed to harden, and more money for 


immediate delivery of supplies can be had in the open market. 


Slack, Smudge, and Coke. 

A brisk business is reported all round in slack and smudge, 
more especially in the ordinary sorts required for steam generating 
purposes. The settlement of the dispute between employers and 
employed in the Lancashire cotton district has had an excellent 
effect on trade, and the demand being good also for the West 
Riding and other markets, the outlook in engine fuel is most 
encouraging. Prices have stiffened somewhat, 3s. 9d. to 4s. per 
tun being asked for supplies in owners’ wagons at the pits. Best 
qualities for coking purposes are readily sold at from 4s. 6d. to 
is, 9d. per ton. The coke trade, too, has picked upa bit. Derby- 
shire and North Lincolnshire are taking fully an average tonnage, 
and there is a fair request from other districts. Good ordinary 
smelting coke fetches from Ils. to lls. 6d. per ton, washed 
samples making from 6d. to $d. per ton more, 


Iron and Steel. 

Contrary to oy ag eon there has been no alteration in 
the official quotations for Lincolnshire irons, Makers, however, 
are not disposed to do business at these prices, and what little trade 
is doing is stated to be at higher rates. The continued activity in 
the heavy departments of Sheffield and district industries causes 
consumption to be maintained, with no prospect of any lessening 
in iron requirements, and it would seem inevitable that more 
money would —— be paid for raw material. For the moment 
the position is that business cannot be done at Association rates. 
Hematites, on the other hand, are a shade weaker. West Coast 
hematites are now at 74s. 6d. to 76s. 6d. per ton, less 24 per cent. 
at Sheffield and Rotherham, East Coast at 73s. net. The latter 
quotation shows a drop of 6d. per ton. Lincolnshire No, 3 foundry 
remains officially quoted at 52s, 6d. per ton; No. 4 foundry at 
50s, td. per ton: No, 4 forge 49s. 6d. per ton; No. 5, white, 
mottled, and basic, 53s, per ton. The steel manufacturers are 
generally busy in nearly all departments, a feature of the business 
being the increasing request for soft basic steel, much of which is 
rolled into wire, thin plates, and rods, The special qualities used 
in the construction of motors, cycles, and other machines are being 
freely ordered. For the Indian market, however, there is less 
pressure in spring steel, the important orders booked some time 
ago being now in course of completion. 


Railway, Marine, and Other Material. 


Much good work continues to be done on colliery 
account, through the rapid development of mining euterprise in 
the South Yorkshire and adjoining localities, Boilermakers and 
repairers are also well employed. The engineering establish- 
ments are for the most part busy, largely on machinery and plant 
for the completion of extensions So hateoobelal establishments at 
home, although several foreign orders are also on hand. A fair 
vusiness 1s reported in rolling stock, mainly for wagons, although 
the demand is not up to what was expected. No heavy orders 
are being booked, but a steady business is generally being experi- 
enced, One or two firms are better off than others, having work 
which will keep them employed for several months. A. satisfac- 
tory trade is maintained in’ marine material, which has been 
freely ordered of late, and likely to continue in active request, 
though nothing in the nature of a ‘ boom” is reported in any 
department. The outlook in the majority of the heavy industries 
1s undoubtedly encouraging, and confidence is general in business 
being sustained on a satisfactory level. 


The Lighter Trades. 


7 There has been some movement reported in cutlery, 

silver, and plated wares, and other light departments, but inquiry 
does not generally confirm the rumours of revival. The home 
ore are exceptionally languid ; the English and Scotch markets 
luvin been recently found the most disappointing. Of the distant 
sarteote that showing most hopeful signs is Canada, Australian 
ne are restricting their requirements. In table cutlery an 
luprovement is felt in the medium qualities, and butcher's knives 
cad steele are being more freely ordered. There is also better 
ha th machine knives for use in wood, leather, and other 
this par ; Files are as actively required a3 ever, the workers in 
Pv . — full employment, with a certainty of its continu- 
rig Pa ers are well booked ahead. For edge tools there is 
sly istactory demand, both on home and foreign account. The 
‘liver and allied trades are anything but well employed, such work 
as there is being most unevenly divided. F 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron, 


THE strong upward movement which has been going on in 


the prices of Cleveland pig iron during the last two or three weeks 








has brought consumers forward, and confidence is becoming more 
generally manifest, especially as there is a revival in all metals, 
more particularly copper and tin, the latter as a result not of 
speculative operations, but because there is a shortage of these 
metals consequent on a great increase in consumption without an 
adequate increase in the production. The exports of pig iron are 
very heavy, almost the best en record, and they would larger 
still if nol de had plenty of iron. As it is, a good many owners of 
steamers have to complain that they cannot get their vessels loaded 
sromptly, and there isa g deal of waiting at the wharves. 
The prospects of the pig iron trade are undoubtedly good. The 
price of Cleveland pig iron warrants has this week touched a higher 
figure than has been known since early February, 50s. 11d. cash 
sellers, and this compares with 47s. isd. which has been the 
minimum reported since, viz., on March 23rd. A rather animated 
business has been done in Cleveland warrants ; in fact, it is a long 
time since there was so much life in the market as has been 
reported this week. Makers have raised the price of No. 3 Cleve- 
land G.M.B. pig iron to 51s. 6d. per ton for early f.o.b. delivery, 
and have done a very fair amount of business this week, mostly at 
about 51s. per ton. No.1 is up to 53s., No. 4 foundry to dls., 
No. 4 forge to 50s, 6d., mottled to 50s., and white to 49s. 6d., all 
for early delivery. 


Hematite Iron. 

An improvement is to be reported in East Coast hematite 
pig iron, there being a better demand not only on home account 
ut also for export. Germany has been buying not only Cleveland 
pig iron, but also hematite and basic, and there is a general 
opinion that prices of hematite irun will rise now that there is no 
longer any likelihood of a stoppage of the shipyards, and, more- 
over, ore has been advanced in price. Makers are well sold for 
delivery forward, and prospects, on the whole, are encouraging. 
Mixed numbers continue to be quoted at 67s. 6d. per ton ; but 
sellers are stiffer in that they will make no concessions from this 
rate, and practically they cannot well do so with dearer materials 
and dearer labour. The reason for the advance in the price of 
Rubio ore is that continental countries, especially Germany, are 
buying it heavily, and the Spanish mineowners naturally do not 
lose the opportunity of levying higher prices. For a long time 
the price delivered in this district has been 19s. to 19s. 6d., but 
now the minimum is 19s. 9d., and some merchants refuse to accept 
less than 20s, A rise in freights has not yet contributed to the 

advance in ure, for that has not come to pass. 


Shipments of Iron and Steel. 

The exports of pig iron from the Cleveland district are 
very heavy, and if producers had more iron it is stated they would 
be larger still. German merchants have bought Cleveland pig 
iron rather freely, and it is likely that they will have to continue 
to do so, as trade is extraordinarily brisk over there, and the out- 
put, though much increased, has not been augmented at the same 
rate as the consumption. To Scotland there is likewise a con- 
siderable increase in the despatch of Cleveland iron. The total 
quantity of pig iron exported from Cleveland this month to the 
16th reached 70,912 tons, as compared with 60,887 tons last 
month ; 43,681 tons in May, 1905 ; 52,214 tons in May, 1904; and 
53,140 tons in May, 1903, all to 16th. The exports of manufac- 
tured iron and steel from the same district up to the 16th amounted 
to 23,404 tens, the quantity over the same period of May last year 
being 19,202 tons. The improvement has been mainly in po 


Manufactured Iron and Steel. 

Some branches of the steel trade are brisker with stiffer 
prices, but others are not so active, as, for example, the angle and 
structural iron making establishments ; the expected orders from 
America have not materialised. The best business is done in steel 
rails on export account and rail mills are very busy. Other works 
are well employed, but new orders are few. However, prices are 
well maintained. Heavy steel rails are at £6 7s. 6d. net f.o.b. 
Steel ship plates are at £7, iron ship plates £7 5s., steel boiler 
plates £8, steel ship angles £6 17s, 6d., steel joists £6 7s. 6d., 
steel bars £7, and iron bars £7 5s., all less 25 per cent. f.o.t. 


Ironfounding. 

The founders report that work is nore plentiful, but it is 
not accompanied by any increase in prices, and it is difficult to 
cover cost. This is particularly noticeable in the pipe founding 
branch, where prices are actually easier than they were in the first 
quarter of the year. Now 3in. to din. pipes range from £4 12s.6d. 
to £4 15s. ; Sin. to Sin, £4 10s.; and large pipes are about £4 10s. 
net at works. The railway chair trade is dull, and it is not sharing 
in the revival in the rail trade, for the rails required are largely 
those which can be laid without chairs. The present price of cast 
iron chairs is £3 15s. per ton net at works, 


Shipbuilding. 

There is no improvement in the demand for new tonnage, 
and orders for new tramp steamers are at a standstill, as there are 
already too many on the market, and freights have not improved 
as expected. Builders have plenty of work to go on with, and are 
hopeful that there will be a revival before the contracts pow on 
their books are completed. Much depends upon the course of the 
freight market. There are some orders forthcoming for regular 
liners, but as a rule prices for new shipping are too high. 


Engineering. 
On the whole business is satisfactory, and establishments 
well employed. More particularly is this the case at the bridge- 
building works, and there is more work at the locomotive shops. 


North-Eastern Railway Wages. 


The results of the conference between the head officials of 
the North-Eastern Railway and a committee representing the rail- 
way servants were made known throughout the district on 
Sunday. The conferences were held April 23rd, 24th, and 25th, 
May 3rd, 4th, 5th, &th, and 9th, and a large number of grievances 
were considered. So numerous were the alterations asked for that, 
even after the protracted sittings, the questions of signalmen’s 
— and hours and matters affecting rolleymen, warehousemen, 
and casuals were postponed. Mr. Richard Bell, M.P., the general 
secretary of the Amalgamated Society of Railway Servants, 
expresses appreciation of the great patience displayed by the 
general manager, Mr. A. K. Butterworth, and states that the con- 
cessions are of a substantial character. Unfortunately, the men 
did not express. satisfaction with the outcome of the conference, 
and in some districts spoke strongly against it; indeed, at New- 
castle the strong step was taken of repudiating the agreement 
made by the delegates. The concessions include a revised scale of 
wages for firemen on shunting engines ; a wage of 8s. per day on 
express engines covering 150 miles per day or over ; a reduction in 
the hours of passenger guards from eleven to ten per shift, besides 
establishing a wages scale for this grade ; an advance of the wages 
of ticket examiners at Newcastle by 1s. a week ; an increase of 1s, 
per week to platform porters at eighteen large stations, &c. The 
men’s delegates laid great stress upon their demand for uniform 
pay and a-quarter for night work, but this they did not secure, for 
the company declined to revolutionise their system of payment, 
which was based on the assumption that night work is a recognised 
part of the conditions of service. The delegates contended that, 
owing to the ‘‘ Americanisation ” of the system, the night work 
has been tending to increase, 


Coal and Coke. 


There is a distinct lull in the coal trade, partly because of 
the settlement of the French strike, by which the coalmasters in this 
district greatly profited. The reductions that have been made in 
prices tend to induce consumers to hold back, as they think there 
is a probability of quotations easing further, The demand on 








export account generally is not just now equal to expectations, 
and the orders from Baltic ports are disappointing. ose who 


can will wait for the abclition of the coal tax, and till then will 
buy from hand to mouth. Best steam coal has dropped to Is. 
per ton, f.o.b., and seconds to 10s., but the most pronounced 
decline has been in small steam, which can now be had at 6s., 
whereas a short time ago 8s. and Ss. 6d. were being asked and 
actually realised. Best gas coals are steady at 10s. per ton. 
Bunkers are down to 9s., f.o.b., a decline which wil! suit the books 
of the shipowners, especially in these times of poor freights. 
Coke is easier also, foundry being down to 18s., and medium 
furnace coke can readily be got at 16s. 6d. per ton, delivered at 
Middlesbrough, though 17s. is the regular quotation. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Trade Outlook. 

THE fresh orders available in a number of the larger 
industrial branches have been falling away to a considerable extent. 
This is so in the case of shipbuilding and marine engineering. Of 
course, in these departments there is still a large amount of work 
to be done, with no immediate fear of scarcity of employment. 
At the same time, the productive capacity of the works is so great 
that a constant inflow of orders is required to prevent anxiety as 
to the future. 


Our Export Business. 

Within the last few days there has been a good deal of 
extra inquiry for iron material for the Continent, and especially 
from Germany. It is alleged that the Germans have been receiv- 
ing a great accession of business from Russia, whose supplies were 
depleted during the war. However this may be, the inquiry from 
Germany has been such ax to attract considerable attention, ard 
appears to have led to increased buying on the part of home con- 
sumers. It is reported that Scotch makers of pig iron are well 
sold forward, and the inference is that the bulk of the foreign 
business may yo to the North-East of England. 


Pig Iron Warrant Market. 

There has been asteadier feeling. in pig iron warrants, with 
a fair business both with consumers and on speculative account. 
Cleveland warrants;have sold at 50s. 6d. to 50s. 84d. cash, and 
50s. 7d. to 51s. Od. one month, transactions having also taken 
place from 50s. $d. for delivery in seven days, at 5is. ld. eleven 
days. Scotch warrants are quoted nominally 55s. 9d., while 
Cumberland hematite is at 65s. 3d., and standard foundry pig iron 
50s. 6d. per ton. 


Output and Stocks of Pig Iron. 

The output of pig iron is fully maintained, there being 90 
furnaces in blast in Scotland, compared with 85 at this time last 
year. Of the total, 47 are making hematite, 37 ordinary, and six 

asic iron. Very little change has to be noted in the stocks of pig 
iron in the warrant stores, which at the time of writing consist of 
12,623 tons Scotch warrant iron and 6650 standard foundry pig 
iron. 


Scotch Makers’ Prices. 

The prices of Scotch makers’ pig iron are well maintained. 
G.M.B., No. 1, is quoted at Glasgow 58s. 6d.; No. 3, Sts. 6d.; 
Carnbroe, No. 1, 61s. 6d.; No. 3, 58s. 6d.; Clyde, No. 1, 
65s. 6d.; No. 3, 60s. 64.; Gartsherrie, No. 1, 66s.; No. 3, 61s.; 
Calder, No. 1, 66s. 6d.; No. 3, 61s. 6d.; Summerlee, No. 1, 68s.; 
No. 3, 63s.; Langloan, No. 1, 69s.; No. 3, 63s.; Coltness, No. 1, 
73s. 6d.; No. 3, 62s.; Glengarnock at Ardrossan, No. 1, 66s. 6d.; 
No. 3, 66s.; Eglinton at’Ardrossan or Troon, No. 1, 60s. 6d.; No. 
3, 58s.; Dalmellington at Ayr, No. 3, 57s. 6d.; Shotts at Leith, 
No. 1, 66s. 6d.; No. 3, 61s.; Carron at Grangemouth, No. 1, 68s.; 
No. 3, 63s. 6d. per ton. 


Business in Hematite Iron. 

The amount of hematite being produced in’Scotland at 
the present is larger than at any former time, and the consump- 
tion is also on an extensive scale. For some time back prices have, 
however, been easy, owing to reduced shipments and increased 
stocks in the North of England. At the moment the position is, 
if anything, somewhat firmer. Merchants quote 70s. 6d. per ton 
for delivery at the West of Scotland steel works, although 6d. to 
ls. less has been mentioned on ‘Change as likely to be taken for 
good orders, 


Shipments of Scotch Pig Iron. 

The pig iron shipments from Scottish ports in the past 
week amount to 5040 tons, against 5999 in the corresponding week 
of last year. There was despatched to the United States 800 tons, 
Canada 360, Australia 515, India 210, Italy 140, France 50, 
Germany 95, Holland 145, Belgium 50, China and Japan 165, other 
countries 74, the coastwise shipments being 2446 tons, compared 
with 3300 in the same week of 1905. 


The Arrivals of English Iron. 

The imports of pig iron from the Middlesbrough district 
at Grangemouth during the past week were 9965 tons, against 
13,145 in the corresponding week, showing a decrease of 3176 tons. 
The total arrivals for the year to date are now 189,198 tons, being 
18,243 tons more than in the corresponding week of last year. 


Finished Pron and Steel. 

There has been a moderate business doing in the malleable 
iron trade in the West of Scotland. The position shows little 
change, for while there has been a slight improvement in the 
inquiry, the fresh work is considered not more than sufficient to 
make up for contracts that are being finished. In the steel trade 
there is a large output of shipbuilding material, but it is stated 
that competition between this district and English makers is 
becoming keen. 


Ironfounding and Engineering. 

There is a large amount of work in these branches, but in 
the case of founders it is not very well distributed. Works which 
supply the building trades are reported to be quiet ; while others 
engaged on special castings, both for home use and export, are 
some of them very busy. There is a prospect of additional work 
in the locomotive trade. A large amount of business is being done 
in tubes, and boilermakers are well employed. 


The Coal Trade. 

The shipments of coal in the past week have been heavy, 
the aggregate clearances from the Scottish ports being 301,895 
tons, compared with 292,816 in the preceding week and 241,980 in 
the corresponding week of last year. There is a total increase in 
the shipments for the year to date amounting to 614,244 tons. 
Prices of shipping coal are well maintained, the quotations at 
Glasgow Harbour being for steam coal 9s., ell 9s. to 9s. 6d., and 
splint 9s. per ton. The trade with the Continent has been very 
active, and the business on the East Coast shows a marked deve- 
lopment on this account. The coalmasters are well pleased with 
the prospect of the export duty on coal being removed in 
November, but they generally condemn the’ proposed legislation 
for restricting labour at the mines to eight hours per day. They 
point out that at many of the collieries this would mean-- consider- 
ing the time spent descending and ascending the pits—not more 
than six hours’ labour daily. The result, they allege, would be a 
heavy tax upon the production of coal, and prices would be sure to 
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rise in a way that would hamper industries using large quantities 
of fuel. The Scottish Miners’ Federation have decided, in view of 
what they term the general prosperity of the coal trade, to insist upon 
an immediate advance of 12} per cent. in the colliers’ wages. The 
matter will no doubt be brought before the Conciliation Board, 
and it is hoped that no rash course will be adopted by the men. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AFTER some brief period of quietness, and easier 
Cardiff, an alteration in the coal trade has set in. The 
Admiralty orders were booked, Saturday, witnessed one of the 
smallest exports of late, only ten cargoes being dispatched, with a 
total load of under 20,000 tons. Now tonnage is coming in more 
freely. On Tuesday twenty-nine cargoes were exported of between 
60,000 to 70,000 tons, several over 5000 tons, and prospects are 
decidedly better. The leading features on Change, mid-week, 
were a firmness for best steam, seconds firm, drys steady, but 
small steam has been coming in more plentifully, with the result 
of prices becoming easier, Latest quotations are :—Best large, 
15s. 3d. to 15s. 9d.; best seconds, 14s. 6d. to 15s.; seconds, 14s. to 
lds. 3d.; drys, 13s. 6d. to 13s. 9d.; best smalls, 9s, 6d. to 9s. 9d.; 
best ordinaries, 9s. 3d.; seconds, 8s. 6d. to 9s.; inferiors from 8s. 3d. 
Monmouthshire semi-bituminous: Best, 14s. 6d.; best ordinaries, 
14s, to 14s. 3d.; seconds, 13s. 3d. to 13s. 6d. House coal: Best, 

* 15s. 3d. to 15s. 6d.; best ordinaries, 14s. to 14s. 6d.; seconds, &c., 
lls. to 13s.; No. 3 Rhondda, 15s.; brush, 13s.; smalls, 11s. to 
lls. 3d.; No. 2 Rhondda, 12s. 3d. to 12s. 6d.; smalls, 8s. 6d. to 
9s, 3d. 


Admiralty Orders for Steam Coal. 

I remarked last week that it was expected that the 
Admiralty orders for coal in June would improve the condition of 
things. These orders have now been placed. As in former cases, 
strict injunctions were given for secrecy, and particulars even of 
quantities are withheld. It is, however, known that the total 
quantity booked will be about 100,000 tons, and that this is 

istributed amongst the leading coalowners who are on the list. 
On Change, Cardiff, it was stated, mid-week, that the Admiralty 
had paid up to lds. 74d., less 24, for one or two of the coals on list, 
and that for June a firmer demand—whether successful or not is 
unknown—was made for l6s. for the samecoals. If correct, and it 
is likely, the fact will be of importance as showing a belief in an 
upward tendency of the market. 


Patent Fuel, Coke, and Pitwood. 

Patent fuel is in demand at all ports, Cardiff, Swansea, 
Newport, and Port Taltot have all been fairly active of late. 
Swansea last week despatched 12,000 tons. This week Cardiff is 
shipping largest, 2500 tons going to Messina. Cardiff prices are 
tirm—1l6s. to 16s. 6d.; this price also rules at Newport ; Swansea 
quotes 13s. to 14s. Coke maintains its figures. Cardiff quotations 
are ]6s. 6d. to 25s., and similar figures are quoted at Newport. 
Pitwood prices are firm in all quarters, 21s. 9d. to 22s., Newport 
and Cardiff. 


rices at 


Swansea Coal Trade. 

The anthracite trade is improving generally. In the 
Brynamman and also in the Abererave districts increased demand is 
being experienced, and the improvement is shared in house and 
steam qualities. Operations have commenced at the Copper Pit, 
Morriston. It is intended to sink also to the Hughes seam, which is 
thought will be gained 60 yards below present shaft. Latest 
prices: Best anthracite, 17s. 6d. to 18s. 6d.; seconds, 16s, to 17s.; 
big vein, lls. to lls. 6d.; red, 10s. to 10s. 6d.; cobbles, 17s. to 
17s. 6d.; nuts, 17s. 9d. to 18s. 6d.; peas, 1ls.; rubbly culm, 5s. 6d. 
to 6s.; duff, 4s. Steam coal, 14s. 6d. to 15s. 6d.; small, 8s. to 9s, 
No. 3 Rhondda, I4s. 6d. to 14s. 9d.; smal], 10s. No. 3 Rhondda 
is in good demand ; No. 2 quieter. 


The Tin-plate Trade. 

Old authorities state that in the experience of from fifty 
to sixty years nothing like prevailing conditions have been known. 
Block tin is now quoted at £212, representing, as a tin-plate 
master states, an advance of no less than £29 in less than two 
weeks. In addition to this, tin-bar has been advanced 2s. 6d., and 
ma are now £5. Scarcity of tin is the alleged cause. This may 

»e expected to bring about a collapse in many quarters. Next 
month a week’s stoppage is arranged, though how far this will 
improve matters is doubtful. Tin-plate authorities stated firmly 
this week that after using up the raw material it will be suicidal 
to continue operations, as every thing has advanced. In proof they 


quote that Bessemer pig is at 65s.; Middlesbrough, 50s. 5d.; lead, | 


£17 7s. 6d.; copper, £86 15s.; silver, 30}id. per ounce ; spelter, 
£26 17s. 6d. Of late there has been a close agreement between 
make and export of tin-plate. Last week 69,940 boxes were 
received from works, and 69,151 boxes exported, leaving stocks at 
226,596 boxes. Latest prices on ’Change, Swansea, are :—Bessemer 
primes I.C., 20 by 14, 112 sheets, 108 1b., 14s. to 14s. 14d.; Siemens, 
lds. 3d.; C.A. roofing sheets, £9 5s. per ton. Big sheets for 
galvanising, 6ft. by 3ft. by 30 gauge, £9 17s. 6d. per ton. 
Finished black plate, £9 15s. per ton. In connection with the 
tin-plate manufacture considerable divergence of opinion exists ; 
Mr. Trubshaw, Chairman of the Welsh Tin-plate Masters’ Associa- 
tion, taking oppositional views to Sir I. J. Jenkins, and asserting 
that dumping of foreign bars is of serious injury to the trade. 


Iron and Steel Trade. 

A fair degree of activity is shown at the leading iron and 
steel works. One cargo of steel rails—1000 tons—was despatched 
last week from Cardiff to Bombay, several consignments of rails 
despatched on Great Western account, and a quantity of light 
colliery rails forwarded. Newport has been busy in coastwise 
despatch of iron and steel, six going one day to Lydney, Glos., billets 
and bars, totalling 795 tons, and 430 tons sheet iron to Bristol. 
Newport during last week received one large cargo of steel billets 
from New York—3500 tons. In the Swansea district the output 
of steel has been well maintained, despite the serious outlook 
in the tin-plate trade, and leading ironworks have continued their 
large importations of iron ore, principally from Bilbao, One excep- 
tional item of interest may be noted, the receipt by Guest, 
Keen and Co., at Dowlais, of pig iron from Middlesbrough. 
iron, Scotch, is at 50s. 9d.; Welsh hematite bars, 70s. ; 
heavy, £6 7s. 6d.; Bessemer and Siemens bars, £5; 
18s. 6d. 


Colliers’ Wages Advanced. 

Another instance of the good relations existing between 
colliery owners and men has been given in connection with the 
demand of the men for an advance of 3? per cent. At the last 
meeting of the Conciliation Board this was amicably adjusted, the 
men consenting to accept 24 8 cent. Labour outlook is more 
favourable in most districts. In respect of the non-federationists 
who have not yet joined, it is expected that by the end of the 
month, at which time notices will mature, the outsiders will fall 
into the ranks. Two districts remain firmly opposed up to date, 
the Merthyr and Plymouth and Taff and Bag and fears have 
been expressed that an intention existed to bring about a stoppage. 
Doubtless the influence of the agents will be strongly and amicably 
used ; and now that the haulier difficulty has been removed, there 
will be no hindrance to a good run of trade. 


iron ore, 


The Water Question. 
Ebbw Vale, having incurred a cost of £175,000 for water 
supplies, is objecting to share the cost with Glamorgan of making 
surveys, in accordance with new powers sought by the latter. 
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New Coal Screening Plant. 

The Cambrian Coal Company is erecting new coal screen- 
ing plant at its extensive collieries in Clydach Vale. When com- 
pleted—and it is fast nearing—it will be one of the largest 
installations in the country, and equal to an output of 5000 tons 
per diem. The estimated cost is between £12, and £13,000. 
Other collieries are adopting similar arrangements. One of these 
is Lockett’s, and, as a noticeable fact, this colliery was established 
by one of the early pioneers, and now is quite abreast with most 
advanced methods in coal washing, electric power, Xc. 


The Drainage of Swansea. 

New schemes, one entailing a cost of £47,000 for the 
drainage of the western district, and a 6ft. sewer at a cost of 
£20,000, were under discussion by the Water and Sewers Com- 
mittee this week, and have been recommended. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland- Westphalia. 

BrIsK activity prevails in all departments of the iron and 
steel industry, nut merely on home account, but also for foreign 
consumption ; large lots are being bought, owing to the slight abate- 
ment in demand noticeable early in March having given place to a 
general and steady improvement. There is reason to expect a 
further increase in activity, for some branches at least ; the demand 
for structural iron of every description for San Francisco will be 
great during the next few months, and part of the requirements 
it is hoped will be bought in Germany. Even if a small part only 
of the iron required in San Francisco is bought on the German 
market, the shops will receive ample employment, and as the pre- 
sent export prices are remunerative, being in many cases almost 
equal to those quoted for home consumption, prospects in the iron 
trade may be regarded as fairly bright. Both the Coal Convention 
and the Pig IronSyndicate have resolved toabolish the export bounty 
for the third quarter, while the Steel Convention has reduced the 
export bounty to M. 5 p.t., in consequence of the advances in export 
quotations. From the crude iron market most favourable accounts 
are received, especially with regard to foundry pig, which is so 
largely called for that consumers, in a few instances, had to turn 
to England for supplies. Quotations have not changed ; only for 
hematite, and for foundry pig, an advance of M, 2 p.t. is quoted 
for the North German district. The scrap iron market is just a 
trifle less dull than previously. Very good accounts are given of 
the semi-finished steel trade. The rolling mills complain of being 
hardly able to secure sufficient supplies, because the large steel 
works consumption for their own manufacturing shops js so heavy. 
The Steel Convention has resolved on an immediate rise of M. 5 p.t. 
for girders and semi-finished steel, which is also to be maintained 
during the third quarter. Shipments in sectional iron are heavy ; 
in March of present year 177,000 t. have been delivered, which is 
50,000 t. more than in the same month last year. Bars, though 
in good request, are rather low in price, considering what 
manufacturers haye to pay for raw iron, and for fuel; as a 
rule, M.- 120 p.t. is noted, but dealers are said to do business 
at even less. A satisfactory condition prevails in the sheet trade, 
inland demand being good, and quotations fairly remunerative. 
On foreign account, too, a pretty lively business is done, only 
quotations are complained of as beipg rather too low. Heavy 
plates for shipbuilding and structural purposes are in strong 
request. A good business is done in wire generally. According 
to the Rhenish-Westphalian Gazette, the Drawn Wire Convention 
resolved upon an immediate advance of M. 5-50 p.t. for drawn 
wire, a rise in the prices for semi-finished steel having been pro- 
posed at the same time. 


Brisk Trade in the Siegerland. 

The situation all round is firm and satisfactory, both the 
blast furnace works and the manufacturing establishments being 
very well engaged, chiefly on inland orders. There is so much 
work coming in for home consumption, at good prices too, 
especially in the manufactured iron departments, that the mills 
and forges do not care for foreign orders, except at very remune- 
rative prices, and the bounty on export orders has, in several 
instances, been reduced. A very extensive home demand comes 
in for sheets, also heavy plates sell freely. Galvanised articles are 
well inquired for, and so is hardware. 


Rise in Quotations in Silesia. 

The favourable position formerly reported continues on 
the Silesian iron market. The pig iron produced goes into 
immediate consumption, and for malleable iron, too, demand during 
the week has been extensive, and stocks are, consequently, very 
low. Breslau dealers have raised the prices for bars from M. 150.50 
¥ to M. 160 p.t., those for plates have been advanced from 
M. 179 p.t. to M. 185 p.t. 


The German Coal Trade. 


The Aspect of the coal markets over here remains 
bright, increasing demand being generally reported. The favour- 
able condition of the iron and allied industries cannot fail to 
influence the coal trade, and there is good reason to expect the 
next few months to be busy in the coal and coke department, even 
though house fuel is but indifferently called for now, except by 
the larger dealers, who like to fill their stores in May and June. 
Numerous orders continue to come in from France, but the 
Rhenish-Westphalian Coal Convention does not care to take in 
large contracts at present, until coal has become less scarce, and 
an export bounty is again granted. 


Increasing Demand for Piates in Austria. 

All branches of the Austro Hungarian iron market are 
well occupied. Activity in the building department continues 
brisk, and there was an increase in the consumption for plates ; 
quotations all round are firm. Both pit coal and brown coal show 
much life, and stiffness as regards prices. In Bohemian brown 
coal there is rather more being done this year than last, 


The French Iron Industry. 

It is difficult to give an oxact account of the present con- 
dition of the iron and steel trade in France, for although nearly 
all departments are strongly occupied, and numerous orders come 
in, still strikes and political movements have caused a good deal 
of trouble and disturbance, and the future certainly louks 
clouded. Not much speculative business is, therefore, done ; 
quotations are well maintained though. An almost alarming 
scarcity of coal is reported from the French coal market, prices 
moving upwards, 


Remarkable Improvement in the Belgian Iron Trade. 


The feeling all round is hopeful, a large number of foreign 
contracts having recently been received. India, Japan, China, and 
Australia are covering their requirements now, and Belgian iron- 
masters have come in for a share of the work too, Owing to the 
improving tone that prevails on the Belgian iron market prices for 
channel and Tiron haveadvanced 5s. p.t. Pig iron is scarce, and stiff 
in price consequently. Scrap iron and semi-finished steel have like- 
wise improved in quotation, and bars and rails, as well as general 
railway rolling stock, being strongly called for, realise favourable 
prices. Stocks in coal are low in Belgium, and German supplies 
have acccrdingly increased during the week. In the coke trade a 
scarcity in material is reported ; quotations for coal, as well as for 
coke, tend to increase. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 2nd, 1906, 

THE steel plants throughout the country are very active ; buyers 
of basic and Bessemer pig and manufacturers of machinery’ are 
also large buyers of foundry and gray forge iron. The makers of 
cast iron pipe are also large buyers of No. 3 iron, and there 
are inquiries to-day for large supplies for cast pipe purposes 
which will no doubt be placed just as soon as details to deliver 
can be determined. The entire pig iron market is strong, and 
the southern furnaces continue to attract a good deal of business 
Pennsylvania furnaces are not in position to accept much business 
for delivery before early autumn. : 

There is but little buying of iron ore at the lake docks, owin 
to the difficulty in transportation. Strikes are interfering with 
the loading of vessels. It is a question of unionism, and the 
strike will probably continue for some time. 

The culiucaiaa strike is virtually on, although there is sti} 
some hope that an adjustment may be made at the eleventh hour, 
The miners ask for an additional 10 cents per ton, but this demand 
has been abruptly refused. There appears to be nothing else for 
the miners to do than to strike. The supply of coal will last for 
some months, 

There is a fair demand for steel rails, and the latest batch of 
orders amounts to 60,000 tons, which were taken by the Tennessee 
Coal and Iron Company for delivery next year. All of the steel 
companies have their eae open for steel rail orders for next 
year, and the price agreed upon is the same which has prevailed 
for several years, namely, 28 dols. Large orders are coming in 
from all the larger cities of the country for structural materia] 
used in the erection of large buildings, most of them for office 
purposes. So far this month the American Bridge Company has 
received quite a number of inquiries. The bookings of that com. 
pany for last month amoun to 60,000 tons, and inquiries are 
coming in every day. All branches of the iron trade are fairly 
active. The sheet mills are filled up for sixty to ninety days, and 
prices will probably stand just where they are. The steel plate 
mills are anticipating a large volume of business from the car 
builders, because of the urgent requirements for rolling stock con- 
sisting of steel. Basic iron was never more active than at present, 
and all kinds of hardware are in good demand. Copper is more 
firmly held than last week, and exports from Atlantic ports for 
the past week were 2401 tons. For the first twenty-six days of 
April the exports amounted to 11,384 tons. Tin has advanced 
a cent a pound under speculative influences. Domestic consumers 
are paying 39-75 for small spot lots. An active demand for lead 
has sprung up, and prices have advanced five points. Producers 
in the West are holding shipments for a slight advance. Spelter is 
fairly active throughout the West. ‘Aluminium is active at 35 cents 
per pound for No. 1 ingots, and 33 for No. 2. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. JAMES MARTIN, of Staveley, has been elected President of 
the Derbyshire Miners’ Association, in succession to Mr. Kenyon, 

Mr. Gitbert LittLe, of Smethwick, has purchased a new engi- 
neering works at Great Horton, Bradford. It is anticipated that 
the works will be in full operation next July. 

Mr. ALFRED EyLes, Deputy Accountant-General of the Navy, 
has been appointed to succeed the Jate Sir Gordon W. Miller, 
K.C.B., in the office of Accountant-General of the Navy. 

A. F, Craic anp Co., Limited, notify us that on May 7th they 
moved to 30, Great St. Helen’s, E.C., and that their telephone 
number is now 1434 Avenue. 

Messrs. G. R. SPEAKER AND Co., 29, Mincing-lane, London, 
E.C., have been appointed sole concessionaires of the British 
patent rights for ‘Eternit” asbestos roof slates and ‘‘Eternit ” 
asbestos insulating sheets. 








Wiru the exception of the year 1900, when the Paris 
Exhibition attracted so many visitors from this country, the 
number of passengers crossing the Channel by the Newhaven and 
Dieppe route last year was the largest on record, the total reaching 
216,602. 

Since January Ist, 1902, the following ships have been 
removed from the fighting list :—Kight battleships, 10 armoured 
cruisers, 20 protected cruisers. The following ships have also been 
classed as of comparatively small fighting value :—Three battleships, 
16 protected cruisers. Since the same date there have been 
laid down :—Thirteen battleships, 18 armoured cruisers, 4 protected 
cruisers. There are at present under construction, for the British 
Navy, 6 battleships and 10 armoured cruisers ; for the French 
navy, 6 battleships and 5 armoured cruisers; for the German 
navy, 5 battleships and 2 armoured cruisers. The programme of 
new construction in the Estimates now before the House includes 
provision for four armoured vessels. The German estimates for 
the current year include provision for two battleships and one 
armoured cruiser, and the French estimates include provision for 
six battleships. The above figures were given by Mr. Robertson 
in the House of Commons on Tuesday in reply to a question. 


Contracts.—Messrs. Bruce Peebles and Co., Limited, London 
and Edinburgh, have received from Messrs, Willans and Robinson 
an order for two 750-kilowatt 6000-volt three-phase turbo alter- 
nators for the Natal Government Railways’ new electric generating 
station at Durban.—C. and A. Musker (1901), Limited, of Liver- 
pool, have secured the contract for four electric jib cranes from 
the Great Central Railway for its warehouse at Seacombe, Cheshire, 
and also from the Western Counties Creameries for one electric 
wharf crane.—Messrs. Siemens Brothers and Co,, Limited, hav: 
sent us a list of the contracts they have recently entered into. 
Among these we notice three contracts for winding engines, one 
each for the Duffryn Rhondda Collieries Company, Limited, and 
Axwell Park, and two for the United Alkali Company. This firm 
has also been entrusted with the complete electrical equipment of 
a glass works for Pilkington Brothers, Limited, and for two electric 
telphers for handling casks of tobacco for the Bristol Docks Com- 
mittee.—The North-Eastern Railway Company has accepted tho 
tender of Veritys, Limited, Newvastle, for ‘ Aston” interpole 
motors for the permanent way shops at Hull.—The St. Pancra 
Ironwork Company, Limited, has secured the order from the 
Borough of Nelson, Lancashire, for a 5-ton tipping wagon and 
trailer. We understand that on the trial run the motor climbed a 
gradient of 1 in 6 with a load of 5 tons 15 cwt. on board, making 
steam on the way up.—Orders have been placed with Messrs. Ed. 
Bennis and Co., Limited, Little Hulton, Bolton, and 28, Victoria- 
street, London, S.W., for four chain-grate stokers for Calcutta; 
three for the Kensington and Notting-hill electric light and power 
station ; and two for Messrs, Clarke, Chapman and Co., Limited, 
of Gateshead-on-Tyne. The firm also recently received orders for 
its stokers and compressed air furnaces for Victoria Mills, Chorley ; 
Mutual Spinning Company, Heywood ; Fletcher Brothers, Limited, 
Hahfax ; Messrs. Richard Smith and Sons, Kidderminster ; R. il. 
Symington, Limited, Market Harborough; Messrs. Curtis and 
Harvey, Rochester; Messrs. Howard and Bullough, Limited, 
Accrington ; and the Bloemfontein Corporation electricity works. 
—Davey, Paxman and Co., Limited, of Colchester, have secured 
an order for ten horizontal compound engines, on the Paxman- 
Lentz system, of an aggregate of 7000 horse-power, which are for 
an electric light installation, 
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: CATALOGUES. 


Macuine TOOL COMPANY, Limited, Nottingham.—No. 58 cata- 
ogue of new and second-hand machine tools, 

Davies AND MeTCALFE, Limited, Romiley, near Manchester. 
Catalogue of exhaust steam injectors for locomotives, 

WILLIAM SKINNER, 51, New Kent-road, London.—Wholesale 
trade price list of cycle and motor fittings and accessories, 

siums MANvFaAcTURING Company, Limited, Welbeck Works, 
Kilburn, London.--Catalogue of commercial motor vehicles. 

NiLEs-BEMENT-POND Company, New York,—Illustrated list of 
Niles electric travelling cranes for use in stoneyards and other 
places. =e : 

British THOMSON, Hovston Company, Limited.~“Pamphlets 
Nos, 192 and 193, electrically-driven grinding tools‘tind knife 
switches. ee 

De Dion Bouton, Limited, 10, Great Marlborough-street, 
London, W.-~This is a neat little catalogue of accessories recom- 
mended for De Dion Bouton motor cars, 


Rew Gear ComMpANy, Linwood, near Paisley.—Price list of 


gears and gear-cutting. All kinds of machine-cut teeth are 
included in this price list. 
VAUGHAN PcLLEY Company, West Gorton, Manchester. 


(Catalogue and price list of details and specialities required in high 
efficiency power transmission plants, 

NiLEs-BEMENT-POND Company, 111, Broadway, New York. 
The April issue of the Progress Reporter contains an illustrated 
description of the Bethlehem Steel Company’s Works. 

ALLEY AND MACLELLAN, Limited, Sentinel Works, Glasgow.— 
Catalogue No. 2, Motor. This booklet describes the Sentinel steam 
wagon, with which our readers are already familiar. 

LILLESHALL Company, Limited, 71, Finsbury-pavement, London. 
—The new book of pig iron and of sections and sizes of rolled iron 
and steel is conveniently arranged and well indexed, The rolled 
sections are of almost every conceival le type. 

ZimmeERn CONVEYOR COMPANY, 82, Mark-lane, London.—The types 


of conveying apparatus constructed according to Kreiss’, Thomp- | : > 
son’s, and Zimmer patents, are described in this catalogue, and | and a fixed or rotatable outer casing. é 
| serve to maintain the correct distance between the discs attached 


their adaptations to various plants illustrated. 

PremieR GAs ENGINE Company, Limited, Sandiacre, Notting- 
ham.—Section F.G. catalogue contains a description of single- 
cylinder scavenger engines, sizes O.P.Q.—150, 200, and 250 
indicated norse-power—together with information. 

MANLOVE, ALLIOTT AND Co., Limited, Nottingham.—‘‘ Modern 
Sugar Mills” is the title of this catalogue. The illustrations relate 
chiefly to machinery made to fill two orders for different parts of 
the world, but a few other types have been added. 

JAmMresS HODGKINSON (Salford) Limited, Pendleton, Manchester. 
Hodgkinson’s automatic smokeless coking stokers with  self- 
cleaning fire-bars are illustrated and deseribed in this publication. 


A number of illustrations of installations of this apparatus are | 


included. 

MASCHINENFABRIK OERLIKON, Oswaldestre House, Norfolk- 
street, Strand.—Lokomotive fiir einphasenwechselstrom von 15,000 
volt spannng. This is a neatly printed pamphlet describing very 
fully the installation of an electric railway in Switzerland on the 
single-phase system. 


NAYLER AND Co., Limited, Hereford. 


Nayler oil engine. The latter is fairly well known to our readers, 
but the wagon, made in two sizes, is a new departure. It has a 
vertical fire-tube boiler, horizontal compound reversing type, and 
gear drive, ; 

VAUGHAN PULLEY Company, West Gorton, Manchester. 
Catalogue and price list of details and specialities required in 
high-efficiency power transmissions. The contents of this compact 
publication are very numerous, and the tabular information given 
relating to power transmission is useful. 

Watson, LAIDLAW AND Co., Dundas-street (South), Glasgow. 


This is the tenth edition of a catalogue of ‘‘ Weston” centrifugals | 


and accessories. The machines illustrated are intended for the 
treatment of sugar, but this firm also makes this type of machine 
for all other purposes to which they can be put. The book is very 
effectively produced. _ i 

TrvssED CONCRETE STEEL Company, 11, Tothill-street, West- 
minster.—The object of this book is to place before architects 
and engineers in a concise form the most important principles of 
the Kahn reinforced concrete, together with various examples of 
modern practices in actual constructions. The book will be found 
highly instructive to all interested. 


Tue Tvpor AccumvLator Company, Limited, 119, Victoria- | 


street, Westminster, S.W.—The new catalogue of Tudor accumu- 
lators is very complete. We learn that this firm is now giving 
special attention to small batteries, and is not confining itself 
to the same extent to central station batteries, for which hitherto 
it has been chiefly known. 

A. ReYROLLE AND Co., Limited, Hebburn-on-Tyne.— New 
ara on oil switches and motor starter and speed regulator. 

the motor starter and speed regulator includes a special construc- 
tion of resistance, which is made without resistance wires, and, 
therefore, reduces the risk of failure and stoppages due to faulty 
operation or overloading, which are common with wire resistances. 
he mechanical construction is also strong. 

INTERNATIONAL Sieawart Beam Company, 3, Sempacherstrasse, 
Incerne.—This pamphlet describes the Siegwart beam, a new fire- 
proof system in reinforced concrete suitable for all kinds of public 
= private buildings. The great advantage claimed for the 
Slegwart system is that it consists of hollow beams of reinforced 
concrete, which are manufactured in the workshops and arrive 
finished and ready for use on the building. 

KENNicoTr WATER SOFTENER CoMPANY, 29, Great St. Helens 
London.—Leaflet A, describing the type A water softening and 
purifying apparatus ; leaflet B describes the B type. For those 
Z — readers who are not familiar with this system, it may be 
ine Toy the process consists of automatically treating varying 
> w, oo les of water with varying quantities of materials—always in 
bs same proportion. It is continuous in its action, automatically 
tarting and stopping with the beginning and ceasing of the flow of 
water into the apparatus. 
ener Mounts ComPaNy, Port Richmond Ironworks, 
The, as Bulletin No, 2: Turbines and centrifugal 
ion < hnical pamphlet is published for the 
the arn engineers and others desiring information concerning 
‘le py aon in power and efficiency of a turbine wheel, when run- 
dition: header number of revolutions and operating under 
to fond eads of water. The information will be found valuable 
sian Pree yoone. arse the utilisation and development of water 
running of the mig Ag those making a study of the economic 
and Stor PLOSIVES Company, Limited, 62, London Wall, E.C., 
Tcese er ag Gun-cotton: Its History, Properties, Manu- 
hte | Uses,” is the title of this interesting pamphlet. The 
Somea Po 4 gun-cotton as carried out at Stowmarket is 
into ectid ‘eee the —— for compressing gun-cotton pulp 
ps i ‘Hithe wt for shell charges and for torpedoes and submarine 
a small-sised a ego charges have been built up from a number 
+ satied cn 8, cubes, or discs, and, while the manufacturers 
pal noe themselves that the new process will be found a 
‘upply communal = ior eg system, they are still prepared to 
under the old ce ong cotton in segments of any size or shape 


Phila- 
pumps. 
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Two catalogues received | 
from this firm are devoted to Nayler steam road wagons and the 


| tofore been used in Otto-Langen gas motors and in free-wheel 
| bicycles. 
| in clutches, are provided with feathers that are adapted to be slid 


| shaft causes the drum to engage the shaft and the casing to be 


gears. 
a single, double, and triple threads respectively, the threads 


engage with a singie worm wheel having one set of annular or other 





BRITIS® PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an i tion is ted from abroad the name and address of 
the Communicator is printed in itatics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti t of the accept of the let 
specification. 

Any person may on any of the grounde mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 














TURBINES. 


January 7th, 1905.—IMPROVEMENTS IN OR PERTAINING TO 
Torpines, Henri can Meerten, Djero-Koeta, Buitenzorg, Isle of 
Java. 

This invention has for its object both to modify the construction 
of motors of this type so that they can be driven by internal com- 
bustion, whereby steam or other fluid pressure generators are 
dispensed with, and to obviate the difficulty which at present 
exists with respect to the reversal of motors of the type referred 
to. A turbine motor is adapted to be driven by internal combus- 
tion by the provision at its inlet end of a portion called the driven 
portion, that serves to produce in the turbine a forced draught, 
and is composed of vanes or buckets and guides, the directions of 
which are the reverse of those of the main portion, called the 
driving portion of the turbine. There are eight figures. Fig. 1 
shows in elevation, partly sectional, a turbine of the drum type, 
comprising a driven section 1 and a driving section 2. The storage 
of compressed air is effected by providing the turbine with an 
outer jacket 3, the space 4 between which and the turbine casing 5 
forms a compressed air reservoir. The supply of compressed air 
to the turbine is controlled by a double-beat non-return starting 
valve located at the neutral portion of the turbine, its stem passing 
through the stuffing-box 8 on the jacket 3. When the turbine is 
of the disc type it comprises alternate discs keyed to the shaft 
Distance pieces engage and 
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Fig. 1. 


to the casing. The drum or set of discs equivalent thereto is 
coupled to its shaft by means of ball clutches, such as have here- 


The ball races, which may be of the construction usual 


in slots or keyways. When one shaft only is provided the arrange- 
ment is such that the sliding of the races in one direction along the 


locked to the framing, whilst the sliding of the races in the oppo- 
site direction locks the drum to some fixed part and causes the 
outer casing to engage the shaft. In the construction wherein 
two shafts are provided, and wherein the casing and the drum are 
adapted to rotate in opposite directions, the drum is in one posi- 
tion of the races clutched to the inner, and the casing to the outer 
shaft, whilst in the other position of the races the drum is clutched 
to the outer and the casing to the inner shaft.—A pri/ 18h, 1906. 


VARIABLE SPEED GEAR. 


1590. January 22nd, 1906.—A New OR IMPROVED VARIABLE 
SPEED DRIVING GEAR, James Dykes, Alexander Dykes, Andrew 
Dykes, Hugh J. Stewart, and Alexander 8S. Pettigrew, all of 
Dykes and Co., Anchor and Hope-lane, Charlton, S.E. 

This invention is for the purpose of simplifying the mechanism 
and for reducing the weight and cost of variable speed driving 

Two, three, or more worms are formed on a spindle, having 


being of the necessary shape and pitch to enable any of them to 
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Fig.2. 


shaped teeth, each worm or screw having a space between it and 
the next, the distance being such that when any one is in gear with 
the worm wheel the others are clear of the same. There are four 
figures. Fig. 1 isan elevation. Fig. 2 isa plan. The spindle a 
carrying three worms or screws—shown with single, double, and 
triple threads—is carried in a carriage b, which is made to slide 
on a fixture ¢ at will, so that any of the worms or screws may be 
brought to gear with the worm wheel d, so as to cause it to revolve 
round, or with the shaft e shown broken, the teeth f being of 








operating such valves mechanically. 


the suction and delivery pipes ¢ f. 
the central crosshead pin g, seated in the solid metal of the barrel, 
the water passage curved to one side and back again to the axis to 
miss the crosshead pin. As shown, the water passage is duplicated, 
the two passages / passing one on either side of the crosshead 
= g. The water passages are shaped as shown, so that their com- 


annular or other suitable shape, so as to suit the different threaded 
worms. The shaft g passes through the carriage l, on which shaft 
two projections / h are fixed, two ends of which are attached to 
two rings i 7, which encircle two antifriction metal or ball thrust 
collars jj. The other two ends of the projections fit into recessess 
formed at the proper places on the fixture c, so that the two pro- 
jections h/ engaging in any two recesses will cause a worm to 
engage with the worm wheel d, and also lock the carriage ) to the 
fixture c, and thus hold the whole in its proper position. To 
operate the arrangement the shaft g is first turned in the direc- 
tion of the arrow, thus disengaging the worm from the wheel d 
and the carriage from the fixture c. The carriage ) is now pushed 
or pulled by suitable mechanism attached to the shaft g, until the 
worm required is in its proper position. By turning the shaft 
back to its original position the gear is engaged and the carringe 
locked to the fixture ¢,—April 18th, 1906, 


PUMPS. 


11,378. May 31st, 1905.—IMpROvEMENTS IN RoTaRY PUMPS AND 
Motors, James Atkinson, Glenburn, Mellor, Stockport. 

The object of this invention is the construction of a rotary pump 
or motor, more particularly suitable for compressing or exhausting 
air or other gases, and for use as an air pump for condensing 
steam engines, either surface or jet condensing. There are four 
figures. Fig. 1 is a sectional elevation of a pump. The pump 
consists of a rotary part fixed on a shaft, which when in operation 
is rotated at a high rate of speed. The outer portion of the 
rotating part is of a trongh-like section, and is divided up into a 
considerable number of pockets ¢ by radial divisions. These 
pockets ¢ are open to the periphery, but are otherwise eaclosed, 
excepting for a port or ports d in each of them. The rotating part 
a rotates in a space contained between the casing and the cover 
having an internally projecting part enclosing spaces gg and hh — 
—in this instance, two of them. The two spaces gg form suction 
chambers, and the two spaces 1h form delivery chambers. They 
are shown enclosed by the dividing ribs ™ and an ontside cover. 
The casing is of elliptic form, at its minor axis fitting closely to the 
ribbed portion of the rotating drum, the rest of the casing forming 
two crescent-shaped enlargements at the major axis. Suitable 
suction ports j are provided in the internally projecting part of the 
cover from the suction chambers yg, and a delivery port or ports / 
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is provided to each of the delivery chambers 4. The suction 
ports j may be opened out into one continuous port, so as to give 
avery free entry. As the rotating part a revolves, the ports d 
make communication with the ports 7 and & to the suction 
chambers gg and to the delivery chambers hh. Water or other 
fluid is admitted to the suction chambers gg, and, as the rotating 
part revolves, gets access to the casing, being driven by centrifugal 
force outwards to the inner surface of the casing. The machine 
can only contain a certain quantity of fluid limited by the areas 
past the portions of the casing at the minor axis, any excess being 
driven through the delivery ports &. The pockets ¢ of the 
rotating part thus have spaces formed at their inner portions into 
which air—gases or vapours—together with any excess fluid, is 
drawn whilst the ports d are passing the suction ports j. This air 
is then compressed and driven out through the same ports d as 
they open to the delivery ports £4, together with any excess cf 
fluid.—A pril 18th, 1906. 

12,961. June 22nd, 1905.—IMPROVEMENTS IN PUMPS AND VALVES, 

Thomas Thompson, 30, Lee-terrace, Blackheath. 

This invention relates to pumps of that class in which a tubular 
barrel, containing a valve, is reciprocated in the suction and 
delivery pipes, so that the waterway hasat all points the same sec- 
tional area. The object is to facilitate the operation of the 
reciprocating barrel, and to construct the ball valves and their 
boxes in such manner that the sectional area of the waterway is 
practically the same at all points, and to provide means for 
There are seven figures. 


Fig. 2 is a vertical section. The tubular barrel @ has cylindrical 


ends, adapted to reciprocate through the glands Jc in the ends of 
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The barrel a is driven through 


ined area is at all. points equal to the area of the suction or 


delivery ends of the reciprocating tube, and to present easy curves 
for the passage of the water. 


The crosshead pin g is mounted on 
a slide block, sliding in guides on the bed plate m, and operated 
by means of the connecting-rod from a crank on the main shaft o. 
If desired, the barrel may be driven from the main shaft by two 
connecting-rods, one on either side, in which case the slide block 
and guides may be dispensed with. The valve p is a ball valve, 
mechanically operated, is contained in a valve chamber 4, and is 
guided on to its seat by the ribs or wings r. Above the valve is 
the cup s that limits the lift of the valve, and that is fixed to the 
rod ¢, sliding in the solid metal between the passages h. A lever, 
fulcrumed on a pin, bears on the end of the rod ¢, and at the end 
of the down stroke the outer end of the lever comes against an 





adjustable tappet pin, and firmly presses the ball p on to its seat, 
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he suction and delivery valves are contained in the valve-boxes 3, 
each formed with a bifurcated passage, shaped to give equal area 
of flow at all points. The lift of the valve is limited by a cup on 
the end of a slide-rod, sliding in the solid metal between the pas- 
—_ A lever 8, fulcrumed on the valve casing, is operated by a 

, Sliding in guides, and connected to the crosshead pin 9. e 
rod is fitted with a sleeve, in which is a spring stop, to cushion the 
blow on the lever 8. At the end of the down stroke, both suction 


pump and delivery valves are pressed on to their seats,— | 


Api il 18th, 1906, 


GUN-CARRIAGE. 


26,266. December léth, 1905. IMPROVEMENTS 
RIAGES, Charles P. E. Schneider, Le Creusot, France. 

This invention has for its object a trail for the carriages of guns 
mounted on wheels, permitting of speedily modifying the inclina- 
tion of the entire body of the carriage for the purpose of increasing 
the angle of elevation without the wheels leaving the ground. To 
this end the axle is cranked in the manner of a brace—that is, the 
spindles of the carriage wheels, instead of being in line with the 
body of the axle which supports the gun-carriage, are arranged at 
the extremity of two crank arms carried by the axle body in such 
a manner that by causing these cranks to move angularly around 
spindles turning in the hubs of the wheels the axle body is raised 
or lowered together with the trail that it carries, Accordingly, 
within certain limits, the inclination of the trail is modified at 
will, means being provided for locking the cranks in the desired 
position. In practice only the two extreme vertical positions of 
the cranks are useful, so that the device provides for locking the 
cranks to the trail in these two positions. There are eight figures. 
Fig. 1 is a general longitudinal elevation of a gun-carriage and of 
the gun carried by it mounted upon a trail of this kind, the 
spindle-supporting cranks being shown in the extreme lower posi- 
tion, For facilitating the mounting the axle hody comprises two 





sockets united by a bolt 4. Each socket a has projecting from its 


outer end a crank ¢ provided at its extremity with the spindle d. | 
The axle body formed by the two sockets « and the bolt 4 is able 


to rotate in the sleeve formed on the trail f or carried thereby. 
The locking to the trail of the cranks ¢, and, consequently, of the 
cranked shart as a whole, is obtained in the following manner :— 
in a casing g projecting laterally from each or only one of the 
sockets is pivoted on a spindle a holt i, subjected to the action of 
a spring, which tends to press it in the locking direction. 
bolt, in the extreme positions of the cranks ¢ comes opposite 
notches 2 of a plate / carried by a sleeve. In the bolt / there is 


formed a recess in which there may be inserted the extremity of a | 


lifting bar a, shown in broken lines. Hy means of this arrange- 


ment the pivoted bolt / acts simultaneously as a locking member | 


and as a member for operating the axle. 1n order to displace the 


axle from the position shown the end of the bar x is engaged in | 


the bolt i.—April 18th, 1906, 


TIP WAGONS. 
24.753 


3. November 29th, 1905,—IMPROVEMENTS IN DuMpPING Cars, 
Richard T. Looney, Hancock, Michigan, U.S.A. 

The object of this invention is to provide a dumping bed 
attachment fora push car or other vehicle by means of which a 
load of material, such as sand, gravel, earth, or stone may be 
readily discharged from the car, and which dumping bed may be 
readily detached from the car when it is not required for use 
thereon. There are three figures. Fig. 1 is a transverse sectional 
view of a dumping car embodying these improvements, the 
dumping bed being shown in full lines in position on the car for 
transporting the load, and in dotted lines in the position required 
for dumping the load. The car 1 shown is such as is adapted for 
use by section hands on a railroad. The platform 2 of the car is 
so constructed as to provide it with transverse grooves 3 and 
longitudinal grooves 4. Vertical openings in the platform of the 
car communicate with these grooves. There are three of the 
transverse grooves and a corresponding number of the longitudinal 
grooves, and these grocves are equidistant. In the openings 
which communicate with the transverse grooves are peripherally 
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grooved rollers 5, Similar rellers are in the openings which com 
municate with the longitudinal grooves. They are mounted on 
removable rods 7, which run through the frame of the platform. 
At the sides and ends of the car are rollers 9, cylindrical in form, 
of suitable length and diameter, and here shown as mounted on 
rods 11, which are carried by and are detachable from pairs of 
arms 12. The arms have their inner portions straight and mounted 
in openings in the sides and ends of the car platform, and have 
their outer portions at right angles to their inner portions, The 
vpenings in which the pivotal portions of the car are mounted are 
arranged in vertical series in the sides and ends of the car, so that 
these arms and the rollers which they carry may be raised or 
lowered. The dumping bed attachment is a platform 17 provided 
on its yi to side with end boards 18, Handle bars are secured to 
and are disposed on the onter sides of these end boards. On the 
underside of the platform 17 of the dumping bed. attachment are 
runners 20, which are adapted to engage either the transverse 
grooves 3 or the longitudinal grooves 4 of the car platform, accord- 
ing as it is desired to dump the load from the side or from the end 
of the car. These runners bear on the peripherally-grooved 
rollers with which the car platform is provided, the rollers co-acti 

with the runners to reduce friction between the dumping bed oa 
the car to enable the dumping bed to be moved either transversely 
or longitudinally of the car. Under the bottom of the dumping bed 
are secured reversely-directed hinge hooks 20!, The rollers at one 
end or side of the car having been properly set, so as to be 
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This | 


disposed above the same, and the dumping bed having been placed 
on the car for appropriate movement therein, this bed, when it is 
moved from the car, causes two of its hinge hooks 20! to engage 
the rollers and to co-act therewith to form hinge connections which 
facilitate the dumping of the bed, prevent the from becoming 
entirely disconnected from the car, and also enable the bed when 
it has been discharged of its load to be readily returned to a 
horizontal position for remounting on the car.—<April 18th, 1906, 





MISCELLANEOUS. 


January 30th, 1906,-—IMPROVEMENTS IN CONNECTION WITH 
SHAFT BRARINGS, PARTICULARLY APPLICABLE FOR DyNAMO 
ELEcTRIC MACHINES, The Bullock Electric Manufacturing Com- 
pany, Cincinnati, Hamilton, Ohio, USA. 

This invention relates to improvements in devices having a 
rotating excentric bearing on the end of the shaft to reciprocate 
same longitudinally in its hearings. An oscillating movement given 
to the rotating element of a dynamo electric machine, especially 
rotary converters and other machines which are not belt-connected, 
causes the shaft of this element to operate better in its bearings, 
and prevents the wearing of grooves and ridges in the commutator 
of the machine. The object of the invention, therefore, is to pro- 
duce the desired results by oscillating the shaft or rotating element 
by means of a mechanical device which is simple in construction 
and effective in its operation. There are four figures. Fig. 1 isa 
sectional plan view of a shaft end and bearing of a dynamo 
electric machine having the improved shaft oscillator attached 
thereto, The shaft to be oscillated, 10, is mounted in a bearing 
11, surrounded by the bearing casing 12. Fastened to the end of 
the casing by means of bolts isa cap 13 for the shaft oscillator, 
the ca Lace provided with an inspection opening, normally 
closed by the cover 15, Mounted in bearings formed in the walls 
of the cap isa relatively fixed spindle 17, on which is rotatably 
mounted the excentric dise 16, which may be made of hardened 
| steel, phosphor bronze, or other equally hard material. This 

dise 16 is held against movement longitudinally on the spindle 17 
| by means of the collars 18 and 19, provided with set screws 20, 
| One end of the spindle 17 is screw-threaded, and operates in the 
| bearing 21. The extreme end of the spindle is cut to a small 
diameter, and threaded at 24 to receive the locking nut 25. The 
opposite end of the spindle, which projects from the last-mentioned 


| 
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bearing, is formed with a square-shaped head adapted to receive a 
wrench or other instrument to turn the spindle to adjust the same 
longitudinally in its bearings. Mounted in a recess 31 in the end 
of the shaft 10 is a spring-pressed plate 26, against which the 
periphery of the excentric dise 16 bears. This plate 26 is pro- 
vided with a projection 28, which reciprocates loosely in the con- 
tracted portion 32 of the recess 31. A heavy spring 29 surrounds 
this projecting portion 28, and bears at one end against the inner 
surface of the plate 26, and at the other end against the shoulder 
33. This plate 26 is also provided with a key 27 operating in the 
key-way 30. This arrangement allows the plate 26 to have a 
yielding reciprocatory motion. As the shaft 10 rotates, the 
excentric disc 16, the periphery of which -bears against the outer 
surface of the plate 26, forces the plate 26 to the left, compressing 
the spring 29. The thrust thus applied to the 5 aad is trans- 
mitted to the shaft 10, which is then forced to the left against its 
normal bias. This normal bias in dynamo electric machines is 
produced by the action of the magnetic field in which the armature 
rotates, and the shaft oscillator should be so mounted and adjusted 


| that this normal bias maintains the plate 26 in contact with the 


periphery of the disc at all times. The point of contact of the 

dise 16 with the plate 26 is out of alignment with the axis of 

rotation of the shaft, and the distance of this point of contact 

from the axis of rotation determines the point of oscillation for a 

certain speed of the shaft.— April 18¢h, 1906. 

2772. 
WITH AUTOMATIC EMERGENCY Cut-oFF VALVES, Friedrich W. 
Seyboth and Ernst K, A. Baumann, trading as Konstruktionshuro 
Zwickau Seyboth, Baumann u. Co., of Zwickau, Sarony. 

Automatic emergency cut-off valves actuated on the bursting of 

a steam pipe are already known, in which the valve body is formed 

as a cylinder, through or around which flows a medium such as 
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Fig.l. 


steam under pressure. Valves are also known with differential 
pistons serving as valve bodies wherein the annular space formed 
by the differential piston and the guiding cylinder acts as a buffer. 
This invention is an improved valve for this purpose, which is 
especially adapted for use for large inside widths and high pres- 
sures, and it consists in arranging the valve body as a relieved or 


February 5th, 1906.—IMPROVEMENTS IN AND CONNECTED 4 


balanced differential piston co-axial with the axis 
pipe. There are four figures. Fig. 1 shows a valve for aan 
conduits, The valve casing consists of the two parts « and’J, — 
valve body c, which is in the axial line of the pipe, is a differe The 
piston, which may be formed as a float guided by a oylledeien 
guide d rigidly connected with the casing. When the a 
opened—thatis, when the pressure medium flows upwardly un h 
e valve in the direction of the arrow—an annular space ugh 
formed between the valve piston and the cylindrical pt whi ‘h 
— is filled with liquid, gas, or steam through the pipe f the 
three-way cock g, and passage /. If now, following the directior 
of the arrow a pipe is burst or broken in front of the yalye the 
direction of movement of the pressure medium is reversed, and 
the excess pressure of the flux, which is now directed on the pa 
hase, tends to close the valve against its seatl, The pressure 
medium closed within the space ¢ exerts, however, a powerful 
buffer action, as the pressure medium flows only slowly away 
through the passage A, three-way cock g, and pipe /, so that the 
valve closes gently on its seat / and cuts off the outtlow o enin, 
By providing the three-way cock, however, the device may be sant 
as an emergency cut-off valve. The third connection / from tho 
three-way cock leads into the atmosphere, and if the cock is so set 
that the connection between the hollow space / and the pipe fia 
cut off and the outlet / is opened, then the pressure medium cons 
tained in the hollow space ¢ then flows in the direction indicated 
by the arrow into the atmosphere, and the valve is closed hy the 
excess of pressure on the base of the piston. By the arrangement 
of the three-way cock there is og a convenient arrangement 
for liquid valves for testing whether the valve is operative, [f 
for instance, the valve were locked in the cylindrical guide, on 
reversing the three-way cock the pressure medium would flow out 
slowly or not at all. If, however, the valve operates properly, the 
pressure medium must escape in a jet at high velocity through the 
passage /.— Agri] 16th, 1906. 





SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette, 


817,410. FrLoor-Dressina Macnine, C. B. Wattles, Procidence, 
RL.—Filed July 20th, 1903. 

There are two claims to this patent. The second runs thus. In 
a floor-dressing machine, the combination with a motor and a 








flexible shaft, of the frame }' having the arms /? /? with the bear- 
iugs 14 4", the T-shape handle 1, the cross bars // 1 and the dress- 
ing roller / secnred on the shaft 7 connected to the flexible shaft 
and rotating in the bearings /* 14, all for the purpose as described, 
817,474. SpaRK PREVENTER FOR Locomotives, D. Drwninond, 
Surbiton, England.—Filed December 12th, 1905. 

This is the latest development of Mr. Drummond's well-known 

spark arrester. There is only one claim as follows:—A spark pre- 


venter for locomotives comprising, in combination, with the smoke! 


[ 81 7474. J 





box and blast pipe and wings pivoted on either side of the latter, 
of stationary side wings located above said pivoted wings and con- 
nected together by baffle plates set at an inclination to cause the 
fire gases flowing toward the chimney to traverse a sinuous course. 


817,568, CutTtinc-HEAD, W. B, Huther, Rochester, N.Y, assignoi 
o7 one-half to A, E. Huther, Rochester, N.Y.—Filed Jannary 
3rd, 1905. 


The drawing explains itself. The invention consists in the com- 


There 


bination of sectional circular saws and cutter blades, are 


three claims, 








Tur National Telephone Company has about 560,000 
miles of cable line and 166,000 miles of open wire line laid in the 
United Kingdom. The copper in these lines amounts to about 
19,000 tons, worth at the present rates about £1,501,000 for 
copper alone. Ina mile length of 400 pair cable, if the copper 
weight can be reduced from 201b. conductors down to 10 Ib. by a 
proper study of the conditions, a saving in copper alone of £276 
can be at once obtained, besides other big savings in duct space 





and handling, 
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THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. VIIL.*—THE DRAWING-OFFICE. 
Ir may confidently be asserted that there is no depart- 
ment of the factory where system and order are so 


indispensable as in the designing and drawing depart- 
ment. Indeed, it cannot be consistently considered 


that there exists any real desire for a methodical group- 
ing of records, unless there is evidence of it in the 
department where motion is first imparted to the 
producing energies of the factory. Here it is that the 
inventions of the master mind in engineering science 
find expression and interpretation, and the product of 
research and experiment is introduced to the skill of the 
constructor. The manner of that intrcduction 1s seen 
from the drafts of mechanical details devised by the 
engineer-designer, drawn up in accordance with mutually 
pted principles, so as to render an intelligent inter- 
pretation possible without any degree of doubt or 
uncertainty. The function of the drawing-office is there- 
fore inseparably associated with the provision of records 
by which contact between inventor and producer is 
secured, and through whose agency the actual details of 
construction become a fait accompli. The question of 
method in this connection, not only in the manner of the 
creating of such records as may be necessary to this end, 
but also in the means adopted for ready location and 
accessibility, present and future, is affected considerably 
by local necessity and peculiarities of reigning conditions. 
The extent to which such records will have bearing on 
the work of the future, the nature of the work to which 
they have reference, and the numerical strength of the 
staff upon which the work of compilation devolves, are 
all among the considerations to which due attention 
must be paid in the inauguration of system. And 
perhaps the last-named consideration is the one farthest 
removed from that of minor importance, for nothing is 
so fatal to successful organisation as an unreadiness to 
provide the help necessary for accomplishment. 

Office arrangements.— In considering the internal 
arrangements of the drawing-office, it is very essential 
that due regard be paid to the personal comfort of the 
staff, for, from the view-point of profitable investment 
alone, the hygienic arrangements, equally with the ques- 
tion of furnishing, demand reasonable recognition. In 
this connection the proper heating, lighting, and ventila- 
tion of the office will alone secure that amenity of sur- 
roundings which is so essentially bound up with the 
necessary concentration of thought for real effective work. 
The lighting of the office should be the best that cireum- 
stances will permit, and if the northern light can possibly 
be obtained through the agency of an overhead glazed 
roof, there will be little cause for complaint from the 
draughtsmen as to inconvenience caused by shadows and 
the tantalising rays of dazzling sunshine falling directly 
on their work. There should also be a plentiful supply of 
fresh air combined with a comfortably warm atmosphere, 
to avoid the vitiation of which the use of mechanically- 
driven ventilating fans is greatly in favour, and they are 
undoubtedly superior to the old-time automatic regu- 
lators. It cannot reasonably be expected that the 
necessary high standard of efficiency will be constantly 
obtained and maintained without proper environment, 
and if scant attention be paid to the question of proper 
housing, the effect will not be other than what may be 
expected from the jaded and oppressed feeling that is 
produced by confinement in an atmosphere impregnated 
with impurities, or indicating extreme fluctuations on the 
thermometer. 

Apparatus and equipment.—In considering the ques- 
tion of equipment and furnishing of the drawing-office, 
the necessity for a private room for the use of the 
engineer in charge will commend itself as of primary 
importance. This room should be adjacent to, and over- 
look, the whole of the office, and be so arranged that 
perfect quietness and freedom from undesirable inter- 
ruptions are obtainable. Here itis that the chief engineer 
can retire for private consultations with the draughtsmen 
under his direction, with departmental foremen from the 
factory, or representatives of other firms who may have 
occasion to call upon him; where conversation can be 
carried on without annoyance to the occupants of the 
outer office. With regard to the furnishing of the 
drawing-office, it is recommended that each draughtsman 
be provided with a separate table alongside his drawing- 
board, upon which he may lay such drawings as he may 
wish to refer to from time to time. This table will be 
fitted with a drawer of ample capacity for the temporary 
custody of the drawings under reference, and with smaller 
drawers for storing instruments, colours, note-books, &c., 
these being fitted with a good lock for privacy. Placed 
side by side with his table is cach man’s drawing-board, 
which should, if possible, be the adjustable and tilting 
type, upon the framework of which he may arrange his 
utensils conveniently for ready handling. This type of 
board presents many characteristic advantages over the 
fixed horizontal board. It adapts itself equally to men 
of different stature, facilitates the use of the square by its 
self-righting suspension gear, and, above all, overcomes 
the necessity for leaning in a cramped position over the 
board for long intervals, with all its injurious effects. 
This is indeed a boon to the busy draughtsman, and the 
initial cost of the outfit is more than justified by the 
increased efficiency and tone that accompanies the use of 
this improved style of drawing-board. 

Storage of drawings.—Whatever arrangements for the 
storage of drawings may be dictated by local cireum- 
Stances, the importance of prevention trom accidental 
destruction by fire is a point that demands careful 
consideration, and the cost of providing a fire-resisting 
strong room or safe should not stand in the way of its 
installation. Strange to say, it is by no means unusual 


acce 


to observe a total disregard of this precaution, even 
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where proper provision is made for the protection of 
account books from damage in such a contingency, and 
the only possible deduction that can be made is that the 
risk so undertaken is not fully appreciated. The draw- 
ings may be preserved for reference either on the 
numbered pigeon-hole system, in which each drawing has 
its own receptacle, or on the more general plan of laying 
them unfolded in drawers each having a capacity of not 
less than fifty sheets. The drawers may be arranged in 
sections according to circumstances, each section being 
devoted to a separate type of machine, as may be 
indicated by a numerical or alphabetical classification, 
and the drawers labelled along the front to indicate which 
section of the machine is covered by its contents. 
Another plan which is in vogue among manufacturers of 
automobiles is to allocate a separate drawer to each type 
of car, the power or carrying capacity of the cars being 
indicated along the front of the drawers, each of which 
has a distinctive number, the purpose of which is referred 
to in the remarks on drawing numbers. 

The preparation of drawings.---The drawing-office 
should be looked upon as the department through which 
are to pass all instructions to the factory, in so far as 
they affect details of design and construction, and where 
the record and history of each machine manufactured or 
modified are to be kept in accessible form, for should this 
department be ignored in this connection the resultant 
effect will inevitably bring to pass, sooner or later, a state 
of doubt and uncertainty as to whether such records as 
do exist are really representative of the machine to which 
they refer. The effect of such a chaotic condition of 
affairs as is produced by an absence of trustworthy data is 
deplorable and far-reaching, and customers are not slow 
to grasp the incompetency that is portended by the 
manufacturers’ inability, through want of proper records, 
to supply any duplicate parts that may be required. 

The first step towards the creating of these necessary 
records, following the works manager’s instructions, is the 
preparation of working drawings for the guidance of the 
factory. Their nature and character will be determined 
by the class of work that is engaged in, but for the 
present purpose it is assumed that the output of the 
factory is confined to motor car construction in consider- 
able quantities. The drawings required are those for 
the use of the pattern shop, tool shop, forge, machine 
shop, fitting and erecting shops respectively, and the 
work evolving therefrom, will be the manufacture of the 
several component details of the cars and of the special 
jigs required for their production, at a minimum cost and 
a maximum rate of output. With regard to the actual 
devising and perfecting of the necessary jigs, it may be 
mentioned that the duty usually devolves upon the fore- 
man of the tool fitting shop, from whose suggestions and 
rough sketches the actual drawings are prepared. Draw- 
ings will also be required by the estimating department 
to meet inquirers’ special stipulations, and by the contract 
department for invitation of tenders, but they are usually 
of such a nature as does not call for fuller comment. 
Although it is occasionally necessary, when re-designing 
a section of the car, to use a specially large sheet so as 


to obtain a full-sized general arrangement, thc rule as to | 


standard sizes for «lrawings is one that should be strictly 
adhered to and enforced within reasonable limits. 
Fig. 39 shows a “double elephant” sheet, 27in. by 
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40in., divided so as to give four different sizes of draw- | 
ings which are quite ample for ordinary requirements, | 


and in the standardisation of these alternative sizes the 
subsequent filing arrangements should be such 
drawings of varying sizes will not be contained in one 
and the same drawer, for obvious reasons. Too much 
emphasis cannot be laid on the desirability of having a 
sufficient number of detail drawings placed in the shops, 
as the loss entailed by a prolonged search for a missing 
drawing in the shops, when the supply is inadequate, is 
altogether out of proportion to the cost and trouble of 
printing, and justifies the contention that in this connec- 











Fic, 40.— Lists of Parts on Drawings. 
MATERIAL List. 

ee) @ ig 
2 7 og ‘& | & |Ref. 

¢ — °o ° > ~ 
= Name. 3 2 | 3 | No. | temarks, 
re 2a A 
A | Cam shaft | 1 (M.S. 301 | To be 

} hardened 

B | Forward cams, steam 2 M.S. | — | 302) Ditto 
C | Forward cams, exhaust...) 2 |M.S. | — | 303 | Ditto 
D | Reverse cams, steam... 2 |M.S. | — | 304! Ditto 
E_ | Reverse cams, exhaust 2 |M. 8. | 305 | Ditto 
F | Collars for cam shaft 2 M.S. | — | 306) Ditto 
G | fin. taper pins ... 2 M.S. | — | 307 | 
H | din. nut ° 1 |M.S. | 308 — 


tion each man or squad of men should have his or its 
own drawing available. In preparing the shop drawings, 
therefore, whether of separate details or sections, due 
regard should be paid to this point, which in the matter 
of fitting and assembling calls for a knowledge of shop 


that | 






On the com- 
pletion of detail drawings for the shops, each part should 
be key-marked with a distinctive letter, and a list of the 
same set out on the face of the drawing, as per the 
material list illustrated by Fig. 40. 

Registration of drawings.—Before the drawing is 
passed on for tracing, it should be duly entered up in the 


procedure and foremen’s arrangements. 


drawings index, shown by Fig. 41, and have its 
number, title, &c., clearly stencilled at the foot as here- 
under :— 


General arrangement.......2..0004. ]0h.p. Chassis......... 31/4 
Scale: Gin. = 1ft. 
Drawing completed ... .....22020022.19 ceceed 1.W.R. | 
| Drawing checked... ......scccesesceeeee 0.7.3 





The above number indicates that the drawing is No. 31 
in order of sequence, and is allocated to drawer No. 4. 
If the strong room arrangements are for storing the 
drawings in pigeon-holes on the plan hereinafter described, 
the drawer reference will, of course, be ignored. 


Fic, 41.—Drasings Inder. 
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The drawing index—Fig. 41—is a foolscap book form 
ing a numerical index to all drawings made, whether 
they be of a special character or standard, and in the 
column for general remarks the number of any drawing 
that supersedes a former standard drawing may be 
recorded at the time such drawings are recalled from the 
factory and marked as obsolete, or, again, inthe case of 
drawings prepared for estimating purposes or on the 
invitation of tenders for parts, the purpose for which 
such drawings are required will be stated in this column. 

The registration of drawings to be issued for use in the 
shops, in which each job is described separately, is 
obtained by the shop drawing register, as illustrated by 
Fig. 42. This is also a foolscap book, the folios being 
numbered at the top corners for indexing purposes, and 
the first few pages of the book are devoted to the index, 
which is classified alphabetically. In the index the 
various sections of the cars are ranged down the left side 
of the page, e.g., road wheels rear, road wheels front, 
| axles rear, axles front, springs rear, springs front, under 
| frame, &e., and on the left side are columns headed 
| 10 brake horse-power, 15 brake horse-power, 20 brake 

horse-power, &c., in which appear opposite the name of 

| their respective sections the folios on which particulars 
of shop drawings appear. It will be noticed that a 
column is provided in this book for recording the issue 
of the several drawings to the foremen, who will them- 
selves initial each issue as an acknowledgment of receipt, 
and see that the return of each drawing ultimately is 
duly recorded. Whenever a drawing is recalled from the 
shops for supersession, the fact should be noted in the 
column reserved for remarks. The manner of presenting 
; each job to the shops is shown in Fig. 43. 





Fic. 42.—Shop Drawings Register. 
10 H.P. CYLINDERS. DRAWING No. 40/4. 4, 
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Shop 








Re | Dern, RAE aD 
say ee PCL TSI Ta = 
40/4 Cylinder body, CI. ... 336 1264 
404 Cylinder cover, C.l. .... 337 = 1265 
04 lin. gas plugs, brass... 338 1266 
40/4 | Sin. gas plugs, brass .... 339 1267 
eae 
| 40,4 | Exbaust unions, M.S. 340 
Wi “| Cap nuts, M.S. ... ..| 341 
| Wo) Steam valves, M.S. 2 
105 Exhaust valves, M.S... 343 } 
40,4 D4 - 


Coil springs, M.S. 


It will be noticed that Fig. 42 is a detailed description 
of parts, and its value as a record of procedure for future 
reference as to details of construction of any particular 
car is invaluable, for as the “Car Specification ” card 
| index, referred to subsequently, gives the several drawing 
| numbers, no difficulty will be experienced in determining 
| the dimensions of any parts that may be required from 
time to time, through breakage or wear. 

Registration of patterns.—Before the material for the 
drawings can be completed in accordance with Fig. 40, it 
will be necessary to determine what numbers shall be 
| allocated to the several patterns required by the foundry, 
| for the purpose of future identification. The classifica- 

tion under Fig. 42 must have its counterpart in a 
numerical classification, each pattern receiving a 
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distinctive number before the drawing leaves the hands 
of the draughtsman, and the pattern shop foreman should 
have instructions that the number so designated shall be 
carried on the pattern. In this connection metallic 
figures must be used on all patterns, as in this way alone 
zan the numbers be satisfactorily transferred to the 
casting. Painting the numbers on the patterns does not 
survive contact with the foundry floor, and the stamping 
of numbers on patterns is equally ineffective for identi- 

Fig, 


$3. Shop Drawing. 


_— 
Clearance Holes p. 
Leteis of Front Huts. IQHP Car Sea. 
Scaie:4$inches=! Fost 


19 By. 
19 By. 


Drawing Compieted. 
Orewing Checived 


fication from the time castings are lodged in the stores 
room. The “Patterns Register” shown by Fig. 44, 
which is a foolscap book, gives the required numbers, and 
in the column for remarks will be carried any informa- 
tion as to supersession, alteration or destroyal. It will 
be noticed that there is a space for recording the factory 
order number under which each pattern is made. In the 
subsequent reference to costs department procedure, the 
routine for ascertaining the cost of making each pattern 
is fully described, and if this order number is recorded in 
the register of patterns, the value of the same at the 
periodical balancing of accounts will be readily available. 


Fic. 44.— Patterns Register. 


| 
| 
| 
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ae 


Remarks. 


W here 


Description. 


Pattern N¢« 
| Drawing No.| 


Alteration of patterns.—In designing a new car or 
reconstructing existing details of a car of standard type, 
the question may arise as to the economy that may be 
effected by altering the new patterns to suit the new 
design. The practice is one that offers distinct advan- 
tages, provided the only alternative to the alteration is 
to consign the old patterns to the boiler fire, but the 
matter is one that calls for careful consideration. It 
must be remembered that there are cars on the road 
which have been built up from these old patterns, and 
that the alteration will result in embarrassing delays 
should replacements of broken castings be required in the 
event of a breakdown. Another point worth noting in 
the same connection is that altered patterns must bear 
new and distinct numbers, the old number being written 
off simultaneously with the issue of the new one, or the 
replacement of parts will inevitably be attended with 
complication and uncertainty when replacements are 
required. But whenever scrapping of old, discarded 
patterns is decided upon in order to make room for an 
increased stock, their destruction must be duly recorded 
in the “ Patterns Register”’ for accounting purposes. 

Alteration of drawings.—Attendant upon the re-design 
of sections of the car, there is the question of recording 
the nature of the alteration on the face of the drawing. 
The necessity for such a revision may arise either before 
or after work has been commenced in the factory, and in 
the latter case there may even be cars, actually delivered 
and in use, in which the alteration of the design will, of 
course, not be embodied. The first point for considera- 
tion is the value of parts in stock—rough, partly finished, 
machined but not fitted up, or assembled and fitted and 
only awaiting requisition by the erecting department— 
and as it will have to be decided what is to become of 
such parts, the point is of considerable importance. It 
may be that the works manager will elect to place them 
in the stores room for use on breakdown jobs, in the 
repairs department, or, again, to allow the work to proceed 
to final erection and delivery, rather than have the dis- 
organisation that would result from delay in getting the 
new design through ; while, again, his decision may be to 
“scrap ” the discarded parts in their entirety. If work 
has not been commenced at all on the revised designs, or 
if “ scrapping” is decided upon, the drawings themselves 
may either be destroyed totally or their character 
altered as approved, without any record of the 
revision being necessary. Not so, however, if the work 
goes through, for both the old and the new designs must 
be preserved on record for future reference, with such 
clearness as to render their historic value unimpaired. 
As an example as to how this may be accomplished, we 
will imagine that the valve gear of, say, the high-pressure 
cylinder is to be strengthened, and that the engine as 
revised will differ in this detail from cars. already 
delivered or approaching completion, being intended for 
delivery without alteration. When the scheme has fully 





matured, and the details are drawn out, it will be 


necessary to place the alteration on record in the drawing- 


office books and on the face of existing drawings. And 
if the alteration is to be embodied in cars that are at the 
time in progress, the drawings that are already in the 
shops must be recalled and corrected. The number of 
the new drawing will be the next unallotted number .in 
the drawings index, Fig. 41, and in the “ Remarks” 
column will be written “ superseding No. —.” Similarly, 
an entry will be made in the shop drawings register, 
Fig. 42, when the new drawing is ultimately issued to 
the shops. To complete the record a remark will be 
written against the old entry in both these books, “ super- 
seded No. —.” Andon the face of the obsolete drawings 


which show both the arrangement and details respectively | 


the cancelment may be indicated by prominently writing 
the new drawing number in red ink in such a manner 
that without destroying legibility the new departure is 
unmistakable. Should this reconstruction 
“ Patterns Register,” Fig. 44, the alteration will be cross- 
referenced in a similar manner to the record 
drawings index, as described above. 

Customer's special requirements.—It frequently hap- 
pens that orders accepted embody some special require- 


ment of the buyer, which, though not in accordance with | 
standard practice, must necessarily be described to the | 
by a dimensioned sketch, prepared in such a | 
manner as to leave a record of its character available | 
Such departures from standard | 
practice are quite usual, and if the standard drawings | 


shops 


for future reference. 
were allowed to show each modification, the conglomera- 
tion of remarks would result in confusion and obscurity. 
The need is efficiently met by the use of a carbon-copy 
book with duplicate pages lettered and numbered in the 
top right-hand corner for the purpose of identification, 
thus, S.B. 1. 


mounted in the manner to be described, the facsimile in 
the book being retained for oftice reference. The 
number of the standard drawing which is affected by this 
departure will be written underneath the sketch number, 
and the attention of the shop foreman will be called to the 
modification embodied in the sketch as circumstances 
may demand. 

Tracings from drawings.—Before the prints can be 
issued to the shops, the work of drawing must, of course, 


be followed by that of tracing and checking, and if the | 


tracings are to be used as permanent records, the employ- 
ment of prepared linen must be preferred to tracing 
paper for this purpose. The practice is to retain the 


tracings as office records, and if the original drawings, | 


are not required to record thereon any improvements 
that subsequent manufacture will show to be expedient, 


and which are intended to be embraced in later drawings, | 


then they may be consigned to the boiler fire after the 
purpose for which they were prepared has been served, 
particularly if storage accommodation is scarce. 





VICTORIA STATION. 


Earty in June part of the new enlarged station of the 
London, Brighton and South Coast Company at Victoria, 
Pimlico, will be brought into use, and will allow a por- 
tion of the present station to be turned over to the 
contractor for reconstruction ; when that has been rebuilt 
the remainder will be taken in hand. 

By the courtesy of the chief engineer of the company— 
Mr. Charles L. Morgan—we are enabled to give on page 
519 a plan, showing in the upper part the station as it was, 
and in the lower part as it will be when completed. The 
present station consists of four platforms about 600ft. in 
length, with six platform lines, which extend from the 
station buildings to Eccleston Bridge. As the 
structure is now in the centre of the station it will be 
appreciated how much additional accommodation is 
being provided. There will be five platforms varying in 
length from 1200ft.to 1420ft., and nine platform lines, two 
to each platform, except on the west side, and there will 
be accommodation for eighteen trains of full length. | 
Between Nos. 2 and 3 platform lines, south of Eccleston | 
Bridge, and between Nos. 4 and 5 and between Nos. 6 | 
and 7, there are middle roads. These are to be used for | 
running purposes, as will be explained later. Between the | 
whole length of Nos. 8 and 9 lines there is a middle road, 
which is to be used purely as a siding. 

The general scheme upon which the station has been | 
laid out is as follows:—That portion between the station | 


buildings and Eccleston Bridge will be known as the | 


inner station, and that between Eccleston Bridge and | 
Elizabeth Bridge as the outer station. The east side— 
from No. 5 road inclusive—will be for local trains, and | 
the west side will be for main line traffic. There are | 
connections direct from the up local line to any platform | 
road and therefrom to the down local line, so that a train 
can arrive at any platform from the up local and, 
depart from any platform on to the down local. There | 
are through connections between the up and down main 
lines and all roads west, and inclusive of No. 4 road. | 
Each platform is signalled so that it can be used for both | 
the arrival and departure of trains, and it will be under- | 
stood that each line will accommodate two trains of full | 
length. When a train arrives, for which the whole | 
length is clear, it will be admitted into the inner 
station. If the road in the inner station is occu- 


affect the | 


in the | 


This represents page 1 in the sketch book, | 
and alternate pages are perforated for issue to the shop, | 


latter | 


| of the station. 
| tower, and controls the south box signals for entering the 


ee to take the train away—either loaded or empt 
as may be laid down in the schedule. Whilst this in 
|} is being dealt with another train arrives at the ‘south 
signal box that has to be admitted into No. 4 road. This 
| is allowed to proceed along that road as far as the a 
| signal, which is at a point 110ft. from the south face at 
| Eccleston Bridge. In order to continue the descriptioy 
| of the operations let it be further imagined that whilst 
| the passengers in the second train are unloading, the first 
| train in the inner station is ready to depart. It will leave 
| by means of the middle road, which is a purely outgoing 
line. The engine that has been detached from the front 
| of the first train on its arrival follows the train out and 
| stands at the inner station end of the middle road. When 
the second train has unloaded its passengers it will draw 
| forward into the inner station and take up another load 
| of passengers, the engine standing on the middle road jg 
attached at the rear, and that train departs. Although 
it may be uncertain where a train will be unloaded 
whether in the inner or the outer station, it is laid down 
as a principle that all trains shall depart from the inner 
station. These conditions do not, however, apply to 
| Nos. 8 and 9 roads, which, it will be observed, are laid out 
| differently. There the engine of a train that has arrived 
can be released by being passed through the crossover 
near the buffer stops into the middle siding, or it may 
run round its train by going through the same connection 
and back through the crossover near Elizabeth Bridge, 
Nos. 8 and 9 roads will be very valuable for loading and 
unloading long excursion trains. Each of the pairs of 
} roads in the inner station is provided with crossovers, 
so that by their use and with the connections near the 
Eecleston Bridge it will be an easy matter to place extra 
vehicles that may have to be attached into the body 
{of a train that is already made up. This advan- 
tage will reduce the delays that now occur down the 
line when the trains have to be remarshalled at junctions 
| owing to the extra vehicles having to be attached either 
in the front or the rear. Vehicles can also be exchanged 
from one road to another by the crossings near Eccleston 
Bridge. 

On No. 1 road there is an exchange connection 
with the South-Eastern and Chatham Railway. A 
60ft. engine turntable has been provided,which is operated 
electrically. There are also three engine pits. On the 
west side of the up main line there extends from Vic- 
toria to Battersea Park a carriage and engine line which 
|is used as an up and down line between Victoria and 
| Battersea Pier, and as an up line between Battersea Pier 
and Battersea Park Station. This allows for light 
engines to come from the shed, or to proceed there, 
| without interfering with the running of passenger trains. 
They come up from the shed by an incline at Battersea 
Park, and travel on the carriage line, but can be turned 
on to the up main line at Battersea Park or Battersea 
| Pier. 

Passengers who are leaving by train will, on arrival at 
| the station, enter at the north end, where the existing 
| cab-yard is to be considerably enlarged by the removal 
| of the present station buildings and the front being set 
| back. Luggage will be lowered by lifts in the booking 
| hall and pass along a subway to another subway that com- 
| municates with all the platforms by means of lifts, there 
| being a lift on each platform. At the north end of the 
| outer station there is another subway, with lifts to each 
| platform, whereby luggage is readily transferred from 
| one platform to another, or taken to a cab. Passengers 
| in the outer station, who have to change platforms to 
| join other trains, or leave by a cab, ascend the steps 

leading to a footbridge constructed as an adjunct to 
| Eccleston Bridge, or they may leave the station by the 
;same means, but no one can enter the station from 
Eccleston Bridge. Cabs and carriages for arriving pas- 
sengers will enter by a ramp on the south side of 
Elizabeth Bridge, and will stand on the wide roadway on 
the main platform between Nos. 7 and 8 roads. They 
will leave by a gateway by the side of the Grosvenor 
Hotel. 

The signalling, which is being carried out by the W. li. 
Sykes Interlocking Signal Company, is worked from three 
signal-boxes. The entrance to the station is controlled 
by the south box. In the station is the north box, 
which operates the points leading to the middle roads, and 
works the signals for protecting those connections, and 
which act as the dividing line of the inner and outer sides 
The north box also acts as a watch 


station. There is also a shunting box for working the 
points and signals affecting the carriage sidings. 

The electro-mechanical principle adopted, is similar 
to that first used at St. Knoch’s Station, Glasgow, and 
the approaches thereto, and since used on the South- 
Eastern and Chatham Railway Grove Park widening, at 
Folkestone and Dalry (Glasgow and South-Western). 
This method provides for the points being worked by 
| rodding from the usual levers in the locking frame, but 
the signals are actuated electrically, the switches for 
them being opened and closed by the signalman pulling 
out or restoring small slides that are carried above the 
point levers. The signal slides and point levers are 
properly interlocked with each other. The travel of the 
signal slide is 2in., and a novel form of interlocking 
tappet is used for the point lever, which only travels 
2in. also, although the stroke of the point lever at that 
spot where the tappet is connected is 15in. Lever inter- 
locking is also used, which reduces the number of work- 


pied the train is admitted into the outer station ing parts. When the work is completed there will be 


and there unloaded. 

In order to follow the mode of procedure, let it 
be imagined that a local train has arrived in No. 4 
road, and the road being clear, it has been admitted | 
into the inner station. Between Nos. 3 and 4 roads and | 
about 250ft. on the south side of Elizabeth Bridge there 
is a short neck or pocket in which an engine stands that 
can take water and coal whilst waiting. This engine is 
let out of the neck and follows the arriving train into the | 


21 mechanical and 77 electrical levers in work in the 
north box, 106 mechanical and 163 in the south box, 
whilst in the shunting box there will be 11 of each. The 
cabins at Grosvenor Road, Battersea Pier, and Battersea 
Park will be similarly signalled. In these boxes there 
will be 6 mechanical and 24 electrical, 11 mechanical and 
29 electrical, and 21 mechanical and 49 clectrical respec- 
tively. 

All the passenger roads in the station are provided 


inner station, and is coupled on to the rear, and is then| with a series of electrical fouling bars, which are sO 
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placed that any train standing on the roads is sure to be 
on one or more of them. These control the signals for 
running 
such signals from beingylowered if a road is occupied. It 
has already been said that the north box controls the 
south box signals. The arrangement installed would be 
better described by the technical word “ slots,” as the 
signals themselves are connected to the north bcx. The 
men there can therefore not only prevent the signal from 
being lowered, but can restore it to “danger” at will. | 
The levers in the south that work the signals are also 
controlled. 
the man in the north box is governed by the electrical 
fouling bars, so that he cannot give permission for a 
signal to be lowered to admit a train into the station 
unless the line be clear; neither can he lower his own 


| locked in both the normal or reverse 


signals for a train to proceed forward from the outer to | 


the inner station unless.the road be clear. Nos. 8 and 9 
roads are protected entirely by the south box, as they dc 
not extend so far into the inner station. The line: 
are, however, of such length that two trains can be 
admitted on each road, and, therefore, in order to advise 
drivers as to how far the line is clear, the inner home 
signals for these roads are provided with lower distant 
arms, which are controlled by the fouling bars in advance 
of them. If the roads are occupied to their full extent, 
or practically so, the upper arms cannot be lowered, nor 
the outer homes. If, however, there is room for a train 
the upper armcan be pulled off—also the outer home—but 
the circuit through the fouling bars from the upper arm 
to.the lower distant will not be completed. Should the 
road be free the lowering of the upper arm by the signal- 


This is done electrically, and the action of | 


positions as they 


or shunting into the station, and prevent | may be lying. 





ITALIAN INDUSTRIES. 
(By our Special Representative.) 
MAKERS OF HYDRO-ELECTRIC AND OTHER 

ENGINEERING PLANT (continued ). 

Societa Italiana Ernesto Breda per Costruziont 
Meccaniche. Such is the title which the traveller may 
| now read on many of the best new locomotives of the 

Italian railways. \ 


No. ¥..* 


But it was not always so. A glance at 


| 
bar locks the lever actuating some switches, the lever is | threshing machines. This last section is particularly inter. 
| esting from the Italian point of view, as it initiates 9 
| new industry in the country which, up to two years ago 
J 


was entirely dependent on foreign importation for agi 
cultural implements. 
The progress of this important company in the last fifteen 
years may be seen from the following table :— 
1890 1905 

Area of ground square metres 35,617 ... 214,870 
Area of ground covered by build- 

ings ... ... ... square metres 
Motive force employed, steam and 

electric as horse-power 
Machine tools, &ec. 
Number of hands ... 


19,600 ... 80,286 
360 ... 
385... 


800 ... 


1,750 
1,530 
4,500 








man would complete a circuit through the fouling bars to | 


the lower distant arm which would fall. 
actuated from the north box for starting from the inner | 


The signals | 


station are in turn slotted from the south box, and, there- | 


fore, no train can start from the inner station unless the 
road be clear. 
fouling bars in advance of them. 

It has already been said that the outer arrival home 
signals are operated from both the north and south boxes, 
and that these are also controlled by the fouling bars in 
advance of them. The signals, therefore, for admitting 
a train into the station cannot be lowered unless there be 
a clear road. In order, however, to allow for shunting 
operations and for the admittance of light engines or 


short trains for which there is room, lower shunt-by arms | 
are provided on the outer home signals, which are inde- | 


pendent of the north box, and allow trains or engines 
to approach under caution up to the inner homes at the 
entrance to the station. The slides working the home 
signals are so designed that whilst they can be put suff- 
ciently far back to throw the signal to danger, they cannot 
be put fully back until the train has gone over a fouling 
bar in advance. Whilst, then, the full stroke backwards 
of the slide cannot be made, it follows that the inter- 


locking, that would be released when the slide is fully | 
back, cannot be moved, and, therefore, no other points or | 


signals that would conflict with the movement that is 
being made can be interfered with. 
In order that the signalmen in the north and south 


These signals, too, are controlled by the | 


Fig. i—INTRA WORKS 


the great majority of the older railway engines, especially 
of the oldest ones, many of which ought long since to have 
been on the scrap heap, will convince the observer that 
| the building of locomotives as a national industry is of 
recent date. In the dawn of her railways Italy was 
dependent for her locomotives on England. The com- 
merce then passed into the hands of Germany and 
Switzerland. We are not yet in this respect emanci- 
| pated from foreign tribute, but the country is making 
| ever-increasing strides towards independence. And in 
i this commercial struggle the Societa Italiana Ernesto 
| Breda has proved one of Italy’s most able champiens. 

| So much has already been written in the colt mas of 
THE EnNGineeEr on this ithportant company, that it is 
| superfluous to give more than atrésumé illustrative of its 


boxes may know to what extent each road is occupied, a | 


set of indicators is provided in each cabin which has twc 
rows of miniature arms, nine in a row, corresponding to | 
the number of roads.. The upper arms apply to the inner 
station, and the lower to the outer. When one or both | 
portions of a road are occupied, the corresponding arm in 
the indicator is at danger. These indicators prompt the | 
signalmen how toe dispose of an incoming train in case | 
its appointed platform is already occupied. 
The running signals south of the south box are of the | 
usual semaphore type, but those north of the south box, | 
except the up inner homes, are of a similar pattern to | 
those used at St. Enoch’s, Glasgow. These are known as 
the electrically-illuminated type, and consist of a red | 
banner centrally pivoted, carried in a disc, with a plain | 
glass in front and an opal back ground. Behind is a 
lamp, the light of which shines through the opal glass, | 
and gives the same indication by night as by day. All | 
the miniature signals for shunting are of similar con- | 
struction, but are smaller. Where a shunt can be made | 
to one of two roads, two signals are generally provided, 
but in some cases only one is fixed, and then the banner | 
falls to the right or left, according to the direction to 
which the movement has to be made. The semaphore 
signals are pulled off by an electric motor, and the arms 
are held off by a clutch. When the signal is released, owing 
to the signalman restoring the slide in the locking frame, 
the clutch is withdrawn, and the signal goes to danger by 
its own weight. The illuminated signals are carried on a 
spindle, at one end of which there is an armature, which 
is attracted by a coil that is energised when the signal 
has to be cleared. When the signal has to be placed 
again in the danger position, the coil is de-energised, and 
the banner goes to normal, because the spindle is not | 
placed in the centre, but above the centre. Where | 
a banner can be lowered to the right or left, there 
are two coils, one of which is energised according to | 
the direction the banner is to turn. All signals, 
both running and shunting, are provided with electrical | 
detectors which guarantee not only that the road is | 
properly set, but that both the switches are in their 
proper position. The usual locks and locking bars are | 
provided to all points that are, or may be, used in a| 
facing direction. This apparatus is also detected by the | 
signals, which cannot be lowered unless the switches | 
are in their proper place, the plunger in, and the 
locking-bar raised. Further, should any of these be subse- | 
quently disturbed by, say, the points being run through, 
the signal will be thrown to danger. Electrical locking 
bars are provided to some points, which stand normal | 
with the top of the rail. When a bar is depressed by a | 
train standing on it the plunger is locked in, so that it 
cannot be withdrawn, and therefore the switches cannot | 
be disturbed, Should the-plunger be out, the depression 
of the bar does not prevent the plunger being shot and 
the points being secured. Where an electrical fouling | 


OF ZUST AND CO. 


Production, anuual— 
Locomotives ane 
Stationary engines 
Threshing machines 
Trucks neo 
Vans... . 

Repairs, annual 
Locomotives 
Trucks and vans 


200 
300 
300 
2,500 
300 


100 
dea 3800 
The firm of Ansaldo and Co., of Genoa and Rome, is 
another among the several which furnish a considerable 
number of locomotives annually to the country, but, as 
its fame is derived more from its shipbuilding than from 
the branch of trade about which I am writing at the 
moment, and as much has already been written about the 
company in all the languages of Europe, it would be better 


Fig. 2—INTRA WORKS, MACHINE SHOP 


development and ever-growing productive powers. Of its 
two factories, the oldest, founded in 1846, is situated near 


the central railway station of Milan, while the other, | 


opened in 1903, is at Sesto S. Giovanni. Both of 
these establishments are naturally connected with the rail- 
ways by special lines of theirown. Each works has sepa- 
rate duties. The Milan factory gives its attention to rail- 
way and stationary engines, and implements and machines 
for industry and war, while in its ally of Sesto 8S. Giovanni 
are to be seen carriages, trucks, and vans of all descrip- 
tions for railways and tramways, repairing works for 
locomotives and carriages, and a section dedicated to the 
construction of agricultural machines, and especially of 





* No. LV. appeared May 18th. 





to pass to another house less well known in England. I 
speak of- the firm of Miani Silvestri and Co., and of 
Grondona Comi and Co., fused under the name of the 
Officine Meccaniche. 


The consolidation of these two engineering houses was 
effected six years ago, and has certainly produced good 
results. The firm is engaged in the building of railway 
locomotives, carriages, trucks, tramway cars, and other 
kinds of iron construction. In thelocomotive branch it has 
lately provided the Rete Mediterranea with some powerful 
compound engines, and exports locomotives into Roumania 
and Denmark. The works occupy more than 100,000 
square metres, and are divided into departments, inter- 
connected by narrow gauge rail lines, convergent at 
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certain 
binding t 
Milan 


t ; 
os + be seen the cupolas capable of melting about 15 tons 


of cast iron per hour, crucible bronze melting furnaces, 


disintegrators, electric overhead travelling crane, and 
b oD 


revolving foundry crane. By an ingenious system the 
steam boilers utilise the waste heat from the furnaces to 
) steam to the steam hammers. 

boilerworks, of 6000 square metres, contain within 


supply 
The 


he foundry shed, covering nearly 4000 square metres, | 


point at which the normal gauge begins, thus | part of the electric tramcars which serve Milan and its 
he works to the station of Porta Romana in | suburbs, together with those for Genoa and other im- 


portant towns. 

A year ago the Officine Meccaniche decided to buy up 
the firm of Hawthorn Guppy, of Naples, and to enlarge 
it. The experiment has not yet been marked with 


| success, as the totally different character of the Neapolitan 


workman from that of the North Italian, combined with 
other reasons, contributed to produce friction which 
ended in a serious strike, thus temporarily paralysing the 
energy of this new branch of the old establishment 





Fig. 3 


their walls a collection of the best implements and 
machine tools known to modern science in this branch of 
industry, such as the latest models of travelling 
hydraulic riveting machines and hydraulic accumulators. 
In this department the overhead hand travelling crane is 
of three tons burden, and the overhead electric travel- 
ling crane of 20 tons. In the locomotive erecting 
department there are twenty pits, overhead electric 
travelling’ cranes—one of 20 tons—electric hand-boring 
tools, and a 20-ton electric siding track. 

The upholstering and?varnishing sheds cover more than 

















Fig. 4—-ZUST PUNCHING AND SHEARING MACHINE 


5000 square metres. The electric power is supplied by 
the Edison Company. The works are lit with arc lamps 
of from 10 to 16 ampéres, and incandescent lamps. The 
firm employs nearly 4000 hands, and produces per year 
about 50 locomotives, 200 railway and tram cars, 2000 
goods trucks, 600 tons of railway and tramway material, 
and 600 tons of metal for bridges and shed construction, 


while in addition it is its business to keep in repair | 


about 1800 railway trucks annually. 

The firm has done much excellent work in the con- 
struction of the electric motor railway cars on the Milan- 
Varese-Porto Ceresio line, and in the building of a great 


|men, and are composed of foundries, workshops and 
private hydraulic plants for lighting and motive power. 
These works are entirely given up to the manufacture of 
The other factory in Milan—of which 


INTRA WORKS—ERECTING SHOP 


But small set-backs of this passing description have not 
had the power to reduce by even 1 franc the yearly dividend | 
of such a house as the Officine Meccaniche, a firm which, 
if, perhaps, not quite so well known out of Italy as some | 
others we have already mentioned, is yet here one | 
among the first in its own line, and is of infinite service | 
to its country. 

I cannot leave the subject of engineering without 
mentioning two of the principal firms which supply the 
industry with machine tools and other implements— 
Michele Angaldi and Co., of Turin, and Ziist, of ‘Intra 
and Milan. - This latter old-established house, which has 
already been mentioned as the introducer of the turbine 


| 


mention will be made in a later article—being employed 


| exclusively in the motor car industry. 


Figs. 4 and 5 show two of the most perfect machine 
tools lately turned out by the firm, one representing the 


| latest model of lathe, American type, with 24in. swing ; 


the other a shearing and punching machine for sheet 
steel up to 28 mm., driven directly by an electric motor. 








THE IRON AND STEEL INSTITUTE. 


On the second day of the meeting the proceedings 
zommenced with the reading of a paper by Professor 





| Arnold and Mr. F. K. Knowles, of Sheffield, on “The 


| Influence of Manganese in Iron.” 


This, described by the 
authors as a preliminary note, opened with a comparison 
of the results obtained by Dr. Guillet, the author, and 
Mr. Hadfield, with alloys low in carbon but high in 
manganese, which varied very considerably for samples 
of the same approximate composition, as shown by the 
following figures taken from previously published com- 
munications :— 

I. i. 


Ill. IV. 


Arnold 
Guillet. Arnold. Guillet. Hadfield. and 
Knowles. 
No. 2. 1888. No. 5. 1888. 
Carbon 0-273 0-28 ... 0-058 ... 0-40... 0-050 
Manganese 1-296 1-25 ... 4-200... 3-89... 3-728 
| Silicon ... 0-320 ... 0-07 ... 0-504 ... 0-09 0-050 
Tensile strength 27 tons ... 37 woe MOOR: cen SO 57-8 
Elongation .., 24-5p.c. ... 26 — - eee 1-0 
Contraction ... 73-4 . 47 . 76-5 0- 1-7 


Apart from the contrast between the silicon contents, 
the authors considered that the differences between 
Nos. ITI. and IV. can best be explained by a mistake in 
the record, the results of a very mild ordinary steel being 
inadvertently given. The result No. V., made by the 
authors as a check, confirmed Mr. Hadfield’s conclusion 


| as to the brittleness of iron and steel with about 4 per 


cent. of manganese. In order to clear up these points a 
new investigation has been commenced on the properties 
of alloys of iron and manganese as nearly free from other 
constituents as possible, and the present communication 
dealt with the results obtained so far. The materials 
used, Swedish bar iron containing 99°8 per cent. of iron 
and manganese, produced by Dr. Goldschmidt’s alumino- 
thermic method, which is free from carbon, but contains 
0-72 per cent. of silicon, were melted in separate crucibles 
and poured together when fluid, half a minute being 
allowed for transfusion before casting into the ingot 
mould. The crucibles for the iron were made of mixtures 
of 87 per cent. of different fireclays from the coal 
measures, 10 per cent. of china clay, and 3 per cent. of 
coke dust, all the clays being in the raw state. The 
mixture required very careful incorporation, the kneading, 
instead of the ordinary three hours, being continued for 
five hours. The manganese was melted in magnesia 
crucibles made from electrically crystallised magnesia, 
rendered plastic by a mixture of about 5 per cent. of 
Stourbridge clay with a weak solution of silicate of soda, 
which were protected by a closely-fitting outer blacklead 
crucible in the furnace. 

The ingots so obtained, weighing about 35 1b. each, 
contain from 0°3 to 35°14 per cent. of manganese, the 
maximum of carbon and silicon in the 35 per cent. alloy 
being 0-1 and 0:2 per cent. respectively. They were 
reduced to 1}in. square under the hammer, bolted in the 


rolls to 1}in. square, and finally rolled to }#in. round bars 


wheel into Italy, and which has now struck ‘out a new | about 12ft. long. 





Pie, 














Fig. 5—ZUST AMERICAN TYPE LATHE 


branch with much success in the manufacture of motor 
cars, is, perhaps, the best known maker of drills, planers, 
lathes, and other machine tools in the country, and in 
addition to its export trade for the Swiss railways and 
many private firms, numbers among its clients the 
Admiralty, all the railways, Tosi of Legnano, Ernesto 
Breda of Milan, Ansaldo of Genoa, and many others 
scarcely less renowned. 

Views of the works will be found accompanying 
this article. Figs. 1, 2, and 3 represent the exterior 
and the interior of the Intra works, which cover about 
50,000 square metres of ground, employ about 700 work- 


| 





machine tools. 


With 13 to 20 per cent. manganese they worked like 


| ordinary tool steel, while with 20 to 35 per cent. they 


behaved like hard tungsten steels, all being quite free 
from red-shortness. On examining the composition of 
the bars by drillings taken from the middle and ends, the 
distribution of the manganese showed great variation, a 
result differing from that obtained by Mr. Hadfield, who 
found differences of only about 0°5 per cent. at different 
points in his ingots. Some of these results are given as 


follows :— 
Manganese per cent. in rolled bar. 
Ingot No. One end. Middle. Other end. 
977 3°07 . 348 s. 9°42 
944 .. 16°60 .. 13°85 .. 11°96 
966 . 26°53 . 28°24 . 85-14 


As the relation of the ends of the bars to that of the 
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ingots has not been recorded, the authors propose to | 
continue their researches with the bars, determining the 
manganese in each test piece at the exact point of 
fracture. This together with other tests will involve an 
enormous amount of work, but the material will afford a 
range in composition which under ordinary conditions 
would be obtained from about 200 ingots. When the 
research is completed it is unlikely that the results will 
be of practical value, but certain that theoretically 
they will be of supreme importance, and therefore there 
should be no further theorising upon the matter until 
they are forthcoming. 

The discussion on this paper was opened by Dr. 
Guillet, who stated that in the analysis No. 2 quoted by 
the authors the carbon should be 0-073, instead of 0°273, 
as was given by a printer's error in the Bulletin de 
la Sociélé d’Encouragement ; but this had been cor- 
rected in a later paper in the “ Transactions” of the Inter- 
national Testing Association. In the other cases, the 
differences were attributable to differences in silicon, which 
raised the transformation point to martensite, while 
manganese lowered it, Professor Arnold's alloy containing 
only 0°05 per cent., while his had 0-304 per cent. In 
conclusion, he thanked the President for the valuable 
help he had given him during the past three years, and 
renewed his appreciation of the honour done to him by 
the award of the Carnegie gold medai. 

Mr. F. W. Harbord had read the paper with interest, 
but considered that the publication was premature, and 
regretted that the authors had not completed their re- 
search before bringing it forward. As regarded silicon, 
he thought that Mr. Hadfield had proved that up to 
1-6 per cent. it had no effect in reducing the ductility 
or softness of the material. With regard to No. 5, the 
difference of 10 tons in tensile strength for Mr. Had- 
field’s alloy could be accounted for by the carbon 
contents—0°058 per cent. in the former, and 0-40 per 
cent. in the latter. The extra 20 tons tensile strength in 
the authors’ check alloy, accompanying a reduction in 
carbon from 0°4 to 0°05, was altogether anomalous, and 
probably might be explained by irregularity in the 
composition of the alloy, such as had been found in other 
ingots in the series. The authors had given an elaborate 
description of their method of melting iron without 
carbon, but he did not think that there was any special 
difficulty in doing this. At any rate he had had ingots 
with 0°10 carbon made in Sheffield. As the expe- 
rimental bars were extremely irregular, he thought 
it would be better to obtain the assistance of Mr. 
Hadfield’s melter, who had succeeded in obtaining 
uniformity in manganese distribution in the ingots before 
proceeding further. These heterogeneous bars were use- 
less for the purpose of scientific investigation, and he 
suggested that they should first mix their manganese 
thoroughly and get homogeneous bars before proceeding 
to test them. 

Mr. MacWilliam, from his experience with special steels, 
was inclined to doubt Mr. Harbord’s idea of silicon acting 
as a softener. The complications arising from the mutual 
action of manganese, carbon, and silicon were so great 
that if they considered the action of silicon in the 
presence of carbon they must begin afresh. He thought 
that Dr. Guillet had wasted many hours of many hard- 
working people’s time who had tried to reconcile his 
numerical tables with his curves, for they did not corre- 
spond. They woulda be glad, therefore, in Sheffield to 
receive corrections of any similar errors if they should be 
found. In conclusion he congratulated Mr. Harbord on 
his newly-developed faculty of humour. 

Professor Turner asked the author whether the figure 
of an oxidised bar of pure iron given in the paper was | 
highly magnified, and receiving the answer that it was | 
about half size, commented upon the unusual size of the 
oxide marks. 

Professor Bauerman remarked that in the bars highest 
in manganese—Nos. 944 and 956—the proportion of 





manganese in the middle was the arithmetical mean 
between that of the two ends. It might, therefore, be 
that some interesting information as to distribution | 
would be obtained from the investigation of even such 
heterogenous material. 

Mr. Stead considered that the paper was an introduc- | 


tion to something which promised to be of considerable | acetylene could be used, and reminded the members that | District Council, and the Ilford Urban 
importance in future, but he thought it would be pre- | the oxygen was not used hot, but at an initial temperature | favour of the Bill. 


mature to discuss it until it was more fully completed. 
With regard to the oxidised bar, he wanted to know how 
the oxygen had been determined. As regards the liquation, 
were the authors quite satisfied that there was no 
separation in the crucible, and that the material was 
perfectly homogeneous when it went into the moulds; 
because, as Professor Bauerman said, if the metals were 
really segregated, the results were of a certain scientific 
value on their own account. He thought that he 
ought to point out that Mr. Harbord did not say that 
silicon was a softener, but that it did not harden. He 
should welcome the results when completed, and then 
they would be better able to discuss the whole question. 
As English secretary of the International Association for 
Testing Materials he desired to call the attention of the 
members of the Institute to the forthcoming congress at 
Brussels, when several important papers would be brought 
forward of great interest both on the scientific and 
manufacturing sides. He would be glad to receive the 
names of members desiring to attend, with a remittance 
of 63. for the subscription for the meeting. 

Professor Arnold, in reply, was glad to receive Dr. 
Guillet’s correction as to the carbon in No. 2 alloy. As 
regards the silicon, the examples put on the blackboard 
of the effect of silicon on high nickel steels did not | 





seem to be quite relevant. They had found that the blistered sheets were of less pure material than the tough | which 


to proceed with the investigation of the heterogeneous 
bars. So far from being inaccurate, the series of obser- 
vations would be the most accurate and complete ever 
published. Whether any liquation of the alloy took 
place in the crucible they could not be certain, but they 
were going to make an experiment by stirring the con- 
tents of the crucible with a heated fire-clay rod. He 
had been told bya Sheftield firm making high manganese 
alloys in the crucible, the constituents being mixed 
together in the usual way, that they had found a similar 
liquation to take place. 

The President, in moving a vote of thanks to the 
author, said that Mr. Knowles was one of the most useful 
men in the metallurgical department in Sheffield. Pro- 
fessor Arnold and Mr. Harbord were both controversialists 
of proved ability, and he hoped that the little asperities 
that had arisen in discussion would not extend beyond 
the boundaries of the room. 

The next paper, by Ritter C. von Schwarz, on “The 
Use of Oxygen in Removing Blast Furnace Obstructions,” 
described a method of opening the tap holes and tuyeres 
of blast and other furnaces which had become obstructed 


by the freezing of metal in them, which has-been intro- | 


duced by Dr. FE. Menne, of the Creuzthal Works, near 
Siegen, in Westphalia, and has since beer modified and 
improved by the Société Oxhydrique Internationale, of 
Brussels, for cutting boiler plates, tubes,-and other 
steel objects. It is an application of the oxyhydrogen 
blow-pipe, in which, however, the mixed _ gas 
is only used for bringing up a point on the mass of iron 
to be perforated to a white heat. 
hydrogen supply is stopped, and a current of oxygen 


alone at pressures up to 450 Ib. per square inch is directed | 


on the heated spot, when the iron burns rapidly with a 


sufficient local development of heat to melt the oxide | 
produced as well as the adjacent metal which is blown | 


out of the hole by the velocity of the gas current, 
and the mass is rapidly bored through. The same 
method can 
when these have been hardened. <A _ hole through 
such a plate of Qin. thick which would require two 
to three hours if drilled in the ordinary way can 
be made with compressed oxygen in 15 see. to 20 sec. 
In such eases the initial heating may sometimes be more 


conveniently done by the method of electric resistance, | 
instead of by the oxyhydrogen flame, for which purpose | 


a current of 4 to 6 volts at 200 to 220 ampéres is suffi- 
cient. 


although in exceptional cases it may amount to 20 to 40 
cubic feet. The apparatus is very simple and inexpen- 
sive. It consists of two steel flasks for the gases, each 
with a reducing valve, and a few yards of iron tubes and 
armoured hose. Several blast furnace establishments in 


England, Germany, Austria, France, and Belgium have | 


already adopted the process with satisfactory results. 


The discussion on this paper was commenced by Mr. | 


Vaughan Hughes, who referred to his experience with 
the oxygen blowpipe, using acetylene instead of hydrogen, 
which gave a flame nearly as hot as the electric are. 
With acetylene there was the advantage that one flask for 
compressed gas was required instead of two. 


a steatite burner. 

Mr. A. W. Richards said that the utility of the process 
had been proved at his works, where the tap hole of a 
cupola that had been working badly was closed, and by 
the use of the oxygen method it had been opened in 
25 seconds. 

Mr. T. C. Hutchinson had on different occasions had 


to open a closed tap hole by a blowpipe, using petroleum | 


under a head of 40ft. or 50ft. to counteract the pressure 
of the blast. but it required several hours to open the 
hole by this method. 


leum blowpipe the whole contents of the tap hole were 
melted out and removed. He hailed the advent of the 
very useful instrument described in the paper. 

Mr. Talbot inquired whether the apparatus could be 


| applied in a case where the obstruction of the tap hole 


was principally slag. 
Dr. E. Menne, in reply, said it was quite possible that 


of about — 20 Cent. Ordinary illuminating gas and elec- 


tricity were about equally efficacious for the preliminary | 
It was 


heating, but petroleum was decidedly slower. 
announced that a demonstration of the method would be 


given at Brin’s oxygen works, in the Horseferry-road, | 


after the close of the meeting. 
The last paper taken on Friday, on “ Brittleness and 


Blisters in Thin Steel Sheets,” by Mr. E. F. Law, dealt | 


with the familiar and disagreeable experience, especially 
in tin-plate works, that some brands of steel have a far 
greater tendency to produce blisters than others when 
both are worked together in precisely the same way. 
This subject had been previously treated by Mr. Ridsdale, 
who classified the causes of such defects under six 
different heads, arising mainly from incorrect treat- 
ment; but these are considered by the author as 
mainly exceptional, and he had therefore examined 
a large number of sheets showing brittleness at 
any stage of the manufacture, and compared them 
with tough sheets, when it was found that the blistered 
sheets were usuaily, but not always, brittle, while many 
brittle sheets showed no signs of blisters. Heat treat- 
ment failed entirely to improve the sheets, and the 
microscope gave no evidence of overheating or abnormal 
treatment. It was, however, seen that the brittle and 


removal of brittleness was due, not to the presence of | ones, showing marked segregation, the impurities being 


silicon, but the absence of oxygen. 


Dr. Guillet’s work | sulphur, phosphorus, and another substance, which, 


was of great value, but, unfortunately, it was somewhat | although not identified, the author considers to be 
impaired by such errors as had been admitted, and it | oxide, and is always associated with blistered sheets. 
was, therefore, much to be desired that they should be | Taking a steel containing large quantities of oxide, such | sulphurous acid. Thismeant that every ewt.of coal would give 


supplied with an authoritatively accurate version. 


did not agree with Mr. Harbord that it was undesirable | metal will absorb hydrogen in the pickling bath, which, | 


flame | 


When this is done the | 


e applied to armour plates, especially | 


For opening up a blocked tuyere an expenditure | 
of 8 to 10 cubic feet of oxygen will usually suffice, | 


In answer | 
to a question by the President, he stated that he had used | 


In one ease, the furnace had been | 
blocked for eight or ten days, but by means of the petro- | 


at the temperature of the bath, will react upon th 
included oxide, reducing it to iron with the formation ot 
water vapour which is retained in the sheet. On gyb * 
quent annealing the reaction is reversed, iron oxide = 
hydrogen being formed, and the gas pressures excited F 
these operations form the blisters. This class of im be 
fection is more liable to occur with Bessemer than vith 
open-hearth steel. Other imperfections are due to th 
irregular segregation of sulphur and phosphorus forming 
the so-called ghosts, which are mostly finely interspersed 
particles of slag and manganese sulphide, and will caus 
brittleness, especially if the sheets are rolled fromm fetes 
and slowly-cooled ingots in which the maximum °F 
segregation has taken place. 

In the discussion Dr. Guillet said that he had observed 
that when pearlite occurred in parallel bands in the 
sheets they were exceedingly brittle. He also called 
attention to the recent researches of Brauner, in Sweden 
on the presence of nitrogen in steel, which rendered it 
extremely brittle, and that the proportion of that element 
would have to be taken into account in the complete 
analysis of steel. He attributed the superior quality of 
the steel made at Froyes in the Heroult electric furnace 
over that of similar composition made in crucibles, to 
the absence of nitrogen and other gases which were 
present in the crucible furnace. 

Mr. Tucker, referring to an indirect method of deter. 
mining oxygen in stecl that he had used in an investiga. 
tion into the cause of fracture of a large number “a 
| Bessemer ingots in rolling, said that both brittleness and 
blistering were caused by oxygen. 

Mr. Vaughan Hughes doubted whether the differences 
in sulphur and phosphorus given by the author were 
direct causes of brittleness and blisters, but agreed with 
him generally as to the effect of hydrogen, but the matter 
still required much investigation to clear it up. 

Mr. Stead thought that possibly elimination by hydro- 
gen might be effected if the steel was heated to a very 
high temperature, say above 1000 deg. Cent. With 
reference to the parallel bands of pearlite, they always 
| found them in steel where there had been local segrega- 
| tion. They might, however, have it without making the 
steel brittle, and in this he differed from Dr. Guillet, 
while agreeing with him as to the necessity of examining 
for nitrogen as well as for other constituents in analysis. 

Professor Turner, while agreeing as to the effect of 
hydrogen, doubted whether it could do much at the low 
temperature of the pickling bath. 

Mr. Law, in reply, agreed with the speakers generally 
| as to the necessity of determining hydrogen, and also of 

the included oxygen; but as Mr. Stead was engaged on 
| the latter point, he would leave it in his hands. He 
disclaimed the hydrogen theory as being his, but he had 
put it as a matter calling for discussion and proof. 

The automatic closure, due to the arrival of the 
luncheon hour, then brought the business to an end. 
The remaining papers by Messrs. Lelong, Wigham, and 
| Bannister, as well as the Carnegie Research Reports, 
| were taken as read, and after passing the usual votes of 
thanks, the meeting adjourned until July 24th. 

After the close of the meeting, a party of the members 
met at Messrs. Brin’s oxygen works, where a demonstra- 
tion of the oxygen boring method was given by Dr. 
| Menne. A block of iron about Sin. square was perforated 

by the action of the jet in about 35 seconds, with an 
expenditure of about one shilling’s worth of oxygen, the 

hole being about 14in. in diameter. It was noticeable 

that, in spite of the great local heating, which melted the 

metal and oxide formed, a very appreciable time elapsed 
| before any brown smoke appeared, thus showing that the 

boiling point of iron is only slowly reached. In a second 
experiment, a plate of steel laid upon a similar plate of 
| copper was completely melted away without the latter 
metal being in any way affected. 








| LONDON COUNTY COUNCIL ELECTRIC SUPPLY 
| BILL. 
| No. IV.* 

EVIDENCE was first heard on Thursday, May 17th, from 
| the Bethnal Green Borough Council, the Wood Green Urban 
District Council in 
The support offered was of the usual 
| guarded character, and obviously could have little weight, 
especially as no indication was given that these were typical 
of many others who were not called in the interests of time. 
The representatives of the above Councils avowedly wished 
for the existence of this scheme as ‘‘ another string to our 
bow.’’ This concluded the case for the promotion of the Bill. 

Dr. T. E. Thorpe, of the Government Laboratory, then 
| occupied the witness chair with the object of dealing with the 
memorandum issued early this month by the Commissioners 
of Works regarding the effects of the products of combustion 
from such large electric generating stations as are being con- 
templated. Dr. Thorpe said he had been requested to attend 
by the First Commissioner with a view to giving any 
information the Committee might desire to have respecting 
the effect, more particnlarly of sulphur and sulphurous acids, 
upon the integrity of plants and vegetation. Having stated 
that he was there to answer any questions which the Chair- 
} man or the members of the Committee might ask, the 
| Chairman put it to him whether his experience would lead 
| him to apprehend any deleterious effects from the Green- 
| wich power station. ‘I have no personal knowledge of the 

station,’’ answered Dr. Thorpe. With regard to the scheme 
| how before the Committee or the other schemes ? queried the 
} Chairman. ‘‘I have not gone into any of them,’’ was 
|again the answer. Then, said the Chairman, you are 
| not able to give us any information as to the effects of any of 
| these schemes. Dr. Thorpe then went into his statement, 
he prefaced by stating that he could only speak in 
| very general terms of the probable effect of burning coal in 
| proximity to plants. Assuming, as was suggested, that 
| 240,000 tons of coal was burned annually at Battersea, Dr. 
| Thorpe said it must be remembered that coal contained about 

1 per cent. sulphur, which in burning gave twice its weight of 





He | as an overblown Bessemer charge, sheets made from such | ; sf 3 
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off 21b. of sulphurous acid, which found its way into the air, 

nd was finally brought down by the rain. The suggestions 
that he had to make for remedying, or rather minimising 
this effect, were that the consumer should be very strict as to 
the amount of sulphur in his coal, which was already done, 
to some extent, by a reasonable calorific value being insisted 
upon, But this should be followed out more closely by 
the percentage of sulphur being kept as low as possible. 
Further, he suggested that the coal should have added to it, 
before burning, a small quantity of lime water, which would 
considerably minimise the amount of sulphurous acid which 
escaped from combustion. He did not think the suggestion 
that this would result in a large amount of clinker was a very 
serious one, a8 the amount of lime water necessary would be 
very small. Anything that could be done to minimise the 
quantity of coal burned in any district would be a great 
advantage, and if it was that the erection of large generating 
stations would reduce the quantity of coal burned in other 
works, then by all means have them. If it was impossible to 
remove such stations away from London, then he thought 
that some control should be given to the Office of Works to 
see that proper precautions were taken for the complete com- 
pustion of the fuel with as little emission of smoke as possible. 
Heagreed that small manufacturers were the greatest sinners 
at present, but the amount of the sin depended upon the 
amount of the coal burned. That did not depend upon how 
it was burned. 

With regard to the suggestion made that Welsh coal got over 
the difticulty, Dr. Thorpe referred to an investigation many 
vears ago by Playfair and others on behalf of the Admiralty, 
which proved this to be not the case, and he quoted the 
following figures to prove this :— 


Percentage of 


Coal. No. of samples. sulphurous acid. 
Welsh . “<a oe ae ' 1-42 
Derbgahivo.. .. 6 »- 8 .. wa .. 10 
Lancashire .. 28 1-42 
Newcastle 7 wt 
Scotch 8 1-45 


He said that, roughly speaking, there were four tons of CO, 
to one ton of coal. It was mentioned to Mr. Thorpe that the 
concentration of a large amount of boiler plant in one spot 
would tend to minimise the danger, but he expressed the 
opinion that it rather tended to aggravate it for that 
particular locality, especially in fine weather, when there was 
something in the nature of a downward draught in the 
atmosphere which brought down the products of combustion 
before they had time to disperse. At the close it was pointed 
out, on behalf of the London County Council, that Newcastle 
coal, which showed the least percentage of sulphurous acid in 
the above table, had been selected for this scheme. 

The opposition to the Bill was then opened by Mr. T. Jones 
on behalf of the Willesden Urban District Council. The 
argument was that the London County Council might injure 
the North Metropolitan Electric Power Supply Company— 
which is under an agreement to supply the Willesden Council 
in bulk at a very low price, subject to revision every seven 
vears—by unfair competition and soimperil that agreement. 
It was contended that the scheme would be much more 
workable and equitable if it were confined to the Council 
of London. 

The case for the opposition of the promoters of the 
Administrative County of London and District Electric 
Power Bill was opened on Tuesday morning rather unex- 
pectedly. 

The Hon. J. D. Fitzgerald, K.C., for the Administrative 

County, prefaced his opening statement with a regret that 
the ordinary methods of procedure in the case of competing 
Bills bad not been followed, so that the Committee could 
have given a decision one way or the other upon his Bill. As 
last year, he said his case rested upon the assumption made 
by the promoters that by reason of its size, and by adopting 
centralisation, London could be supplied with electricity 
more cheaply than any other city in the world. To this he 
added the further observation that the scheme put forward 
by the London County Council was wholly inadequate for the 
purpose, both as regards its general policy and its engineer- 
ing features, as well as its commercial and financial aspects. 
It was not a question of whether the L.C.C. scheme could 
be made a profitable undertaking. That might conceiv- 
ably be done under certain circumstances. But this did 
not necessarily imply that the scheme was an adequate 
one for the needs of London. If all the London manu- 
facturers were supplied with electricity at the cheapest 
possible rate, it would mean a saving of something over 
£2,000,000 per annum. And in this one respect alone the 
scheme of the L.C.C. did not pretend to get at the manu- 
facturer. It was purely a ‘‘ bulk ’’ scheme tacked on to a 
tramway generating station which the Council happened to 
possess. The Council could not adopt the ordinary business 
methods of stimulating the demand at the hands of the 
private manufacturer, such as the hiring out of plant on 
terms, and the entering into contracts with such consumers. 
It had been suggested that Clause 35 had this effect, but it 
was not so, for the clause merely permitted the Board of 
Trade to fix a new schedule of maximum prices upon the 
authorised distributors. And in this connection he called 
attention to the anomaly that the Council itself refused to 
have a maximum price in its Bill, or to be bound to supply 
anybody. At the present time in London only 7 per cent. 
of the horse-power installed was driven electrically, and the 
County Council could do no more than the authorised dis- 
tributor to remedy this condition of affairs. No provision, 
either, had been made for the railway demand, a most im- 
portant factor in the future. In fact, the scheme of the 
Council was only an instalment, and although he agreed that 
such a scheme could be developed by instalments, so far as 
the generating station was concerned, yet it was impossible 
to follow this principle in the case of the transmission 
system. But the Council only provided a transmission 
scheme for about one-seventh of the demand which his engi- 
neers estimated would be required to be met in 1915. As 
to the voltage adopted—-6600—he considered there were many 
disadvantages. The energy, he said, varied with the square of 
the voltage, and, therefore, with 13,000 volts four times 
more energy could be supplied than with 6600 volts, or, say, 
nine times the amount if 20,000 volts had been adopted. 
With the voltage adopted, therefore, they would require to 
have nine times the amount of cables and ducts as with 
20,000 volts—that of the Administrative Company—and the 
Mcrease in the capital expenditure would be £2,000,000. 
The Administrative Company, he said, proposed to have three 
generating stations, all in the industrial part of London, and 
not up the river, where the proposed Battersea station would 
be. ‘The sites of the stations were at Greenwich, West Ham, 
~ Mt and altogether there would be 120 acres of land 
iWailable, 





As he was stopped by the Chairman from going too much 
into detail concerning his own bill, and was limited to show- 
ing the comparative merits of the two schemes, Mr. Fitz- 
gerald merely gave the general outlines of the Administrative 
Company’s scheme, as they were before Parliament last year, 
and are now so well known. It is proposed to supply in bulk 
to railway, tramway companies, &c., and to manufacturers, 
by the consent of the authorised distributor, subject to an 
appeal to the Board of Trade if the consent of the latter is 
unreasonably withheld. There was also a power given to the 
London County Council or the authorised distributor to 
demand a revision of prices, and a purchase clause applicable 
at the end of forty-two years under the provisions of the 
Electric Lighting Acts. Mr. Fitzgerald wound up his speech 
by briefly discussing the position of the London County 
Council on this matter from the point of view of policy, i.e., 
municipal trading as against private trading. He urged as a 
deterrent cireumstance against this scheme the enormous 
capital commitments of the Council and the highly specula- 
tive character of the electric power supply business. Only 
one company, viz., Newcastle, was at work upon a paying 
basis. A large number of others had not yet got to work at 
all, and in the case of one of the pioneer companies, the 
South Wales Company, an application was being made for 
the appointment of a receiver by the debenture holders. 

It may be pointed out that the areas of the two competing 
schemes differed somewhat, the Administrative Company 
not wishing to compete with any other power company, and 
so a large area to the west and northoutside London included 
in the County Council’s Bill has not been scheduled. 

Mr. C. H. Merz, the engineer to the scheme, was called 
and confirmed all the statements made above. He argued 
that the policy of the Council in dealing with the bulk 
supply mainly, and only taking up the remaining portions of 
what should be a complete power scheme—viz., tramways, 
railways, and manufacturers as auxiliary to bulk supply, was 
quite wrong. By dealing with all three branches at the 
same time the total cost to all consumers was obviously 
greatly reduced. In placing before the Committee the view 
of the promoters of the Administrative Company’s Bill as to 
how London should be dealt with in the matter of electric 
supply, Mr. Merz resuscitated all the tables that he placed 
before both Committees that considered his Bill last year, and it 
will only be necessary briefly to mention the main points, 
especially in view of the fact that the Chairman vetoed any 
attempt at a detailed explanation. He stated that in his 
opinion the Battersea site was in quite a bad position for 
dealing with the industrial portion of London, and the 
second station should, if built at all, be constructed further 
down the river than Greenwich. Coal would be Is. per ton 
dearerat Battersea through it being above bridges. The trans- 
mission system of the L.C.C., he contended, would cost £20,000 
more than the Administrative Company’ s system by reason ofits 
lower voltage. The proposal he made was to meet all demands 
—railways, tramways, canals, bulk, and manufacturers—and 
his average price worked out cheaper than that of the County 
Council; in fact, for an eight hours’ user it would be 20 per 
cent. cheaper. He maintained that the County Council could 
not reach the individual power user, whereas this would 
be the feature of his proposal, for in his estimates he allowed 





a considerable sum for the commercial department. It was | 
his intention to lay sufficient ducts for the whole of the anti- | 
cipated railway load before even he had negotiated for it. 
The whole of the electrical requirements of London would, | 
according to his calculations, involve the establishment of | 
plant to give an output of 430,000 kilowatts by 1914, yet the | 
County Council only provided for 60,000 kilowatts. Further, | 
he considered the Greenwich generating station was too | 
uneconomical, and had cost too much, compared with what 
could be done at the present time. Reliability of supply was 
an enormously important factor from the railway point of 
view, but the system of mains adopted by the London County 
Council, without duplicate routes, was not one calculated to | 
aid reliability. In this connection it may be pointed out | 
that Mr. Merz does not agree that a scheme involving long- 
distance transmission, such as the St. Neots scheme, would | 
be the most economical for London. The capital cost of | 
Mr. Merz’s scheme for the generating plant is £8 8s. per 
kilowatt. All his estimates, he said, had been based upon 
actual contracts and his experience in Newcastle, where, he 
said, the average price received was 1:03d. per unit last year 
—lower than any municipal works sold at 

Mr. Freeman, K.C., for the London County Council, cross- | 
examined Mr. Merz on Wednesday. He was surprisingly 
short. He wanted to establish the fact that a tramway 
service was undoubtedly, under any conditions, a valuable | 
nucleus to a power scheme; but Mr. Merz cautiously agreed 
with the reservation that, in the case of a local authority, it | 
all depended upon the price charged to the tramway | 
authority. As a matter of fact, he did not think any muni- 
cipality charged its tramway department a sufficiently low 
price. In this connection it might be well to mention that | 
Mr. Merz at a later stage expressed his willingness to have a | 
condition inserted in his Bill that he should, within twelve 
months of its passing, supply the London County Council 
tramways at such a figure as would save £20,000 a year. The 
question of the life of plant formed the basis of some 
interesting questions. The County Council wrote off at the | 
rate of about 3 per cent., whereas the Administrative Com- 
pany allow 5 per cent. Mr. Freeman suggested that it was | 
quite open to the County Council to scrap their plant before 
the loan was paid off if the development of the business 
warranted it. Mr. Merz admitted that, from the point of 
view of the business, it might be a good policy to do this, but 
it was bad finance. According to Mr.- Freeman, he was 
prepared to leave the finance out of the question so long as 
the policy was good. With regard to the voltage, witness 
expressed his conviction that 6600 volts had been adopted 
by the Council because of the existence of the Greenwich 
generating station. He had adopted 20,000 volts, and 
although he did not know of an installation in England 
where it was used, yet he himself had £100,000 worth on | 
order, and perfectly satisfactory tests had been madc. | 

The Chairman asked other counsel to cross-examine Mr. | 
Merz. Mr. Lloyd naturally protested, as he was only oppos- 
ing the Council’s scheme in common with all the others, 
but, on the Chairman pointing out that the Committee had 
this Bill before them as an alternative scheme, he did not 
persist in his objection. No one, however, asked further 
questions. 

To the Committee Mr. Merz made many lengthy state- 
ments and explanations of his proposals. Most of them 
related to the policy of allowing the supply of electricity in 
London to be in the hands of a company or municipality. 
Mr. Merz agreed that, if the Council could adopt his scheme 
and his methods, they could do as well as he proposed, but 


| 








his argument was that, in the first place, they did not pro- 


pose to deal with the problem in a truly comprehensive 
manner, and, secondly, that they would not be able to deal 
with individual consumers in the matter of contracts in the 
way that a company could. He gave many examples of what 
he would do. For instance, he would go to a manufacturer, 
ascertain the cost at which he was running his works by 
steam, and offer him a motor of sufficient size for a fixed 
price per annum, irrespective of the current used. He would 
have a small army of skilled engineers going around London 
doing this sort of work. It was the only way to get 
business. A desperate effort also should be made to 
prevent the railway companies putting up their own 
generating stations. He had every confidence in getting 
this supply if his Bill were passed. He was quite 
sure that no railway company would go to the London 
County Council. Mr. Merz also hinted that at his Barking 
generating station, which would have a capacity of 200,000 
horse-power, a new method would be employed by which coal 
need not be burned. On the question of finance, although he 
was not an expert, he said the company would first issue 
ordinary shares to the extent of £2,000,000, then the same 
amount of 5 per cent. preference shares, and then 4 per cent. 
debentures. As to the area outside London, this was abso- 
lutely necessary in the interests of economical production, 
and he certainly thought that, even if the London County 
Council got their Bill, this part of the area should be 
included. 

Mr. S. Z. de Ferranti was called in favour of the Adminis- 
trative Company’s Bill, and generally supported Mr. Merz. 
In cross-examination Mr. Ferranti said that although 
12,000 volts had been adopted last year by the Administra- 
tive Company, he was then of the opinion that 20,000 volts 
would have been better, but had not said so. As to the 
desirability of using such a voltage, he said that a system 
using 30,000 volts had been put down underground in the 
South of France to prove the practicability of such voltages, 
and the result had been quite satisfactory. Asa tramway 
station the Greenwich works could not be objected to, but to 
attempt to develop it into use for a power scheme of this 
description was quite wrong. As a personal opinion upon 
the question of municipal v. private ownership, Mr. Ferranti 
said that the speculative part of such an undertaking 
was the generating plant and buildings. The mains 
would last for twenty or thirty years, and, as one who 
had tried to give London a supply of electricity on a 
similar scale to this many years ago, he thought he could see 
a solution of the difficulti2; which now existed, by the 
County Council owning the transmission system, and for the 
company to own the generating station and do the generating 


| and the selling. The County Council would find the money 


for installing the system of transmission mains as proposed by 
the Administrative Company, and also buy the sites for the 
generating station and distributing stations, leaving the 
company to find all the remaining expenditure. Then the 
company, as the commercial undertaking, should get into touch 
with every class of consumer, and a profit-sharing arrange- 
ment might possibly be come to. Although this was merel; 
his personal opinion, he said he had reason to suppose that 
the Administrative Company would entertain some such 
proposal. 

The opposition of the West Ham Corporation was then 
taken, and Mr. A. H. Seabrook, the electrical engineer to the 
Corporation, gave details of the electrical undertaking there. 
The Corporation ask for exclusion from the Bill of the County 
Council, it being claimed that there would be competition in 
West Ham under the County Council’s Bill. 

The Committee then adjourned. 








THE ENGINES OF THE JAPANESE BATTLESHIP 
KATORI. 

In our issue of the 11th inst. we gave full particulars of 
the new Japanese battleship Katori. We now give a twe- 
page Supplement of the engines of this ship. They were 
constructed by Vickers, Sons, and Maxim, Limited, and are 
designed to give 16,000 indicated horse-power. The 
diameters of the cylinders are respectively 354in., 56in., 63in., 
and 63in., with a stroke of 48in. They run at 120 revolu- 
tions per minute, and are balanced on the Yarrow-Schlick 
and Tweedy system. The Stephenson link motion has been 
adopted for working the valves, which are of the piston type 
on the high-pressure and intermediate cylinders, and of the 
double-ported flat design on the low-pressure cylinders. 
The engines are designed to turn the propellers inwards 
when going ahead, so that the starting platform is in the 
centre of the ship. Steam is supplied at 200Ib. per square 
inch at the engine. It is generated at 2301b. per square inch 


| in boilers of the Niclausse type, built by Messrs. Humphreys, 


Tennant and Co. On the full-power trials over a measured 
distance it was found that with the engines running at 128 
revolutions per minute the mean speed was 20°22 knots, her 


| contract speed being 20 knots. 








THE Rarway Civus.—The last meeting was held on Tuesday. 
May 15th, at 92, Victoria-street, S.W., Mr. L. E. Brailsford in the 
chair. The president, the Rev. W. J. Scott, delivered an 
extremely interesting address on the subject of ‘“‘The New 
Wycombe Joint Line and other New Railways in West 
Middlesex.” 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND CoUNTY 
ENGINEERS.—The Yorkshire District meeting will be held at Sear- 
borough on Friday and Saturday, the Ist and 2nd June, 1906. On 
Friday, June 1st, members will assemble at 11.30 a.m. at the Town 
Hall, St. Nicholas-street, when a paper on ‘‘ Municipal Work in Scar- 
borough,” by Harry W. Smith, A.M. Inst. C.E., borough engineer, 
will be read and discussed. After that various inspections will be 
made. On Saturday, June 2nd, visits will be made to the 
Esplanade, Holbeck Gardens, the Corporation Waterworks Pump- 


ing Station at Ireton, &c. 


THE COVENTRY ENGINEERING SocreTy.—Mr. Herbert W. Jack- 


| son met the members of the committee of the Coventry Engineer- 


ing Society at a social gathering on Thursday evening, the 17th 
inst., in order to say farewell prior to his departure for America. 
Before parting, Mr. Jackson, who has been honorary secretary of 
the Society for three years, expressed the pleasure he had felt at 
working with the mexabers on behalf of the Society, which he 
regarded as one of growing importance in the city. Coventry was 
becoming very largely a mechanical engineering place, and the 
value of this Society was undoubted. He was glad to know it was 
prospering both in membership and influence. Mr. W. Thomas, 
on behalf of the committee, bore testimony to the good work Mr. 
Jackson had done to further the interests of the Society, and 
wished him every success in his new field of labour. Mr. A. Nelson 
supported. Mr. Jackson was presented by the committee with a 
useful set of mechanical tools, 
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THE NEW RAILWAY BRIDGE AT NEWCASTLE. 
No. I. 


Tue North-Eastern Railway Company has not for a 


great many years had on hand a Bridge engineering | C q 2e 
h | Of the four sets of rails on the bridge, two will be utilised for 


enterprise of such magnitude as that of the new Hig 
Level railway bridge which has, for more than three and 
a half years, been in course of construction over the river 
Tyne, connecting Gateshead and Newcastle. The “ Old 
High Level” bridge at Newcastle-on-Tyne, one of the most 
celebrated railway structures in the world, built from the 
designs of Robert Stephenson and T. E. Harrison and 
opened for traffic by Queen Victoria in the year 1849, 
crosses the river about 100ft. above high water and carries 
three sets of rails, whilst below the railway are a roadway 
and two footways for pedestrians. It is built in six spans 
of cast iron girders constructed in the form of an arch, 
supported on freestone piers, which rest on timber piles. 
Through this “bottle neck” pours the whole of the 
traffic—passenger and freight—from the south side of 
the river for the Newcastle Central Station and for places 
on the north of the Tyne, whilst through it again passes 
all the traffic for the south, which converges on New- 
castle Central Station. In this way it is estimated that 
no fewer than 800 trains and light engines make use of 
Stephenson’s world-famous bridge during the course 
of every week-day, and during recent years the 
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Fig. 1-NEWCASTLE AND DISTRICT 

greatly-improved facilities for dealing 
with the natural expansion of railway traffic in 
the populous Tyneside area has become _inereas- 
ingly felt. The new bridge, as will be seen from 
the accompanying sketch map—Fig. 1—has been built 
between the “Old High Level” and the Redheugh road 
bridge, being about 800 ft. below the first named. 

It is needless to dwell on the value to the North-Eastern 
Railway Company of this new bridge, affording, as it 
does, independent and continuous connection between 
the lines north and south of the Tyne, and it will thus be 
of greater value than any mere widening of the old bridge 
could possibly have been. The new high level bridge will 
obviate the very awkward and expensive arrangement 
whereby trains coming across the river Tyne into Newcastle 
from the South have had to be drawn out of the station 
on resuming their journey northward by an engine coupled 
to what was the rear of the train previous to Newcastle 
being reached. A similar mode of locomotive working 
has had to be adopted for through trains from the north 
of the Tyne to the south side of the river. Incidentally, 
it is curious to note that whilst one of the engineers for 
the original high level bridge over the Tyne was, as pre- 
viously remarked, Mr. T. E. Harrison—his nephew— 
Mr. C. A. Harrison, the chief engineer of the Northern 
Division of the North-Eastern Railway Company, 


need for 
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was responsible for designing the bridge which is now 
nearing completion. It was on July 29th, 1902, that Mr. 
Harrison laid the first stone of the new bridge work. 
Since that time such satisfactory progress has been made 
by the contractors, the Cleveland Bridge and Engineering 
Company, Limited, of Darlington, that it is confidently 
expected the work will be fully completed in the course of 
a few weeks, and that traffic will be passing over the struc- 
ture by the beginning of August. The positions of the three 
bridges over the river Tyne are clearly shown in the sketch 
map, and it may be added that in order to give access 
to the Central Station by the main line at the western end, 
and to enable trains to be run through the station, has 
involved structural alterations to the approaches at both 
the north and south sides of the river, and that the cost 
of these—added to the amount spent on the bridge works 
—involve a capital expenditure of considerably more 
than £500,000. The new railway commences at the west 
end of the Newcastle Central Station, and Jeaves the New- 
castle and Carlisle branch by a curve to the south, pass- 
ing through a corner of the Forth goods warehouse to the 
river bank. Tt consists of four tracks from the warehouse 


to the southern bank, where the lines curve to the south- 
west to meet the main line to Darlington and the South, 
whilst a series of arches from the southern piers take two 
tracks to the south-east, where they join the main line 
some short distance south of Gateshead Station—see Fig. 1. 


passenger and two for goods and mineral traffic. There 
will be no provision whatever for road or pedestrian 
| traffic, as in the case of the *“ Old High Level.” 

In the issue of THe EnGinerr for September 5th, 
1902, we gave an outline of the new high-level railway 
bridge, and some particulars of the design. The original 
proposal for the main bridge across the river was for three 
spans of steel work, supported on piers of granite, but 
since the commencement of the work, a fourth steel span 
has been substituted on the south side for what was to 
have been arching. This alteration was found necessary 


Cross Section. 
Fig. 3-CAISSON AND PIER 


on account of the discovery, when the foundations were 
being made, of a serious fault in the strata in the rock, 
which the preliminary borings had not revealed. One 
granite pier is in the middle of the river, the bed at this 
place being 28ft. below water, and the difference between 
high and low tides 15ft. On either side of this pier, as 
shown in the sketch, there is a span of 300ft., consisting 
of five steel girders, constructed on the lattice system, and 
resting again upon granite piers. These latter are 62ft. 
and 16ft. respectively from the present south and north 
quay walls. The site of these two piers was fixed so as 
to be 25ft. within the River Tyne Commissioners’ pro- 
jected quay line. The other spans, of the same type, are 
231ft. on the north and 191ft. on the south side. The 
underside of these girders is 83ft. from high water, as is the 
case of the two bridges above and below, so that no 
inconvenience will be caused to the shipping. The 
remainder of the design comprises viaducts of arching 
and girder bridges of smaller span. The total length of 
the railway is 4 furlongs 2 chains, whilst the loop to 
the south-east is 1 furlong 2 chains in length. Of this 
length of railway 19 chains will be absolutely straight, 
including the crossing of the river, but the rails are 
to be on a 10-chain curve on leaving the west end of 
the Newcastle Central Station, and again on a similar 
curve on reaching the south side of the river, the south- 
east curve will have a radius of 7 chains. The line is 
horizontal from the commencement on the north side as 
far as the pier on the south side, when the main curve 
falls to the south-west on a gradient of 1 in 132, and the 
loop falls at the rate of 1 in 226. Some idea of the 
initial difficulties of an enterprise of this character is to 
be gathered from the fact that the engineers have had to 
carry the railway through a portion of the Forth goods 
station and warehouses, with a minimum of interference 
with the work of the yards, and with as little structural 
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| The height of the piers from road level to the 5 ri 
|of the arch is 18ft., and the arches are semicirenle 
| The distance from road level to rail level jg 38k 
| the foundations being on clay and averaging about 
7ft.in depth. This arching rests upon ashlar piers in 
thick and 51ft. transversely, each pier being relieved by 
| three 7ft. arches. The arches are semi-circular, the ay, } 
| stones being 18in. in depth, and built of very hard ied 
sandstone procured from the Cove Quarries, Kirkpatrick 
Dumfries. As previously mentioned, between this abut. 
ment on the north side and the first pier in the vias 

there is a span of 281ft., then two of 800ft., and a 
further span of 191ft., after which the approach viaducts 
towards the main line to the south commence. The 
| total length of the main bridge, measuring from the first 
' abutment on the north side to the abutment on the south 
side, is 1150ft. The five main girders of the three north 
spans are each 4ft. 6in. in width, and 11ft. centre. 
They are 27in. in depth, and the distance from centre {o 
centre of parapets is 48ft. 6in., and the breadth of stee} 
work overall 50ft., so that there is thus provided a space 
of 6ft. between the tracks and room for a pathway de 
either side for the use of the railway workpeople. 
The girders are built of double lattice work, with top and 
bottom booms 3ft. deep, and are braced together at the 
top and bottom by transoms, of which the lower are of 
lattice work and the upper of plate work, 16}in. deep, the 
latter carrying the timberway on which the rails run, 
| Each girder has panels of 23ft., of which the struts or 
ties are lattice girders 4ft. 14in. wide. The girders for 
the centre spans have a camber of 7hin., and the north 
span of 6in. The parapets, which are 5ft. high, are 
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Fig. 4—DETAILS OF CENTRE PIER 


bracketed to the outside of the girders and are of lattice 
work, and, in order to carry the railway over the piers, 
the opposite top booms have been bracketed out towards 
each other, leaving a space of 6in. between the ends of 
the top booms of the girders. To provide for expansion 
these girders rest at one end on roller bearings of cast 
steel, with a base of 38 square feet each. The total weight 
of steel for the spans is :—North, 950 tons; two central, 
3482 tons; southern, 1350 tons. As the rails begin to 
diverge on the pier in the southern side of the river, they 
are some distance apart at the next pier, there being 
then 132ft. between the parapets. For this span of 191ft. 
there are also five girders, but they spread out towards 
the south like a fan instead of being parallel. The three 
inside girders are 24ft. deep, so as to allow for trough 
flooring to be put under the rails, and the inside girders are 
similar to those of the main span, #.e., 27ft.deep. They are 
of similar lattice work to the girders of the other spans, 
but the rails obviously cannot be carried in the same way, 
but rest on sleepers laid on trough flooring filled with 
concrete. The trough flooring is 16in. deep, and spans 
varying from 7ft. onthe south pier to 28ft. on the south 
abutment. Roller bearings of the same type have 
been utilised for the girders of this last named span. 
The girders were all erected on staging, and this was 
built sufficiently wide for the simultaneous erection of 
two girders. When the first two girders were completed 
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Fig. 2—NEW HIGH-LEVEL RAILWAY BRIDGE AT NEWCASTLE 


alteration as possible to the buildings. The first stage of 
the viaduct on the north side is girder work, supported 
on piers and pillars of brick, and in this manner the 
Forth goods warehouse has been spanned. The brick 
supports have been arranged so as to admit of the 
expeditious transfer of wagons into and out of the ware- 
house. 

The railway has been carried through the Forth goods 
warehouse at the first storey level by steel girders resting 
on brick piers until it emerges on the south side to cross 
“Pottery-lane.” The spans through the warehouse are 
40ft., and the foundations for the piers have been taken 
down to good clay beneath the cellar floor. The distance 
from rail to the bottom of the foundation is 40ft. The 
roof of the warehouse is held up by a wind screen, resting 
upon the piers outside the parapet girders, whilst the 
corner of the building which has been cut off by the rail- 
way is being used for the accommodation of the clerical 
staff of the goods department. When the railway 
emerges from the warehouse, it crosses Pottery-lane, and 
a straight viaduct of ten arches, each 25ft. in width, 
carries it to the abutinent of the first span of the bridge. 


they were moved to the site into the permanent position, 
and then the other three were built on the staging and 
moved simultaneously into position. When the girders 
in the south river span were erected the staging was 
| removed, the channel opened, and the north channel 
| then closed. The three central piers supporting these 
| girders are built of grey granite, and the greater part 
| of the two land abutments are of the same stone. The 
| granite was supplied by Messrs. Fyffe, of Aberdeen, and 
| was obtained chiefly from Norway. 
| The extreme width of the three piers is 103ft. 6in., at cut- 
| water, the cut-water at each end being 17ft. 6in., and the 
| main pier at high-water level 68ft.6in. In the north and 
| south river piers about 135,000 cubic feet of granite have 
| been utilised, and in the centre pier 195,000 cubic feet, 
| the granite in the first-named commencing at low-water 
‘level, whilst in the centre pier it starts 28ft. below low- 
water mark. The foundations of the river piers have 
| been taken down {o the same depth, namely, 69ft. below 
| high-water, and they have been built on caissons. The 
|adoption of the caisson method of constructing the 
| foundations marks a difference between the new high 
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level and the old bridge, as the latter was built on piled 
foundations, It should, however, be stated that at the 


period when Stephenson’s great work was undertaken 
the Tyne could almost be forded at low-water! The Tyne 
Commissioners have, however, altered all that, and there 
is now a deep-water channel giving access to the renowned 
Elswick Works. and to the Dunston coal staithes. 








OBITUARY. 


FREDERICK CHARLES DANVERS. 

On Thursday, the 16th inst., Mr. Frederick Charles 
Danvers died at Broad Oaks, Addlestone, Surrey. Mr. 
Danvers was for more than thirteen years the Registrar 
and Superintendent of Records at the India-office, and 
was well known as the author of many engineering, 
statistical, and historical works relating to India. He 
was born in July, 1838, and was therefore in his seventy- 
fourth year at the time of his death. He obtained his 
early education at the Merchant Taylors School, after- 
wards going to King’s College. When he was twenty 
years of age he joined the Clerical Establishment of the 
East India House. In 1859—the Board of Control 
having been superseded by a Secretary of State in Council 
—he was sent to Liverpool and Manchester to re- 
port on traction engines which, railways being but 
few in India at the time, it was proposed to 
use there. Later on he was transferred to the Public 
Works Department of the India-office, and became 
successively senior clerk and assistant secretary. He it 
was who proposed to carry the East India Railway into 
Caleutta by means of a tunnel under the Hooghli. He 
was a great authority on all matters relating to India, 
having made a life study of the question, and having 
examined all the records available, not only in this 
country, but in Portugal and Belgium. Amongst his 
writings may be mentioned “ The Portuguese in India: A 
History of the Rise and Decline of their Eastern 
Empire,” the Indian portion of “Spon’s Information for 
Colonial Engineers,” and many papers on Indian sub- 
jects, including a memorandum on Indian coal, coal 
washing and artificial fuel; on coal economy, Xc. 

He was a Knight Commander of the Royal Military 
Order of Jesus Christ of Portugal; a corresponding 
member of the Geographical Society of Lisbon and of 
the International Colonial Institute of Brussels; and 
Fellow and Member of Council of the Royal Statistical 
Society. He retired from active business in 1898. 


SIR THOMAS RICHARDSON. 


Few men were more widely known and more generally 
esteemed in the engineering industry of the North-east 
Coast than Sir Thomas Richardson, who died on 
Tuesday afternoon, at his house, Kirklevington Grange, 
near Yarm, after a short illness. He was born in 1846 at 
Castle Eden, in which place his family had long been 
established as ironfounders. His grandfather, besides 
owning the foundry, was also the proprietor of a neigh- 
bouring colliery, and was one of the pioneers of the 
coal exporting trade of the Hartlepools. His father, 
who was afterwards member forthe Hartlepools for many 
years, in 1847 removed from Castle Eden to Hartlepool, 
and acquired the locomotive works at Middleton, midway 
between the Hartlepools, which were then carried on by 
Mr. Stephen Robinson, and which had been built in 1839 
for the Hartlepool Iron Company. About the year 1854 
the construction of marine engines was commenced at 
these works. After being educated at St. Peter’s School, 
York, and Rossall School, near Fleetwood, Sir Thomas 
Richardson went to Cambridge, where he graduated B.A. in 
1869. Then he was taken into partnership by his father, 
and the business was carried on under the style of Thomas 
Richardson and Sons, and a very extensive trade was 
done in marine engines. In 1890, on the death of 
his father, Sir Thomas became senior partner, the 
other members of the firm being his two brothers, only 
one of whom took an active share in the business—Mr. 
William John Richardson. In 1883 the firm constructed 
their first triple-expansion engine for the s.s. Para, owned 
by Messrs. Steel, Young and Co., of West Hartlepool, 
and in 1900 it was amalgamated with the firms of 
Sir Christopher Furness, Westgarth and Co., Limited, 
Middlesbrough, and William Allen and Co., Limited, 
Sunderland, under the style of Richardsons, Westgarth 
and Co., Limited, and of this new company Sir Thomas 
Richardson was vice-chairman. 

Sir Thomas Richardson had a considerable experience in 
public life. He was first a member of the Middleton Local 
Board, and in 1883,-when Middleton was incorporated 
with the borough of Hartlepool, he was elected a Town 
Councillor and afterwards Alderman, which position 
he held till his death. In the Jubilee year of 1887 he 
was elected Mayor of Hartlepool, and in 1888 was 
returned as a member of the Durham County Council. 
In 1892 he became a candidate, in the Unionist interest, 
for the parliamentary representation of the Hartlepools, 
but was defeated; in 1895, however, he was successful. 
In 1900 he again suffered defeat, Sir Christopher 
Furness being elected. In 1897 he was created 
a knight, and in the same year, in acknowledgment of 
his eminent services to the town, the freedom of the 
borough of Hartlepool was presented to him. He wasa 
deputy lieutenant for the County of Durham, a member 
of the Council of the Institution of Mechanical Engineers, 
a past-president of the North-East Coast Institution of 
Engineers and Shipbuilders, a member of the Institution 
of Naval Architects, and a Fellow of the Statistical 
Society. In addition to being vice-chairman of Messrs. 
Richardsons, Westgarth and Co., Sir Thomas was chair- 
man of the Manchester and Salford Shipping Company, 
chairman of the High-speed Stamp Company, and a 
director of the Northern Counties Electrical Supply 





Company. He was of a kindly and generous nature, and 
was deservedly popular among all classes of the com- 
munity, but more especially among his own workmen. 


JAMES McGILCHRIST. 


Tue death took place on the 18th inst. of Mr. James 
MeGilchrist, Dumbarton, who was a gasengineer of exceptional 
experience and ability. Mr. MeGilchrist, who was in his fifty- 
ninth year, was born in Falkirk, where his early training 
was acquired, and in 1874 he was appointed manager of 
Dumbarton Gasworks, which he remodelled and enlarged 
from small things to a state of high efficiency. He carried 
out many extensions, improvements, and valuations for 
other gas corporations than the one he so faithfully served 
for the long period of thirty-two years. On several occasions 
he was president of the North British Association of Gas 
Engineers, 








CENTENARY OF LEITH DOCKS. 


THE centenary of the opening of the East Old Dock, Leith, 
which was the first wet dock built at the port, occurred on the 
20th inst. Until the year 1806 the whole accommodation 
for shipping consisted of the old or inner harbour, formed by 
the bed of the water of Leith, along the sides of which the 
quays had been built. This ‘‘ harbour’’ was dry at low 
water, and at high water the depth ranged from 18ft. to 12ft. 
at ordinary spring tides. In the closing years of the 
eighteenth century, the Corporation of Edinburgh—in whom 
the harbour was then vested—obtained an Act to construct 
wet and dry docks and other works, in virtue of which the 
east and west old docks and the two dry docks on the north 
side were carried out, under the direction of John Rennie. 
The two wet docks are each 750ft. long, 300ft. wide, and 24ft. 
deep. They are entered from the harbour through a lock 
150ft. long and 36ft. wide, with a depth on sill of about 
13ft. at neap and 174ft. at spring tides. The docks are all 
formed with quay walls of solid masonry, the total cost of the 
works being £300,000. The east dock was opened on 20th 
May, 1806, and the west dock in 1817, and at that period 
they could accommodate 150 vessels, such as then navigated 
the coast and frequented the port. 








TIN. 


ENGINEERS and other tin users will be pleased to see the 
way in which tin has gone down again since we referred to it 
in these columns last week. Prices have fallen away very 
rapidly. On one recent day there was a drop of as much as 
£14 10s., and on another a further reduction of £12. It was 
quoted on Tuesday at £183, or some £32 below its recent 
level, and in spite ofa rise to £187 on Wednesday, the tendency 
isdownward. It was quite time that a reduction took place, 
since the price had been quite a fancy one, and the projected 
stoppage for a week of several tin-plate mills in South Wales 
was doubtless one of the influences which helped to bring 
speculators to a more reasonable frame of mind, and to show 
them that they had gone quite far enough, another cause for 
the drop being that the shipments from the Straits, so far 
this May, have proved, after all, to be rather heavier than 
had been anticipated. America, which had been holding off, 
began to buy heavily soon after the drop first set in, and 
when it became known that the London stock was reduced 
to barely 1400 tons, inquiries began to come in from other 
consuming centres. It is said that fresh supplies from the 
Straits are now arriving at a reduced rate. 








AMERICAN ENGINEERING NEWS. 


An American copper smelting plant.—The new and 
extensive plant of the Garfield smelter, in Utah, is to be put 
in operation this month, although ground was not broken 
until the middle of last August. It will occupy a site of about 
30 acres. The main building, in which will be the three 
reverberatory furnaces, blast furnaces, converter, and bullion 
department, is 360ft. by 305ft. The reverberatory furnaces 
are 1123ft. by 19ft. on the hearth, with grate 7ft. by 16ft. 
The two blast furnaces are 34ft. by 20ft. at the tuyeres, and 
are provided with mechanical feeders. There is also a 14ft. 
fore-hearth. The Huntington-Heberlein converter plant has 
60 pots. The building for the McDougall roasters is 60ft. by 
220ft., with sixteen 18ft. furnaces. The two sampling mills 
are 72ft. by 82ft. All these buildings are of steel, with 
corrugated steel sheathing. The blacksmith shop, 45ft. by 
75ft., machine shop, 80ft. by 195ft., and power-house, 130ft. 
by 256ft., are all of steel skeleton construction, with brick 
walls. The power-house has seven overhead coal bins with a 
total capacity of 500 tons. There are also a carpenters’ shop, 
30ft. by 80ft., and a warehouse 44ft. by 110ft. The main 
building, power-house, and machine shop have electric over- 
head travelling cranes. The smelting capacity of the plant 
when put in operation will be 1500 tons of ore per day, but 
its enlargement to a capacity of 6000 tons per day will then 
be at once commenced. The ore bins have a capacity of 
25,000 tons, and from these a belt conveyor will carry the ore 
to the sampling mills. The furnace slag will be taken away 
in 10-ton slag pots on trucks hauled by electric locomotives. 
The smoke and fumes are carried by three flues, each 2300ft. 
long, to a chimney 30ft. diameter and 300ft. high, built of 
hollow radial bricks. The top of the chimney is 500ft. above 
the level of the converter floor. The flues are of concrete, 
oval in section, 24ft. wide at the base, with hoppers and side 
openings to facilitate the removal of flue dust. 

American four-coupled bogie express locomotives. — The 
four-coupled bogie type of locomotive—or 4-4-0 type—once 
so generally used in America, is now being very largely super- 
seded by six-coupled bogie engines, or four-coupled bogie 
engines with trailing wheels—the ‘‘ Atlantic,’’ or 4-4-2 type. 
This is owing to the great increase in weight of trains and 
size of engines. Some very large 4-4-0 engines have, how- 
ever, recently been built for the New Jersey Central Rail- 
way, to operate on a division 105 miles long, with numerous 
and sharp curves and gradients of 1 in 143 to 1 in 85. The 
trains have to make fast time in spite of numerous stops, 
and in view of the sharp curves, it was desired to use only 
two driving axles. The engines have the immense Wootten 
fire-boxes for burning anthracite refuse, and the slide valves 
are operated by Walschaert valve gear. The frames are of 
cast steel, each in one piece, and the members are of H_ sec- 
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tion, instead of the usual bar or rectangular section, The 
tender is of the usual double-bogie American pattern, The 
principal dimensions are as follows :— 


Cylinders s6- aw Wa om ae 
Driving whecls a0 ae 
Driving wheel base 

Engine wheel base 

Boiler diameter a. 

Tubes, steel, number .. 

» @iameter .. 

» length . “% 
Vive-box, radialstays.. .. 
Ileating surface, fire-box .. 

a ~ tubes 
os total 


19in, x 26in, 
5ft. 9in, 

Sft. 3in. 

23ft. 2in. 

5ft. Sin. 

280 

2in. 

12ft. Gin, 

10ft. 2hin. x sft. Lin, 
168 square feet 
1838 square fect 
2006 square feet 
82 square feet 
vin. x 18in, 
200 Ib. 

ift. 3in. to 1ft. 44in. 
lift. Sin, 
158,000 Tb, 
108,000 Ib, 
24,000 Ib. 

5000 gallons 
23,120 Th. 


(irate area F +e 
Journals, driving axles 
Steam pressure. . 
Funnel, diameter... .. .. 
Height, rail to top of funnel 
Weight in working order .. 
Weight on driving wheels. . 
Coal in tender aii 
Water in tender 

Traective power 





NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at 
Admiralty :— 

Engineer Commanders.—E. A. W. Head, to the Speedwell ; (, 
Broadbent, to the Challenger, and on re-commissioning ; fF, G, 
Dawson, to the Latona; A. Kerr, to Pembroke, additional: W. 
Lonnon, to Victory, additional; and F. Stuttaford, to Vivid, 
additional, all for charge and distribution of working parties of 
engine-room ratings and for charge of the depdt steamboats. 

Engineer Captain.—G. Elbrow, to Euryalus, additional 
service on the Staff of the Commander-in-Chief. 

Engineer Lieutenants._-W. 8. Reid, to the Challenger, on re- 
commissioning ; A. E. Shillcock, to the Challenger, additional! ; and 
on re-commissioning ; R. Main, to the Hussar; P. Pollard, to the 
Vivid, for R.N. Engineering College ; G. F. H. Parsons, to the 
Goliath ; and L, Walker, to the Astrea. 

Engineer Sub-lieutenant.—John R. Hoddinott, to the Prince 
George, vice Hocken. 

Chief Artificer Engineers.—W. E. Marshall, to Pembroke, addi 
tional, to be detailed for Gnat, at Messrs. Thornycroft’s ; W. H, 
Nancollas, to Vivid, additional, for the Spitfire, vice Marshall. 

Artificer Engineers.—F. W. Baker, to Essex, vice Quinton ; W. 
Nock, to Pembroke, additional; R. Quinton, to Victory, addi- 
tional ; and Edware E. Stafford, to Vivid, additional, all to assist 
the Engineer Commander in charge of working parties of engine 
room ratings and dept steamboats. 

Acting Artiticer Engineer.—W. B. Kay, to Victory, additional, 
for Britannia, to be detailed. 
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Royat CoMMISsION ON CANALS AND WATERWAYS.—This Com 
mission sat to take evidence on the 22nd and 23rd inst., and will 
again sit on the 29th and 30th inst., at the Westminster Palace 
Hotel, at 11 o'clock on each day. On the 22nd the evidence of Mr. 
Llewellyn, Canal Boat Inspector, Local Government Board ; Mr. 
Phillips, North Staffordshire Railway ; and Mr. Southall, secretary, 
Severn Commissioners, were taken. On the 23rd Sir Cecil Hertslet, 
H.M. Consul-general, Antwerp ; and Mr. Waddy, Sharpness New 
Docks and Worcester and Birmingham Canal, gave evidence. On 
the 29th the Commission will hear Mr. Bartholomew, M. Inst. C.E., 
Aire and Calder Navigation ; and Mr. Morton, of Messrs. Fellowes, 
Morton and Clayton, canal carriers ; and on the 30th Mr. Corbett, 
secretary, Worcester Chamber of Commerce. After the 30th the 
Commission will adjourn until June 19th. 


Royal Merroroiocical Socrety.—The first of the afternoon 
meetings for the present session was held on Wednesday, the l6th 
inst., in the Society’s rooms, 70, Victoria-street, Westminster, Mr. 
Richard Bentley, F.S.A., President, in the chair. Dr. W. N. Shaw, 
F.R.S., read a paper which he had prepared in conjunction with 
Mr. G. C. Simpson on ‘‘ An Instrument for Testing and Adjusting 
the Campbell-Stokes Sunshine Recorder.” Experience has shown 
the necessity of an instrument for testing the shape and dimen- 
sions of recorders, and for verifying their adjustment when 
installed. But itis not at all easy by mere inspection or simple 
measurements with ordinary measuring instruments to check the 
adjustment, nor is it possible on a sunless day, without some 
special instrument, to check the orientation, and sothe time scale 
of the sunshine recorder. The authors have devised an instrument 
for this purpose, which they fully described in the paper. Mr. 
R. R. Lempfert read a paper on ‘‘The Development and 
Progress of the Thunder-squall of February 8th, 1906.” This 
squall was first noted at Stornoway soon after midnight, and the 
last station in England to feel its effects was Hastings, over which 
it passed at about 4 p.m. The rate of progress was nearly uniform, 
though it ingreased somewhat in the south-east of the country, 
where the thunder and hailstorms were most intense. The average 
speed of advance of the line of squall was about 38 iniles per hour. 
The most marked feature of this squall was the sudden shift of the 
wind in the course of a few minutes from south-west to north-west, 
and it was during this period that the thunderstorm occurred, 
accompanied by a rise of barometric pressure and a fall of 
temperature. 

THe BILt ror Free ALconon.—It is understood that the Bill 
for the abolition of the revenue taxes on alcohol to be used in the 
arts, and which passed the House of Representatives by a strong 
majority, having now fallen into the hands of a Committee of the 
Senate, of which Senator Aldrich is chairman, will be “hung up 
for the remainder of the present session for ‘‘ investigation of the 
question.” Our readers have been made somewhat familiar with 
the nature of the arguments in favour of making alcohol free for 
use in the arts or for industrial purposes; we have shown how 
many industries are obliged to use it; how Germany, by making 
it free, has stimulated the growth of many branches of industry 
which would, without cheap alcchol, be impossible ; how important 
it is becoming as an alternative to gasolene for automobiles. 
launches, and small engines; how well adapted it has proven in 
Germany for lighting by means of mantle burners, and how impor- 
tant an industry it becomes from the standpoint of the agricul- 
turist, who, often on ground not well adapted to any other use 
may raise a crop suitable for the production of alcohol. The argu- 
ments in favour of cheap alcohol seem to be almost innumerable. 
The valid arguments against it seem exceedingly scarce, if not, 
indeed, non-existent. But there is one argument which, though 
not valid, is powerful, and that argument is the Standard Oil 
Company, which, if alcohol could be obtained at low rates for 
lighting and power purposes from crops grown anywhere and 
everywhere, might not be able to get quite as much as it now gets 
for its gasolene, and a sinister feature of the whole affair is that 
the Senator who is understood to be holding up the Bill is closely 
allied with the head of the Standard Oil Company, each being « 
grandfather of the same infant, and the Senator being now and for 
a long time past charged with being a “Standard Oil Serator. 
Automobilists, on the one hand, as would-be consumers, and 
farmers on the other, as would-be producers, are understood to be 
thoroughly aroused in regard to this Bill, and there are those who 
declare that such pressure will be brought to bear for its passage 
that even a Standard Oil Senator must yield. As to that, time 
alone can tell, but we hope the Bill will pass, and if it does we 
predict a still greater boom for the automobile, and the extended 
use also of internal combustion engines for many purposes and in 
many sections of the country where the cost of gasolene now pre- 
vents their use.— American Machinist, 
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RAILWAY MATTERS. 


Ir is announced at New York that the Norfolk and 
Western Railway has acquired the short line between Columbus 
and Sandusky, giving access to the Great Lakes, 


Some locomotive cylinder castings on the New York 
(Contral and Hudson River Railroad are being made of cast steel, 
with gray iron liners for the pistons and piston valves to 
work in, : 

Tux Board of Trade have recently confirmed the 
Ileadcorn and Maidstone Junction Light Railway Order, 1906, 
authorising the construction.of a light railway in the County of 
Kent, from Headcorn to Maidstone. 

A contract has been entered into between the 
Mexican Government and the Central Railway of Mexico Company 
for the construction of a railway between Marfil and Guanajuato. 
‘Three years is allowed for the free importation of materials, &c. 


Tur President of the Great Northern Railway of 
Canada, Mr. Hill, has, says the Times correspondent at Winnipeg, 
confirmed the announcement that he intends to build an extended 
system of railways in the North-W estern Provinces, extending 
from Winnipeg to Vancouver, with many branches. 


Orpers for 562,000 tons of steel rails have been booked 
ahead by American railways for 1907. These figures include the 
contracts placed by the Northern Pacific, Great Northern, Chicago, 
Milwaukee, and St. Paul, Chicago, Burlington, and Quincy, 
[llinois Central, and the Wisconsin Central Railroads, 


Tur Committee of the House of Commons presided 
over by Mr. Rickett gave their decision on the _North-West 
London Railway Bill on Tuesday, the two main provisions of which 
are an extension of time for the construction of the tube railway 
from Cricklewood to the Marble Arch, authorised in 1899, and the 
prolongation of the railway from the Marble Arch to Victoria. A 
time limit of four years from the passing of the Act for the com- 
pletion of the railway was imposed. ; 

Tur Communications Department of the Senate has 
reported that the question of electric railways is an important one 
to Finland. It is beyond doubt possible and practicable to work 
the majority of the Finnish railways by electricity, the power 
being taken from the rivers Vuoksen and Kymmene. The Imatra 
rapids are mentioned, too, as a power station. The Communica- 
tions Department suggests that a committee should be appointed 
to gather all information on the matter. 


Tur South-Eastern and Chatham Railway is, accord- 
ing to the Railway News, obtaining excellent results with a class of 
coal new to the railway. This is ‘* beamish,” a Newcastle coal of 
particularly good steaming qualities, Itis clean and well screened, 
and although much cheaper than Welsh coal, the experiments 
show it to compare very favourably with the best Welsh. Used in 
comparison with a mixture of Welsh and foreign coal, the 
‘‘beamish ” has given by far the more satisfactory results. 


Tue Government of the Province of Ontario has entered 
upon a policy of acquiring electric power by expropriating the 
franchises of private companies, says the Raiway News. 1t also 
intends to construct transmission lines of its own. The muni- 
cipalities will eventually bear the cost of the works, paying 4 per 
cent. interest and the expenses of maintenance. The electricity 
will be generated by water power at Niagara. A commission will 
be appointed to regulate the rates to be charged by the companies 
for electricity in the meantime. 

Tur new railway construction in Mexico totals 
304 kiloms., contributed by the Kansas City, Mexico and Orient, 
the Pan-American, the Cananea, Rio Yacqui, and Pacific, the 
Linares-San José, and the Zitacuaro-Joconusco railways. ‘he 
Federal railway system at present aggregates 17,170 kiloms. On 
the Mexican Central's Pacifie extension between Tuxpan and 
Colima, a tunnel of 150 m. in length, and a bridge of 90 m. span 
have been completed. The work of surveying for a railway from 
Guadalajara to Alamos has been begun. 

Tur Local Government Board have replied to the pro- 
posals of the Roads Improvemnent Association that the Govern- 
ment should render assistance to the local authorities and the 
Association in their efforts to solve the dust problem. In effect 
the reply is that the Government can do nothing at present in the 
matter. The reply states, however, that, if it is found that the 
Board obtain any information as to the construction of roads of 
dustless material which can usefully be imparted to highway 
authorities, that information shall be communicated to them. 


It is reported that the Canadian Pacific Company has 
decided to await the outcome of experiments by the New York 
Central and New York, New Haven, and Hartford Railway Com- 
panies before taking steps for the electrification of any part of its 
system. Both the latter railways are spending enormous sums 
upon experiments, the former with a direct and the latter with a 
single-phase alternating current. The line from Montreal to 
Quebec will in all probability witness the first installation. All 
the electric power necessary can be obtained from the Shawinigan 

‘alls. 

A SERIES single-phase electric railway system between 
Atlanta and Marietta, Ga.—the first alternating current line in the 
Southern States—was recently put into service. The line, which 
is of standard gauge, is about 15 miles long, and is supplied with 
power from the hydraulic station of the Atlanta Water and 
Electric Power Company, 18 miles from Atlanta, transmission 
along the feeders being at 22,000 volts, with three-phase current. 
Each of the two sections of the line is served by two transformer 
sub-stations, these stations being a little more than three miles 
apart, 

Tue Prussian Ministry of Public Workscallsthe attention 
of the several railways to certain defects which have been found in 
the superheated steam locomotives, and of the means taken to 
remedy them. In the steam chest of the Schmidt superheater the 
projecting ends of the steam tubes rust easily, and the crown 
plates of the superheating chamber become distorted and leak. 
To prevent rusting of the tube ends one railway has introduced 
drainage channels with valves into the steam box, and these valves 
= when steam is cut off. It has also strengthened the crown 
plates, 


THE Chairman of the Manchester Tramways Com- 
mittee has informed the City Council that the loss on the parcels 
carrying service instituted by the Department in April, 1905, was 
£5500 during the first year. It was anticipated that the second 
year’s loss might not be more than a fourth of that sum. An 
action was commenced against the Corporation immediately on the 
establishment of their parcel-carrying branch, and the decision 
may yet be appealed against. These facts are said to have pre- 
vented many firms as yet from giving their carrying business to 
the department. 


Ix answer to a question asked in the House of Com- 
mons recently, Mr. Churchill said the Government were aware 
that the Straits Settlements Legislative Council had approved of a 
harbour improvement seheme which was to cost £1,000,000, but 
Lord Elgin was not satisfied that the representations which the 
Singapore Chamber of Commerce had made against the scheme 
embodied the wishes of the trading community. With the excep- 
tion of the representatives of Penang, the Legislative Council 
voted unanimously in favour of the expenditure, and Lord Elgin 
could see no reason for further delay with the construction of a 
work which was_being undertaken. upon. high expert authority, 
and after prolonged consideration, both at home and at Singapore. 





NOTES AND MEMORANDA. 


An American patent has been granted for making pens 
of tantalum or its alloys, 


THE deepest colliery shaft in Germany at the present 
time is the No. 3 shaft of the Morgenstern Colliery at Zwickau, 
which is 1082 m. deep. 

THE coffiecient of expansion of concrete, of the propor- 
tions 1: 2: 4, by heat has been determined as 0-0000055 for 
1 deg. Fah., which is almost the same as that of untempered steel, 
which is 0-0000060. 

A 12 Horsx-poweR four-cylindered petrol motor in 
America recently ran 87 miles on two gallons of petrol. The 
weight of the car was 1500]b. Another car identically the same 
only ran 57 miles on the same allowance of fuel. 


As the highest bid for the Royal Agricultural Society’s 
property ‘‘ Park Royal,” when offered for sale at the Mart, Token- 
house yard, yesterday, wasonly £23,000, the property was withdrawn 
from the market. The price paid by the Society was £30,000. 


In the opinion of the general manager of the North 
Staffordshire Railway, who gave evidence before the Canal 
Commission on Tuesday, there would be great difficulty in getting 
sufficient water in England for a new canal. Most canals, he said, 
were not worth spending money on, and were not of much use in 
agricultural districts. 


THE annual report of the Manchester Steam Users’ 
Association states that there were at the end of last year 2159 
members. The number of boilers under inspection were 8312. It 
is noted that no explosion occurred during this year of any boiler 
under the Association’s care. If the Association's principle of 
faithful inspection was adopted universally, it is argued, boiler 
explosions would practically cease. 


A PARLIAMENTARY return has been obtained by Sir 
Charles Dilke giving the numbers of submarines built or in course 
of construction for the leading naval Powers. France stands at 
the head of the list with 39 built and 50 in course of construction ; 
Great Britain stands second with 25 built and 15 on the stocks; 
Russia’s figures are 13 and 15 ; United States 8 and 4; Italy 2 and 
4; Japan 5 and 2; and Germany has one submarine in course of 
construction, 

THERE is now hardly a town or even a village in the 
district of Bilbao, especially when situated in the vicinity of 
running water, where electric light is not used. A great use 
has been made during the year of electric motors for small 
industries and workshops, these replacing in many cases small 
steam engines. As far as Bilbao is concerned, some further 
1000 horse-power was introduced from Guipuzcoa, whilst 1906 
will see some 8000 horse-power more employed. 


Tue United States Bureau of Labour has issued a 
bulletin in which the rates of wages paid in America’ Great Britain, 
and Germany, from 1890 to 1903 are compared. The figures cover 
thirteen of the most important branches of labour, and show that 
the British employer pays nearly 50 per cent. more for his labour 
than dce: the German, while the difference as against the American 
employer is 191 percent. At the same time it is shown that the 
German worker is increasing his rate of wages towards the British 
standard, 


ALUMINIUM paper is now manufactured in Germany, 
and recommended as a substitute for tin foil. The paper used is 
a sort of artificial parchment obtained through the action of sul- 
pburic acid upon ordinary paper. The sheets are spread out and 
covered upon one side with a thin coating of a solution of rosin 
in alcohol or ether. Evaporation is hastened by meansof a current 
of air, and the paper is then warmed until the rosin has again 
become soft. Then powdered aluminium is sprinkled upon it, 
and the paper subjected to strong pressure to fasten the powder 
thereon. 

Ereuty per cent. of the electric plant used in the 

silbao district comes from Germany, the remainder being provided 

by France and Switzerland. The United States do not compete in 
this matter owing to the existence of special agreements between 
its producers and those of Germany. Owing to the great develop- 
ment in the usage of electricity native works have been opened in 
Madrid and in Pampeluna for the making of incandescent lamps, 
whilst Barcelona is undertaking the production of motors and 
dynamos, although these products are said to be unequal to the 
foreign imported articles. 

Meratuic filament lamps for voltages up to 130 volts, 
with an efficiency of 2} watts per candle-power, are being 
manufactured by a New York firm. The filament is the invention 
of Mr. H. J. Jaeger, who has experimented with metallic filaments 
since 1894, The carbon filament as at present made is employed 
as a cathode on which the metal is deposited, the process being 
secret; the filament is then subjected to a high temperature. 
The lamps, says the Electrical World, are claimed to have a life 
equal to that of the 3-1 watt incandescent lamps on the market, 
and the special 8 candle-power train-lighting lamp is stated to 
have a life of from 400 to 500 hours. 


ANOTHER crate of submerged coal was taken up from 
No. 2 basin in Portsmouth Dockyard last week, and is to be tested. 
It will be remembered that on May 16th, 1903, the Admiralty 
ordered several crates to be filled with coal, each holding two tons, 
and all were lowered to the bottom of the basin on that day. At 
the same time several heaps of coal of similar description were 
placed on the coaling island and covered up, the object being to 
ascertain whether submerged coal retains its caloritie properties 
better than that not submitted to this process. The crates of 
coal have been left submerged for various periods, and all pre- 
vious tests have been in favour of the sea water process. The 
crate taken up last week had been submerged for three years. 


A QUESTION was asked in the House of Commons 
lately by Mr. Bellairs relating to the relative cost of hulls of 
battleships built in Royal Dockyards and private yards. The 
following are a few of the figures supplied by Mr. E. Robertson : 
King Edward VII. class, contract built, cost of hull:—Common- 
wealth, £918,517 ; Dominion, £884,435; Hindustan, £899,607 ; 
dockyard built, King Edward VII., £905,741; New Zealand, 
£872,560; armoured cruisers, Monmouth class. contract built, 
Berwick, £400,354; Cumberland, £410,105 ; Donegal, £409,256 ; 


Lancaster, £424,594 ; dockyard built; Kent, £420,667 ; Suffolk, 
£393,482; Essex, £445,694; Cornwall, £419,053; Devonshire 


class, contract built, Antrim, £501,506; Carnarvon, £492,292 ; 
Hampshire, £490,472; Roxburg. £481,063; dockyard built, 
Devonshire, £450 851. 


Tue Board of Trade have issued as a parliamentary 
paper a return for April showing (1) the numbers and naticnalities 
of the passengers that left or arrived in the United Kingdom for 
or from places out of Europe ; and (2) the net balance of such pas- 
sengers outward or inward during the month and four months 
ended April 30th, 1906, compared with the corresponding periods 
of the previous year. The statement of the outward movement 
shows a grand total of 59,058 for April, and 158,013 for the four 
months, compared with 53,020 and 146,108 respectively for the 
corresponding periods of last year. The statement of the inward 
movement shows a grand total of 17,543 for the month of April 
and 43,868 for the four months, compared with 15,323 and 40,737 
respectively for the corresponding periods of last year. The state- 
ment of the balance of total movement gives a grand total of 41,515 
for April and 114,145 for the four months, compared with 37,697 
and 105,371 respectively for the corresponding periods of 1905. 





MISCELLANEA. 


For sewer construction in Minneapolis cement bricks 
have been offered at the rate of 34s. per 1000. 


Tue cana] between Tuxpan and Tampico in Mexico 
has been completed for a distance of 23 kiloms. 

Tue United States Senate Committee on the Panama 
Canal has voted in favour of the construction of a sea-level 
canal, 

TuE Leeds Corporation Sewage Committee have adopted 
a scheme involving an outlay of £1,096,000, and have recommended 
it to the Council. 

Tue latest application to which cement is being put in 
America is for tombstones. The cost is said to be about one tenth 
of the cost of granite and marble. 





Statistics of the American tin-plate industry are 
given in the /roa Age which show that the manufacture of tin- 
plates in the United States during 1904 was carried on at a loss. 


Ir is announced that the Alexandria municipality is 
inviting tenders with designs for the construction of three swing 
bridges over the Mahmoudieh Canal. It is expected the cost will 
approximate £E.18,000. 


NEARLY 500 motor cabs fitted with taxameters will 
shortly be get upon the London streets. The first of them 
arrived in London on Monday and was driven to the House of 
Commons. The vehicle is bright red, made by Renault, Paris, and 
the engine has two cylinders, 


THE new German Navy Bill for increasing the tonnage 
of battleships and cruisers and for providing six large cruisers for 
foreign service passed the third reading in the Reichstag on 
Saturday by a large majority against the votes of the Radical Left 
and of the Social Democrats. 


Ir is officially announced that the construction of the 
new Vauxhall Bridge has now been completed, and that arrange- 
ments have been made for opening the bridge to public traffic next 
Saturday. The opening ceremony will be performed by Mr. Evan 
Spicer, the Chairman of the London County Council. 


THE mayor and thirteen members of Lyons Town 
Council arrived in England on Monday to make a study of muni- 
cipal affairs in this country. The party crossed from Calais to 
Dover and proceeded in a special saloon to Manchester, where they 
will be the guests of the Corporation till Friday. Then they 
proceed to Glasgow and Edinburgh. 


Tue Journal Officiel notifies that tenders will be 
received by the European Secretary of the Egyptian Ministry of 
the Interior, Cairo, up to June 30th, for supplies and works in 
connection with furnishing drinking water to the town of Menouf, 
including engine houses, pumping machinery, motors, conduits, 
and steel water tower and reservoir. Specifications, plans, Xc., 
may be seen at the Ministry of the Interior, Cairo. 


Errorts are being made, by constructing embankments, 
to improve the channel at Rouen and keep it to one course, the 
present difficulty being that the channel is constantly shifting. 
Plans are now under consideration for the lengthening of the 
embankment on the left side of the estuary, and for the construc- 
tion of embankments on both sides of the same to confine the 
channel to certain limits between Val de la Haye and Biessard. 


Tue Helsingfors Town Council has decided to start 
its own municipal electrical works, intended to supply the whole 
city with power. For this purpose a preliminary loan of £100,000 
is to be raised, but this sum by no means expresses the total cost of 
the enterprise. Most of the manufactories have their own installa- 
tions and some houseowners also. The greater part of the electric 
light and power supply is in the hands of two firms, and the electric 
tramway company has its own power station. 


Great industrial activity in Japan is reported by the 
United States Consul-General, Mr. Henry B. Miller. Various new 
companies and extensions, involving a large outlay of capital, are 
about to be launched, and the following figures are of interest :— 
Capital required for companies being promoted to supply water 
power for electric motor power, estimated at £7,000,000 ; for new 
electric light and railway companies and for extension purposes, 
£1,935,000 ; for extension of spinning mills, £3,255,000. 


Tue Brazilian Review of April 24th announces that 
the municipality of Rio Grande is calling for tenders for the water 
supply and drainage of the city. Tenders may be sent in up till 
October 15th next. Water is to be supplied in not less quantity 
than 250 litres per diem foreach inhabitant. The drainage system 
is to be entirely separate and in every sense adequate. The con- 
tract will not exceed a period of thirty-three years. The popula- 
tion of the city is about 30,000, and the houses number about 
5350. 

A PAPER was read by Mr. Paul Waterhouse before the 
Royal Institute of British Architects on Monday on the report of 
the Royal Commission on London Traffic. With regard to the 
proposed west to cast thoroughfare he suggested certain modifica- 
tions, the principal of which would prevent the demolition of a 
number of costly new buildings in the neighbourhood of Finsbury- 
cireus, and as to the north and south avenue he suggested that, as 
the Temple Pier was the point at or near which a new bridge was 
wanted, they should strike a nearly straight line for a magnificent 
street running from the great entrance of the Law Courts to the 
Bethlehem Hospital. 


New gasworks for Falkirk and district, which have 
been erected on a site on the estate of Thornhill, were formally 
opened on the 9th inst. in presence of a large and representative 
company. The site measures about 12 acres in extent, and the 
works will be capable of making 1,500,000 cubic feet of gas per day. 
The main buildings number three, and are constructed of red-faced 
brick. In the retort-house, which is 153ft. by 7Oft., a stage floor 
is erected for the attending of the twelve ovens, only nine of 
which are at present fitted, and there are also eight 20ft. through 
retorts. Two machines of the most modern and improved type 
are fitted for charging and discharging, and are the first of the 
design to be fitted in any works. The coal store is an extensive 
building capable of storing 3000 tons of coal. The entire stoking 
machinery, coal and coke handling, are driven by electric motors. 
The works were designed by Mr. William McCrae, gas manager 
and engineer for the burgh, and their total cost is estimated at 
£40,000. 

A PROSECUTION under the Merchandise Marks Act took 
place at Birmingham, on Monday, in which Messrs. Peugeot 
Brothers, cycle chain makers, Greet, were summoned for selling 
cycle chains to which a false description had been attached. A 
local cycle maker ordered a number of chains from the defendants, 
and received from them a certificate that they were of English 
manufacture. A visit being paid to the works, there was no 
machine nor facilities for the manufacture of chains found, but the 
police took possession of 9970 chains, which they found in boxes 
stamped with the words ‘‘ Made in France.” It was contended 
that the chains were not of English manufacture. For the defence 
it was said Peugeot Brothers were large manufacturers in France, 
and parts of chains were sent to the factory at Greet, and put 
together there. Until the parts were put together, he contended, 
they could not be said to be a chain. It would be wrong to 
describe the chain as made in France. The bench imposed a fine 
of £20 in each of two cases, and 15 guineas costs. 
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TO CORRESPONDENTS. 


4” In order to avoid trouble 


and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 


4m All letters intended for insertion in Tox Encnrverr, or containing 
questions, should be accompanied by the name and address of the writer, 


not necessarily for ication, but as a proof of good faith. No notice 
whatever can be of y ieati 





ore, 


REPLIES. 


T. M. (Sheffield)—We would suggest that you should apply to the 
London County Council, Spring-gardens, W.C. 
B. W. A. W.— The evaporation is very good. Are you sure there was no 
priming? You would get more economical results, that is to say, more 
pounds of steam per penny, by using a cheaper coal, but presumably 
you are obliged to use smokeless fuel. 
A. G. A. (Ryde).—The reports on Nigeria can be obtained from the 
Government publishers, Messrs. Wyman’s, Fetter-lane, E.C.; they are 
numbered 2575 and 2876, and the price for the two is 4d. Probably 
Professor W. Dunstan, of the Imperial Institute, South Kensington, 
would be happy to give you any further information that lies in his 
power, 





STRAITS SETTLEMENTS.—Kg.iy anp WALsH, Limirep, Singapore. 
CEYLON.—WiJAYARTNA AND Co., Colombo. 
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PUBLISHER'S NOTICES. 
"ith this week's number is issued, as a Supplement, a Two-page 
Engraving of the Engines of the Japanese Battleship Katori. 
Every copy as issued b Publisher includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it, 





*” hard aes abroad should er oe ENGINEER in an 
imperfect or muti condition, he will oblige by giving prompt 
information of the fact to the’ Publisher, with the name of the 

Agent through whom the paper is obtained. Such inconvenience, 

¥f suffered, can be remedied by obtaining the paper direct from 


this office. 
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MEETINGS NEXT WEEK. 





Society or Arts.—Monday, May 28th, at 8 p.m., at John-street, 
Adelphi, London, W.C. Cantor Lectures: ‘‘ Heraldry in Relation to the 
Applied Arts,” by George W. Eve. Tuesday, May 29th, at 8 p.m., at 
the Whitefriars Glassworks. Applied Art Section. ‘‘ Glass Cutting,” by 
Harry Powell. 

Civi, aND Mecnanical Enornegers’ Socrery.—Saturday, May 26th, 
at 2.35 p.m. Visit to the Hampton Sewage Works to Inspect the 
Hydrolytic Tank System of Sewage Disposal and the Model Tank Instal- 
lation described in Dr. Owen Travis’s recent paper before the Society, on 
‘* Some Observations on Bacterial Tank Operations.” 


Roya Instirvtion oF Great Britain.—Friday, Juve Ist, at 9 p.m., 
at Albemarle-strect, Piccadilly, ° urse, “‘L’Ebullition des 
Métaux,” by Professor H. Moissan, D.C.L., D.Sc., For. Mem. R.S., Hon. 
Mem. R.1. Afternoon Lectures:—Tuesday, May 29th, at 5 p.m. 
“Northern Winter Sports,” by Colonel V. Balck. Thi y, May 3ist, 
at 5 p.m. ‘‘Man and the Glacial Period,” by Professor William 
Sollas, LLL.D., D.Se., F.R.S. Saturday, June 2nd, at 3 p.m. 
Origins of Poetry,” by Professor W. Macneile Dixon, M.A., Litt. D. 
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Mechanical Flight. 


EveEN at the present day, when the progress of 
science has put us in the actual possession of forces 
and things which to our grandfathers were incon- 
ceivable, it is impossible to discuss flying machines 
without a certain amount of uneasiness. It may 
be far from true that ridicule kills, but that it is a 
drag upon the wheels no one will deny, and no 
subject has suffered more from this cause than 
mechanical flight. That the ridicule has in many 
cases been deserved we admit; we may even go so 
far as to say that it has done more good than harm, 
for it is impossible, even at this time, to regard the 
mastery of the air as really desirable of attainment. 
We say, at this time, advisedly, for it is certain that 
in a few years hence, when mechanical flight has 
ceased to be a wonder, it will be regarded as 
essential to the happiness and the welfare of the 
world, as railways, telegraphs, and telephones now 
are; things without which our ancestors managed to 
do very well, and from which, as far as they were 
able to conceive them at all, they expected more 
harm than good. 

But whatever position we take up with regard to 
its value, the fact that mechanical flight is within 
measurable distance of becoming as much a com- 
monplace fact as wireless telegraphy or radiography 
is no longer disputable. Probably few, save those 
who have followed its progress for some years past, 
ever since the late Dr. Langley established on a 
scientific basis the theory of aéroplanes, and 
enthusiastic pioneers trusted their limbs and lives 
to the support of such structures, know how much 
has been done. The contribution which Major 
Baden- Powell makes to the current number of the 
National Review is therefore of more than passing 
value. It is brief, but to the point, for in a few 
words the author, whose interest in all matters 
aéronautical is well known, and whose position 
gives weight to his words, indicates the position at 
which we have now arrived. He takes three out- 
standing recent facts to illustrate his argument. 
First, the extraordinary success that has been 
achieved by man-lifting kites at Aldershot. These 
experiments have been conducted so quietly that 
few people are aware of what has beendone. Major 
Baden-Powell himself remarks that probably 
soldiers have on many occasions seen kites 
high up in the sky without it occurring 
to them that a man was supported over 
3000ft. above the earth by them. Londoners have 
been accustomed to the scientific flying of kites by 
the use to which they were put last year for 


4a” We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. ° 





raised it was only a step further to lifting a man 
into the elements. Military man-kite flying is 
then an accomplished fact which, were it necessary, 
could be put into use for a reconnaissance to-morrow. 
The second fact to which Major Baden-Powell 
directs attention is the success of the Lebaudy air- 
ship. This vessel has carried the comparatively trivial, 
though useful, successes of M. Santos Dumont many 
stages further, for it has been found possible with it 
to conquer, to some extent, the effects of adverse 
winds. The ship has been taken up by the French 
Government, and it puts them in possession of the 
means of defying all the barriers of countries, and 
examining the military dispositions and arrange- 
ments of many of the Powers of Europe, and, in 
case of war, of delivering an attack which it 
would be difficult to repel. But we may go 
a stage further. The Lebaudy ship alone, in 
spite of its successes, has proved by many 
accidents the serious disabilities under which 
all balloon-like bodies labour. Until some machine 
heavier than air and far less frail and cumbersome 
than a silk bag of enormous dimensions can be 
found, the navigation of the air will still be as far 
from realisation as submarine navigation was some 
twenty years ago. More is required to establish a 
new fact than occasional successes. How, then, do we 
stand with regard to such machines? This is Major 
Baden-Powell’s third point. The intrepid experi- 
ments of the brothers Wright in America are begin- 
ning to bear fruit. These men have for years been 
experimenting with aéroplanes, which differ mainly 
from those of their predecessors, first, in that the 
aéronaut lies prone instead of standing more or 
less upright; and, secondly, and of far more im- 
portance, that horizontal flight is secured by 
the use of a small aéroplane or rudder, placed in 
front of instead of behind the machine. Astonish- 
ing flights have been made with aéroplanes of this 
description with the assistance of momentum 
gained by descending a long incline and the wind 
alone, no motor or propelling agent of any kind 
being employed. Having learnt the mastery of a 
simple machine, it is but a stage in its improve- 
ment to fit propelling engines, and this has been 
done by the Wrights, with, it is reported, remark- 
able success. Thus we are brought a step, and a 
long step, nearer true mechanical flight. There 
is, however, with machines of this kind, a diffi- 
culty still to be faced. It is that on their 
velocity depends their supporting power, and 
thus it is only possible under favourable circum- 
stances to reduce the speed below certain fixed 
limits. How this difficulty is to be overcome, if 
the aéroplane is the true solution of the problem, 
remains yet to be seen. That the Wrights have 
succeeded on several occasions in remaining float- 
ing at rest in the air for fairly long periods is 
significant. 

It is impossible for the engineer to read Major 
Baden-Powell’s essay without feeling that the 
flying machine is at length coming within his 
province. Hitherto he has, on but rare occasions, 
thought it worthy his attention, and he has left its 
development to men who have been frequently 
without mechanical training and knowledge. Dr. 
Langley, whose work in this direction cannot be too 
highly praised, himself admitted with regret that 
his ignorance of mechanical engineering stood in 
his way. But once a machine heavier than air and 
free from the balloon, which he regards with fear 
and distrust, becomes possible, the practical 
engineer will turn his attention to the improvement 
of detail after detail till the flying machine will be 
@ new servant and a new terror toman. We may 
ask then with Major Baden-Powell, what will 
become of protection and retaliation on the day 
when the flying machine sets douanes, customs, 
frontiers, and coastguards at defiance? That is a 
question which must give the tariff reformers 
furiously to think ! 


Locomotives and Permanent Way. 


It is an open secret that the very big locomotive 
troubles the minds of the permanent way staffs of 
most railways. A general examination of bridges 
has taken place; and although for the most part the 
results are sufficiently reassuring, yet weakness 
has been detected and prudence has dictated 
measures which have secured safety at some outlay. 
Of course, bridges—more particularly small bridges 
—were constructed in hundreds when the maximum 
weight of engine and tender was far below that 
now common enough, and, as a matter of fact, 
engineers have drawn on the provided margin of 
safety for some years. Bridges which originally had 
factors of safety of six have been worked with factors 
of safety in some cases of not much more than half 
that; and it speaks volumes for the skill of the old 
bridge designers and the modern vigilance of the 
permanent way staffs that no accidents have 
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supporting flags and ear signs, and it must 
have occurred to many that if heavy flags could be 
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a further addition to be made to weights and 
speeds, bridge renewals on a very extensive scale 
would have to be taken in hand. 

Bridges are important, but permanent way is not 
less so. We use the words in their largest sense, 
as denoting the whole structure of the road proper 
—rails, sleepers, embankments, and ballast. The 
great trains of the present day running at very 
high speeds cannot be worked—we shall not say 
safely, but at all—unless the road substructure and 
superstructure are together as good as they can be 
made, and therefore we see in rails the gradual 
creeping up in weight from 65 lb. per yard to 75 Ib., 
841b., 90]lb., and now 1051b. All this means a 
great deal of money in the form of capital, and, no 
doubt, of repairs and maintenance. Sleepers still 
capable of service were the conditions less trying, 
have to be rejected, ballasting has to be improved, 
and so we find that wherever exceptionally heavy 
fast traffic is, there also will be the most expensive 
permanent way that, perhaps, it is possible to con- 
struct. Can it be said that the locomotive depart- 
went show much consideration for the civil 
engineers? We doubt it. But the traffic manager 
never spares the locomotive superintendent, and 
the latter in turn exacts all that he can get 
from the permanent way engineer. We have 
repeatedly expressed our 
as good results as any had now could be got 
with far lighter trains and less heavy locomotives 
than those in use; and as time progresses we are 
only strengthened in our convictions. It is admitted 
generally that no bigger engines than the latest 
monsters can be constructed, because they fill the 
limits of our loading gauges. But no one ventures 
to assert that still larger engines and coaches would 
not be built if only our tunnels were wider and 
higher, and platforms further from the carriages. 
As it is, the relations between the platforms and 
the locomotives have limited the dimensions of out- 
side cylinders. Let us suppose that our tunnels 
had been a foot lower and a couple of feet narrower 
than they are. Rolling stock must have been 
smaller in proportion. Will anyone argue that the 
passenger work of the country would not have been 
done just as well as it is now? We think not. 
The bright ray in the prospect for railway com- 
panies is that Shey can make no further advances in 
the weight of their express trains. Indeed, the 
possibility is that some reform may take place. 
Better loading will be secured, and the trains will 
he better filled. Heavy Pullman cars will no longer 
be seen with three or four travellers in each, and 
while speeds will be augmented rather than 
diminished, the non-paying load will be made to 


bear a more reasonable relation than it does now to | 


the paying load. 


It is well to remember that up to the present the | 


number of very large locomotives in this country is 
quite small. But if only one engine of the kind 


ran over a road in a week, it would be as essential | 


that the bridges, at all events, should be strong in 
proportion. Much the same proposition applies to 
permanent way. It has been argued that the 


maximum load on any one pair of wheels does not | 


even now exceed 18 tons, which is rather under than 
over loads which have been tolerated ever since 
steel rails were made, and that this being the case 
neither the bridge nor the road is more strained 
than it was before. It is easy to show that this 
argument is one with no force. If, for example, we 
take a bridge with 50ft. span, a locomotive and its 
tender can very well stand on it. A few years 
back the total weight would have been, say, 70 tons, 


with 18 tons on a single pair of driving wheels, or 


28 tons on four-coupled wheels. But the modern 


monster and its tender weigh 120 tons, with six | 


driving wheels each carrying 9 tons. The total wheel 
base would still come within the limits of the bridge, 
the load on which would be nearly doubled, while the 
load on each driving wheel would remain unaltered. 
Again, the centrifugal effort to burst a curved road 
is resisted by a certain number of sleepers—let us 
say seventeen or eighteen—depending, other things 
being equal, on the wheel base. It is clear that if 
we double the total weight of engine and tender, 
the wheel base remaining the same, then the stress 
on each chair and sleeper will be doubled without 
any regard whatever to the maximum load carried 
on any one pair of wheels. Of course, it goes 
without saying that in so far as the rail table is 
concerned the effect of three pairs of wheels, each 
carrying 18 tons upon it, will be just the same as 
though three “single’’ engines had run over it. 
Most designers of locomotives aim at reducing 
wheel base, for sufficiently obvious reasons. If, 
however, it were possible to introduce enough 


flexibility, a long wheel base would in all respects be | 


better than a short one, because the loads would be 
distributed over a larger bearing surface. An apt 
illustration of this is supplied by the results 
obtained on a section of the Baltimore and Ohio 


conviction that just | 


Railroad. Mr. Muhlefeld, the superintendent of 
locomotive power, has instituted a comparison of 
working expenses between electric locomotives used 
for working a two-mile tunnel near Baltimore and 
a double-bogie Mallet compound on the same line. 
The electric engines are of two kinds, one weighing 
98 American tons, and the others 80 tons each. 
Two of these last work together. The Mallet loco- 
motive weighs 167 American tons, with 14 tons 
on each pair of driving wheels. The cost of 
working by electricity is much greater than the 
outlay with the steam locomotive, while we 
are assured “that the great concentration of 
weight in the electric locomotives on a compara- 
tively short and rigid wheel base is extraordinarily 
severe on the rails, bridges, and other track 
structures.” It may, of course, be admitted that 
in the case of some modern locomotives an extra 
pair of wheels is provided under the footplate, 
and in so far the weight is better distributed. 
But after every admission has been made, the fact 
remains that the latest departures in locomotive 
engineering are extremely severe on the road as 
compared with their predecessors; and any con- 
siderable addition to their numbers would, of 
necessity, be followed by expenses which have not 
hitherto been incurred. 


Our Trade with Canada. 


THE proposal of the Board of Trade to senda 
Commission to Canada is a matter for congratula- 
'tion, having regard to the extraordinary fact that 
| not a single representative of the Government exists 
in the Dominion for the purpose of reporting upon 
commercial questions for the information of 
exporters in the United Kingdom. The object of 
the Commission is to investigate the nature of the 
competition which British manufacturers have to 
meet in the Colony, and it may be assumed that 
| the inquiry will constitute the preliminary step in 
the direction of the appointment of a commercial 
agent or agents in Canada, especially as such 
positions are in contemplation in Colonies where 
there are no official representatives of the kind at 
the present time. It is certainly time that practical 
action should be taken in this respect, both in 
Canada and Australia, which latter country, with 
the exception of Victoria, is similarly lacking in the 
matter of responsible officials. One argument in 
favour of the selection of duly accredited officials 
lies in the desirability of cultivating trade between 
the Colonies and the Mother Country, and a second 
| is to be found in the advantageous position occupied 
by our principal foreign rivals in manufactures, 
| whose respective Governments have numerous 
| representatives in permanent residence in Canada 
and Australia. In fact, according to Mr. F. C. T. 
O'Hara, of the Department of Trade and Commerce 
| at Ottawa, there are nearly four hundred consular 
| officials in Canada, who represent most of the 
countries in the world. About one-half of these are 
|in the employment of the Government of the 

United States, sixteen in that of Germany, fifteen 
| in thatof France, and ten each in the case of Belgium, 
Italy, Spain, and Portugal. Yet the United King- 
| dom has not a single representative on commercial 
| matters ! In these circumstances, it is somewhat 
|of a surprise that our export trade to Canada has 
| grown to its present dimensions, as, although we 
| shall continue in the future the policy of promoting 
commercial relations by means of private enterprise, 
occasions frequently arise which render it desirable 
for information to be obtained which could, perhaps, 
|only be supplied through official channels. The 
| question of official representation from a commercial 
point of view becomes accentuated when considera- 
ition is given to the position occupied by British 
| exports to Canada in relation to those of the United 
| States and Germany, and when the advice now 
| being tendered to the German Government by 
|German uewspapers that the time is considered 
| ripe for arriving at an understanding with Canada, 
| owing to the heavy loss of export trade, is borne in 
|mind. In these circumstances, the hope may be 
expressed that the Board of Trade Commission may 
be productive of considerable benefit to the British 
export trade at some future period. We can 
scarcely expect to check the increasing exports 
from the United States to Canada, to which the 
geographical position of the two countries naturally 
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| lends itself, but private enterprise, supplemented 


by official assistance, should go a long way towards 
developing commercial relations between Canada 
and the Mother Country at no distant date. 


Coal-cutting Machinery. 


In all probability no portion of the able report 
issued by Mr. W. Walker, H.M. Inspector of Mines 
for Yorkshire, is more important or productive of 
greater interest than that which relates to the 





advancement made in local coal-cutting machinery, 





which, in the opinion of some, will yet play an j 
portant part in connection with the coal Bes ae 
this country. The report appears at a time =: a 
more than ordinary attention is being vata en 
advancement of coal-cutting machinery pes: ie 
motive power best adapted to work it _ 
subject of coal-cutting machinery has occupied th. 
attention of colliery managers and mecha, ical 
engineers for something like-half cone 
and although the progress made from time to tine’ 
has been but slow, Mr. Walker, in his report hg 
that coal-cutting machinery is on the ineweasette 
Yorkshire. In 1904 there were machines at wok. 
in 48 Yorkshire pits; 64 were driven by electricity 
and 101 by compressed air; by the former 69] 460 
tons of coal were won, and by the latter 1,257'7)9 
tons, a total of 1,949,119 tons. In 1905 there Wete 
55 collieries in the county where machines were at 
work, 96 being driven by electricity, and 15] by 
compressed air. The tonnage got by electricity 
exceeded 1,009,918 tons, and that by compressed 
air amounted to 1,402,514 tons, or a total of 2.419 439 
tons, the increase for the year being 463,313 tong 
Mr. Walker says that during the year there Were 
two explosions of gas, by which six persons were 
injured, caused by coal-cutting machines driven by 
electric power not being kept in compliance wit) 
the requirements of the electricity rules. The jm. 
portance of carrying out these rules in the Spirit 
in which they are drawn up cannot be exag- 
gerated, and Mr. Walker observes: “ Electricity 
is a most useful power, but at the same time 4 
very dangerous one, unless the greatest precautions 
are taken at all times, especially in the mines of 
this district, some of which are very fiery,” 
The importance of selecting the motive power 
has of late caused a good deal of interest 
amongst colliery managers and mechanical engi- 
neers, the advocates of compressed air pointing out 
that it is, although in some instances slightly more 
costly, by far the safer and more serviceable, as it 
tends to improve the ventilation of the mine. It is 
more than probable that coal-cutting machinery 
will be introduced into the up-to date collieries in 
the New South Yorkshire coalfield, south of the 
Don, in the Rotherham and Doncaster districts, 
so that the report will be found to be all the more 
important in enabling those in charge to determine 
the motive power to be used. 


The Rusting of Iron. 


A PAPER discussing a subject of considerable 
interest to structural and civil engineers was read 
recently before the Chemical Society by Mr. Gerald 
Moody, of the Central Technical College. It has 
been gencrally accepted that all that was needed to 
cause rust was the presence of moisture and 
oxygen, and the belief held by some chemists that 
carbonic acid played an important part in the 
reaction seemed to have been falsified by the 
experiments of Dunstan, Jowett, and Goulding. Mr. 
Moody, however, held that minute traces of car- 
bonic acid were sufficient to set up atmospheric 
corrosion, and he entered upon a series of experi- 
ments of extreme delicacy to justify his opinion. 
In these experiments extraordinary precautions 
were taken to exclude the minutest traces of 
carbonic acid. We need not enter into the details 
of the methods he employed, but we commend his 
paper to the attention of our readers as a record of 
high-class research work. Broadly speaking, his 
plan was to keep a sample of highly-polished iron 
in a few drops of distilled water for prolonged 
periods, and to draw over it a continuous stream of 
air freed from carbonic acid by passage over 
caustic potash and soda lime. In some instances 
three weeks were expended in purging the 
apparatus of carbonic acid alone before the water 
was allowed to reach the iron, and for six weeks 
the pure air passed over the sample. At the end 
of this time the iron was as bright as when the 
experiment began. But, on the other hand, when 
air containing the normal quantity of carbonic acid 
was drawn over the sample in six hours the bright 
surface was tarnished, and in seventy-two, during 
which time about 16 litres of air passed over it, 
“the whole surface of the metal was corroded, and 
a considerable quantity of red rust had collected. 
The experiment appears to be perfectly conclu- 
sive, and it remains for the technologist of pro- 
tective coatings for iron and steel to find its 
application to useful purposes. Clearly, he neel 
no longer trouble about the oxygen of the air if he 
can find means of neutralising or excluding the 
carbonic acid borne by the atmosphere or 1b rail 
and moisture. 


The Alien Workman. 


Unver the misleading title of “ Aliens Bill,” a 
measure was recently introduced into and passé 
by the House of Commons. Its object was to 
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any alien being brought into the United 
der contract to take, or with the inten- 
tion of taking, the place of a workman during a 
trade dispute. The Government of the day decreed 
that their followers might vote as they pleased upon 
the measure, and it was passed by the House of 
Commons without a division, members of the 
Opposition realising, of course, that it would be 
quite hopeless for them to force a division in an 
assembly which is practically ruled by the repre- 
sentatives of trade unions. When the measure 
came up for discussion in the House of Lords on 
May 17th, the Government maintained their atti- 
tude of impartiality, and allowed their followers in 
the Upper Chamber to vote as they pleased. The 
second reading of the measure was rejected by 72 
yotes to 24! Volumescould not say more. Speak- 
ing against the measure, Lord Lansdowne said: 
«The present Government are proposing in other 
measures now before Parliament to legalise ‘ peace- 
ful persuasion,’ and to extend to the funds of trade 
ynions an immunity enjoyed by no other organisa- 
tions ; and now, on the top of that, it is proposed 
further to load the dice by intimating to employers 
of labour that, however blameless their conduct 
may be, they are not to be at liberty to take per- 
haps the only measure which may enable them to 
extricate themselves from a great difficulty sud- 
denly confronting them.” The result of the division 
is highly satisfactory to employers as showing the 
attitude which the House of Lords is likely to 
adopt with regard to these drastic measures which 
are introduced by irresponsible members of the 
House of Commons. 
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Tunne! Shields, and the Use of Comp essed Air in Subaqueous 
Works. By W. C. CopprrtHwairr, M. Inst. C.E. 
Published by Archibald Constable and Company, Limited, 
London, 1996. Large 8vo., 389 pp., with 257 illustra- 
tions. 

Tais standard work is for the most part a compilation 

of facts already published in connection with tunnel- 

shield work, and we mean no depreciating criticism in 
calling attention to this fact, for now-a-days it is almost 
impossible to supply information at first hand in a text 
book on any engineering subject. As soon as any 
remarkable work is complete—and the tube railways and 
sub-fluvial tunnels which have been built by the shield 
system are remarkable engineering achievements—it is 
immediately described in considerable detail in papers 
read before the engineering societies, or in articles in 
the technical periodicals. Thus any book on such subjects 
necessitating time to prepare, and the inclusion of the de- 
scription of many different works, must be to a great extent 
acompilation. Besides drawing freely from English sources, 
which he fully acknowledges, the author has had before 
him M. Legouez’s valuable work, ‘“ Emploi du Bouchier 
dans la Construction des Souterrains,” and M. Philippe’s 
book on a similar subject. In fact, new information, 





with a few exceptions, is limited in this book to that in | 


reference to work just finished or still in hand, such as 
the Rotherhithe Tunnel, that under the river Dee, the 


Paris Metropolitan Extension, and Hilsea Creek and | 
| the linings of the Greenwich and of the Baker-street and 


Brackenagh Tunnels. 


It is quite time, however, that such a record of | 


good work done should appear in a collected and 


-permanent form, and we have no hesitation in saying 


that the description is worthy of the work described. 
With some exceptions, which we shall have to 
mark later, the plan of the book is methodical and 
clear, while the language is lucid and intelligible to 
the learner. This is a point too often forgotten by 
those knowing so much about a subject that they 
cannot realise the standpoint of those who perhaps know 
nothing of it. It is said that the great scene painter, 
Stansfield, used to place himself, while at work, in the 
gallery of the theatre, and direct assistants on the stage 
how to put in the effects intended to be produced. So 
should all technical authors place themselves in the 
position of those who are to receive the intended impres- 
sion. 

Chapter I. properly deals with the earlier history of 
shield tunnelling, and in doing so gives due credit to 
Brunel, who, so far back as 1818, in his proposal for 
the construction of the Thames Tunnel, designed and 
patented a shield not greatly differing from those which, 
improved and perfected by experience, are in use at the 
present day. This great engineer, whose ideas were ever 
in advance of his age, could not use it owing to the want 
of mechanical appliances which have since been intro- 
duced, so he had to content himself with the modified 
shield of which an interesting description is given. 

Chapter IT. deals historically with the employment of 
compressed air in foundation and tunnel work, and its 
medical aspects, and the contents of Chapter III. are 
entirely confined to cast iron lining for tunnels. 

The Greathead shield, as used in clay in the chief 
London works where the Thames is not crossed, is 
exhaustively treated in Chapter IV., and the three 
following chapters are devoted to cases where water- 
bearing strata are encountered, Chapters III. to VII. 
inclusive referring to English and American work in 
detail. Chapters VIII. and IX. give descriptions of 
similar works where masonry instead of cast iron lining 
has been used, this method being generally preferred on 
the Continent, and, to some extent, in the United States. 
Tn Chapter X. we have a description of the tunnels only 





|on rails, which we should now call tramways. 
were to have switchbacks like the Central London, and | 
| hydraulic lifts. 





just complete, or now_in hand, and presumably they are 


dealt with in the penultimate chapter owing to the | Metropolitan. 


| regards levels and cross sections, the general type of the 
It was rejected by Parliament, but if it 


a leteg part of the book, to which otherwise they would | had been carried out, and now, like the latter, worked by 


elong, being written before the information regarding 
them was complete. 

A most useful chapter on cost, quantities, numbers of 
men and rates of wages concludes the work, which also 
has appendices giving dates of events in connection with 
the subject, and a list of patents. 

The mention of patents reminds us of the question of 
priority of invention, to which some reference is made in 
the work before us. It is remarkable that in many cases 
the name which is associated in the public mind with 
any invention is seldom that of the originator of the idea 
which is its main feature. Giving all credit to the 
inventive genius of Greathead, whose early death in 
1896 cut short such a promising career, we must admit 


that Brunel foreshadowed him in the shield proposal in | 


a much greater degree than Trevithick did Stephenson 
in the somewhat parallel case of the invention of the 
locomotive. Brunel’s shield had all the essential modern 
features, and the elements of success. Even Greathead’s 
ingenious application of compressed air to force the 
grouting into the lining of his tunnels we know to have 
been anticipated by Sir Charles Fox in 1865, in filling 
voids in old masonry, of which we are reminded by the 
recent proposal of his son, Mr. Francis Fox, to restore an 
ancient Scotch bridge by this means. 

Again, the genuine invention by Mr. Dalrymple-Hay, 
for he knew of no previous use of the shield hood for 
dealing with gravel, had been already employed in 
America by Mr. Andersen, a Swede, who had large 


| electricity, it is a question whether the present public 
would not have had a still better service than the very 
excellent one they now possess. 

We might note, before leaving this valuable acquisition 
to engineering literature, a couple of typographical errors, 
which no doubt will disappear in future editions. In 
Figs. 83 and 83a the lettering referred to in the text is 
omitted, and on page 144 the reference to Figs. 91 and 
92 should evidently be to Figs. 90 and 91. 





Technical Dictionary in Six Languages. 
and A. ScHioMANN. Edited by P. SruLpnaGE.. 
Small 8vo., 403 pages. With 823 illustrations. 
Archibald Constable and Co. 1906. Price 5s. 

| Tuts is the first volume of a new series of technical dic- 

| tionaries—or perhaps vocabularies would be a better 

| word—in which a new arrangement has been adopted, 
| the descriptive matter being classified according to sub- 
jects, instead of following the usual alphabetical order, 
| and outline sketches have been added in illustration of 
| the different parts wherever necessary. These illustra- 
| tions and their reference letters are arranged in columns 
|down the centre of the page, with the descriptive 
| matter in parallel columns on either side, the English, 
| French, and German equivalents on the left, and 
those in Russian, Spanish, and Italian on the right. 
| The first subject treated is machine elements or parts 
|of machines, taken under twenty-three different head- 
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experience of such work there and in Australia, he being | ings, commencing with screws and bolts and end- 
the sub-contractor for the deep foundations of the | ing with governors; hand tools and appliances follow- 


Hawkesbury Bridge. 


be known, and it is not included in the chronological list | office and workshop terms complete the volume. 


As to tubes generally, it may not | ing in Sections 24 to 39; while two others on drawing- 


Tn all 


in this book, that Mr. P. Barlow in 1867 suggested deep | cases the German terms are given first, followed by the 
level tubes for London traffic, to be worked by omnibuses | foreign equivalents in the order noted above; but to facili- 


Truly there is nothing new under the 
earth, as well as under the sun. 
The principal fault which we have to find in the author 


is that, with all his practical experience, he gives very few | 


of his own opinions and criticisms on the various methods 


of work, limiting himself to description only, as a rule. | 
He might have stated why the great cost, generally about | 
| a third of the whole, of a cast iron lining has been adopted | 
| in nearly every case. 


It might be used as a temporary 
centering, and be followed up by replacement by concrete. 
Several ordinary railway tunnels have been lined with 


the latter material, and the difficulty of weakness in the | 
first stage of greenness has been got over; or concrete | 


blocks already set could be used. Moreover, the intro- 


duction of reinforced concrete in later years seems to | 
Then as to | 


indicate this material as especially suitable. 
the permanency of cast iron in such situations. We know 
that after twenty-seven years a portion of the lining of 
the Tower Subway was taken out, examined, and found 
perfect —but what is twenty-seven years in the life of a 
sub-aqueous twanel ?—and the examination was also not 
extensive enough for the purpose. 
some useful discussion as to whether a thinner tube of 
greater diameter might not have been employed, so as to 
admit of an inner lining of concrete, the skin being 
allowed ultimately to decay, which, however, would be a 
slow process, protected as it would be inside and out. 
There are, very probably, strong reasons for the practice 


| adopted, but we look to engineers like Mr. Copperthwaite, 


who has had much larger experience in tube work than 
most of his readers, to enlighten us as to these things. 
We might also have expected some remarks on the 
apparently unaccountable difference in strength between 


Waterloo tunnels, which cross the river at about the 
same depth and in not very different water-bearing 
strata. The former tube is 1}in. thick, weighing 4 tons 
24 ewt. per lineal yard, while the latter is only jin. thick, 
weighing only 3 tons 103 ewt. per lineal yard, each being 
about the same diameter. 


They | 


We might have had | 


tate reference excellent alphabetical indexes are given 
whereby any word can be easily found. One of these indexes 
|is common to all languages using the Roman character, 
while the Russian terms have a special index of their 
own. The amount of information that is brought into a 
very small compass by this arrangement is remarkably 
large, the number of definitions at a rough computation 
amounting to nearly 2000, and the elucidation of the text 
by the sketches seems to be an exceedingly happy 
idea; the differences in details of common objects, such as 
hammers, files, pliers, callipers, &c., being conveyed in a 
manner that would not have been possible by verbal 
descriptions alone. The work has been very well done, 
most of the equivalents being correctly given, although 
in a few cases the authors have given mere verbal 
| equivalents, which are somewhat misleading. Thus for the 
curious back-handed lettering that goes by the inappro- 
priate name of Rundscheift in Germany, Roundhand 
writing and ecriture ronde are given as English and 
French equivalents. They should be engrossing or 
Court-hand, and ecriture batarde. In another place, 
manganese cast iron and fonte manganesée are not very 
satisfactory renderings for Weissstrahleisen. Fonte 
rubanée is the exact French equivalent, and although 
there is no regular English term, small or low. spiegel 
would express the meaning better. It is fair, however, 
to state that as a whole the English renderings are fairly 
idiomatic and good, and the book is likely to be largely 
useful. We shall look with interest for the succeeding 
volumes. 





SHORT NOTICES. 


Specification for Architects, Surveyors, and Engineers 
(1906). London: The Builders’ Journal and Arehitectural 
Record, Great New-street. Price 2s. 6d. net.—The 1906 
edition of ‘‘ Specification ’’ contains many new articles on engi- 
neering subjects of current interest, which add greatly to the 
| general usefulness of the book. The special features of this 

year’s number are contributions on ‘‘Overhead Ropeways or 
Conveyors,’’ and ‘‘ Gas Producers for Gas Engines.’’ All the 


| other information has been thoroughly revised and brought 


The fact that in the heavier | 


tunnel the horizontal joints break joint, and that, being | 


a footway, there is less vibration than in the Baker-street 
Waterloo Railway Tunnel, seem to point to the difference 
being properly the other way. 
reader is led to the conclusion that there is either a waste 
of material in one structure, or a deficiency of it in the 
other. 


N 7 . ’ all . . 22 o a t ; 
ar Bigg ns ogee ay Dalyan Hey — | of which is to give the experience of all for the benefit of 


Without explanation, the | 


| 11, Southampton-row, W.C. 


tendency to sink, and his description of the methods of | 


counteracting this is hardly so full or so clear as it might 
be. It is a very important matter. The alignment of 
these tunnels, which presents such difficulties on account 
of their great depth, and, in most cases, the conditions 


of the surface in a thronged city, might have had more | 


space given to it. The wonderful meeting—within 3in.— 


of the headings from the Thames and from Picadilly in | 


the Baker-street and Waterloo line, and that between the 
Post-office and Bank stations of the Central London, 


might have been accounted for by a more detailed | 


description of the methods employed. 

It would be perhaps, strictly speaking, outside the 
scope of the book to enter into the comparative systems 
of shallow subways like the Metropolitan lines and the 
Glasgow underground railway, and of the deep-level 
tube lines which are more especially discussed. It was, 
however, elicited at one of the debates about them at 
the Institution of Civil Engineers that, apart from station 
work, the cost per lineal yard did not greatly differ in 
several cases, taking everything into consideration; and 
assuming electric traction in each, the easiness of access 
and the better ventilation of the shallow lines should 
ensure a reconsideration of these rival methods where 
there is an alternative. 
an underground railway project called the Mid-London, 
following, practically, the alignment of the present 
similarly-named Central London, but following, 


About forty years ago, there was | 


up to date, and numerous additions have also been made. 
There are three sections. The first deals with professional 
and trade practice, the second with construction, whilst the 
third gives numerous working drawings of recently executed 
buildings. 

Progress, Social and Industrial. The Organ of the British 
Institute of Social Service. Part II. (quarterly). London: 
Price 1s.—‘‘ Progress’’ is the 
organ of the British Institute of Social Service, the purpose 


each. It is engaged in collecting information at first hand 
from every civilised country in the world regarding any 
schemes or experiments, at work or in view, which make for 
civic, social, or industrial betterment. This number of 
‘* Progress ’’ contains articles on ‘‘ Agricultural Co-operation 
in Ireland,’’ ‘‘ Farming in Denmark,’’ ‘‘German Labour 
Bureaus,’’ and ‘‘ Welfare Management.’’ The articles are 
interesting, and are accompanied by good illustrations. 


The Marine Steam Turbine. By J. W. Sothern. London: 
Whittaker and Co., Paternoster-square. Price 2s. 6d. net. 
—In this book on the marine steam turbine the author gives 
a practical description of the Parsons’ marine turbine. It is 
up to date, and gives much information that is instructive. 
In the preface the author states that most of the sketches 
reproduced were made by him from the various working parts 
of actual turbines. They may, therefore, be taken as 
correct. The book is printed in bold type, and is illustrated 
with numerous engravings. The classification is convenient 
and well arranged, and there is also a complete index. 


Kelly's Directory of Merchants, Manufacturers, and 
Shippers of the World, 1906. London: Kelly’s Directories, 
Limited, 182-184, High Holborn, W.C.— The 1906 
edition of this directory has just been issued, and, as 
usual, it has been fully revised and brought up to date. No 
change has been made in the arrangement of the book, but 
it appears to have again grown in size. The directory is so 
well known that it would be superfluous for us to enter into 
its various contents. It has long since proved its utility to 
| those interested in commercial matters—and quite 


as! deservedly so. 
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SUPERHEATERS. 


Amonc the firms in this country which have devoted a 
considerable amount of time to the study and development 
of the use of superheated steam is McPhail and Simpson’s 
Dry Steam Patents Company, Limited, of Wakefield. In the 
following article we propose to give a description of its 
latest practice in the construction and fitting of superheating 
arrangements. 

Our first illustration—Fig. 3—shows in detail the firm’s 
most recent design of wrought steel superheater. 
in the left-hand top corner of the engraving shows an eleva- 


tion of the superheater looking at it in position from the ' 
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Sectional Plan 
Fig. 1—INDEPENDENTLY 


back. The tubes B are of solid cold-drawn steel, lin. 
internal and 1jgin. external diameter, turned j,in. less at 
the ends, so as to form a shoulder, and fit exactly into the | 
holes in the tube plate, into which they are expanded and | 
beaded over. There is a division plate in the header | 
A, placed longitudinally, which completely divides it | 
into two parts. The steam enters through a weldless 

wrought steel standpipe, which is riveted to the cover, and | 
passes round the tubes and into the other half of the | 
header, and out through a similar standpipe to the inlet. | 
The pressure on both sides of the division plate is, it is said, 
equal. The header is constructed of rolled mild steel plate, 
dished, jin. thick, and of uniform thickness throughout. It 
is secured to the tube plate by steel bolts lin. diameter, | 
seated on specially heavy washers gin. thick. For lifting | 
the header, when necessary, it is supplied with two rings, one | 
at each end. Provision has also been made for the insertion 
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Plan. 
Fig. 2—SUPERHEATER FOR A LANCASHIRE BOILER 


of thermometers, to receive which mercurial pockets C are 
fitted near the inlet and outlet standpipes. A 2in. dead- 
weight safety valve is also fitted on the header, and is incom- 
munication with the inlet half of the header. There are 310 
square feet of heating surface in the superheater, which, 
however, can be increased to 500 square feet, and, if double- 
dished headers are used, a further increase up to 1000 square 
feet can be obtained. 

In Fig. 2 we illustrate a flue-fired superheater suitable for 
placing in the downtakes of Lancashire or Cornish boilers, 
and if the shape of the tubes is modified, it can be placed in 
water-tube boilers of any type. The number of tubes in the 
superheater can be arranged according to the length of the 
headers. For Lancashire boilers 7ft. 6in. to 8ft. 6in. diameter, 
the number of tubes varies from 60 to 120, depending upon 
the amount of superheat which is required. This superheater 
contains 60 cold solid-drawn steel tubes lin. internal and 





| tubes for cleaning, examination, expanding, &c. 





The view | 
| simply cutting off the steam from the superheater. 


Yo denmnamrmnnnnnnnnt 


| of independently-fired superheater for the new steam plant, 
| at Chatham and Portsmouth dockyards. 


| header sufficiently large for the insertion of the workman’s 
| hand to place the expander in the tubes. 


lgin. external diameter, turned down at the ends so as to 
form a shoulder and expanded into the two square solid-drawn 
steel headers. These headers are provided with hand holes, 
covers, conical plugs, and box nuts, for easy access to the 
Wrought 
steel standpipes are riveted to the headers to form the inlet 
and outlet ; these can also be arranged at the ends by making 
a bottle neck of one end of the header and riveting a flange 
thereto, the other end of the header being fitted with a dished 
end riveted in. In the arrangement as shown in the engraving 
a hand hole is shown at one end of each header. This can 
be removed, and the tube ends examined at any time by 


The engravings, Fig. 1, illustrate an Admiralty type 
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FIRED SUPERHEATER 


It will be noticed 
that there are two superheaters built up in parallel so as to 
ensure an equal distribution of steam through the tubes. 
Each unit is capable of dealing with 25,0001b. of steam an 
hour. The heating surface in the superheater tubes is 
1360 square feet. The superheater consists of cold solid- 
drawn tubes, lin. internal and Iljgin. external diameter, 
turned down at the ends and expanded into square box- 
headers. There are three hand holes and covers in each 


There are four 
tubes opposite each hand hole. The other tubes are 
opposite conical plug holes, which are just large enough 
to allow the expander spindle to pass. These holes are 
closed with conical plugs and box nuts. The headers rest 
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Elevation Section on linexx 
Fig. 3-WROUGHT STEEL SUPERHEATER 


their annealing temperature. The baffles are for diye: 

the gases amongst the tubes. Brick baffles G aro me, 
vided for the purpose. The damper H regulates the fora 
gases above the baffles. The hot gases are diffused Pa 
chamber J. The space K above and at the back of Fe 
furnace forms a combustion chamber for the gases that e 
over the archway to the upper chamber J. The gases mart 
passed through direct to the chimney without going thee 
the superheater tubes. Inspection chambers § are provides 
at the back and sides of the plant. The inspection dene 
enable the tubes to be thoroughly examined and taken o 

either collectively or singly, should it be desired to ye — 
any of them. Place 








HYDRAULIC BROACHING AND BUSHING 
PRESSES. 


By the use of hydraulic power for broaching square hole 
from the round a saving of from 70 to 80 per cent, is claimed 
as compared with slotting and filing, while, at the same time 
the holes are standardised and require no after fitting’ 
Hydraulic pressure is also very useful for bush inserting pes 

















Figs. 1 and 2—BROACHING AND BUSHING PRESSES 


extracting by reason of the evenness of pressure which can be 
obtained. Known or definite pressures are exceedingly difti- 
cult to ensure with any form of screw press. Moreover, it is 
by no means an easy matter to insert a bush accurately when 
using a screw press. With an hydraulic press a steady, even 
pressure of known amount can be maintained, and undue 
stresses may be avoided. These attributes are of great im- 
portance in such work as the manufacture of parts for motor 
cars, where weight is cut down as much as possible. 

A series of hydraulic broaching and bushing presses has 
recently been introduced by the Mirfield Engineering Com- 














upon a wrought steel girder, which extends across the width 
of the superheater. The tubes are supported by cast steel 
perforated plates, through which they pass freely. The 
plates keep the tubes in position, and prevent them from 
warping. They have sufficient clearance to allow the tubes 
freely to expand and contract. They are hung by shackles 
from channel irons extending across the top of the super- 
heater chamber, and supported by the side walls. Cast steel 
protecting plates are provided to protect the headers and 
expanded joints. The special feature of this superheater is 
that any or all of the tubes can be removed without in any 
way disturbing the brickwork. In the diagram the solid 
weldless steel headers are shown at A. The header flanges 
are 14}in. diameter, and are riveted, caulked, and riveted over. 
The header plates D are made of the best tool steel castings, 
and it is claimed that they resist the detrimental effects 
of high temperature, because they are never subjected to 





Fig. 3—BUSHING PRESS 


pany, Limited, of Mirfield, Yorks, of which R. H. Long- 
botham and Co., Limited, of 165, Queen Victoria-street, E.C., 
are the London agents. These presses are illustrated in 
Figs. 1, 2, and 3. The presses shown in Figs. 1 and 2 are 
designed specially for broaching as well as bushing, whilst 
Fig. 3 represents a press designed for bushing alone and for 
locomotive work, &c. 

Each press consists of a cylinder, to which is bolted a tank 
for containing a gun-metal pump worked by a hand lever. A 
plan and a section of this tank and pump are shown in Fig. 4. 
The ram and table are combined in one piece. The tables 
and tops of the presses shown in Figs. 1 and 2 are provided 
with T slots for holding the work or tools, and the pillars are 
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threaded, s° 
the work being. . . 
are 13in. by 11gin., and the ram has a rise of 12in, The 
i avlight > between the top and the table can be varied 
between 20in. and 32in. The pressure obtainable is 15 tons 
theram. The press shown in Fig. 3 has a round table 14in. 
oe diameter, the rise is 10in., and the pressure 10 tons on the 
pe The ‘daylight ’’ in this press s a fixed quantity. 
M Referring again to the pumps and to Fig. 4, we under. 
stand that the double pumping arrangement shown is now 
being fitted to all the presses made by the Mirfield Engi- 
neering Company, Limited. It consists of a low-pressure 
and a high-pressure pump. The low-pressure pump is at the 
pack of the tank, and is fitted with a relief valve or governor, 
which may be adjusted to blow off at any desired pressure— 
cay, six tons on the ram. The high-pressure pump i 
serewed 











<A $ectional Elevation of Tank and 
; Valves. M.E.C. Mand Hydraulic 
we Press Double Pumps. 
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Fiz. 4—PLAN AND SECTION OF PUMP 


with a relief valve or governor to blow off at any pressure uj] 
tol5 tons. The exhaust valve is fitted to the high-pressure 
pump. The dotted lines in the engraving show the wate) 
passages, the water being drawn in at the points marked 
“suction,’” and—in the case of the high-pressure pump— 
from below the delivery valve into the barrel of the pump, 
the return of the plunger forcing the water past the delivery 
valve into the cylinder. The exhaust passage ends in a 
V seating on which the valve sp‘ndle acts. The valves ot 
the low-pressure pump have their waterways leading direct 
into the barrel of the pump, the back-pressure valve on the 
delivery side being in the cap of the valve chamber. The 
stroke of the pumps is 1in. 








TWO NEW TURBINE STEAMERS. 


Ox Tuesday, the 15th inst., two turbine steamers built by 

Messrs, William Denny and Brothers, of Dumbartcn—one to 
the order of the General Steam Navigation Company, 
Limited, for service on the Thames; the other for the 
Caledonian Steam Packet Company—successfully underwent 
their trials. The former vessel, the Kingfisher, is 275ft. long 
by 32ft. beam by 10ft. 9in. draught. There are four decks. The 
promenade deck extends almost the whole length of the ship, 
and is fitted with buoyant seats. The boat deck in the 
centre will form a good promenade for the passengers, as 
well as a shelter for the midship section of the deck below, in 
wet weather. A spacious dining-room is situated aft on the 
main deck, capable of accommodating about 130 people. The 
officers’ and crew’s quarters are situated aft on the lower deck. 
The Kingfisher, which will be certified for service between 
London and Boulogne, and other continental ports, will only 
carry one class of passenger. The machinery has been designed | 
to give the vessel a speed of 20 knots. It consists of three 
independent Parsons compound steam turbines and two 
condensers. One of the turbines is high-pressure, the other 
two are low-pressure turbines, with which the reversing 
turbines are incorporated. 
_ The Duchess of Argyll embodies a considerable number of 
Improvements suggested by the experience of the last five 
years. Her dimensions differ slightly from those of the 
Kingfisher. The principal dimensions are :—Length, 250ft.; 
breadth, moulded, 30ft.; depth, moulded, 10ft. 6in. Mild 
steel has been used in her construction throughout, in accord- 
ance with Board of Trade requirements. For facilitating 
the handling of the vessel, she has been fitted with a windlass 
and capstan forward, and a steam capstan aft, by Messrs. 
Napier, of Glasgow. A bow rudder has been fitted for 
enabling the vessel to be accurately steered when backing out 
of harbour. Turbines of the Parsons type, and the boilers, 
have been constructed by the builders, Messrs. Denny 
Brothers. The promenade deck extends from the stem to 
hear the stern, and is the full width of the vessel. Above 
this deck there is a shade deck, which forms a convenient 
landing place at low tide. The main deck extends the full 
length of the vessel, a small portion at the fore end being 
Open above the bulwarks for the convenience of handling 
topes and moorings. There is accommodation for both first 
and second-class passengers. The first-class saloon is 
Situated at the stern end of the main deck. It is tastefully 
decorated in padouk, a Burmese timber of rich colour. The 
dining saloon on the lower deck is framed in pine, finished 
Mm enamel colour. The vessel is lighted throughout by 
electricity. 

The trials of both these ve. were carried out last week, 
and proved satisfactory. The Duchess of Argyll attained a | 
mean speed of 21-1 knots,on a draught of 6ft.6in. The 
Kingfisher attained 21:45 knots on a Gft. Sin. draught. | 





so that the top can be raised or lowered to suit 
ng dealt with. The tables of these two presses | 












into the main cylinder, and is fitted, if required. 


COMPRESSION OF STEEL INGOTS IN THE 
0 


By A. J. Capron, M. Inst. Mech. E. (Sheffield), 


THE subject of the fluid compression of stgel has recently | 
assumed such prominence that but little introduction is necessary. 


Chee 


| and wider scale. 


tah od emmadanoes 


The process consists in utilisi 
| ingot moulds, so constructed that pressure can 
| ingots in a horizontal press. 


"be 
The ingot moulds are preferably 
laced in series, so as to reduce the power of the press required. 
t should be mentioned that both the various forms of moulds 
used and also the press are the subjects of patents which have been 
taken out by Messrs, Robinson and Rodger, of Sheffield, and consti- 
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Fig. 2—5000-TON FLUID STEEL PRESS 


Fig. 2. 





Fig. 3—1100-TON FLUID STEEL PRESS 


| or wedge between the opened mould and th 


| the pressure being applied the mould was closed, and the ingot 


bulbadbalbelietbetbetal2 
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Its use up to the present has been chiefly confined to the higher | tute improvements on the American and English patents of Mr. 
| qualities of steel and the largest, sizes of ingots, but the system to | John Illingworth, of New York. On this system a horizontal 
| be described is relatively very cheap, both in first cost and in 
working, and, moreover, a single press_can deal equally well with a 


press was used, and means were provided for opening the moulds 


after the casting of the ingots. These ingots were of small siz, 





ots of moderate size or with a large number of swmaller | say about 801b., and the method of pressing was to insert a plate 
ingots, making the process applicable on a much more commercial 
*Jron and Steel Institute. 


e still hot ingot. Upon 
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compressed to the extent of the thickness of the inserted plate. 
This mode of procedure was found to be inapplicable to ingots of 
any considerable weight, and the methods about to be described 
were devised and used up to the present with unvarying success, 
Mr, Illingworth is interested with Messrs. Robinson and Rodger in 
these new developments. 

The construction of the ingot moulds and of the press 
are illustrated by Figs. 1 and 2. It will be seen that the 
ingot moulds are placed inside the press, the steel, being run 
into the moulds in this position, so that they have not to be trans- 
ported with the liquid steel in them, and the press practically 
forms the casting pit. The ingot moulds are open at the bottom, 
and may each have a separate loose bottom plate, or may stand 
upon one common plate for bottom running. 

In Fig. 1 the ingot moulds are divided in the centre, there being 





tons power, and the sizes of ingots made at a cast, and the time 
occupied in compressing, are as follows :—One ingot of 34 cwt., 
45 minutes ; two ingots of 17 ewt., placed tandem, 35 minutes ; or 
six ingots of 84 cwt., ranged two abreast, 25 minutes. Up to the 
present upwards of 1500 ingots have been dealt with in this press, 
and not a single failure has been experienced. Fig. 4 is a phcto- 
graph of sections of a compressed and of a non-compressed ingot, 
each of 17 ewt. and of the same quality of steel, having been cast 
simultaneously from the same ladle. The compressed ingot is 
entirely free from pipe, and sound right up to the top, but besides 
this it will be seen from the fracture that the texture is far finer, 
indicating the work that has been put on the steel by the 
compression. 

It is the practice at Messrs. Jessop’s works, in the case of the 
larger sizes of ingots, to keep the top open during the process of 








Fig. 4—COMPRESSED AND 


a loose packing piece of any convenient form and size on each side 
between the halves of the mould, or the entire sides of the moulds 


may be made removable according to the purpose for which the | 
ingots are intended. The steel is cast into all the moulds simul- | 


taneously, either by means of a trough with a separate runner for 
each mould, or in groups by means of bottom running. 
few minutes of the casting the ingots solidify on their surfaces, and 
shrink away from the moulds, so that the packing pieces can be 
withdrawn with perfect safety, and the pressing can be commenced, 
just sufficient pressure being applied to follow up the contraction 
that is taking place. The pressure is continued, and gradually 
increased during soliditication, until 
a final pressure of about two tons 
per square inch on the surface is 
reached, and this pressure is main- 
tained for a short time, ensuring 
absolute solidity in the ingot through- 
out, 

Another construction of ingot 
mould is shown in Fig. 2. The sides 
are held in piace by grooves in the 
cross plates, which are made deep 
enough to allow for the requisite 
compression. The press holds the 
moulds in place during casting, and, 
there being no packing pieces to 
remove, can at once follow up the 
contraction until the maximum pres- 
sure is reached. 

The construction of the press 
which is adopted in this system 
is illustrated by Figs. 1 and 2, 
Fig. 1 illustrating a press of 8000 
tons and Fig. 2 of 5000 tons. 
The various parts are as follows :— 
A A, pressing cylinders; B B, push- 
back cylinders; CC, tension bars ; 
DD, steel straps, in tension; E E, 
cast iron packing blocks, in com- 
pression. The length of the ingot 
moulds being generally greater than 
their width, it is convenient to have 
two pressing cylinders, as shown, one 
above the other, so as to distribute 
the pressure better on the moulds. 
This halves the size of the pressing 
cylinders, and reduces the weight of 
the parts. The cylinders abut on 
the semi-circular packing blocks, 
and tke strain is transmitted to the 
columns through the steel straps. 
These straps may be made in halves, 
as shown, in which case no nuts are 
required on the columns, but only 
plain solid collars. This construction 
of press has aiso been patented, the 
advantages being simplicity and 
cheapness compared with the usual 
design of press. It is also an 
extremely convenient form of press 
for erection, and the weight of the 
various component parts is extremely moderate, even for presses 
of very great power. The rams are made hollow and fitted with 
spherical-ended thrust-rods, so as to avoid all uneven strains that 


Fig. 5 


might otherwise be caused by any unequal yielding of the ingots. | 


The press is worked by direct high-pressure pumps at about 
3 tons per square inch. The gradual increase of pressure required 
is regulated by a bye-pass valve, the regulation being an extremely 


easy matter and the power required being very small, 30 horse- | 


power being sufficient for an 8000-ton press dealing with a cast of 
60 tons of steel. 

This process is already quite beyond the experimental stage, as 
it has been in constant daily use in Messrs. Jessop’s works in 
Sheffield for over two years in the manufacture of their highest 
qualities of crucible steel. The press they use—Fig. 3-—is of 1100 


NON-COMPRESSED 


Within a | 





INGOTS 


compression. This is done by laying a fireclay ring on the top of 
the ingot and using a feed rod. Directly the compression com- 
mences, just sufficient pressure is applied to cause the liquid metal 
to rise up into this ring. The level of the liquid metal is watched 
by the man who controls the pressure, and it indicates exactly the 
increase of pressure required to take up the contraction due to 
cooling. Towards the end of the process the last portion of the 
liquated metal is squeezed out and rejected. Analysis shows that 
this contains about 0-05 per cent. of sulphur, or about four times 


| the average percentage in the ingot, and consequently a sub- 


stantial improvement in quality is effected by this means, which is 

very valuable, especially in high-class steels. An ordinary pressure 

gauge indicates when the full pressure has been reached. 
The following analysis taken from a compressed ingot—Fig. 5 

—shows a remarkable uniformity of composition and absence of 

segregation : 

Phosphorus. 
Per cent, 

1 0-O11 o-OLU 

2 -- OO .. .- oo OG 

3 - : .. 0-009 
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Sulphur. 

Per cent. 
Drillings from hole No 
C-O16 ee . O- Ol 
0-016 . 0-000 
O14 2. 42 -- OCOD 
052 oo oe O87 
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Liquated portion squeezed out .. ¢ 


Other analyses given in appendix show equal uniformity of com- 
position, and this was the invariable experience. 

The best proof of the success of this process is the fact that the 
waste amounts to barely 5 per cent., that is to say, practically the 
whole of the ingots are used, and stand without any instances of 
failure the very severe tests of finishing and hardening to which 
crucible steel is subjected in making milling cutters and other 
similar tools, 

With open-hearth steel equally satisfactory results have been 
obtained, and Messrs. Jessop are now putting down a 7200-ton 
press for this class of steel, and for dealing with larger ingots up 
to twenty tons in weight. 

To summarise, the advantages obtained by the use of this system 


are briefly as follows :— 


First, an absolutely sound ingot is ensured free from any pipe 
or cavity. so that the whole of the ingot can be used, and practi- 
cally no waste incurred. 

Secondly, being able to watch the top of the ingot and get rid 
of the liquated portions, a great improvement in the quality of the 
steel can be obtained. 

Thirdly, the ingots are cast in place, and have not to be moved 
until the completion of the compression. 

Fourthly, the simplicity and cheapness of the plant, and the ease 
with which it can be worked by unskilled labour. 

Fifthly, owing to the way the moulds are divided, the ingots are 
made parallel, which is some facility in-rolling. 

The process is, of course, specially sttitable for cases in which a 
superior quality of steel and severe, tests are required, as, for 
instance, for tires, axles, billets for wire-drawing, and all other 
purposes in which the absolute soundness of the steel and freedom 
from blowholes and all defects is of great importance. Besides 


| this, advantage may be taken of the fact that the compressed ingot 


is at least equal to steel that has been forged or cogged, and con- 
sequently the cost of the subsequent ‘processes of manufacture 
may in many Cases be greatly reduced by the adoption of this 
system. 
APPENDIX. 
Analysis of Drilling, 6-100 C, 


Sulphur. 
Per cent. 
0-022 
0-02 
0-019 
0-019 
0-016 
0-016 
0-016 
0-014 
0-014 
0-011 


Phosphorus. 
Per cent, 
0-012 
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018 
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013 
000 
012 
000 
010 
‘O11 





Analysis of Drilling, 6-102 C. 
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LETTERS TO THE EDITOR. 
(We do not hold aa soe sa o the opinions of our 


THE TRAINING OF ENGINEERS, 

Sin,—For many years I have taken a keen interest in geney, 

- r ral 
engineering matters, and have noted the progress and drawback 
owing chiefly to early training of many civil engineers both 
those who have been professionally trained on the poveil H 
system, and those who have been trained from leaving sche ‘ne 
the service of public works contractors, ae 

public c 

I read with interest in THE ENGINEER the report of 4) 

- : ; : : ie 
committee appointed to consider the education of engineers of the 
future. 

The substance of the report is excellent, so far as it goes, but pes 
the whole there appears an air of much theoretical and too little 
practical training. I state my opinion with all due respect to the 
gentlemen of which that committee was furmed, and also bear in 
mind that allof them are gentlemen of experience and professional 
knowledge in engineering matters. 

I could not find peo bom in the report laying stress on the 
skilled practical training which would lead to the professionally 
trained young mun getting the same practical knowledge and 
experience which is absolutely necessary to carry out with economy 
the constructional part of our public and private works, as that 
of the contractor’s engineer. To be more explicit, the engineer. 
who, from leaving school, is trained wholly in the service of public 
works contractors, and carry out on their account the construe. 
tion of our large public works. ; 

Perhaps some members of the engineering profession would 
argue that those who have received their training in the engineer. 
ing departments of our municipal authorities, borough, water, 
sewage, &c., also those trained under engineers in private practice, 
are quite capable of carrying out constructional work on the con- 
tractor’s behalf or on behalf of an administrative boly. The 
contractor says emphatically ‘‘No,” and he who pays the piper is 
the man who is in the know. 

I have had over forty years’ experience in connection with public 
undertakings, and have been almost daily in contact with pro- 
fessionally trained engineers and engineers who have been trained 
in the service of contractors on constructional works, 

It seems to me generally overlooked that the contractor's cr 
administrative body’s engineers require to be trained in different 
seams of skill to the professionally trained. 

The professionally-trained engineer, however smart and clever 
he may be in the theory of design, has not the time and means, 
unless he has a large private income and is content to work for 
little or nothing until he is nearly forty years of age, and on this 
account devote eleven or twelve years to learning the practical sideand 
method of construction. The theoretical knowledge without the 
practical training is of little use in a contractor's works, 
and without the long practical training this man would 
scarcely receive a sufficient salary to keep him alive. 

Both in the preliminary works and the actual construction an 
enormous amount of practical engineering skill is required. This 
is where thecontractor-trained engineer shines. He has been trained 
to exercise his brain to think out quickly economical methods for 
overcoming engineering difficulties which are nearly always 
present during the construction. He is taught to be self-contident, 
and to act on initiative when these difficulties present themselves, 
and at the same time to study the pocket of his employer, as this 
gentleman will not be put off with paltry excuses for extra costs 
through difficulties, &c,, for if he is a successful man or is working 
to be successful, he is wide awake and shows no mercy-to the 
incompetent. His man must do his bidding at once, and not take 
days in thinking matters out, as he cannot afford to pay for experi- 
menting. 

In addition to the above, the contractor's engineer is trained in 
the various designs of preliminary and accommodation works, 
which are sometimes nearly as large as the main construction; he 
must know where he will be with the construction months and 
sometimes years ahead; his plans must be ready at the commence- 
ment for the full development of the work; he must thoroughly 
understand the use and erection of machinery and plant required 
for the construction, and know before the construction commences 
what plant he is likely to require for carrying out the work; he 
must be an excellent organiser of works and men, and carry on 
everything in a mechanical manner, so that if a leakage occurs in 
the costs it is stopped at once; he must have a knowledge of the 
commercial side and general office routine, and, finally, act as an 
agent for the contractor. 

A short time ago! read an article in which an engineer was 
giving advice to young men who had a view of becoming engineers. 
In the article there was a paragraph which stated that the 
contractor's engineer somewhat lost caste by having to mix 
commerce with his profession. 

In my opinion, such statements are both ridiculous and absurd. 
No wonder that many of the professional premium pupils, who are 
not forced to keep their noses on the grindstone, go to the office 
two or three hours each day, spending the remainder of the day 
in frivolity, and develop swelled heads, and at the end of two or 
three years’ pupilage cram for a theoretical examination of one of 
our engineering societies. If they pull through successfully, they 
fix up as fully qualified engineers. No wonder that the 
general public have to shell out for extra cost far above the 
original estimate. No wonder that there is no initiative in design, 
and that we get so many designs afte: ore and the same style, and 
which have in most cases been taken from plans of existing work, 
whether suitable or unsuitable for present or past purposes, and 
without the least idea as to whether the site is suitable owing to the 
design, for the temporary and accoramodation works: to carry out 
the construction, and difficulties cropping up,- which only the 
practicul works engineer can foresee. 

At the same time, the specification in wording 
profession, the writer of the specification not knowing whethe 
is suitable or not for the materials which may be found on the 
or in the vicinity, and which may be as good, if not better, than 
materials which are specified, and which, perhaps, cannot be got 
within 100 miles or more at a tremendous cost. : 

In making these statements I am voicing the opinions of many 
of our shrewdest busi men co ted with our great public 
works, and that the sooner more practical methods are learned by 
our young engineers the better. : 

Commerce is the base of our prosperity, and theory without 
practice is a poor factor in commerce. It is useless to manufacture 
an article without knowing whether it can be put out cheaply, a 
get value on the market. Likewise it isa waste of public money 
to design an engineering undertaking without knowing whether 
the design can be constructed minus useless and excessive costs. 

When visiting undertakings of corporate bodies which are being 
constructed by administration, a practical business man quickly 
observes when going over the various works which are being col 
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¥ ler the charge of a professional y-trained engineer, and 
atroctod oder the control of the contractor-trained engineer, 
emer in most cases lacking method, originality, organisation, 
™ eonomy in preliminary emergency works and construction ; 
and @ ing organised as though the works were a first-class 


latter bei - " “ f 
boo the preliminary and accommodation works being laid out 
mac os 


* asight. 
with foresian ie of late that corporate bodies who are carrying 
aide by administration have found the class of man who is 
: uired for constructional engineering, and it is noticeable by 
a advertisements that they consider the contractor-trained 
a sar the better man for their constructional works, 
re go informed that in many casés the contractor-trained 
snvineer would not be allowed to sit for examination or obtain 
oe iesion as a member in some of our engineering societies. If 
ois iz so, no wonder we do.not get men’ who are practical, even if 
they do not know how to carry out designs constructionally. 

The sooner this becomes a Government-protected profession the 

petter. ‘The public would then perhaps be able to have a say in 
the matter, and, at all events, we should know near enough what 
ur public works were going to cost, and not, ax at present, have 
: tras piled on to us to the tune of many thousands of pounds, 
* The workshop training suggested by the committee is 
undoubtedly an excellent feature from a mechanical engineering 
point of view. Is the period of practical training long enough ! 
It appears to me like placing a good meal a few yards away from a 
starving man, but in such a pray that he cannot get near it. 
The youth leaves the practica side of his work just at the time it 
becomes the most interesting and instructive, and at the point 
when he is hungry for further experience and insight in the 
intricacies of making and putting together our fine machinery. 

It must appeal to all that the training of mechanical engineers, 
even at present, is far ahead and broader than the training of the 
civil engineer, and that the mechanical engineer is far ahead of 
the civil engineer in his profession. If this were not so our 
ecommerce, instead of being in the front, which it now is, would be 
behind every other commercial nation. Men of commerce have 
much to thank the mechanical engineer for the manner in which 
he has helped them to keep to the front by the aid of machinery. 

This letter is written without prejudice, and to urge the necessity 
of sound practical taining, which should be foremost in the 
educa ion of our civil engineers, as we buciness men aad others are 
tircd of paying heavy sums of money for inaccuracy and incom- 
petence. ‘zis is nota slander on the professioy. as a body, as all 
must say that we have the leading engineers of the world in the 
civil engineering section of England, 

However, it cannot be disputed that the quicker the premium and 
pupilage system is knocked on the head, sooner men with brains 
will supplement its raaks. This is proved by the youth who enters 
the service of one of our large firms of contractors. There is no 
premium, and from the moment he joins the contractor's staff he 
receives a salary, small at the commencement, and if he is of no 
use he has to clear out. For this reason contractors get men with 
brains and stability, and not drawing-room entertainers, as in a 
good many cases of the premium youth. FINANCE. 

May 23rd. 


PATENT LAW. 


Sin, | am afraid your readers must be getting very tired of the 
controversy between Mr. Levinstein and myself. In my letter 
which appeared in your issue of April 27th I pointed out some of 
the objections to the compulsory working of patented inventions. 
Since then Mr. Levinstein has written to you two long letters, 
but so far he has made no attempt to controvert my arguments, 
but, on the contrary, has confined his letters to reckless assertions 
and attacks upon my accuracy. 

I must once more ask your permission to correct some of Mr. 
Levinstein’s statements. 

(1) Mr. Levinstein now says that *‘ for all practical purposes the 
Canadian Act of 1903 enforces compulsory working,” and he 
supports this statement by asserting that prohibition of importation 
is equivalent to compulsory working. There is, however, this 
essential difference between compulsory working and the prohibi- 
tion of importation. 

In the case of compulsory working, if the patentee has failed to 
establish the industry in the country within the term allowed, his 
patent becomes voidable, and no one, therefore, will advance money 
to enable him to make farther efforts, nor is he likely to continue 
to spend his own money for that purpose, and the consequence is 
that the invention is abandoned. Prohibition of importation does 
not have this effect ; the patent remains in force for its full term. 
in spite of non-working, and the industry is set up in the country 
as soon as the patentee, or anyone else who obtains a compulsory 
or other licence, sees his way to make it pay. 

(2) Mr. Levinstein objects to my translation of the Austrian law. 
I made use of the translation which appears in the ‘‘ Patent Laws 
of the World,” published in 1899, and I leave it to those of your 
readers who are more conversant with German than myself to say 
whether ‘‘allow to be worked,” as quoted by me, or ‘‘to have it 
worked,” as stated by Mr. Levinstein, is the more correct translation 
of ‘‘ausiiben zu lassen.” I think that any unbiassed person who 
studies the Austrian law and the decision cited by Mr. Levin- 
stein will arrive at the same conclusion as myself. Mr. Levin 
stein’s conclusion *‘is that the Austrian law ¢ compulsory working 
is effective.” Now the law has been in force for more than seven 
years, and a quotation given by Mr. Levinstein shows that up to 
the present time not a single patent granted under it has been 
annulled for non-working. 

(3) Mr. Levinstein says that I *‘must surely be in ignorance of 
Article 2 of the Convention of 1900.” I am in ignorance of it for 
the very good reason that there is no such Convention. There is 
only one Convention, namely, the agreement of 1883, as modified 
at subsequent conferences, Mr. Levinstein quotes not from the 
Convention but from the ‘‘ Acte Additionnel du 14 Decembre, 
1900, modifiant la Convention du 20 Mars, 1883,” and the 
}tssage on which he relies is not Article 2 of the Convention but 
Article 3 Lis of the Protocol to the Convention. The point is a 
trifling one, but it is an example of Mr. Levinstein’s inaccuracy. 
When, in his former letter, Mr. Levinstein said that the resolution 
of the Associated Chambers of Commerce embodied Article 2 of 
the International Convention, I naturally supposed that he meant 
what he said, and I do not think that’ Mr. Levinstein ought to 
blame me for this, 

(4) As stated in my former letter, I did not expect Mr. Levin- 
stein to admit that the resolution of the Associated Chambers of 
Commerce, which is obviously aimed at, and would only affect, 
patents owned by foreigners, would, if embodied in a statute, be 
contrary to the provisions of Article 2 of the Convention. by which 
it 1s agreed that foreigners and natives shall be treated alike ; but 
Iam sure your readers will agree with me in thinking that the 
passing of such a statute pet be a breach of good faith and dis- 
honourable, 

(5) Mr. Levinstein cites the case of Japan, ‘‘a shrewd and far- 
Seeing nation,” which, ‘in 1888, no doubt after a careful study of 
the patent laws of the world with a view of adopting the best,” 
enacted compulsory working. Unfortunately for Mr. Levinstein’s 
theories, Japan is another country which ‘‘ has seen the error of its 
Ways,” for in 1899 the law of 1888 was repealed, and that ‘“‘ shrewd 
Tear seeing nation” replaced compulsory working by compulsory 

ences, 

(6) In my former letter I stated that Mr. Levinstein, when giving 
evidence before Sir Edward Fry’s Committee, ‘in his answers to 
uestions Nos. 1863 and 1864 did not deny that ‘ Protection’ was 
what he wanted.” Mr. Levinstein accuses me of being “‘ disen- 
enuous” because T did not quote his answers, which he proceeds 
to do, but he carefully suppresses the questions. The following is 
what actually took place :— 


_ Question 1863.—Would not your suggestion be practically bring- 
Ing hack a limited form of Protection ! 





Answer.—A patent is Protection, and is the greatest monopoly 
you can have. 

Question 1864.—If you require manufactures to be carried on in 
this country when the articles can be made more cheaply abroad, 
is not that open to many of the objections met by those who favour 
free trade? : 

Answer,--It is difficult to connect the question of free trade 
with patents. We are the greatest Protectionists in Europe, if one 
may judge by the number of patents we grant. 

I leave it to your readers to decide whether it is Mr. Levinstein 
or myself who is “‘ disingenuous.” 

(7) Mr. Levinstein asks me ‘‘ whether it is not true that of the 
six or seven witnesses who were examined on the desirability of 
working ” before Sir Edward Fry’s Committee, four at least were 
in favour of it, viz., Messrs. W. R. Boustield, K.C., R. E. Cunliffe, 
Solicitor to the Board of Trade, R. W. Wallace, the well-known 
barrister, and Mr. Levinstein.” I reply that it is not true. Mr. 
Bousfield was against compulsory working, and so also was Mr. 
Wallace, except as retaliation. Mr. Levinstein also cmits the 
names of other witnesses who were adverse to compulsory working. 

(8) In conclusion I wid] state shortly the position I take : 

(a) There are grave objections to compulsory working, some of 
which were set out in my first letter. 

(4) Whilst there is nothing in the International Convention to 
prevent us from applying compulsory working to all patents alike, 
it is contrary to Article 2 to apply it only to patents owned by 
foreigners, 

(c) ‘* Patents for inventions which are worked without but not 
within the United Kingdom” are, in fact, almost, if not entirely, 
owned by foreigners. 

(d) It follows, therefore, that carrying out the resolution of the 
Associated Chambers of Commerce, which, as it stands, applies 
only to the patents referred to in paragraph c, would necessitate 
the secession of this country from the International Union. 

May 22nd. EDWARD CARPMAEL. 


NAVAL STOKERS AND NAVAL ENGINEERS, 


Sirn,—What are understood as the Douglas reports are now 
before the public, but they have not, so far as I have noticed, 
received much criticism from those that have dealt with them in 
the Press of this country. This may be due to the fact that the 
subjects dealt with are too technical for general treatment, or to a 
prevalent tendency, so far as things naval are concerned, to take 
the success of all innovation in Admiralty procedure for granted, 
because the actual head of that great department looms large in 
the public eye at the present moment. To whatever cause this 
dangerous optimism may be due, it is lamentable ; for the schemes 
which are now being launched by the Admiralty, so far as the 
engineering personnel are concerned, are fraught with danger to 
the public good, and may end in shipwreck at a moment when it 
will be difficult to undo the evil thus brought about. 

It will be understood that the much-discussed Cawdor state- 
ment was the embodiment of these reports, which Lord Tweed- 
mouth has seen his way clear to publish, The thanks of the 
public primarily are due to Lord Goschen for this valuable and 
interesting publication, for it was in the masterly and unanswer- 
able attack which he made in the House of Rade upon this 
precious Cawdor scheme that he pressed for the publication of the 
Committee’s reports that had ushered, so to speak, this scheme 
into existence. That there was a flutter in the Admiralty dove- 
eotes when Lord Tweedmouth promised to lay the reports upon 
the table goes without saying, for it is one thing to give evidence 
before a Committee when it is imagined that the proceedings are 
semi-private, and another when it is known that the evidence will 
see the light of day. By Lord Goschen’s far-seeing action in the 
Lords, the public know precisely who the officers are, and what 
their experience, that have sanctioned by their evidence schemes 
which may prove inimical to the efficiency of the engineering 
personnel of the Royal Navy. 

To Lord Tweedmonth’s credit, it should be noted, that in so far 
as he can he dissociates the present Government from the new 
scheme. In his prefatory statement he says :—‘‘ Most of the 
measures were either in actual operation, or about to come into 
operation, when the present Board assumed office at the end of 
December. In such cases the intention of the new Board has been, 
and is, to give the new policy a fair trial, to wait and watch its 
operation and effect without prejudice, and to make any changes 
therein that time and experience may show to be necessary.” 
There is some slight hope in the paragraph quoted that, at any rate, 
with new blood, and necessarily, new ideas, amongst the expert 
advisors of the First Lord, the steps now being taken may be not 
quite irretrievable. 

Time would not allow, nor would the Editor grant me the space 
necessary to review all the reports in question in full, nor to 
criticise all the debateable points which such reports raise ; 
therefore, for the purposes of the present letter I will only 
touch upon the report of the Sub-committee that dealt with the 
engine-room junior ratings, ¢.e., the engine-room artificers and 
stokers. 

On page 53 of the reports will be found the reference to the Com- 
mittee, in which paragraph 3 reads as follows :—‘‘ To consider and 
report on the methods for providing warrant officers capable of 
taking charge of the stokehold and engine-room watches, so ax to 
relieve the more highly-trained officers of the ship fiom the routine 
duties of engine-room watch-keeping.” The merest glance at 
the foregoing shows beyond a doubt what the report of the Com- 
mittce would be like. It was not to consider and report as to 
whether a change in engine-room watch-keepers was necessary, but 
to provide ‘‘ warrant officers,” other than the artificer warrant 
officers and chief engine-room artificers that hitherto, for many 
years at least, have done the engine-room watch-keeping in the 
Royal Navy. Here was a clear instruction to the Committee as to 
what was expected of them. The result was a foregone conclusion. 
Paragraph 72, page 64, reads :—‘‘ We consider that the Engine- 
room and stokehold watch-keeping can be efficiently performed by 
men specially selected from the Stoker ratings of the Fleet, pro- 
vided that a suitable course of instruction is given them.” 

The italicised portion of the quotation given above, taken, as I 
have already stated, from the instructions issued to Committee, 
has reference to the present watch-keepers in the Navy, the 
engine-room artificers, and in that they are referred to ‘as the 
highly-trained officers of the ship, &c. &c.” So these highly- 
trained men, whose training, it should be borne in mind, has cost 
the country not one single sou, are to be superseded by stokers 
whose special training will cost the nation one million eight 
hundred thousand pounds (£1,800,000), or £600 per unit. These 
figures are given on the strength of a statement made by Lieut. 
Bellairs, R.N., in the pages of the Spectator. 

Every engineer that has ever kept watch uponan engine-room plat- 
form knows full well that more is involved than mere routine duty 
in that performance. The officer of the watch should be one who 
has always at his command a plenitude of engineering knowledge 
and capacity which enables him at all times to do just the correct 
thing at the right ‘moment, and by this avoiding disaster to his 
machinery and boilers, With the engine-room artificer he at least 
has the ground or basic work of such knowledge when he joins the 
Navy, which naval life in a ‘‘ship in being” quickens into fuller 
growth and amplitude. Ship life soon gives him that capacity 
and resourcefulness which enables him to rise to the responsibility 
of engine-rooia watch-keeping, and all that it entails, so rapidly. 

Can this sense of responsibility be grafted on to the stoker, to a 
man who started life from humbler surroundings than did the 
average engine-room artificer, so as to enable him after a two 
years’ training, at a time after crystallisation has commenced, to 
fulfil the duties of the highly-trained man whose duties he is 
destined to take upon his shoulders? According to the communi- 
cation forwarded to the witnesses that were to be called to give 
evidence on the questicn of the provision of warrant officers for 








engine-room duties, there Sj wre many statemeuts about which 
most marine engineers would join issue with the compilers. Take 
one of many that might be cited: page 126, paragraph 2. It is 
there stated that for watch-keeping and engine-driving work that 
no very considerable degree of workmanship or mechanical training 
is required. This would be true of engine driving per se if that 
duty could be separated from the multitude of other duties which 
have to be performed by a watch-keeping officer. But the duty 
cannot so be separated. The watch-keeping officer on an engine- 
room platform is analogous to a shop foreman in a jobbing 
engineer’s shop. His judgment is being appealed to during every 
moment of his watch about some detail of engine-room economy. 
It is upon his tact, his professional knowledge, and his 
capacity for handling men that his success as a watch-keep- 
ing officer depends. This much is admitted by the Admiralty 
by the very fact that such elaborate arrangements have 
been made for the training of the stoker - mechanicians. 
Two years of this special forcing will not produce the efficient 
man. But assuming that a partial success is attained, and that 
the handy-man takes charge on the engine-room platform, what 
will be the relationship between him and the engine-room artificer 
that is in one place admitted to be a ‘‘ highly trained officer ;” in 
another place it says ‘‘ their long apprenticeship which they have 
served at the various trades is being wasted ;” and again, ‘‘ We 
evuld obtain efficient engine-drivers without deviating our expert 
repairing and workshop staff from their legitimate duties”! All 
through this report it is frankly acknowledged that the artificer is 
by far the most valuable unit to the nation, and yet it is calmly 
proposed to put over his head a promoted stoker that will be in a 
position to say, ‘‘ Come,” and he cometh ; ‘‘ Go,” and he goeth, 
&c. &c. Such an order of things in civilian life would not last five 
minutes, as it is against all organised and natural development ; 
in the Navy, with the terrors of punishment introduced, some sort 
of obedience may be exacted, but it will be at a terrible cost to 
those taking part ia the experiment. 

On page 126, paragraph 8, it states :—‘‘ These proposals would 
not in any way affect the position or prospects of the engine-room 
artificer class ; they would merely lead to slight alterations in the 
duties of those now being trained from boy artificers.” If that 
paragraph is not intended as mockery to the class it refers to; 
then language has ceased to have any meaning. 

Briefly, there are are about 140 vessels in commission that have 
either a warrant artificer or a chief engine-room artificer in charge. 
These vessels will in the near future carry the stoker-mechanicia.s 
as watch-keeping officers—i.e., they will be in charge, for on page 
154, paragraph 3, it states :—‘‘ Combined with the general system 
of careful selection and progressive training which we now put 
forward, will produce a body of warrant mechanicians capable of 
taking extire—italics mine—watch-keeping charge of the engine- 
room department of any ship.” Again, page 154, —— 3: 
‘*The engine-room artificers should therefore be reduced—again 
my italics—in numbers as mechanicians are trained.” 

The Committee cannot have it both ways. At one stage the 
artificer is required for more onerous and legitimate duties than 
watch-keeping, so that another, and admittedly less efficient, man 
is to be specially and expensively trained to relieve him ; but when 
this has been done it is found that his numbers can be reduced. 
The Committee mnst clear away this dilemma. Will any of the 
readers of THE ENGINEER kindly explain how the prospects and 
position of the engine-room artificers are to remain unaltered and 
unaffected when their numbers are to be reduced, and those that 
remain are to see promoted stokers placed in authority over them, 
and receiving all the emoluments that such authority carries with 
it. Certainly I cannot understand how these conflicting state- 
ments can be made compatible. 

But I am outrunning my space, and there are so many things in 
the report that might be criticised. In conclusion, I would just 
like to quote one or two questions and their answers that appear in 
the evidence of Chief Artificer-engineer W. I. Penrose, as they are 
more significant testimony to the utter unworkabieness on smooth 
lines of this newly-projected scheme :—‘‘ Question 1652. Engineer 
Rear-admiral Davis: The case presented is where an artificer is on 
watch under the orders of a promoted mechanician !—I am afraid 
there would be a lot of friction in that case. 1653. Engineer 
Captain Lane: One is a warrant officer and the other is a chief 
petty officer. There could be no friction, but what would the 
feeling be ‘/—The feeling would he bad, and I do not believe that it 
would be conducive to the benefit of the Service. 1654. Captain 
Bacon: How do you mean?—They would not work togetiier. 
1655. But, surely, the senior man would take charge /—The senior 
would take charge according to the Service. 1656. e junior 
must work under him !—There is a way of working well, to the 
test of your ability, and a way of doing it as if you are under com- 
pulsion.” AN OLD WATCH-KEEPER. 

May 22nd. 


Sir,—I have read Mr. Carlyon Bellairs’ letter under this head- 
ing, and note that, though it begins with a reference to engine- 
room artificers, its main purport is in connection with the ‘“‘ New 
Scheme” for entry of engineer officers. This scheme seems to 
worry Mr. Bellairs as much as the head of King Charles worried 
Mr. Dick. In the letter in question Mr. Bellairs demands a 
civilian engineer inquiry into the matter. I would suggest that 
he explains how that could possibly assist the situation. 

We have had civilian engineers turned on to naval questions 
before to-day—-for example, the Boiler Committee who, from un- 
familiarity with naval and war requirements, reduced the efficiency 
of the fleet, so far as steaming, coal endurance, &c., are concerned, 
from 10 to 20 per cent. Yet that Committee most honestly 
endeavoured to act rightly, and though intrigue existed, it did not 
do so to anything like the extent that it does with the New Scheme 
of Entry. 

Now, if these things were done in the green tree what shall be 
done in the dry? And why should civilian engineers be able to 
settle a purely naval question? Wovld any of them consider the 
opinion of naval engineers on workshop practice as final or 
essential to success! Mr. Bellairs permits himself to see side 
issues instead of main facts, and imaginary needs instead of real 
ones. To be logical, he should argue for a special gunnery branch, 
a special torpedo branch, a special navigating branch, &c. &c., all 
having no connection with the salt horse. Why exempt engineer- 
ing? A torpedo lieutenant to-day is an electrical engineer, and 
does very well at it, for at least two have recently left the service 
for important posts in private firms. I know others who have 
declined similar offers. Surely steam is not so much more com- 
plicated than electricity that what obtains in one case must fail in 
the other. And as for Mr. Bellairs’ grow] against the early age at 
which the young idea is trained under the New Scheme, I can 
conceive of nothing more absurd. I know Osborne College, and | 
can vouch for the keen interest all the cadets display in practical 
engineering. The captains of the future will have a sounder 
knowledge of ‘“‘steam” than those of the present era. It would 
be well if Mr. Bellairs explained how the Navy will suffer under 
this head. Under. the old system that he advocates, a cruiser was 
brought up to-dead stop in the midst of a 20-knot chase by a 
captain who acted in all innocence, some three years ago in 
manceuvres. Under the New Scheme this will not occur, But 
where is the inefficiency ! 

Mr. Bellairs then branches off into a ‘‘ moan” about the number 
of sons of engineer officers at Osborne. That may suit his ‘‘anti- 
Fisher” tactics, but what has it got to do with naval efficiency ! 
The point about the engineer officer of the future is surely what he 
himself is at his work, not his father’s profession. Surely civil 
engineers do not spread their tails for this sort of salt to be put on 
them by “‘C.B.” and Co.! 

In conclusion, for the benefit of those civilian engineers to whom 
one side of the question is being so industriously put, I would 
point out that under the old system the position of the naval 
engineer officer was full of unpleasant situations, Owing to the 
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New Scheme, the present engineer officers have secured executive 
titles, and will presently obtain executive rank also. In a word, 
they are being made into naval officers instead of semi-civilians 
carried to attend to machinery. Their personal futures are 
improved. ‘The logical continuation of that improvement is the 
common scheme of entry, a recognition that engineering is a branch | 
of war just as gunnery or torpedo. | 

The United States naval scheme is in no way the same as our 
New Scheme, nor was the Japanese experiment, of which so much | 
is now being made, the same. Mr. Bellairs at one time and | 
another has made a good deal of the Bennington explosion as a | 
proof of bow our New Scheme will fail. The Bennington was an 
oli craft with cylindrical boilers, and she had a bad explosion. 
Well, in the past under the old scheme, we had a worse one in the | 
Thunderer, and recently a somewhat similar one in the Wallaroo. | 
But no one used that as an argument against the old scheme. 

Civilian engineers, before allowing themselves to be used as cats- | 
paws in an agitation which is directed against Admiral Sir John 
Fisher under cover of an attack upon the New Scheme of entry, 
would do well to ponder over the following facts, for which I can 
vouch :~— 

(1) The vast majority of those on the active list are very strongly | 
in favour of the New Scheme. 

(2) Its principal opponents are officers no longer in the Navy, 
whose careers in the service were in no way remarkable fur 
anything. 

(3) The scheme aims at placing engineering on the same footing 
as gunnery, torpedo, &c. &c. | 
(4) A previous attempt to sulve a purely naval problem by 
means of an ‘impartial Committee” was, and is, a pronounced 

failure. 

(5) Time has invariably shown every reform and innovation 
introduced by Sir John Fisher to have increased naval efficiency. 

(6) Personal bias against Admiral Fisher is the mainspring of | 
toe attack. | 
I write this letter not only on my own behalf, but with the con- 
currence of a number of officers on the active list whose views are | 
identical with those here stated, and whe regard with keen dis- | 
approval the latest attempt of Mr. Bellairs; and | challenge him 
upon any of the points referred to. | 

Frep. T. JANE, 
Navy Interests Parliamentary Candidate for 


May 21st. Portsmouth. 


TRANSMISSION OF LIGHT GOODS IN CITIES. | 

Sik,—It is a truism to state that one of the gravest problems 
at present engaging the attention of the public is the growing 
congestion of our streets caused by vehicular traffic. Various 
methods are being tried to alleviate the difficulty. As regards 
passenger traffic, undoubtedly the ever-extending network of 
underground tubes is rendering the outskirts quickly and easily 
accessible to the business parts of the City. Shallow tunnels 
have been suggested for dealing with the immense amount of 
heavy merchandise which has daily to find its way through the 
metropolis. And no doubt this will ultimately be the solution of 
the question. But the expense will be appalling for even that 
megalomaniac body—the London County Council—to contemplate, 
and the completion of such a scheme must take years, probably 
generations to complete. Some years ago a system of pneumatic 
tubes through which light parcels might be propelled was sug- 
gested. The proposal, though a good one, did not seem to find 
favour, and was dropped. Now, I should like to make, through 
your columns, a suggestion, which, I think, would go a long way 
towards solving the problem, at least in the case of light goods. 
Within recent years we have seen the adoption of wire cableways 
in the building of bridges, and just recently you described the 
adoption of a similar contrivance for handling heavy masses of 
metal in a shipbuilding yard. The system has also been adopted 
for the conveyance of minerals a considerable distance on the 
Continent, and, in one case, in Scotland. Now, I wish to ask, 
‘*Could not a similar system be adopted over London!” Of 
course, a howl of indignation would be at once raised at the 
hideousness of such a scheme. But the day has long passed 
when the esthetic was allowed to stand in the way of the 
utilitarian. Overhead railways have been calmly discussed, so 
why not overhead cableways! A city which could permit St. 
Paul's to be enveloped by mean buildings is capable of anything. 
Consider how very useful the scheme would be if even only 
applied to the conveyance of the mail bags from the central Post- 
otiice to the various railway termini. Instead of the stream of 
heavy, cumbrous vans constantly thundering in and out of 
Mount Pleasant, the bags would be rapidly and noiselessly carried 
far overhead in a few minutes to Euston, Waterloo, or Paddington. 
At considerable distances, say an eighth of a mile apart, lattice 
steel towers would be erected, and between these the cables 
would stretch. Say these were about 100ft. in height, a sufficient 
margin would be allowed for the ordinary height of buildings. Of 
course the whole system would be worked electrically, and danger 
to the people would be practically nil. In time the system might 
he extended tv greater distances ; but, in the meantime, [ would 
suggest that those of our engineers who make a study of the 
traffic question might turn their attention in this direction. 

May 12th. Ut.LITARIAN 


COAST EROSION AND RECLAMATION, 


Str,—I notice the writer of these articles remarks that the 
immediate effect of the construction of a sea wall is detrimental 
to the beach in front of it, and that in a certain direction the back- 
wash caused is serious, and groynes are necessary for its pro- 
tection. 

He then alludes to high and substantial'y-built groynes pro- 
ducing a serious scour on the lee side, and gives several instances 
where spur groynes have been constructed to overcome this draw- 
back. 

With regard to low groynes, he says they have been successful 
in some cases, but that many of the failures have been due to lack 
of foundation ; and, although they may be correct in principle, he 
advocates that they should bedecplysecured. He further suggests 
their being inapplicable to steep beaches subject to large fiuctua- 
tions in level, &c. 

[ venture to think the correct principle must be to adopt a 
design which shall, as far as possible, avoid conflict with Nature, 
such as backwash and similar terms suggest, and for this reason I 
have for many years advocated the use of low open groynes. 
These allow the free passage of the water, while at the same time 
trapping the detritus, and no backwash is possible. Practice has | 
proved that on steep beaches they will collect and retain shingle, | 
&c., without any risk of its being undermined or scoured away. 
In one instance, during a storm and a few subsequent tides, 12ft. 
depth of shingle was trapped and was not subsequently released. 

The more evidence that is brought to light as to the practical 
result of constructing groynes of the high and costly type alluded | 
to, the greater will be the chance of having something better. | 

It has been proved that the open groynes I have advocated 
enable a foreshore to be protected, without risk to the foreshore 
or the open groynes, and at but a small portion of the cost of the 
heavy structures. | 

May 21st. 





A. Dowson, 
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It was intended to distribute the steam among the tubes. It was 
so far away from the opening that the area of delivery all round 
it was about four times that of the exhaust pipe. No effect was 
produced on the vacuum. 

Sea-going engineers know that very high vacuums are not coal 
savers. The feed-water should never be allowed to go below 
120 deg. The extra temperature pays far better than another 
inch or so of mercury. 

I think your correspondent overrates the effect of friction. At 
all events it is certain that very considerable enlargements of the 
exhaust pipe do not reduce back pressure. More depends on the 
obstructions met with by the steam in entering the condenser than 
on any other practical detail ; at least that has been my experi- 
ence. Thus, taking out half a dozen tubes will sometimes much 
improve the conditions. 

rofessor Weighton will, I hope, not think me troublesome if I 
ask him whether he has any information as to the influence of 
grease in steam on the efficiency of the condensing surface. As to 
cost of pumping condensing water, that is of no account at sea. 

SUPERINTENDENT ENGINEER. 
Liverpool, May 15th. 


AMERICAN RAILWAYS. 

Sir, —I have read with interest the article on this subject in 
THE ENGINEER of April 20th, and I think that in such discussions 
there is apt to be too much generalising on both sides. Thus, the 
gentlemen whom you denominate as ‘‘ railway reformers,” knowing 
that very heavy trains are hauled on American railways, are apt to 
assert this as general practice for all trains. On the other hand, 
taking the average figures for a railway system of several thousand 
miles, it is shown that train-loads average a light weight, and it is 
therefore sometimes asserted that the heavy train is mythical. 
Averages, however, mean very little. A railway system of this 
kind will include a considerable proportion of branch lines and lines 
in undeveloped districts where there is very little freight to be 
hauled. In the same way there are trains and trains, even on 
main lines. A local freight train distributing and collecting at the 
several stations along a division will average much less than a 
through general freight train made up at the end of the division 
and sent over it without break of cars. But a fast freight train, 
with milk, fruit, or other perishable freight, run at the same 
speeds as passenger trains, will necessarily be lighter than the solid 
train of coal, ore, grain, &c., which is made up to the full capacity 
of the locomotive. 

There is no question but that on the main lines of all 
important railways the trains are being made heavier and more 
nearly up to the capacity of the engines, under what is known 
as the tonnage rating system. And while this may not show a 
reduction in the average working expenses of the entire system, it 
is possible that without such increase in train-loads the expenses 
might have run even higher. In the case of the Pennsylvania 
Railroad, even with the heavy trains, the main lines are congested 
with traffic, so that long stretches of four-track line are required, 
and with a greater number of lighter trains, even at slightly higher 
speed, the congestion would be still worse. As to the speed of 
freight trains, this is not so universally slow as is often assumed ; 
much time is often lost in yards and sidings, which reduces the 
nominal speed between destinations, but the actual running speed 
on the road is much better than this nominal average, and much 
attention is now being given to the matter of reducing detentions. 
It is probable that statistics for main line service on British and 
American railways, with approximately equal density of traffic, 
would show very much higher train-loads for the latter. But 
averages obtained by lumping together light and heavy trains on 
main lines, branches and lines in unsettled districts have really 
very little meaning or practical bearing upon questions of railway 
operation. Thus the average train-load may be but 200 or 250 
tons on a road which has a large equipment of powerful engines 
specially built to haul regular trains of 500 to 1000 tons, and haul- 
ing such trains every day. SUPERINTENDENT. 


THE TRADES DISPUTES BILL. 


Srr,—Your articles on the proposed legislation for the benefit of 
trades unions are excellent. Unfortunately they will not be read 
by those who ought to read them, and the persons most injuriously 
affected by the new jurisprudence seem to have no cohesion among 
them. ‘he workman who desires liberty to refrain from striking 
has no friends in the House of Commons, and the Government 
evidently thinks the so-called ‘‘Labour Party” the accredited 
representative of all those who work with their hands. It has 
been pointed out that trades unionists do not number 5 per cent. 
They may require special legis- 


} now pro: 


CONDENSERS. 

Sir,—It may be of interest to your correspondent, Mr. Callander, | 
to know that, all other conditions remaining equal, I once reduced | 
the back pressure in the low-pressure cylinder of a triple-expansion 
marine engine by about 1 Ib.; that is to say, from 7 lb. absolute to 
6 lb. absolute, by taking out a plate which had been fixed in the 
condenser under the opening through which the steam entered. 


At this moment one section of workers in an important factory 
in Glasgow is on strike to enforce the discharge of a clerk, who has, 
no doubt, been guilty of the crime of faithfulness to his employer. 
Will immunity from legal proceedings make this sort of thing less 
frequent ? 

I have a proposul to make. This Government is as squeezable 
as its predecessors when the squeezers are sufficiently numerous, | 





Let the various associations of employers convey to the Premier 
that if the Trades Disputes Bill be passed in its present form they 
will close their establishments until it is repealed. It should not 
be the exclusive privilege of the Government to create a state of 
things which is intolerable. 

May 11th. NAvrEcvo., 
WORKMEN'S COMPENSATION, 

Sir,—With reference to the article on the Workmen's Comyen- 
sation Bill in your issue of April 27th, it would seem as if already 
the figures therein given have been increased by the way in which 
the Government have yielded to the Labour members on the 
question of compensation during the first fortmght. 

The time during which compensation is not to be paid has been 
cut down from one week to three days, which, for all practical 

urposes, would be equivalent to no time of absence whatever, 
t is evident, therefore, that the minimum of 75 per cent. addi- 
tional to the present premiums which your correspondent 
suggested will have to be increased to considerably over 100 per 
cent. If this in future years shows the same increase year by year 
as compensation under the old Act, it is quite evident that the 
average engineer’s rate, which started in 1898 at 1Us. per cent., 
will be somewhere about 40s. per cent. in another seven years. 
The seen effects of the new Bill can be, to a certain extent, 
accurately estimated, but the unseen effects are impossible to 
estimate with any degree of certainty, and, from an independent 
point of view, I should think the best course for employers is to 
pay the rates demanded by the better class of insurance companies, 
feeling sure that in the long run the oscillation of rates will soon 
right itself with benefit alike to the employer, the workman, and 
the companies who take the risk. 


May 9th. WORKMEN'S COMPENSATION, 


PORTABLE PETROL ENGINE. 


A PORTABLE petrol engine, designed to develop 9 brake 
horse-power, and primarily intended by its makers, Dougill’s 
Engineering, Limited, of Great George-street, Leeds, for use 
in the Colonies, is illustrated in the accompanying engraving. 
As will be seen, the whole of the apparatus, consisting of 
engine, circulating and petrol tanks, magneto machine, 
silencer, and tool-box, is all carried on a four-wheeled truck, 
which is arranged for horse or other haulage. The frame- 
work of the truck is of ash, bolted together and stayed. The 
fore carriage locks under the frames when the engine is 
stationary. The axles are made of mild steel, and have 
hardened tapered ends for the journals. The wheels are 20in. 
and 30in. in diameter. They have chilled cast iron bosses, 
mild steel spokes, and cast iron rims. 

The engine has a single cylinder placed vertically. The 
petrol and water circulation are gravity-fed, and the ignition 
is brought about by means of a low-tension magneto. The 
governors are built into the cam shaft gear-wheel, and act 
through a lever on to a butterfly throttle valve on the car- 
buretter, which is of the firm’s own design, and which has a 
float feed and multiple jet, and automatic auxiliary air valve. 
Lubrication is brought about by means of sight-feed 
appliances delivering into the crank chamber, and by splash 
supply to all moving parts which are enclosed in it. 

The magneto is worked by a trip cam, and it is stated that 
a quick pull for starting is not necessary, as, owing to 
the arrangement of the spring, the magneto armature 
oscillates at practically equal speeds, no matter whether the 
engine is running dead slow or at full speed. The cylinder is 
5gin. diameter, with a 6in. stroke, and the engine is designed 
to develop its full power at a speed of 800 revolutions per 
minute. A driving pulley is fitted at either end of the crank 
shaft, and the arrangement is such that the drive may be 
in either direction. If it is desired to run the engine with 
paraffin oil instead of petrol, a double supply valve is fitted. 
The engine is then run at first for five minutes or so on petrol, 





| when the engine valve chest becomes hot enough to 
| vaporise the paraffin. If petrol be not available, then the 


inlet supply may be heated by alamp. The weight of the 
engine and equipment without water is 15 cwt. vas 
We are informed by the makers that this type of engine's 
made in larger sizes, with two, three, or four cylinders, 
developing 18, 27, and 36 brake horse-power respectively. 








PARAFFIN Motor LAUNCH.— Referring to the description 1n our 
last issue of a paraffin moter launch, we are asked by Richard 
Hornsby and Sons, Limited, to state that whereas the launch 
was engined by them, the boat itself was built by Simpson, Strick- 
land and Co., Limited, of Dartmouth, 
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VARIABLE SPEED COUNTERSHAFT 
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EXPANDING VARIABLE SPEED COUNTER- 
SHAFT. 

A xew variable speed countershaft has recently been 
designed and constructed by J. W. Knowles and Sons, 
Limited, of Atlas Works, Thornton-road, Bradford, The 
apparatus is illustrated in the accompanying engravings. Any 
speed variation required within the limits of the device may 
be obtained without stopping the machine. Numerous claims 
are made for the ‘‘S and S”’ countershaft, as it is called, 
amongst which we may mention the following :—High 
efficiency ; compactness and convenience ; noiselessness at all 
speeds ; that ordinary single ply belts may be used ; that there 
are no friction losses from wedging belts, idler pulleys, or 
spreading cones ; that a firm and flexible grip and a straight 
uniform pull is exerted at all times; that the variation in 
speed may be obtained either by hand or automatically ; that 
the pulleys take up little room; and that little or no power 
is lost with the apparatus. 

The general arrangement of the apparatus can be seen in 
the engravings. It consists of two shafts, supported in long 
bearings, which form part of the two cast iron overhead 
brackets. Each of the shafts carries an expanding pulley and 
an ordinary pulley, one of these being driven from the main 
shaft, and the other being for driving a machine or tool. 
The variation of speed is obtained by simultaneously altering 
the diameters of the two expanding pulleys. As the diameter 
of the large pulley increases that ot the small pulley decreases. 

The expansion of the pulleys is brought about in the follow- 
ing manner:—It will be seen on examining the engraving 
that the boss of the expanding wheel is large, and that the 
spokes pass through slots in it. The spokes have teeth cut 
in their edges for the greater part of the length inside the 
box. ‘These teeth gear with a pinion, which 1s revolved by 
the insertion or withdrawal of a spindle with helical key ways 
cut on it, which can be moved backwards and forwards 
inside the pulley shaft, which is hollow. The grooved end of 
the spindle for the froat expanding pulley in the engraving, 
Fig. 1, will be seen projecting at the right-hand side. It can 
be moved in and out by means of the chain wheel and gear- 
ing shown. The two regulating spindles for the two expand- 
ing pulleys are geared together—see Fig. 2—so that the 
motion of one always bears the correct ratio to the motion of 
the other, and hence the diameters of the pulleys are also 
kept in correct ratio. All the spokes are moved in or out 
equally, and, consequently, pulleys of true polygonal form but 
changing diameter are made by any movement of the actuat- 
ing spindles. jes 


THE NEW SCHEME OF NAVAL TRAINING." 

By J. A. Ewine, LL.D., F.R.S., Director of Naval Education. 
(Concluded from page 512.) 

Hitherto | have spoken only of the training of Commissioned 
Officers. But a closely connected part of the New Scheme is that 
which relates to the non-commissioned watchkeepers of the Engine- 
room. Details of this will be found in one of the Reports which 
are about to be published, which gives particulars of the training 
of Boy Artiticers, and of the selection of Mechanicians from among 
the Stokers, and of their training for Warrant rank. On this point 
I cannot do better than read a paper which has kindly been 
supplied to me by a Naval Captain of much experience, who has 
had the opportunity of inaking this subject a special study : 

‘The question of the training of engine-room pei sonnel practically 
divides itself into two parts :—(1) The training of the men who drive 
the engines and boilers. (2) ‘he training of the men who repair 
the engines aud boilers. tor many years these two functions 
Were considered inseparable ; it was heid that the man who drove 
the engines must be able to repair them—and that unless a man 
were a skilled mechanic he could not possibly take charge of engines. 
_ “Tracing back the history of Engine Koom Watchkeepers, we 
find that they were originally officers, As the number of steam- 
ships in the Navy increased, Engine Room Artiticers were entered 
for repair work ; they were just skilled tradesmen. With the 
advent of twin screws arose the question of. having someone in 
charge of each engine room. To effect this it was necessary either 
to increase the number of officers or to teach the skilled tradesmen 
_ to drive engines. The latter course was adopted. In every 
arge engine room at the present time there will be found on watch 
one Engineer officer in charge of both engines, one Engine Room 
Artificer in charge of each engine, and one Leading Stoker acting 
as No, 2 to the Engine Room Artificer. The Leading Stoker got 
his knowledge in the Service. Again, boiler rooms under steam 
are always under the charge of a Chief Stoker, who is not a skilled 
mechanic, but got his knowledge in the Service. 


“ S 
‘ntil three years ago, all Kagine Room Artificers were entered | 


48 men, 


To enter in this capacity a man had to perform c i 
Ape a me é ) ertain 
test. work : y : 


billhnenk ey one of the recognised trades of fitter, enginesmith, 
have tel et or coppersmith. [t was quite unnecessary for him to 
th hac any experience of driving engines, and it is a fact that in 

© majority of cases men on entry had never even seen a marine 
engine, 
aor man has to be taught not only Service customs but the 
an a A Povweree: engine driving. He learns the art of taking 
rounh t iler rooms under aChief Stoker. He is shown the way 
__. “He engine room by a Leading Stoker. Bit by bit he picks 


gia delivered at the Royal Naval College, Portsmouth, on 





up the thread of things, and he finatly may or may not become 
qualified to drive the main engines, so that it may truly be said 
that, except in a very few cases, the Engine Room Artificer 
acquires in the Service all his knowledge of engine driving, and 
whilst learning this he has been unable to work at his trade. 

‘Under the system just detailed there were many disadvan- 
tages. The Engine Room Artificers, who were the skilled work- 
men, were, through being employed in watchkeeping, kept from 
doing repair work. In war time, or times of stress, a skilled 
workman who was doing duty as watchkeeper would immediately 
on arrival in harbour be obliged to go on to refitting work, which 
would entail continuous and possibly all-night work. In a few 
days the physical strain would inevitably begin to tell. Ifa plan 
could be devised by which the skilled Engine Room Artificers 
were kept free from the trying duties of watchkeeping, then when 
the chance came to effect repairs and adjustments the men would 
be fresh. 

‘* This is practically the system in force with all the big Atiantic 
liners, in which, on arrival in port, the repairs are at once taken in 
hand by bodies of skilled workmen, the Engine Room Staff stand- 
ing off. 

‘* Another side to the question is the subject of the avenue of 
promotion for Stokers. 

‘*There are some 29,000 Stokers in H.M. Fleet. Until a few 
weeks ago, the highest rank that any of this large body could rise 
to was Chief Petty Officer. Amongst this large body of men are 
many of high intelligence, and it was recognised that some avenue 
of promotion should be provided. The question arose as to 
whether specially selected Stokers, with suitable training, could 
be made efficient Engine Room watchkeapers, and so relieve the 
Engine Room Artificers of watchkeeping duties. 

‘* Specially selected stokers have for many years been found 
competent to run, and be in charge of, steamboats’ engines and 
all auxiliary machinery, even up to a 500 horse-power hydraulic 
pump, and, therefore, the training of them for Engine Room 
watchkeeping duties is only a further step in the direction in 
which the Engine Room personne/ had moved of its own accord. 

‘* With regard to the training of skilled workmen, three years 
ago Boy Artificers were first entered, and a four years’ course was 
planned out for them. The age at entry is fifteen to sixteen. 
Each class of seven boys is placed under a competent instructor, 
who teaches them their trade as workmen. Schoolmasters are 
engaged to teach them mathematics and general science, and 
Engineer Lieutenants teach them the theory of steam and general 
engineering subjects. All the work done in the shops is repair 
work of ships of the Fleet, so that from the commencement of 
the training the Boy Artificer isin actual touch with the machinery 
which he will meet at sea, and which it will be his duty to keep in 
repair. 

‘*It is needless to comment on the enormous advantages to the 
Service in having boys trained in the Service. Habits of discipline 
and order, and acquaintance with some of the idiosyncrasies of the 
sea life, cannot be acquired too soon. It is no slur on the direct- 
entry Engine Room Artiticer to say that from the experience 
gained after three and a-half years, the Boy Artificer at four 
years will be in skill as workman and general knowledge, and | 
also in physical development, far ahead of an Engine Room 
Artificer fourth class, 

‘“The new training of men of the Stoker personnel for watch- 
keeping duties proceeds as follows:—The Stoker Petty Officer, 
when selected for Mechanician has been at least six years in the 
Service, and asa Petty Officer has had experience and practice in 
the habits of command. He has, so far as his mechanical know- 
ledge is concerned, been specially selected and recommended by 
sea-going Officers, and has been put through a severe test as 
Acting Leading Stoker in the Mechanical Training Establishment 
through which he has successfully passed. This is a test not only 
of skill in workmanship in one of the recognised trades, but also a 
test of book knowledge and engineering subjects. 

‘* After the test, he has had at least two years’ experience at sea, 
and must have been recommended by sea-going officers before 
being selected for the Mechanician course. He thus starts the 
course with :—(«) A good practical knowledge of Petty Officer's 
duties ; (4) a knowledge of some trade ; (c) a good experience in 
the handling of auxiliary machinery and steamboats’ engines ; (d) 
a knowledge of main engines acquired by actual experience in the 
engine-room ; (¢) an experience of at least six years’ life at sea, in 
which he has run the gamut of all Stoker's duties. 

‘*He is now put through a two years’ course, which comprises a 
large amount.of instruction in fitting work, mathematics, and 
engineering subjects, with five months of practice in main engine 
driving in all its branches. When we remember that only the 
very pick of the Stoker branch are selected, to the number of 
about three per cent., and realise the zeal, intelligence, and high 
standard of knowledge displayed by the present candidates, it must 
be admitted that atall events there are all the elements of success. 
To those who are in doubt it can only be said, ‘Go down to | 
H.M.S. Indus, and see for yourself.’ 

‘To summarise the advantages of the new system of training | 
Engine Room persornel:—(1) Boy Artificers, by being entered as 
Boys and trained under close supervision are better trained in the | 
work they will have to do at sea than direct-entry Engine Room | 
Artificers ; and their cost issmall, owing to the fact that the output | 
of work is very large, and is all repair work which would otherwise 
be thrown on to the Dockyard Vote. (2) The stokers are now 
given a fair opportunity of rising to Warrant Rank, whilst the pro- 
motion of Engine Room Artificers has in no way been interfered 
with. Their opportunities of rising remain thesame. (3) By train- 
ing the best of the Stokers to do Engine Room Watchkeeping 
duties, Engine Room Artificers will be able to devote their whole | 
time to their trades, and ships should, in consequence, be better 
able to deal with defects as they develop. It may be added that 
the introduction of turbine machinery has immensely simplified 
Engine Room Watchkeeping, and that all new ships laid down since | 
October, 1904, are fitted with this type of propelling machinery.” 
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Speaking for myself, 1 would add that inspection of the training 
now going on in the Indus entirely confirms what is said here as tu 
the excellent matefial obtained by the selection of Stokers, and as 
to the very remarkable zeal and ability with which they are 
assimilating technical training. ; 

They start with an ample stock of experience gained in the Engine- 
room and Stokehold; they are men selected for their superior 
intelligence from among a very large number ; they are given a long 
course of training; and, finally, they are made to serve jn # 
subordinate capacity before they are allowed to undertake the full 
responsibility of Engine-room watchkeeping. That they wiil be fit 
for that responsibility when it comes, I, for one, do not doubt ; 
and it is obvious that the chance of promotion to Warrant rank 
will make the rating of Stoker more attractive, and stimulate the 
zeal of the men who compose it. 

Turning again to the New Scheme as it relates to Officers, it may 
be said, in conclusion, that the Scheme is eminently one thac 
should be seen and judged as a whole and not piecemeal. For the 
most part, criticism has been directed to particular points—often 
to minor points, and often without appreciation of the remainder 
of the Scheme. ‘l'o a great extent it has been destructive criticism, 
in the sense that it makes no attempt to remedy the admitted 
evils of the old system. Taking the Scheme in its entirety, it 
carries out reforms which were generally felt to be imperative. 
While making ample provision for particular requirements, it welds 
the Service into a homogeneous whole. It wakes Naval Officers, 
to a far greater extent than formerly, one in sentiment, one in 
tradition, one in aspiration. It provides that in the stress of war, 
every officer shall be a fighting unit. It provides that every Officer 
shall be a Sailor, and that every Officer shall have the practical 
knowledge of mechanism which the altered character of ships, and 
the altered conditions of Naval warfare have made so necessary. 
It gets rid of the presence in the ship of elements which do nut 
admit of complete fusion with the main body. 

As regards the Marines, it has been said that the New Scheme 
endangers the future of the Corps. May one not rather say that 
it removes a danger! So long asthe Marines constitute so separate 
a body as they have hitherto done, they are surely in greater 
jeopardy as a permanent element of our Naval system than when 
they come under conditions which lead to a closer unification of 
interests and a more effective combination of effort. To Senior 
Marine Officers in the past the Navy has had very little to offer. 
The Marine Lieutenant of the future will work with a greater con- 
sciousness of being useful, in closer community of sentiment with 
his brother officers, and with a better confidence as to what his pro- 
fession has in store for him. With the Marines, as well as with the 
Engineers, the scheme furnishes a solution of the formidable pro- 
blem of supplying a sufficient number of officers of junior rank 
without blocking the way to promotion. 

Let me remind you in this connexion of what Lord Selborne 
said in the House of Lords on the 8th of May, 1903 :—‘‘ The 
present position of the Royal Marine officer on board ship is very 
unsatisfactory to himself, and indefensible on the most elementary 
business principles. It is unsatisfactory to himself, because I can 
imagine nothing so heartbreaking to a young, willing Marine 
officer, as that he should find his work restricted as it is now. He 


| has no training in naval duties: all that is forbidden to him. 


When all others are overburdened with work he may be practically 
doing nothing. It cannot be good for him, it cannot be good for 
the Service, that this state of things should continue. The Navy 
Estimates have reached a total of nearly £35,000,000, and 
there will be an ever-increasing demand in the future for 
more Naval Lieutenants, and yet at the same moment, with the 
demand for Naval Lieutenants increasing every year, we have a 
body of nearly 509 officers who are unavailable fur naval duties, 
and who have a great deal of time and leisure at their disposal. 
The principle is absolutely indefensible, that you should have so 
much wasted energy on the one hand, and so much demand 
for increased strength on the other. It is the duty of the 
Admiralty to find a remedy for both evils at the same time by 
so training the Royal Marine officer that he may be availabie 
for these naval duties as well. Will this early naval training be 
a cause of deterioration in the officer of Royal Marines in hix 
more strictly military duties? Will he be the worse for seven 
years of naval training in the place of a similar period of train- 
ing at some school or ‘crammer’s!’ If anybody thinks that, I 
do not share the opinion. . . . It is said that it is all 
very well to theorise on this subject, but it cannot be done ; 
that there will be too much to learn, and that all the classes of 
officers—Executive, Engineer, and Marine—will be equally spoiled. 
That is a matter of opinion. I can only say that | absolutely 
differ. After all, what has been the glory of the Naval Officer? 
He has been known as ‘ the handy man.’ Why ishe to be unhandy 
only in respect to the most important things in a ship? The 
whole of the work of navigation under masts and sails has gone, 
with all its elaborate training. Nobody ever thought it absurd 
that a Naval Officer should be trained in gunnery, torpedo prac- 
tric, or navigation, and also have a complete knowledge of the 
motive power of a ship when that motive power was wind ; why, 
then, should it be considered absurd that he should be trained 
on exactly the same principle when the motive power is steam ?” 

One word more of a general kind. Much as the Scheme has 
been attacked, the faith has never for a moment been shaken of 
those whose privilege it has been to take part in working out its 
details, and who, whatever may be said in disparagement of their 
judgment, have at least the advantage of an intimate knowledge 
of its intention and character. It is a splendid characteristic of 
the Service that the members of it in general give themselves with 
a whole-souled zeal and devotion to their own particular job ; but 
I venture to say that nowhere, even in the Service, will you find 
greater or more universal keenness than among those who, whether 
in the Admiralty or in the Colleges, have been concerned in the 
New Scheme of Naval Training. For my part I have no mis- 
givings. The future is with the reformers. The New Scheme has 
come to stay. 


THE ENGINEER 
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LAUNCHES AND TRIAL TRIPS. 


OSMANIEH, steel twin-screw enger steamer ; built by Swan, 
Hunter and Wigham nineteen, Limited ; to the order of 
Khedivial Mail Steamship Company, Limite: ; dimensions, 374ft., 
45ft. 3in. by 26ft. 8in.; to carry 14+ first-class, 76 second-class, 
and also third-class passengers ; engines, triple-expansion, 27in.. 
44in., 50in. by 42in., pressure 180 1b.; constructed by Wallsend 
Slipway and Engineering Company ; launch, May 9th. 

IRWELL, steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Lancashire and Yorkshire 
Railway Company ; dimensions, 255ft. long by 36ft. beam ; to carry 
passengers, horses, and cattle; constructed by builders; the 
Irwell is a sister ship to the Mersey ; launch, May 10th. 

Kine Davin, steel screw steamer; built by Craig, Taylor and 
Co., Limited ; to the order of the King Line, Limited, London ; 
dimensions, 360ft., 50ft. lin. by 25ft. 10in.; engines, triple- 
expansion, 25in., 4lin., 67ia. by 45in., pressure 180 Ib.; constructed 
by Blair and Co., Limited; on a 17} knots course a speed 
of 11} knots was maintained against a strong tide ; trial trip, 
May 10th. 

OsLo, steamer ; built by Earle’s Shipbuilding and Engineering 
Company ; to the order of Messrs. Thomas Wilson, Sons and Co.; 
dimensions, 290ft., 39ft. by 20ft.; to carry 627 passengers and 
cargo; a mean speed of 134 knots was attained; trial trip, 
May 12th. 

SILVERDALE, turret steamer ; built by Wm. Doxford and Sons, 
Limited ; to the order of Weardale Steamship Company, Limited ; 
dimensions, 350ft., 50ft. by 25}ft. ; to carry 6600 tons; engines, 
triple-expansion ; constructed by builders ; launch, May 12th. 


Buxton, steel screw steamer; built by Wm. Gray and Co., | 
Limited ; to the order of Messrs. H. Samman and Co., Hull; } 


dimensions, 342ft., 47ft. 6in., 24ft, 9in.; engines, triple-expansion, 
23hin., 38in., 64in. by 42in., pressure 180 Ib.; constructed by Cen- 
tral Marine Engine Works; the average speed was 114 knots; 
trial trip, May 12th. 

MALVERN RANGE, steamer; built by Furness, Withy and Co., 
Limited ; to the order of Neptune Steam Navigation Company, 
Limited ; dimensions, 357ft. long ; engines, triple-expansion, 24in., 
39in., 66in. by 45in., pressure 180 1b.; a mean speed of 11 knots 
was easily maintained ; trial trip, May 14th. 

LusITANIA, twin screw steamer ; built by Sir Raylton Dixon and 
Co., Limited ; to the order of the Empreza Nacional de Nevegacao, 
Lisbon ; dimensions, 436ft., 51ft. by 28ft. 6in.; to carry passengers 
and 204,000 cubic feet cargo; engines, twin-screw triple-expan- 
sion, 23}in., 39in., 64in. by 45in., pressure 180 lb.; constructed by 
North-Eastern Marine Engineering Company ; a mean speed of 
over 15 knots was attained ; trial trip, May 15th. 

ALWINA, steamer; built by Rotterdam Drydock Company ; 
the order of a Dutch firm ; dimensions, 230ft., 30ft. by 16ft. ; 
carry 1600 tons ; engines, triple-expansion, 15in., 25in., 4lin. 
36in., pressure 1801b.; launch, May 16th. 


to 
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PURLEY, steel screw steamer; built by Northumberland Ship- 
building Company, Limited ; to the order of Houlder, Middleton | 
and Co.; dimensions, 372ft., 48ft. by 30ft. 10in. ; to carry cattle, | 
troops, and emigrants; engines, triple-expansion, 25in., 4lin., | 


69in. by 48in., pressure 180 1b.; constructed by Richardsons, 
Westgarth and Co. ; a speed of 11 knots was easily attained ; trial 
trip, May 16th. 

TRICOLOR, steamer ; built by Tyne Iron Shipbuilding Company, 
Limited ; tothe order of Mr. W. Wilhel , Tonsheng, Norway ; 
dimensions, 360ft., 50ft. by 28ft. ; engines, triple-expansion, 26in., 
42}in., 69}in. by 45in., pressure 180 Ib. ; constructed by Blair and 
Co., Limited; a speed of 11 knots was attained; trial trip, 
May 17th. 

Hvasco, passenger steamer; built by John Reid and Co., 
Limited, to the order of Compania Sud Americana de Vapores, 
Valparaiso; dimensions, 400ft. long ; engines, triple-expansion, 
29in., 47in., 78in, by 57in. ; constructed by Dunsmuir, Jackson and 
Co., Limited ; trial trip, last week. 





Urre, steel screw steamer ; built by Wm. Gray and Co., Limited ; | 


to the order of Mr. L. H. Carl, Copenhagen ; dimensions, 290ft., 


40ft. by 20ft. 55in. ; engines, triple-expansion, 2lin., 33in., 56in. by | 


36in., pressure 180 Ib. ; constructed by builders ; an average speed 
of 105 knots was made ; trial trip, May 18th. 

PARKGATE, steel screw steamer ; built by RK. Craggs and Sons, 
Limited ; to the order of Parkgate ay Company, Limited ; 
engines, triple-expansion, 234in., 39in., 64in. by 42in. ; constructed 


CATALOGUES. 


'NTERNATIONAL ELECTRICAL ENGINEERING COMPANY, Clun House, 
Surrey-street, Strand.—Bulletin No, 27 contains a reproduction of 
a paper read before the Association of Engineers, past students of 
the Litge University, on ‘The Application of Electricity to 
Winding Engines,” by M. L. Creplet. 

British HELE-SHAW PATENT CLUTCH CoMPANY, Limited, Chat- 
ham-street, Liverpool.—Two illustrated circulars describing the 
Hele-Shaw coupling clutches—List 2C--and the Hele-Shaw pulley 
clutches—List 2P. These devices are constructed in sizes up to 
250 horse-power. Our readers are already familiar with their 
essential features. 

L. G. Movcnet, 38, Victoria-street, Westminster.—‘‘ The 
Destruction of Buildings by Fire Rendered Impossible ” is the 
title of this pamphlet, which contains illustrations and particulars 
of a number of buildings erected on Hennebique’s ferro-concrete 
construction under different conditions which have successfully 
withstood the attacks of fire. 

Tanayes Limited, Birmingham.—Section VIII., No. 74. This 
book deals with hydraulic machinery, and particulars are given 
of a few selected types of pumps, presses, testing machines, 
accumulators, wheel presses and testing machines. ‘he illustra- 
tions are as usual excellent. Section III., No. 73 catalogue is 
devoted to oil, benzoline, and alcohol engines, 

Davies PaTeNT BorLer, Limited, 28, Victoria-street, West- 
minster, S.W.—This is a water-tube boiler specially designed with 
a furnace and a combustion chamber at the back, where complete 
combustion of the gases is effected before they circulate among the 
tubes of the boiler. This, besides increasing the evaporative effi- 
ciency of the boiler, facilitates cleaning, inspection, and repairing 
operations. 

Ernest Scott AND Mountain, Limited, Sun Buildings, New- 
castle-upon-T'yne.—Illustrated catalogue of a high-speed engine 
and direct-coupled electrical generator. A few of the principal 
firms who are using these engines are the Consett Iron Company, 
R. Stephenson and Co., and Kent Collieries, Limited. The engines 
are of three kinds, single-cylinder high-speed, compound two- 
erank, and three-crank compound types. 

PORTABLE AccUMULATORS, Limited, 141, Much Park Street, 
Coventry.—-In this pamphlet is described an electric tell-tale for 
notifying the extinction of the tail lamp on a motorcar. This 
device when used in conjunction with an accumulator and an electric 
tail lamp, notifies the extinction of the latter by ringing an electric 
bell fixed to dashboard. As the electric bell actuated by a separate 
dry battery contained in the device itself does not depend on the 
current supplied by the accumulator, the ringing ot the alarm is 





| assured, irrespective of the nature of the interruption of the 
| circuit. 


to | 








|THE IRON COAL, AND GENERAL TKADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


Iron Trade. 

THE action of the Galvanised Sheet Iron Association last 
week in advancing the standard 2s. 6d. per ton, bringing the new 
figure to £12 10s. f.o.b., has done good, and so too has the move- 
ment by the Tinned Sheet Association for advancing prices £2 per 
ton, making the official figure for coke singles £31. A reflex 
beneficial influence from these advances is felt in other depart- 
ments of the market. Yet it is not denied that the advances in 
the two branches mentioned are due to special circumstances—the 
dearness of metals, spelter and tin respectively. The wisdom of 
the Gas Strip Association, which two weeks back declared a fall, is 
being questioned, and it is asked—were they not precipitate / 
For the present brighter circumstances in the North of England 





have impressed ironmasters here sufficiently to prevent further 
| reductions, 


Bar Iron Prices. 

There is a steady inquiry for best bar iron, and prices are 
maintained at £9, with £9 12s. 6d. as the figure for the celebrated 
L.W.R.O. brand. Second grade bar iron is £8, and unmarked 
bars £6 15s. to £7 per ton. North Staffordshire bar iron is £7 53. 
to £7 10s. on this exchange for ‘‘ crown” qualities, and common 
Hoops 


| South Staffordshire bars £6 10s. to £6 12s. 6d. per ton. 


by Blair and Co., Limited ; the results were pronounced entirely | quoted to-day—Thursday-- in Birmingham £7 15s., rivet iron also 


satisfactory ; trial trip, May 21st. 








INSTITUTION OF ELECTRICAL ENGINEERS ; 
—A visit has been arranged to the Electricity Works, Harrogate, 
on Saturday, June 9th. Members will meet at the Railway 
Station, Harrogate, at 3.15 p.m. 

THE FARADAY Society.—The twentieth ordinary meeting of the 
Faraday Society was held on Tuesday, May 15th, 


Institution of Electrical Engineers, ‘92, Victoria-street, 5.W. Dr. | limited at date. 
Mr. H. D. Law, | colnshire 54s. to 55s. 7d., Staffordshire cinder iron 51s. to 52s., 


F. Mollwo Perkins, treasurer, was in the chair. 


LEEDS LOCAL SECTION, | 


£7 15s.; nail rods, £8. The slight relapse which was experienced 

about six weeks ago in the galvanised sheet iron trade seems now 
| to have spent itself, and the bookings are much more satisfactory. 
Black sheets were the bettermost, and the mills are employed rather 
more regularly. Prices at works are:--20 w.g., #7 7s. 6d. to 
| £7 10s.; 24 w.g., £7 10s. to £7 12s. 6d.; and 27 and 28 w.g., 
| £8 2s. 6d. to £8 5s. per ton. 
Pig Iron. 


Pig iron occupies a rather better position on the week, 


1906, at the | but it is very slow to recover, consumers’ demands being so 


Northampton forge pigs are 51s, to 52s., Lin- 


B.Sc., read a paper entitled ‘‘ Behaviour of Platinised Electrodes,” | and Staffordshi it mines 54s, to 55s. ton. 
and Mr. Julius L. F. Vogel, M.I.E.E., M.I.M.M., read a paper on —_ SO eT Tae 


‘**The Electrolysis of Fused Zinc Chloride in Cells Heated Exter- | 


nally.” Both of these papers were discussed. 

PRESENTATION AT GAINSBOROUGH.—On the 17th inst. the staff 
of Messrs. Marshall, Sons and Company, Britannia Ironworks, 
Gainsborough, presented Mr. James Marshall with an oak-framed 

. illuminated address, upon the occasion of his seventieth birthday. 
The address was signed by the representative heads of depart- 
ments, and the presentation made by Mr. Thomas Wise, who has 
seen the staff of the firm increase from about a score to some four 
thousand. Other gentlemen also spoke. Mr. Marshall, in a feel- 
ing reply, said he was deeply gratified by the warmth of affection 
and esteem expressed. He attributed the success of the firm to 
the exceptionally happy relations which had existed between his 
brother, the late Mr. Henry Marshall, and himself, and to the 
loyal and whole-hearted manner in which they had been supported 
by the members of their families and by their employés. Next 
year, he added, would be the fiftieth of his partnership in the 
firm. 

MANCHESTER STEAM Users’ AssociATION.—From the report of 
the Committee of Management of the Manchester Steam Users’ 
Association we learn that the number of members, the number of 
boilers under inspection on December 31st, 1905, and the revenue 
for the year were higher than at any previous period. The net 
surplus in favour of the year was £1299, after making allowance 
for the items of special expenditure amounting to £816. As many 
as 8498 ‘‘ internal,” “flue,” and ‘‘ entire” examinations were made 
in 1905, which was more than equal to one for every boiler 
enrolled. No explosion has occurred during the year of any boiler 
under the Association’s care, and no guaranteed boiler has ever 
burst from any cause which the Association could have prevented. 
The Association has recorded during the past year,as occurring 
outside its ranks, forty boiler explosions, killing twenty-one persons 
and injuring thirty-two others. Of these, fifteen, killing twelve 
persons and injuring eleven others, may be termed ‘‘ explosions 
proper,” while the remaining twenty-five, killing nine persons and 
injuring twenty-one others, may be termed ‘“‘ miscellaneous explo- 
sions,” 7.¢., those arising from steam pipes, stop valves, kiers, rag 
boilers, stills, drying cylinders, ironing machines, &c.; also six 
explosions arose from hot-water boilers, by which one person was 
killed and five others injured. 


Engineering. 
One of the most encouraging things locally is the steadily, 
if slowly, improving tendency which continues to characterise the 


| various branches of engineering. Some substantial orders for 


high-speed engines are still being executed in Birmingham and 
district, and there is every prospect of continuous pe oe. ima for 
some time. Makers of machine tools find the demand not merely 
maintained but increased. Gas engine makers are also able to 
speak satisfactorily of trade. To some extent this is due to the 
increased use of suction gas plants. The electrical machinery 
firms are irregularly employed, some of them being much less 
active than a while back. The reason for th’. : not casy to 
diagnose, but increased continental and Americ.n competition is 
undoubtedly responsible for some of the decline. Contract prices, 
too, are cut as never before. The high price of copper is proving 
a very disturbing element in this industry, makers’ profits being 





| 


| 


| 





very seriously threatened. To the inflated condition of the copper 
market, too, a portion of the decline in demand may be accounted 
for. Holders of large contracts for electric lighting, and power 
extensions and the like, are suspending the giving out these until 
such time as copper drops in price. 


Wrought Iron Tubes. 

It is stated that the wrought iron tube makers of South 
Staffordshire and the Midlands generally have been able to arrive 
at an agreement, and that the immediate result is the decision to 
issue a uniform price list, in which discounts are reduced 24 per 
cent. on the gross, equal to an advance on the net of between 5 
and 73 per cent. What is mainly wanted in the tube trade, 
however, is an Association which shall include all the kingdom, 
and especially Scotland, from which centre competition is keenest. 


Gun Factory and Motor Building. 
A new development has appeared in the transfer of the 
Royal Small Arms Factory at Birmingham from the position of a 
Government establishment to that of a joint stock property once 
again. It will be remembered that it was lately announced that 
the works had been sold by the Government to a newcompany. Ques- 
tions in the House of Commons, however, could elicit very little 


| information, and it now transpires that the promoters found them- 


selves unable to float the intended new company, Under 

circumstances negotiations have now ended in the Birmin 
Small Arms Company arranging to buy the freehold works e - 
and machinery, with the promise of a certain proportion of Gey nt, 
ment orders over the next three years, This is satisfactor — 
as it goes, since Birmingham is the historic seat of the oe 
But Sir Hallwell Rogers, the acting chairman of the Birm =: ‘ 
Small Arms Company, has stated this week in an interview’ te 
what the directors mainly have in view is the extension of Paes 
business by the manufacture of motor underframes, For wid 
time past the company has been making experiments pics 
is now pores ready to commence operations on a consider. 
able scale, It is not contemplated at present to undertake 
plete carriage building, but to turn out the underframes on 
complete engineering portions of motor vehicles. “i 


Overhead Tramways. 

The construction of the new overhead electric tramways 
in Birmingham is being pushed briskly forward. Everything 
appears to be so advanced that no doubt is entertained that with 
the closing day of the present year the last will have been seen of 
Birmingham's antiquated steam trams. For the whole city 200 
cars have been ordered. At the time the order was placed tho 
Corporation were refused permission by the Board of Trade to 
have cars with covered tops, but since then the prohibition Pees 
been withdrawn. 


Coal Output. 

The coal output last year in the Staffordshire, Worcester. 
shire, and Shropshire coalfields was 14,360,000 tons, an increase of 
109,000 tons, and the output of ironstone was 909,000 tons, an 
increase of 66,000 tons. The coal output of the respective dis. 
tricts was as follows :—South Staffordshire, 7,129,000 tons ; North 
Staffordshire, 5,690,000 tons; Shropshire, 800,000 tons; and 
Worcestershire, 734,000 tons. The chief ironstone output was in 
North Staffordshire, 853,000 tons. The coal output in South 
Staffordshire increased 171,000 tons over 1904. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, May 23rd, 





Steady Market for Pig Iron. 

PROLONGED inquiry on the Lron ‘Change on Tuesday failed 
to show any material change in the position of pig iron, but there 
was apparent a feeling of security shown by makers which was of 
encouragement in future operations. While the improved position 
of warrants has not affected this market to any considerable extent, 
yet it is c'ear there are more inquiries locally to cover immediate 
requirements, and buyers are more disposed than they were a 
fortnight ago to place orders. Middlesbrough keeps on the im- 
proving hand, and with Lincolnshire and one or two Scotch makes, 
such as Glengarnock and Gartsherrie, in seller's favour, there is a 
hardening tendency all round. The representatives of some large 
makers on 'Change expressed confidence that there would bes 
further improvement in prices, and a few merchants admitted that 
there was room for it, though, in their opinion, perhaps, a too 
sanguine view was taken of the position. 


Hematite and Forge Iron. 
Hematite iron is in strong inquiry, though there wasperhaps 
a shade easier feeling at the close. Forge iron is moving off in 
comparatively small lots, and the feeling in this class is slightly 
better than last week. j 


Finished Iron. 
There is no particular change to note. Merchants report 
a fair inquiry, and some makers are well engaged for months 
ahead. 


Steel and Steel Products. 
English billets maintain full rates in the absence of 
German competition. Bars and sheets are in good request. 


Manufactured Copper. 
The price of crude copper gave way a little, and caused 
an easier feeling in the manufactured article. The high figures 
are certainly a check to business. 


Sheet Lead. 
There is a good demand, and prices advanced about 10s, 
to 15s. per ton. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 61s.; Lincolnshire, 
Derbyshire, 58s. 6d. to 59s ; Staffordshire, 54s.; Middlesbrough, 
open brands, 59s. 10d. Scotch: Gartsherrie, 65s.; Glengarnock, 
62s, 6d.; Eglinton, 62s. to 62s. 6d.; Dalmellington, 61s. to 
61s. 6d., delivered Manchester; West Coast hematite, 6s. 3d. 
to 66s. 6d. f.o.t.; East Coast ditto, 67s. 6d. to 68s. f.o.t. Scotch 
delivered Heysham: Gartsherrie, 63s.; Glengarnock, 60s. 6d. to 
6ls.; Eglinton, 60s. to 60s. 6d.; Dalmellington, 59s, to 59s, 64. 
Delivered Preston: Gartsherrie, 64s.; Glengarnock, 61s. 6d. to 
62s.; Eglinton, 61s. to 61s. 6d.; Dalmellington, 60s. to 60s, 6d. 
Finished iron: Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s. 6d, 
to £8 12s. 6d. Steel: Bars, £7 5s.; hoops, £7 15s.; boiler plates, 
official, £8 12s. 6d.; plates for tank, girder, and bridge work, 
£7 7s. 6d. to £7 12s, 6d.; English billets, £5 7s. 6d. to £5 12s. 6d.; 
sheets, £8 17s.6d. Copper: Sheets, £99 per ton ; seamless copper 
tubes, 11#d.: brazed ditto, ri seamless brass tubes, 94d.; con- 
denser, 104d.; brazed brass tubes, 104d. to 10#d.; rolled brass, 8d. 
to 9d.; brass wire, 87d. to 9d. per pound. Sheet lead, £19 10s, 
per ton. 


The Lancashire Coal Trade. 

With the exception of slack and engine fuel, the coal trade 
is very quiet. Domestic sorts are a drug on the market, and 
demand on shipping account is much curtailed. Quotations: 
Best coal for domestic purposes, 13s. to 14s.; seconds, 12s. to 
12s. 6d.; common, 9s. to 10s.; steam and forge coal, best, 8s. 9d. 
to 9s. 3d.; best engine fuel, 8s. 2d. to 83. 11d.; best slack, 7s, 5d. 
to 7s. 1ld.: medium, 6s. 5d. to 7s. 2d.; common, 5s, 5d. to ts. 2d., 
at the pit. Screened coal, 103. to 10s. 3d.; unscreened, 4s. 6d, to 
9s. 9d., delivered Manchester Ship Canal. 

Barrow-tN-FuRNESS, Thursday. 
Hematites. 

The hematite iron trade shows much steadiness, and a 
very full volume of business is being done. Indeed, some makers 
are so well so'd forward that they are not — for prompt or 
forward deliveries, and much of the trade doing is in the hands of 
those smelters who are not associated with steel works and who 
regularly deal in the open market. These producers are busy with 
special classes of iron, for which the demand remains good, an 
for which higher prices are paid than those represented by official 
quotations. Makers still quote 67s. for mixed Bessemer numbers 
net f.o.b. Warrant iron has fluctuated during the week from 66s, 
a month to 65s. 3d. net cash sellers, buyers 3d. less, Stocks of 
iron have been reduced during the week by 1372 tons, and now 
total at 66,635 tons. Makers hold very light stocks. There is an 
output of about 34,000 tons of metal per week, and 37 furnaces are 
in blast, 33 on hematite, two on ferro-manganese, and - 
on spiegeleisen. The demand for the two latter classes of meta 
is well maintained. A good business is being done in native 
classes of iron ore, and prices are steady at 15s. per ton for good 
average sorts net at mines. A good demand is also maintained * 
foreign ores, which are selling at 19s. 9d. per ton delivered, an 





several heavy cargoes are imported every week, 
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Steel. descriptive of the Sheffield system. Mr. J. McElroy, Manchester, | steam coal has after all been placed with a Newcastle firm, and the 


The steel trade is very busily aieget on rails and 
and the mills are working full time. ers have come in 
re freely of late in the rail trade, and colonial and foreign 
pra are receiving attention, as well as some small orders on 
pre account. Prices are steady at £6 7s, 6d. to £6 10s, for heavy 
sections net f.o.b. Ship plates are at £7 7s. 6d.; boiler plates, 
£7 17s. 6d.; and angles at £7 net cash. Shipbuilding material has 
not been in as great demand as of late, but there are prospects of 
much better business before the specifications now on the books 
ews been cleared off. Merchant steel is quiet, and steel foundries 
are only doing a moderate business, Chilled iron castings repre- 
sent a very busy trade, and orders are well held, 


Shipbuilding and Engineering. 

There are no new orders in shipbuilding, although rumours 
are very strong of some important foreign Admiralty work. Marine 
engineers are short of orders, but the machine shops are well 
employed in all other classes of work. Boilermakers are busy on 


gun mountings principally. Ironfounders are well off for orders. 


lates, 


Shipping and Coal. 

The shipping trade is only moderately employed, Last 
woek’s exports of iron and steel reached 13,775 tons, a decrease of 
3940 tons on the corresponding week of last year. The total 
exports from West Coast ports this year have reached 304,560 tons, 
showing a decrease on the pve oye) period of last year of 
34.773 tons.  Freights are easy alike for coasting and foreign 
‘argoes, Coal and coke firm and prices high. Blast furnace coke 
is at 27s. 6d. delivered at West Coast furnaces, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House Coal. 

WE are now nearing the close of May, and there is to-day 
as little prospect of reduction—what is called “‘ the usual summer 
reduction” —in domestic fuel as there was a month ago. The 
weather continues most variable, but generally wet and cold, and 
although underselling is freely complained of in the trade, the 
official quotations remain unaltered. Coalowners say there is not 
the slightest idea of lowering prices this month, and there are 
some who go as far as to say that sata | winter quotations may 
be maintained throughout the season. is would be a “‘record ” 
indeed. The demand from London, the South and the Eastern | 
Counties is quite up to the average, more especially in the superior | 
qualities. Secondary sorts of thick seam house coal are being 
freely sent to the West Riding, and certain Lancashire districts. 
Though buyers have the advantage prices are practically 
unaltered in official quotations. Silkstone, in the best qualities, 


is to introduce a discussion on ‘‘ Tramways and Motor Omnibuses.” 
Other subjects are: — ‘* Economy in current connate 


rice agreed upon is repo: to be one that will leave a little over 
0s. per ton f.o.b. The order is to be executed between June and 





“Track Welding,” ‘‘ Income Tax and Rating in ec tion wi 
Tramway Undertakings,” to be introduced respectively by Mr. 
C, J. Spencer, Bradford; Mr. J. B. Hamilton, s, the presi- 
dent ; and Mr. J. Dalrymple, ——— The headquarters of the 
Association will be at the Royal Victoria Station Hotel, and the 
meetings at the Town Hall, by permission of the Lord Mayor. 
Between fifty and sixty tramway managers, from various parts of 
the country, are expected. 


Colonial Chambers of Commerce. 

The Sixth Congress of the Chambers of Commerce of the 
Empire is fixed for an early date in July in London. About two 
hundred representatives are expected to visit Sheffield in the week 
commencing July 16th, when they will have a very hearty recep- 
tion. They will be entertained to luncheon at the Cutlers’ Hall, 
and in the evening the Lord Mayor and Lady Mayoress have 
arranged to receive the guests at the Town ll. Visits 
pe be paid to various establishments representative of Sheffield 
industry. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

A Goop trade is being done in Cleveland iron, and 
deliveries are the largest on record. Moreover, both they and 
roduction would be still larger if makers could get plenty of 
‘leveland ironstone. All the existing mines in Cleveland are 
being worked to their fullest capacity, and there is a talk of the 
reopening of the Grosmont Mines, which have been closed for 
more than twenty years—in fact, ever since the Grosmont blast 
furnaces were dismantled. That demand for pig iron is in 
excess of the present ~~ is apparent from the large with- 
drawals from the stock in the public warrant stores; and if it were 
not for that stock prices would be considerably higher. Cleveland 
iron is now the cheapest pig iron in the market, and it is on this 
account that it is so largely taken by Germany. Cleveland 
warrants have risen to 50s. 11d. cash sellers, this being the highest 
figure that has been reported since last February. No. 3 Cleve- 
land G.M.B. pig iron has been advanced to 51s. 3d. per ton for 
early f.o.b. delivery, but it is not easy to find anyone who has any 
to sell, and only very small lots are forthcoming. Those who want 
Cleveland iron for prompt delivery have generally to get warrant 
iron. No.1 Cleveland iron is firm at 52s. 9d.; No. 4 foundry at 
50s. 6d.; No. 4 forge at 49s. 9d.; mottled at 49s, 3d.; and white at 

49s., all for early delivery. 


Hematite Pig Iron. 





still commands bi to 12s. per ton, good seconds ranging from 
10s, 3d. to 10s. 6d. per ton. Barnsley, best quality ‘‘ softs,” are | 
listed up to 10s, 6d. per ton, seconds fetching from 8s. to 8s, 3d. | 
per ton at the pits in owners’ wagons, 


| 
Steam Coal. i 
The Baltic ports now being open, there is an extensive | 
and augmenting demand for best South Yorkshire hards for Hull | 
and Grimsby, where foreign shipments are firmly sustained. | 
Derbyshire coalowners are sending freely to Grimsby, but York- | 
shire coal holds its ownin the market. Heavy deliveries are being | 
made to the various coaling depdts for railway purposes, at the 
contract rate of 8s. 6d. per ton ; but steam coal bought in the open 
market ccmmands rather more in some instances, 8s. 9d. or a | 
little under being asked for quantities immediately required. A | 
very large consumption is now made by the different steam fishing | 
fleets, and heavy weights are being forwarded for their use to both | 
Hull and Grimsby. The export coal trade keeps well up. For the 
week ending 15th May the shipments from Hull reached a weight | 
of 67,689 tons, as com with 42,919 tons for the ss | 





week in last year. Grimsby received 41,158 tons, as compa’ 
with 30,218 tons, 


Slack, Smudge, and Coke, | 
Coking slack and smudge are in good request, good coking | 
fuel fetching 4s, 6d. to 4s, 9d. per ton. Considering fe excessive 
output, ordinary slack and smudge for steam generating pu 
is in fair demand. Lancashire cotton mills and the Yorkshire | 
textile trades take satisfactory weights. For good sorts 3s. 6d. to | 
3s. 9d. per ton is obtainable. The coke trade suffers somewhat | 
from over-production, but the majority of the iron-smelting 
districts are receiving a satisfactory tonnage. Ordinary smelting 
coke is quoted at 1ls. 3d. to 11s. 6d. per ton, washed samples | 
making from 12s. to 12s, 6d. per ton. 


Iron and Steel. | 

; Hematites are pretty much as last reported, the tendency | 
being towards ere though not very pronounced at the | 
time of writing. est Coast are given at 74s. 6d. to 76s. per ton, 
less 24 per cent. at Sheffield and Rotherham ; East Coast, at 73s. 
per ton net. The transactions in West Coast this week have 
showed steadily, though not largely, advancing rates. East Coast 
have been stationary at last eons price, which exhibited a decline 
of 6d. per ton. There was no meeting of the Lincolnshire iron- 
masters last week, consequently the list of prices has not been 
altered. Business, however, is not taken at current quotations, 
the expectations of better values ruling shortly for raw material 
being general and confident. The Lincolnshire ironmasters meet | 
to-day—Friday—but whether any changes will be made is 
uncertain, Current quotations are :—Lincolnshire, No. 3 foundry, 
52s, 6d. per ton; No. 4 foundry, 50s. 6d. per ton; No, 4 forge, 
49s, 6d. per ton; No. 5, white, mottled, and basic, 53s. per ton. 
Generally, in the steel departments, business is satisfactory, with 
every likelihood of the existing activity being maintained both in 
the home and distant markets. 


| 


The Heavy Industries. 


Although there is nothing in the nature of a “boom” in 
any department, the heavy trades are undoubtedly well employed 
in this district. The manufacture of railway material in nearly all 
its Specialities is more active than it has been for a long period. 
@ new business is mainly for the colonial and foreign markets, 
we home companies contenting themselves with orders to meet | 
Y ts. The Indian Government are carrying | 
out important extensions of existing lines and contemplating new | 
undertakings, while from South America, more especially the 
_ Republic, come many inquiries which are beginning to | 
= Practical results in orders. The Japanese Government are | 
in seeking for important supplies of railway material, particularly | 
Sh pap’ buffers, wheels, axles, and similar productions, and 
T — and Rotherham are certain to participate in the work. 

¢ /apanese Government are stated to be in the market for new 

—— and South America is. also reported to be ordering 

Shefiehi Wherever these orders are placed they mean work for 
build eld, which a supplies much of the material used in their | 
pa eg uP. — ding is fairly active, and inquiries are being | 

pean in Sheffield for satisfactory quantities of marine material, 
ded y = special lines, such as turbine work. In military material, | 
mi orders for armour have been received this season, and the 
in hand is that placed last year. The Government orders 








requir 


r ~el : 4 - 
ecently received are for requirements in the ordinary course. | 


Municipal Tramways Association. 


. The managers’ section of the Municipal Tramways 
Senate is holding its conference in Sheffield this year, the } 
general Ing the 24th and the 25th inst. Mr. A. R. Fearnley, 

ral Manager of the Sheffield Tramways, is to read a wan 


There is a good deal cf competition with hematite iron 
makers in other districts who are not so well situated as those in 
this district, and while producers keep to 67s. 6d. for mixed 
numbers, East Coast hematite pig iron second hands have been 
selling this week at 67s. Makers are not prepared to reduce their 
prices, especially in view of the fact that Rubio ore has become 
dearer, and 20s. per ton, delivered c.i.f. Tees, has now to be paid 
for it, that being 1s. per ton more than at the commencement of 
the month, and the cost of production is by that increased 2s. per 
ton of pig iron made. Against this, however, is to be set a reduc- 
tion of 6d. per ton in the cost of coke. 


Stocks of Pig Iron. 

The substantial decrease in the stock of Cleveland pig iron 
in the public warrant stores should go further in strengthening 
the Cleveland iron market than it apparently does, but probably 
the fact that there is still so much left acts as a check to the 
advance in the selling prices, though the volume of trade now done 
in the pig iron industry of Cleveland is the largest ever known. 
Day after day Connal’s have to report considerable decreases in 
their stock, and now they hold about 69,000 tons less than in the 
early part of March, when stocks began to decline, and when over 
three-quarters of a million tons were held. On Wednesday the 
stock was 682,087 tons—a decrease this month of 18,626 tons. The 
stock consisted of 647,948 tons of No. 3, 33,639 tons of other iron 


| deliverable as standard, and 500 tons of other iron not so 


deliverable. 


Pig Iron Shipments. 

Attention is generally directed to the exports of pig iron 
from the Cleveland district, which never have nm at anything 
like the present rate. They are particularly good to over-sea 
destinations, more especially to Germany and Belgium, which are 
taking foundry qualities. The threatened strikes in the German 
foundries do nothing to lessen the deliveries, as in all probability 
they will not come off. Founders are too busy to permit that. 
The total shipments of pig iron from the Cleveland district this 


| month up to the 23rd reached 104,082 tons, as compared with 
| 98,601 tons last month, 52,965 tons in May, 1905, and 65,809 tons 


in May, 1904, to the 23rd. 


Manufactured Iron and Steel. 


Producers are generally well off for work ; indeed, if no 
more orders were obtained they are assured against slackness for 
a zood part of the coming half-year, and before they are short it is 
confidently expected that the demand will revive, Thus there is 
no weakening of prices. In the rail trade there is a distinct 
improvement, and fully £6 7s. 6d. net f.o.b, has to be given for 
heavy steel rails. Plates and angles are largely produced, but 
there is not much doing in the way of fresh orders. It was reported 
that an order for 20,000 tons of steel plates have been secured in 
this district for shipment to Japan, but such does not appear to 
have been the case. It has also been reported that the Scotch 
and North of England plate and angle manufacturers are negotiat- 
ing with a view of forming an association to regulate prices. Asa 
matter of fact, the plate makers in the two districts have for some 
time had an arrangement which has had this for its object, but the 
angle manufacturers could not agree. The present quotation in 
this district for steel ship plates is £7 ; for steel boiler plates, £8 ; 


| for iron ship plates, £7 5s.; and for steel ship angles, £6 12s. 6d., 
| all less 2} per cent. Thedemand for steel joists and constructional 


material is rather slow and prices are somewhat weak. Steel bars 
are at £7, and iron bars at £7 5s., both less 2} per cent., but the 
position is hardly so strong as it has been, 


Sale of Engineering Works. 


The constructional iron and steel works, known as Heming- 
way’s, Limited, at Haverton Hill, near Stockton, have been offered 
for sale by auction, but were not sold. They were erected in 1900, 
and covered an area of six acres of land. The plant, engines, &c., 
were disposed of by auction, and were sold at generally very fair 
— A 7-ton steam jib crane went for £600, oe a 20-ton 

liath crane for £500. A fire engine, with appliances complete, 
brought £120, and a locomotive £260. 


Coal and Coke. 


A general improvement in the demand for coal continues 
in progress, but during the past few days local circumstances have 
lessened the shipments and production. The gales have interfered 
with the export trade, for inward-bound vessels had their passages 
delayed, and there has not been enough tonnage, the collieries, in 
consequence, in many cases, losing a po or two’s work this week, 


More prompt coal has been thrown on the market, and the price 
was easier for it ; in fact, some of the second hands have been sell- 
ing best steam coal at 10s. f.o.b., but the colliery people have kept 
to 10s, 6d. The Russian Admiralty order for 160, 


tons of best 





September at the rate of 40,000 tons per month. As a rule, the 
coalowners are quoting lls. per ton f.o.b. for forward, 10s. for 
seconds, and 5s. 9d. for smalls, the last-named having hy 
considerably of late, and they are now rather difficult to sell. 

coals are hardly so strong in price as they were, but the figure 

realised are above those ruling for last year. The London Gas 
Light and Coke Company has now arranged the whole of its 
contracts for the next twelve months’ supply, which will run to about 
two million tons. The Durham coalowners have held out for a sub- 
stantial advance on last year’s figures, and have succeeded in getting 
fully 9d. perton increase, the rates ranging from 11s. 6d. to 12s. 6d. per 
ton c.i.f. Thames, At present 9s. ico ton f.o.b. is the regular 
quotation for best coals. Durham bunker coals have been 
obtainable at reduced figures, unscreened bunkers being about 9s. 
per ton. With the poor freights that have been and still are 
ruling, owners of steamers have found it no easy matter to pay 
the prices that have been lately asked. Of coke there is a supply 
which is rather too full, and the prices are weaker. Thus foundry 
coke is at 18s. f.o.b., and medium can be got at 16s. 6d. per ton 
delivered at the Middlesbrough furnaces, though 17s. is generally 
asked. There can be no doubt that the consumption of coke is 
about the largest that has ever been reported, but the production 
has increased faster than the requirements, and there is not much 
to be made in the way of profits. The Northumberland miners 
have been voting on a proposal to abolish the Conciliation Board, 
and have rejected it by an overwhelming majority. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 


THERE is a more cheerful feeling this week in the iron and 
steel trades allround. The general conditions appear to be favour- 
able to a continuance of good business. Labour disputes which 
threatened to end in strikes have been arranged, and there is thus 
a ——— of work Rein on without interruption in the great 
industrial centres. he activity which prevails in Germany and 
the United States is also having a favourable effect here, both in 
the increase of inquiries for the export of material and in the 
essening of foreign competition. 


Pig Iron Warrants. 

The business in the pig iron warrant market this week has 
been comparatively small], but the tone of the market has been 
firm. While speculative transactions were on a moderate scale, 
the business with consumers has been increasing in amount. 
Cleveland warrants have been sold at 50s. 7d. to 50s. 104d. cash, 
and 50s. 10d. to 51s. 114d. one month. Scotch warrants are at 
56s.; Cumberland hematite, 65s. 3d.; and standard foundry pig 
iron, 50s. 74d. per ton. 


Hematite Pig Iron. 

The consumption of hematite pig iron in Scotland is fully 
maintained, but owing to the abundance of supplies prices have 
been a little easier. The quotations of West Coast hematite have 
declined about 3d. per ton, and the merchants’ quotation of Scotch 
hematite is 6d. lower, at 70s. perton. The current output of 
hematite pig iron in Scotland is between 2000 and 3000 tons 
per week greater than it was last year. At the same time the 
requirements of the manufacturers are extensive, and fresh con- 
tracts coming to hand are indicative of the continuance of a good 
business in this class of iron. 


Pig Iron Output and Stocks. 


There are 90 furnaces in operation in Scotland at present, 
compared with 84 this time last year, and of the total 47 are making 
hematite, 37 ordinary, and 6 basic iron. The stock of pig iron in 
Glasgow warrant stores was reduced in the past week by 215 tons, 
and now consists of 6650 tons general foundry pig iron, and 12,415 
tons of Scotch warrant iron. The impression is held that owing 
to the active demand makers are not adding materially, if at all, 
to their private stocks, 


Prices of Scotch Pig Iron. 

The prices of Scotch makers’ iron do not show much 
variation. G.M.B., No. 1, is quoted at Glasgow 58s. 6d.; No. 3, 
56s. 6d.; Carnbroe, No. 1, 61s. 6d.; No.3, 58s. 6d.; Clyde, No. 1, 
65s. 6d.; No. 3, 60s. 6d.; Gartsherrie, No. 1, 66s.; No. 3, 61s.; 
Calder, No. 1, 66s. 6d.; No. 3, 61s. 6d.; Summerlee, No. 1, 68s.; 
No. 3, 63s.; Langloan, No. 1, 69s.; No. 3, 63s.; Coltness, No. 1, 
73s. 6d.; No. 3, 62s.; Glengarnock at Ardrossan, No. 1, 66s. 6d.; 
No. 3, 60s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 60s. 6d.; 
No. 3, 58s.; Dalmellington at Ayr, No. 3, 57s. 6d.; Shotts at Leith, 
No. 1, 66s. 6d.; No. 3, 61s. 6d.; Carron at Grangemouth, No. 1, 
68s.; No. 3, 63s. per ton. 


Shipments of Scotch Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 5726 tons, compared with 6323 in the corre- 
sponding week of last year. There was despatched to Canada 
490 tons; Germany, 545; Australia, 306; United States, 100; 
Holland, 380; South America, 140; Belgivm, 130; China and 
Japan, 257 ; India, 70; France, 60 ; other countries, 75 ; the coast- 
wise shipments being 3173 tons, compared with 3090 in the corre- 
sponding week of last year. 


Arrivals of English Pig Iron. 

The imports from the Middlesbrough district of pig iron 
at Grangemouth were 9222 tons, against 8190 in the corresponding 
week, showing an increase of 1032 tons, and bringing up the totai 
increase in these imports for the present year to date to 10,275 
tons, 


The Malleable Iron Trade. 

The outlook in this branch of the trade has been improv- 
ing within the last week or two. Foreign competition has slack- 
ened off considerably, and the inquiries from abroad have at the 
same time been increasing. This favourable turn in affairs has 
come at a moment when it was much wanted, and it is hoped that 
a steadier feeling will now prevail. 


The Steel Trade. 


There is a decided improvement in the tone of the steel 
market. The manufacturers have been supplying large quantities of 
material for shipbuilding and other purposes, and it was feared 
that there might be a lack of orders to supply the place of the 
contracts as they were finished. There is now, however, a more 
cheerful turn in affairs, the demand for structural material espe- 
cially showing a marked improvement. An order for 5000 tons of 
steel for pipe-making purposes for Western Australia is coming to 
this district. It is believed that our makers will benefit very 
materially owing to the German manufacturers being so well sup- 

lied with work. There are inquiries in the market from the 
United States, but it is not yet apparent to what extent they are 
likely to result in actual business. 


Shipbuilding and Engineering. 


It is reported that an arrangement is being made for the 
establishment on the Clyde at Glasgow of an extensive new ord- 
nance factory. The scheme is said to embrace a combination of 
interests, and the firms mentioned as about to co-operate are 
Messrs, John Brown and Co., of Clydebank ; the Fairfield Ship 
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building and Engineering Company ; and Messrs. Cammell, Laird 
and ood of Po emai The fasilities for manufacture on the 
Clyde are excellent, and the idea seems to be that by a combina- 
tion of this description the maximum of efficiency and economy 
will be secured. It is stated that the Clyde Shipbuilding and 
Engineering Company, of Port Glasgow, has received an order to 
build a large passenger steamer for the Lancashire and Yorkshire 
Railway Company, to be engaged in the trade between Goole and 
the Continent. 


The Coal Trade. 

The volume of business in the shipping department of the 
coal trade has not been so great as in the preceding week, but it 
is still considerably above the average, and the shipments exceed 
those of the corresponding week of last year by about 40,000 tons. 
The continuance of cold weather has been the means of enlivening 
business in household coal, which has been selling briskly at full 
prices. The demand for manufacturing purposes is fully main- 
tained, and the trade generally is in a healthy condition. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade and Latest Quotations. 

Up to within a few days ago it could not be stated that 
the steam coal trade had entered upon a firm and vigorous track. 
The hopes and prospects of one day were discounted: by the next, 
and though there was no labour trouble in view of any consequence, 
remlicmeg, not come in as freely as could be wished. Mid-week 
amore animated condition began to prevail, and I hear that, in 
exceptional cases, the leading figures for best steam—lis. 6d. to 
15s. 9d.—have been passed, and that for future shipment 16s. has 
been exceeded, and business done. Another encouraging feature 
has been the firmness of best seconds, for which in one or two 
cases as much as lds. 3d. has been paid. In dry coals, small 
steam, and in Monmouthshire semi-bituminous, there has been 
a very favourable tone ; small steam are 3d. better than last week ; 
drys firm, and semi-bituminous decidedly firmer than of late. 
House coals have now entered upon the down grade. Uncertain 
weather has delayed the course a little, but it is evident that the 
** slide” has begun, and quotations will soon show it. In a run 
around the district I have been struck with the fact of largely 
increased competition. This applies particularly to the gs a 
and Cardiff districts and the valleys trending on each port. The 
struggle for business in first, but particularly in second-class house 
coals, promises to be keen. Shipments of steam are beginning to 
take a better position in port business. Cardiff had one or two 
long lists during the week, and some large cargoes. Swansea 
despatched over 64,000 tons. Newport is still slack in coast- 
wise, but 55,000 tons went foreign. Port Talbot indicated 
a slight decrease, which was only regarded as temporary. 
Closing prices at Cardiff were as follows :—Best steam, 15s. 6d. to 
15s. 9d.; best seconds, 14s. 9d. to 15s. 3d.; seconds, 14s. to 14s. 3d.; 
drys, 13s. 6d. to 13s. 9d.; very best smalls, 9s, 6d. to 9s. 9d.; 
best ordinaries, 9s. to 9s. 3d.; seconds, 8s. 6d. to 8s. 9d.; inferiors, 
7s. 9d. to 8s. 3d. Monmouthshire semi-bituminous: Best large, 
14s. 3d. to 14s. 6d.; best ordinaries, 14s. to 14s, 3d.; seconds, 13s. 
to 13s. 3d. House coal: Best, 15s. 3d. to 15s. 6d.; best ordinaries, 
14s. to 14s. 6d.; seconds and other kinds, lls. to 13s.; No. 3 
Rhondda, 15s.; brush, 13s.; smalls, lls. to lls. 3d.; No. 2 
Rhondda, 12s. to 12s. 3d.; through, 10s. to 10s. 6d.; smalls, 7s. 9d. 
to 8s. 3d. Patent fuel, 16s. to 16s. 3d.; coke, 16s. 6d. to 25s, 
Pitwood, after some fiuctuation, is again 20s. 6d. 


The Swansea Coal Trade. 


The prominent feature of business of late has been a closer 
approximation in steam to Cardiff prices, latest quotations being 
14s. 6d. to 15s. 6d., and No. 3 Rhondda is at 14s. 6d. to 14s. 9d. 
In anthracite, red vein is in fair demand, smalls active ; big vein 
slack ; nuts and beans in strong form, principally on contract. 
Latest prices: Best anthracite, 17s. 6d. to 18s. 6d.; seconds, 16s. 
to 17s.; big vein, 10s. 9d. to lls. 3d.; red vein, 10s. to 10s. 3d.; 
cobbles, 17s. to 17s. 6d.; nuts, 17s. 9d. to 18s. 6d.; peas, 11s.; 
rubbly culm, 5s. 6d.; duff, 4s. Patent fuel, including tax, 12s. 9d. 
to 13s. 


Portuguese Railway Coal Order. 

This order, for 60,000 tons small coal, has been obtained 
by J. Cory and Sons, Cardiff. No price has been named, but it is 
arranged that 44,000 tons shall be shipped to Lisbon, and the 
remainder to Oporto. 


Iron and Steel Trade. 

There is not much animation to record in connection with 
the trade, business being in a great measure of a prospective 
character, with a good deal of iron ore import going on. Several 
cargoes of billets and bars have come from Rotterdam and Ant- 
werp. Pig iron, too, has been imported largely, chiefly from the 
North of England, with one cargo of 400 tons from Bowling Beryl. 
In exports there has not been much doing to foreign or colonial 
destinations. Fair home trade is recorded for heavy rails, some on 
Great Western account. Coastwise shipments have been brisk— 
billets and bars to Lydney, sheet iron to Bristol. In the Swansea 
district the Mannesmann Company imported a quantity of steel 
bars. On ’Change, Swansea, the following quotations were 
posted :—Bessemer pig, 65s. 6d.; Middlesbrough, 50s. 94d.; 
Scotch, 56s. 6d.; Welsh hematite, 70s. Steel bars, Bessemer and 
Siemens, £5. 


The Tin-plate Trade. 


The latest feature in the critical condition of the trade 


has been a further heavy drop in block tin and slight reduction in 
tin-plate. Bessemer cokes are now l4s. to 14s. 14d. for the 
ordinary C 20 by 14 size ; 14s. 3d. Siemens. C A roofing sheets 
are at £9 5s. = ton. Big sheets for galvanising 6ft. by 8ft. by 
30 g., £9 17s. 6d.; finished black plates, £9 15s. Latest quotation 
block tin is £184. Lead, £17. Copper, £84 15s. Silver, 31,%,d. 

r ounce. Spelter, £27 2s. 6d., firmer. Iron ore, Cardiff and 
Newport :—Rubio, 18s. 6d. to 19s.; Almeria, 18s. 6d. to 18s. 9d., 
on a basis of 50 per cent. Tin-plate stocks have only varied 
slightly, make and shipment being much about the same. 
now are 229,155 boxes. 


French Coal and Patent Fuel Trade. 

Business in coal and patent fuel between France and 
Wales is improving, especially in connection with Swansea. Last 
week coal shipments to France totalled nearly 30,000 tons; patent 
fuel 1950 tons, and this week shipments of the latter are 
increasing. 

Llanelly Harbour Scheme. 

At a late meeting of the Lanelly Harbour Trust it was 
agreed to promote a scheme for the diversion of the river Laughor, 
so as to bring the water nearer the lighthouse. One of the 
members, introducing the proposal, said that the dredging opera- 
tions now being carried on were of no value,.as the material was 
brought back again with the flood waters, 
opinion was that a larger channel was imperative if bigger vessels 
were to be attracted to the port. 


Birmingham to the Sea. 
In connection with the Bristol Channel ports, Bristol and 
Cardiff in particular, movements of a promising character are 
again in train for a great canal scheme revival, and a conference 
in the Midlands of interested persons is announced as impending 
following the London discussion. 


Stocks | 


The consensus of | 


Light Railway Movements. 

It is expected that several developments will take place 
this year in various parts of Wales. A distinct step has now been 
ey for the success of the Lampeter Light Railway, the Llandilo 

ural District Council having unanimously agreed to grant a loan 
of £3000 towards the carrying out of the scheme. 


Bessemer Slag. 

The utilisation of Bessemer slag is one of the problems 
engaging the attention of ironmasters. For basic slag use has 
been found in agricultural work, but hitherto nothing satisfactory 
has resulted from experiments with Bessemer slag. Now I learn 
that there is a prospect of something being done. Details are, of 
course, lacking until there has been a provisional protection., but 
the statement made is that, by admixture, a new soap of excellent 
quality and cheapness is likely to be placed on the market. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rising Quotations in Rheinland-Westphalia. 

THE favourable condition that has been noticeable in the 
iron and steel trade of Rheinland-Westphalia lately has not met 
with any change ; all trades are briskly occupied, and the tendency 
is in an upward direction. At a recent meeting of the Pig Iron 
Convention the prices for good forge quality, and for iron for steel 
making, as well as for foundry pig and for Bessemer, have been 
advanced M. “p+ for the last quarter of the present year. The 
prolongation of the Pig Iron Casvaition for further three years 
was likewise resolved upon at the same meeting. For some 
articles of manufactured iron a rise iu quotations has already taken 
place ; girders, for instance, and semi-finished steel, rose M. 5 p.t., 
and the prices for drawn wire have been advanced from 
M. 132-50 p.t. on M. 138 p.t., and the inland quotations for hoops 
have likewise been raised M. 750p.t., present quotation being 
M. 140 p.t. to M. 142 p.t., according to quality and weight of the 
order. For sheets an excellent demand comes in ; at the monthly 
meeting of the sheet mills it was stated that all the mills are 
supplied with orders for five months ahead, and that, owing to the 
lively employment of the smaller manufacturing branches, a sound 
and active business is sure to prevail in the sheet department for 
some time tocome. Prices for coal, as well as for basic, having 
again been advanced, it has been resolved to raise the prices for 
sheets on M. 145 p,t., free Dortmund or Siegen. 


Iron and Steel Works Hoesch. 

According to the Kilner Volks-Zeitung, the Iron and Steel 
Works Hoesch in Dortmiind contemplates the purchase of large 
coal and ore fields near the Franco-German frontier, worth one to 
two million marks. The Hoerder Mining and Blast-furnace Com- 
pany is said to take an interest in the matter. Hoesch-Dortiniind 
is also reported to have submitted a request to the Minister of 
Works to extend the duty on shipments in ore to Luxembourg- 
Lorraine, also to the French iron ore district. 


Upward Tendency in Silesia. 

An all-round improvement can be noticed in the iron and 
steel-producing districts of Silesia. Employment on orders for 
immediate as well as forward delivery is excellent, and a good 
trade may be counted upon during this and the next quarter. 
Breslau dealers have raised the prices for Silesian bars on M. 160 
p.t., and sheets are now quoted M. 170-50 p.t., previous quotations 
having been M. 150 and M. 170 p.t. 


Coal and Coke. 

Though export has been limited in order to meet inland 
requirements, still the Rhenish-Westphalian Coal Syndicate finds 
considerable difficulty in satisfying their customers, and is reported 
to refuse the acceptance of fresh orders even at the must tempting 
prices. Demand and inquiry on the Silesian coal market have 
remained animated during the week, both inland and Hungarian 
blast furnace works buying freely. 





Austria-Hungary. 

Pretty good accounts are given regarding the position of 
the Austro-Hungarian iron market, in spite of the depression which 
is felt in some departments in consequence of the strike in the iron 
and metal industry. Stocks decrease rapidly in bars, girders, and 
sectional iron, demand in these articles, as well as in hardware, 
remaining lively. Pig iron is scarce. In the machine and struc- 
tural iron department activity has been healthy, as before, and 
quotations are expected to rise. There is not much of importance 
to relate concerning the Austro-Hungarian coal industry, the 
position all round being healthy and firm. In coke, too, and in 
brown coal, a satisfactory sort of business is done, 


The French Iron Market. 

Increasing firmness was reported from the French iron 
market, the mills and forges being, as a rule, very well occupied. 
A feeling of confidence has returned, the colliers’ strike having 
almost ceased now. A more regular business can be expected also 
in coal, to the great satisfaction of the French ironmasters, who 
began to fee] uneasy as to future supplies in coal, as neither the 
German nor the Belgian coalowners are in a position to export 
coal without seriously injuring the home trade. 


Orders Increase in Belgium. 

Pig iron, being in strong demand, is scarce, and firm in 
price. The manufactured iron department has also shown much 
animation, girders and sectional iron being in specially good request. 
| Official quotations for girders, f.o.b. Antwerp, have now been fixed. 
They are, according to the weight of the order, as follows:— 
For 1000 tons and more, 136-55f.; for 500 to 999 tons, 137-15f.; 
for 250 to 499 tons, 138-40f.; for 50 to 249 tons, 139-65f.; for 10 to 
49 tons, 140-90f.; for less than 10 tons, 145-85f. For inland orders 
the price of 142-50f. p.t. is quoted. Bars vary between 137-50f. 
to 140f. p.t. Structural iron is in exceedingly strong request, both 
locally and on foreign account. very good demand comes in for 
coal and coke on the Belgian market, and there may be a further 
rise in quotations after the second large tendering for the State 
| Railways has taken place. The quantity of coal required this time 
amounts to 750,000 tons. 


No Swedish Export Duty on Iron Ore. 

In the German-Swedish Merchant Treaty that has just 
been signed a passage is contained, according to which Sweden will 
be bound to desist from an export duty on iron ore for a period of 
at least five years. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 9th, 1906. 
THE steel millscontinue to be heavy buyers of basic steel especially, 
and the orders which have been placed within a few days clean up 
all available stocks for several weeks to come. In consequence of 
this activity prices are maintained at the outside limit. There 
have also been some large purchases made of Bessemer pig, and 
capacity is practically sold up into the coming summer. The 
| inquiries for foundry and forge iron continue, and the furnaces are 
able to dispose of their product at the highest prices and with the 
| greatest ease. The reason for all this activity is the continued 
| development of new enterprises al! the way, from railroad con- 
| struction down to ordinary house building. “Nearly all the larger 
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manufacturirg establishments are expending thei A 

this maintains a great activity in the so foundries 1y axd 
engineering plants, and among the ordinary machine han the 
boiler shops. The demand for boilers and engines, ineludi 
engines, is very active just now, and all of the well e m Ras 
shops are presented with opportunities for securing busj wee 
will run eg a the summer. In addition to this activ; 
agricultural implement interests are making quite an j ; 
upon raw material makers, particularly yh iron ‘ee ae 
merchant steel mills are also picking up some extensive ‘win 
for material for use in implement establishments, as well set 
all those lesser industries where merchant steel is raw material. in 

The steel rail situation is also in a vigorous condition, ang 
great deal of new business is now in sight. There are ; uite : 
number of important railway enterprises that are taking sh . 
but they cannot be prosecuted with respect to track-layin mer 
next year, because the rails cannot be had. € until 

In the line of structural material business is at high-water mark 
The American Bridge Company has figured out 70,000 tons as ‘t 
business for this month. Most of this material will go into brid 
construction, but not a small percentage of it will be wanted f a 
warehouse and office construction. The electrical industries pes 
also good buyers, and the larger establishments are overrun with 
propositions which look to the booking of more business duri 
the ooaning season than they will probably be able to conveniently 
handle. $ 

There is no intimation given out from any sources that this pheno. 
menal and feverish activity may come to an end. If there are an 
deep disturbing influences at work they are certainly He. 
apparent. 

‘tin has reached 41-374. Some small purchasers have paid 
as high as 42-25. The latest quotation puts small lots at 
43 cents. So far this month receipts amount to 515 tons, The 
amount afloat is 1757 tons, The oe situation is very strong 
Domestic buyers are purchasing moderately. Wire and electrical 
equipment makers have purchased electrolitic copper for delivery 
during the summer at 183. Exports of copper for the past six 
days, 2376 tons. A speculative oe goers in copper, and the 
best informed have very little to say. he present flurry is cer. 
tainly not due to the existing normal demand, but ‘to some 
influences that do not manifest themselves excepting in the 
speculative advances that surprise the trade from day to day, 

New York, May 16th, 1906, 

The greatest activity in crude iron during the past week has 
been in basic, and transactions, so far as reported, foot up some 
30,000 tons. There are other negotiations in hand, which, when 
closed, may extend the transactions to about 50,000 tons. The 
requirements are of a very urgent character, as many of the larger 
consumers have awaited for developments, and they have proven 
to be rather against than for them. There is moderate buying for 
all kinds of foundry iron, forge, malleable, and pipe iron, and the 
consumption is even heavier than it was thirty days ago, All 
kinds of crude iron are very strong, and the blast furnace capacity 
is strained to its very utmost. , 

Large transactions are going through for steel rails for next 
year’s delivery, and when negotiations now in hand are completed 
it is probable that the amount of business for delivery next year in 
steel rails alone will figure close on to 1,000,000 tons. The Penn- 
sylvania and the Vanderbilt systems are at present in the market 
for about 200,000 tons each, and one report is that the order for 
the Pennsylvania Company has already gone through. ‘The rail- 
road builders are extremely anxious to obtain the acceptance of 
their orders in view of the very large amount of railroad building 
that is being projected for the coming year. 

The fuel situation has cleared up nicely by a_ friendly 
adjustment, and the 600,000 miners are back at work. The effect 
of this resumption has been favourable. Coal has declined to its 
former price. Coke is very active at 2-50dols. per prompt ship- 
ment for furnace coke and 2-25 dols. for long-time contracts. The 
general industrial situation is highly satisfactory, and orders con- 
tinue to flow in at a rate which keeps the volume of business on 
the books at the highest point. The possibility of a reaction in pig 
iron prices is now more remote than a month ago. The locomotive 
builders continue to book large orders, and it is stated to-day that 
the average daily output of the Baldwin Locomotive Works has been 
increased to ten per day, but this statement calls for confirmation. 

The copper situation is very strong, due to the sudden increase in 
exports to France and Germany. Lake copper brands are held at 
184 ; casting grades are selling at 18%. For the weck ending 
May 11th, the total exports were 6388 tons, and since May Ist, 
7933 tons, or at the rate of about 20,000 tons. European con- 
sumers are buying more freely of electrolitic for June and July 
shipments. Most of the purchasing of copper in this country is 
done by about a dozen large consumers. 

The tin market is in the most excited condition for years. It is 
difficult to say where prices are from hour to hour. There is 
scarcely any tin available for immediate delivery. London is 
master of the situation at present, as, in fact, it always is, but large 
consumers are now holding off, and some in plate capacity has 
been thrown off on account of the high prices. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. FREDERICK W. BLACK, Directorof Stores, has been appointed 
Director of Navy Contracts in succession to Mr. Ww. C. B. Hall, 
1.8.0., retired. Mr. John Forsey has been appointed Director of 
Stores, vice Mr. Frederick W. Black. 

Messrs. JOHN TAYLOR, SONS AND SantTO Crimp, late of 27, 
Great George-street, Westminster, 8.W., inform us that as these 
offices will shortly be required to make way for the new Govern- 
ment buildings, they have moved to Caxton House, Westminster. 

Tue Abner Doble Company, engineers and water wheel manu- 
facturers, of San Francisco, announce that their works and offices 
at Howard and Fremont-streets were entirely destroyed by the fire 
of April 18th. Temporary offices have been opened at the residence 
of President W. A. Dobie, 2611, Broadway, between Devisadore 
and Scott-streets, San Francisco, where the business of the com- 
pany will be conducted for some little time. 








Contracts. —The warming and ventilation of the large new 
factory for the Eadie Manufacturing Company, Limited, at Red- 
ditch, has been placed in the hands of the Sutcliffe Ventilating 
and Drying Company, Limited; Cathedral-corner, Fennel-street, 
Manchester, which will warm and ventilate it on its Plenum 
system. Three large fans will supply over 3000 cubic feet of fresh 
air, warmed or cool as desired, per hour to each person employed, 
and for this pu more than three million cubic feet of air per 
hour will be delivered into the building.—The Adams Manufac- 
turing Company, Limited, of London and Bedford, has secu 
the contract for the supply during the ensuing year of all the 
wotor-starting rheostats required by the Corporation of Govan. 
These are to be of the firm’s patented “ Igranic” type.—Messrs. 
Jarvis Brothers, Limited, of Middlesbrough, have received orders 
for their water-cooling towers from Bertrams, Limited, Edinburgh ; 
Albright and Wilson, Limited, Birmingham ; Jos. '. Eltringham 
and Co., Limited, South Shields ; and the Darlington Forge Com- 
pany, Limited, Darlington.—The Brush Electrical Engines 
Company, Limited, has received orders from the Auckland wid 
tric Tramways Company for three radial trucks, two pats bog 
trucks, three complete tramcar motor. equipments, and as : 
Bombay Electric Supply and Tramways Company for two 500- ats 
watt motor generators, one 50-kilowatt ditto, and one ete ge 
core type transformer.—Bruce Peebles and Co.; Limited, ha y 
received a contract from the Delhi Electric Lighting and Tramways 
for ten miles of track, power-house, and lighting installation 
£103,000. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D, ROOTS, ¥.I. Mech. H. 


n an invention is communicated from abroad the name and address of 

the Communicator is printed in itatics. ‘ tan de otal : 
nen the abridgment is not illustrated the Specification is wit out drawings. 
hen of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
cae Chancery-lane, London, W.C., at 8d. each, 

he second date at the end of 
h ti of the let 





iton-buildings, Lone 
Oat shy 9 ven is the date of application st 
the abridgment is the date of the adver t of the 
specification. wa . ie Ae 

“son may on any of the grounds mentioned in Acts, within two 
aaa of ts date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent. 








STEAM ENGINES AND BOILERS. 


g2o4. April 17th, 1905.—IMPROVEMENTS IN AND RELATING TO 
J FURNACES FOR STEAM GENERATORS AND THE LIKE, William 
Poulton, Adamantine Brick Works, Reading, and Milner Hurd, 
Homeleigh, Basford Park, Stoke-on-Trent. 
This invention has for its object to secure a more perfect com- 
pustion of the furnace gases than hitherto usually obtained by the 
yrovision of a supplementary heated-air supply. There are two 
f ures. Fig. 1 is a sectional elevation of a Lancashire boiler fitted 
with this invention. The hollow furnace fire-bars a are used with 
a hollow fire-bridge b which extends across the boiler flue ¢ and is 
suitably supported and covered with fire-brick d, The rear ends 
of the fire-tars a are supported by the hollow fire-bridge b. The 
heated air is thus discharged into the hollow fire-bridge, while an 
outlet is provided in the fire-bridge at the opposite side and 
advantageously at a greater elevation, whence the heated air 
passes from the hollow fire-bridge to a tube or tubes ¢ or conduits 
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of ample area into the apex of a hollow regenerator cone /, provided 
with circumferential outlets i towards the rear edge of the cone 
near its base, through which the heated air may be discharged. A 
combined rocking plate and valve consisting of valve plate ‘ and 
plate & fixed to it at right angles are provided to extend across the 
interior of the hollow bridge ) with a view to preventing its 
getting choked up by very fine dust and ashes. By tilting this 
rocking plate and valve on a rod othe stoker may always keep the 
passage clear. The valve plate ¢ rests on a support é of circular 
section, and consequently on the valve rod being pushed inwards 
by the slicer or rod provided for the purpose, the valve will rock 
on the support £ and the valve plate will be tilted in a vertical 
direction. Intermediate outlets may be SS in the con- 
necting tube or tubes ¢, and these tubes may be extended from cone 
to cone, and outlets provided in the tubes immediately to the rear 
of each cone. The connection of such tube or conduit with the 
hollow regenerator cone f may be such as to permit of the partial 
rotation or displacement thereof.— A pril 25th, 1906. 


25,611. December 8th, 1905.—IMPROVEMENTS IN CONNECTION 
WITH STEAM SUPERHEATERS, Charles M. Ferguson, 29, Beau- 
champ-road, Lavender-hill, 8. W. 

The object of this invention is to provide a form of superheater 
that can be readily attached to any type of boiler or steam 
generator, or employed independently, and that can be con- 
structed so that its joints can be examined during the working of 
the boilers, and that the parts can be readily repaired or removed 
without having to disturb or disconnect the entire superheater or 
casing, and for securing other advantages—such as will result from 
having a superheater constructed with its tubes arranged in a 
series of independent sections of moderate weight and convenience 
of form for handling, instead of being all attached to large 
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members or to one continuous header or casing. There are six 
figures. Fig. 1 is a longitudinal section of the rear end of the 
boiler and the superheater placed at this end. A is the rear end 
of the boiler, B the back or end flue, and C the return flue which 
passes back below the bviler; D are side flues which lead the 
gases from the return flue to the main flue E, whence they pass 
to the chimney ; F G are two steam chambers or headers mounted 
at the top of the back flue B. One end of each is prolonged and 
has a flanged branch extending upwards from it. Steam froin the 
boiler is Pe 5 09 to one branch, while the steam, after being 
superheated, is led off from the other branch. In the upper side 
of each header are a series of openings, a corresponding number in 
each header, and ewch closed by a separate cover plate H secured 
to the header as shown, or in other suitable ways. Each cover 
plate H closing over one opening in the top of the header F has 
rising up from it a number of tubes I, The tubes after rising up 
from the plate H are bent downwards, and, after being made to 
extend downwards nearly to the bottom of the flue B, are again 
tent upwards, and then at the top of the flue again bent down- 
wards and passed through and secured to the plate H, which 
closes the corresponding opening in the header G. Each set of 
Superheating tubes I can thus readily be disconnected from the 


the headers may for a time be covered over with blank plates 
which carry no superheating tubes. By making the superheating 
tubes I to project upwards from the top of the steam headers any 
water of condensation collecting in the headers will not pass from 
them into the superheating tubes. Any water of condensation so 
collecting in the headers during the working or standing of the 
boiler can be drawn off from them through drain pipes extending 
from them at the bottom and fitted with suitable draw-off cocks. 
K K are two cover plates closing over the top of the back flue B. 
Each has a central opening formed through it covered over with a 
smaller readily vemovable cover L.—A pril 25th, 1906. 


INTERNAL COMBUSTION ENGINES. 


8597. April 22nd, 1995.—IMPROVEMENTS IN AND CONNECTION 
WITH EXpLosioN ENGINES, Marshal Halstead, Killarney, 
Anderton Park-road, Moseley, Birmingham ; and Frank C. F. 
Knaak, 106, Balsall Heath-road, Edgbaston, Birmingham. 

This invention relates to explosion engines of the kind in which 
an impulse is given at every out stroke of the piston. In such 

an engine it has been hitherto proposed to open the exhaust to a 

vacuum, and when the cylinder is open to the vacuum, to permit 

a current of air to pass into the cylinder and to the exhaust for 

scavenging. This invention comprises the arrangement and opera- 

tion of valves and working control, whereby it is claimed that a 

thorough scavenging and effective cooling of the cylinder result, and 

the amount of explosive mixture used at each impulse is regulated. 

There is one drawing, a sectional elevation. The cylinder a is pro- 

vided with exhaust ports a2—preferably a ring of such ports as 

shown—adapted to be uncovered by the piston c just prior to the 
finish of the piston’s outward stroke. The exhaust ports open 

externally of the cylinder into a partial vacuum chamber d. e 

partial vacuum is created by one or more fans, as under normal 

conditions of the engine’s working the partial vacuum in the 
chamber requires to be tlhe oe, | For convenience a fan ¢ is 
diagrammatically represented to work, concentric to and around 
the cylinder, within an enclosed extension of the chamber d to 
exert a suction on the chamber d in the direction indica.ed by the 
arrows, and to blow out at the outlet f. The fan ¢ is represented 
as driven by frictional contact with the fly-wheel / of the engine. 

The outlet f is arranged ejector-like within an outlet g? of an 

external chamber g, which is open at g?, and which surrounds the 
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vacuum chamber d and the exterior of the cylinder. The ejector 
action of the air or gases issuing through the outlet.f causes 
cylinder cooling air to be drawn through the exterior chamber g. 
Working in the back end of the cylinder a are two valves i and j, 
respectively air and fuel valves. The valve ¢ admits the air com- 
plement of the explosive charge, and the valve j admits the fuel 
complement of the explosive charge. The air is drawn in, but 
the air valve is positively operated. Just prior to the finish 
of its outer stroke the piston uncovers the exhaust ports a?, 
and puts the back end of the cylinder into communication 
with the partial vacuum chamber d. Immediately such com- 
munication is started the effect of the vacuum chamber is 
to exhaust the cylinder preferably to below atmospheric pressure. 
A fraction of time after the teitial dpening of the exhaust ports air 
is admitted to the cylinder through the valve i, and this air is by 
the effect of the partial vacuum chamber drawn through the 
cylinder by way of the exhaust ports to scavenge the cylinder and 
cool it. ‘The piston completes its outer stroke with the air valve 
still open, and then returns to again uncover the exhaust ports. 
At this moment the back end of the cylinder is full, or nearly so, 
of air at atmospheric pressure, with the air valve still open. Now, 
if a full charge in the cylinder is desired the air valve remains 
open, and the piston drives air out again until the required measure 
of air is in the cylinder, when the air valve immediately closes. 
Simultaneously with the closing of the air valve, or just as it has 
closed, fuel is forced into the cylinder by way of the valve j, and 
in the proper proportion, to mix with the air previously trapped in 
the cylinder to make the required explosive mixture, the propor- 
tion of fuel being adjustable in view of the amount of air a. 
in the cylinder. Immediately the requisite amount of fuel is 
forced in the fuel valve closes, after which the piston completes its 
inner stroke to compress the charge for firing.—A pril 25th, 1906. 


MACHINE TOOLS. 


11,542, June 23rd, 1905.—IMPROVED SHAPING MACHINE FOR 
METALS, Joseph Macnab, Holly Bank, Woodley, Cheshire, 
and Thomas P. Macnab, Lyme View, Romiley, Cheshire. 

This invention relates to power-driven shaping machines for 

metal working. There are three figures. Fig. 3 isa plan. The 
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, Fig. 


object of the invention is to provide a machine, with a travelling 
head A driven by a rack and pinion, which gives a constant equal 
pressure or thrust for cutting at any portion of the stroke. e 
machine consists of main bed D, on top of which is mounted a 
sliding carriage or saddle E carrying the travelling head A, the 


ment by screw F along the main bed D by hand, and also 4 
automatic motion, actuated by spur wheels G, toothed clutch H, 
and kicker and lever J at opposite end of main bed D to the driv- 
ing arrangement. The hand and automatic traverse or feed 
operates in either direction, and may be varied to give different 
rates of feed per stroke. ese feeds may be put in or out of 
gear whilst the machine is in motion. The variation of the stroke 
of the travelling head A to different lengths is, by adjustment of 
the sliding stoppers L? on the rod N, operated by the dog L fixed 
in a slot at the side of travelling head A, and, as this dog comes 
in contact with the stoppers L?, motion is conveyed through the 
rod N, levers O, rod P, and shaft Q to the belt-shifting gear R, 
which moves the driving belt fer the cutting stroke, and the cross 
belt for the return stroke,alternately on to the fast and lcose pulleys 
T, thereby giving the reciprocating motion to the travelling head 
A through driving shaft and spur wheels on to driving spindle S!, 
on which slides the rack pinion gearing into the rack. underneath 
travelling head A. The adjustment of the sliding stoppers L?, and, 
therefore, the varying of the stroke of the travelling head A, may 
be done whilst the driving pulley T is in motion. The driving 
arrangement is placed at one end of main bed D, and consists of 
the driving shaft, carrying four belt pulleys T of two different 
diameters—one each of the pulleys T being fast and pulleys keyed 
on to the driving shaft, the other two pulleys T being loose pulleys 
running on the driving shaft S—the larger diameter pulley F being 
driven by open belt for the cutting stroke of the machine, and the 
smaller diameter pulley T being driven by cross belt for the return 
stroke of machine. The front of main bed D carries apron or 
saddle W, on which is fitted a table X of box section, havi 
suitable slots Y on top and sides for fixing work to be operate 
upon ; the amg or saddle W may be traversed along the front of 
main bed D by hand in either direction, by means of the screw nut 
and handle on Z!, and the table X may be raised or lowered on the 
apron or saddle W by means of bevel wheels, a screw, a shaft, 
and a handle.—Apri/ 25th, 1906. 


RAILWAYS AND TRAMWAYS. 


20,749. October 13th, 1905.—IMPROVEMENTS RELATING TO OVER- 
HEAD CURRENT COLLECTORS FOR ELECTRIC RAILWAYS AND 
Tramways, Siemens-Schuckertwerke G.m.b.H., of Askanischer 
Platz 3, Berlin.—Date under International Convention 27th 
October, 1904. 

This invention refers to a current collector for overhead con- 
ductors for electrical railways, which can be lowered from contact 
with the conductor, raised from either end of the car, and used 
for both directions of running. It consists of an arrangement 
applied to overhead collectors of the bow type, whereby the 
operating levers which act on the springs which press the collector 
against the overhead conductor are connected together in such a 
manner that all such springs are tightened or released simul- 
taneously. There are two figures. Fig. 1 shows two springs 
aand / connected with the current collector d, the free ends of 
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these springs being connected with the double lever e and the 
single lever f. These levers are coupled together by the connect- 
ing rod g, so that both levers are moved in opposite directions by 
a pull on the chain &. In the position shown in the drawing, the 
chain A is tightened and the current collector d is pressed against 
the overhead conductor ¢ by means of the spring b. When the 
chain / is released, the upper ends of both levers e f will be drawn 
towards one another by the springs a b, and the current collector 
d will sink down. For again raising the current collector the 
chain 4 is tightened. The distance between the upper ends of the 
levers ef increases, and the spring, which is thereby strained, 
raises the current collector and presses it against the overhead 
conductor.—A pril 25th, 1906. 


ELECTRIC ARC LAMPS. 


16,546. August 15th, 1995.—IMPROVEMENTS IN OR RELATING TO 
Exectric Arc Lamps, Adrian D. Jones and the Jandus Are 
Lamp and Electric Company, Limited, both of Hartham 
Works, Hartham-road, Holloway. 

This invention relates to improvements in the mechanism of 

enclosed electric arc lamps, and is more especially applicable to 

those used on alternating current circuits. There are five figures. 

Fig. 1 represents a sectional view of thearc lamp. The mechanism 

is built up upon a main body tube1. To the top of this is attached 

a suitable spider casting 2, upon the centre of which is formed a 

boss to receise the main body tube 1. A suitably-shaped crown 

casting 3 is attached and insulated from the spider — by 
means of two bolts, which project through the crown, and are 
shaped at their upper ends to form terminals conducting the 
current to and from the lamp. One arm of the spider casting 2 is 
recessed to receive the upper part of the solenoid spool 5. The 
opposite end is arranged to hold the dashpot 6 in an inverted 
position. The solenoid spool 5 is constructed with a central tube 
projecting at each end. One end of this tube fits romp A into one 
of the spider arms. The other end fits loosely into a bracket 7, 
which is clamped to the main body tube. Elastic rings 8 8, which 
may be made of india-rubber, are introduced between the coil 
cheeks and the respective top and bottom supports, allowing slight 
movement of the solenoid in a vertical direction, and thus prevent- 
ing any vibration of the solenoid being communicated to the main 
lamp mechanism. A lever 9 is supported upon two knife edges 
1010, which work within suitable recesses in a casting 11 clamped 
to the main body tube. The knife edge 10 is formed of a metallic 
strip bent at right angles, one end passing through and snugly 
fitting a hole in the lever 9, being secured thereto byascrew. The 
projecting end works freely in a hole of larger diameter than the 
depth of the knife edge, in casting 11. Any suitable dashpot 6 may 
be used. One end of the lever 9 is attached by means 
of a suitable link 13 to the plunger 14 of the dashpot. 
The top of this link is reduced in section and passes 
loosely through a hole in the centre of the plunger. The plunger 
is secured by a spherical-shaped nut 15 forming a universal 
joint between the plunger and connecting link. The other side 
of the lever 9 supports the armature 16. Two arms 17 17 are 
formed upon the end of the lever 9, to which is secured a flexible 
wire or rod 18. To the end of the laminated iron armature a strip 








eaders F and G and replaced by another set, or the openings in 


sliding carriage or saddle E having traversing or feed arrange- 


19 is attached, which has jn it a hole through which the flexible 


54 


a 


THE ENGINEER 


May 25, 1906 








wire 18 passes slackly, a a pivot about which the armature 
works, The armature is held centrally upon the flexible wire 
support by means of two further arms which are attached to the 
lever, and which, by means of suitable slots or holes, limit the 
motion, and thus prevent the armature exerting too great a strain 
upon the flexible wire 18. When the lamp is first switched into 
circuit, a heavy current will pass through the solenoid, and a large 
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strain result upon the flexible wire. This would result in bending 
of the wire, if it were not for the two limit stops already mentioned. 
These limit its motion, and when the lamp is burning normally the 
armature is free to move upon the flexible wire, thus preventing 
the vibration of the armature being communicated to the lamp 
mechanism. The bottom of the main body tube fits into a base 
casting 21, and to the under side of the base casting a reflector 22 
may finally be fitted, the reflector forming a portion of the globe 
cap.—A pri/ 25th, 1906. 


MISCELLANEOUS. 


ROAD MOTOR VEHICLES. 


8885. April 27th, 1905—A New or IwproveD METHOD oF 
ATTACHING MoTOR BED-PLATES TO MOTOR-PROPELLED ROAD 
VEHICLES, James Dykes, Alexander Dykes, and Andrew 
Dykes, of Dykes Brothers, Anchor and Hope-lane, Woolwich- 
road, Charlton, S.E. ’ 

The object of this invention is to attach the motor: bed-plate 
which carries the motor or motors with the necessary shafts and 
gearing for driving the wheels of motor-propelled road vehicles to 
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the frame of the vehicle to which it may be applied in such a 
manner that the pitch circles of the driving and driven gear wheels 
and the axis of the shafts or spindles employed will remain equi- 
distant and parallel to each other respectively. One end of the 
bed-plate is hung from the frame of the vehicle with a combination 
of links and a ball-and-socket joint, so as to allow independent 
motion to the vehicle frame and bed-plate. The other end of the 
bed-plate is secured to the axle of the vehicle on which the driving 
wheels are mounted. There are two figures. Fig. 1 is a part 
section. The ball-and-socket and linked joint a suspends one end 
of the bed-plate ) from the vehicle frame c. The other end of the 
bed-plate is secured to an axle of the vehicle in a suitable manner. 
The construction will allow independent motion of the vehicle 
frame and the bed-plate.—Apri/ 25th, 1906 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


817,629. Device FoR LUBRICATING UNDER Pressure, L. M. G. 
Delaunay- Belleville, Neuilly-sur-Seine, France.—Filed February 
9th, 1905 

The inventor claims the combination of an inclined bottom casing, 

at the lower portion of which is placed an oscillating oil pump, 

driven by an excentric on the crank shaft. Filtering apparatus is 


$17,623.) 











stem C projected from the yoke D and 


i 


the latter. The ingot moulds are arranged alongsid 
and filled caseataleay from the ladle. There are ps dane 


817,796, APPARATUS FOR CROSS-ROLLING TUBULAR Bopy 
Banks, J. H. Nicholson, Pittsburg, Pa., assigqnoy to Not OR 
Tube Company, New York, N.Y., a Corp.ration of New ion 
—Filed April 1st, 1904. ; ersey, 

The nature of this invention is very clearly shown in the 


engraving. It isone of the numerous developments of the Man. 
nesman system. There are eleven claims, mostly of the “ This-is. 
the-house-that-jack-built” kind. : 
817,797. STRAINER FOR AIR-COMPRESSORS, WJ, Ogan, Dayton 
Ohio.—Filed February 1st, 1906. 5 ii 
There is only one claim, which runs as follows :—-A strainer for 
air-compressors, comprising a screw-threaded apertured hase A with 
yoke D extending from its upper side and spanning the aperture 
concentrically dispoged screen cylinders E and J mounted upon 
said base portion and inclosed at their upper ends by a cap G, a 


netrating a central 


10,124. May 15th, 1905.—IMPROVEMENTS IN GRINDING MACHINES, 
Charles Taylor and George B. Taylor, Machine Tool Makers, 
Bartholomew-street, Birmingham. 

These improvements relate to grinding machines of the disc 
type, in which the work to be ground is moved to and fro in front 
of the grinding wheel, either by means of a slide of ordinary con- 
struction, or by a work-table moving on a pivot and oscillated to 





| aperture in the cap, said stem being provided with a nut which 
| tightens the cap against the screen cylinders, said screen cylinders 
| providin 7 a chamber concentric therewith and lying on the outer 
| side of the aperture in the base, a filtering medium enclosed 
| within said chamber, and a shield enclosing said strainer and held 
| in position by the nut which tightens the cap against the screen 
| eylinders. 


| $17,853. Gas Propucer, F. @. Hobart, Beloit, Wis., assignor to 


and fro, The invention consists in substituting for the above- | Fairbanks, Morse and Company, Chicago, Ill., a Corporation of 
j Ilinois.—Filed April 19th, 1905. 

| The invention consists in the combination of a vaporiser with the 
roducer, There are two claims, the first of which runs thus :— 
e a gas producer, the combination with a magazine of an annular 








provided and a ‘rose head,” through which the oil is distributed | 
under pressure to the bearings. The pump is the subject of a | 
second patent. We illustrate it also. There are five claims to the | 
two patents. | 
817,714. APPARATUS FOR CASTING CRUCIBLE STEEL, L. E. Howard, | 

La Grange, Ill., assignor to Simonds Manufacturing Company, | 

Fitchburg, Mass., a Corporation of Massachusetts.—Filed | 

December 3rd, 1904. 1 
This invention consists in the combination with a rolling 
carriage, of a cradle pivotally mounted on the carriage, a ladle 








vaporiser surrounding the lower end of said magazine and spaced 
therefrom, and a top for said vaporiser extending inwardly over 
the said space and cc ted to said ine, said top having 
apertures opening into said vaporiser, and valved po er-holes 
opening into the space betweon said magazine and vaporiser for the 
purpose described. 

818,277. Piston-rop Connection, (. 7. Mc Eleancy, Denison, Ter. 

~Filed Juné 2nd, 1905. 
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mentioned methods of moving the work a slide moving upon two 
or more rows of balls, the work being held upon the surface of the 
slide and pressed against the revolving grinding wheel in the usual 
manner. There are five figures. Fig. 1 is an end elevation of the 
slide and bracket upon which it rolls, and showing also a grinding 
dise in correct relative positicn; ais the slide upon which the 
work to be ground is supported and moved to and fro across the 
face of the grinding disc b, tke slide rolling upon the two rolls of Sails 
balls cc upon the bracket d which is bolted to the body of the 
machine by the bolt «. The stud / is for preventing accidental | pivotally supported in the cradle and formed with a pouring-lip 
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displacement of the slide a‘and moves within a slot in the bracket d. 
The row containing eight balls moves in the grooves nearest the 
grinding disc b, as the greater part of the pressure is at this point,— 


substantially coincident with its exis of pivotal support, means for 
adjustably tilting the cradle to vary the position of the supporting- 
lip on the carriage, and a cylinder trunnioned in the carriage 





May 2nd, 1906, 


beneath the ladle, with its plunger-rod engaging the ladle to tilt 


The pistor.-rod has a double tapered end, which is secured to ( ¢ 
crosshead by a sleeve nut as shown, a split sleeve being first put . 0 
the rod, There are eight claims, 
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COAST EROSION AND RECLAMATION. 
No, IV.* 
THE EAST COAST (continued), 

Yarmouth to Harwich.—To the south of Yarmouth 
the cliffs, consisting of glacial drift, vary in height from 
4oft. to 100ft., and considerable erosion has taken place. 
\ number of groynes have been constructed at Gorleston, 
and the spur groyne referred to in the second article of 
this series has efficiently protected the foreshore immedi- 
ly to the south of the piers. The groynes have been 


ll effective in checking the denudation of the 
oe, “Walls and groynes have also been erected at 
Hopton, Corton, and Gunton, between Yarmouth and 


Lowestoft, with satisfactory results. Previous to the 
construction of these groynes, and still where the coast is 
unprotected, erosion has taken place at the rate of 5ft. to 
6ft. per annum. . 

Between Corton and Lowestoft the beach widens at the 
foot of the cliffs, forming a broad expanse of “denes,” 
which, to the north of the Ness Point, are over 2000ft. 
in width. The origin of this huge deposit is somewhat 
obscure, and must be primarily due to geological and 
physical conditions now non-existent. The fact that the 
former outfall of the river Waveney was situated near 
the mouth of the existing Lowestoft Harbour cannot have 
been entirely responsible for the formation of the Denes. 
During the nineteenth century, at any rate, there has 
been considerable erosion along the sea frontage of the 
Denes. Perhaps the vast extent of the damage will be 
more readily appreciated from the statement that 
between the years 1854 
well known as the most easterly point in England, 
has receded 1100ft. inland. We base this state- 
ment upon the evidence afforded by a series of surveys 
and plans in the possession of the Trinity House. On the 
other hand, the beach has accumulated immediately to 
the north of the harbour entrance to such an extent 
that the high-water mark has been driven seaward since 
1854 by nearly the same amount. If this transposition 
of material proceeds, Lowestoft Ness will, before long, 


have to yield its proud position of England’s most easterly | 
point to the Great Eastern Railway's harbour piers and | 


works, nearly a mile to the south, which appear to be 
ever growing seaward—Fig. 9. The huge accumulation 
to the north of the harbour mouth is due entirely to the 


pushing forward of the north piers in the endeavour to | 


prevent the littoral drift entering and shoaling the har- 
bour mouth. 


made good its natural wastage. The wall and groynes 
protecting a mile of foreshore on the North Denes, con- 
structed by the Lowestoft Corporation in 1902, have 
effectually checked erosion in front of the north town, 
and the beach has accumulated to a considerable extent. 

It is stated that the site of Lowestoft Roads was once 
dry land with houses built upon it, which were destroyed 
in the reign of Henry VIII. The coast to the south of 
the town has undergone much alteration in historic 
times. The river Waveney discharged at Kirkley, which 


was formerly an important harbour, but the outfall | 
became blocked by the drift of beach before the sixteenth | 


century. The present harbour of Lowestoft dates from 
1832, when an opening was cut connecting Lake Lothing 
with the sea. Between Lowestoft and Pakefield the loss 
of cliff formerly was very rapid; Mr. Wheeler estimates 
it at the rate of 11ft. a year. The destruction has 
been checked in recent years at enormous cost by the 
construction of groynes and walls by the Corporation 
and others, but south of the Pakefield boundary the 
damage continues unchecked. In northerly to north- 
easterly gales thousands of tons of drift material are 
driven across the harbour mouth from the north, 
often blocking the entrance. This material is removed 
by dredgers and carried to sea. If, instead of dis- 
posing of the accumulation in this manner, it were 
deposited inshore near the depleted area, the benefit to 
the south beach would be considerable. Moreover, the | 
removal for sale and other purposes of large quantities of | 
shingle from the north accumulation disposes of much of | 
the drift which should naturally replenish the depletion | 
further south, The groynes constructed between Pake- | 
field and the South Pier since 1901 have done much to | 
improve the beach, especially the spur breakwater to | 
which we have referred in a previous article. ' 

Since 1901 the Corporation of Lowestoft and other 
landowners within the borough have expended upwards 
of £48,000 in the construction of sea defences. 

South of Pakefield the cliffs consist of boulder clay 
resting on glacial sands, and are rapidly wasting. No 
protective works exist until Southwold is reached, eleven 
miles from Lowestoft—Fig. 10. Part of the village of 
Kessingland was engulfed in the early part of the last 
century; Covehithe Ness is said to have receded two | 
miles in historic times, and the old town of Covehithe no 
longer exists. The loss has been variously estimated at 
from five to fifteen yards a year. At Southwold attempts | 
have been made at various times since 1828 to protect 
the foreshore and town, and over £17,000 has been 
expended in this direction. The denudation of the beach 
still continues, and great damage was wrought by the 
high tides and gales of the past winter. The old outlet 
of Buss Creek has been blocked by the southerly drift of 
shingle, and the outfall of the river Blyth, which now 
constitutes the harbour, was formerly situated at Dunwich. 
In 1590 an artificial cut was made enabling the river ‘to 
discharge at Southwold. 

The extension of the harbour piers has led to an 
accumulation of shingle and sand on the north side, the 
beneficial effect of which reaches as far as the lifeboat 
station. It has been proposed still further to extend the 
north pier with a view to increasing the deposit, and thus 
improving the shore to the north, and at the same time 


No. IIT. appeared May 18th. | 
t See Fig. 7 and 8, May 18th 
+ Tite ENcinger, May 4th, 1906, page 442, 





and 1901 Lowestoft Ness, | 


Such action has undoubtedly resulted in | 
the denudation of the south beach, which has for years | 
been starved for want of the material which formerly | 


| feet. 


benefiting the navigation by reducing the shoaling of the 
harbour mouth by the southerly drift. 

The little village of Dunwich, three miles south of 
Southwold, is all that remains of a once flourishing city 
boasting twelve churches and the seat of a bishop. The 
inhabited parts of the city seem to have been attacked 
by the sea in the early years of the fourteenth century, 
since when it has gradually disappeared. Old writings 
make mention of a wood a mile and a-half to the east of 
the town, the sites of both wood and town being now in 
the North Sea. The loss of cliff during the last century 
appears to be over 50 yards.* 

The glacial cliffs ranging from 30ft. to 50ft. in height 
extend south of Dunwich to Thorpe Ness. South of the 
Ness the coast formation is alluvium. The river Alde, 
which flows through a wide tract of marsh and low-lying 
land, formerly had its outfall half a mile to the south of 
the town of Aldeburgh at Slaughden. The southerly 
drift of shingle derived from the glacial cliffs to the north 
has gradually forced the river in a southerly direction, 
forming a long, narrow shingle bank, nine miles in length, 
between it and the sea, and extending five miles beyond 
Orford Ness. The bank is stated to be still growing in a 
southerly direction. The coast line in front of the town 
has been eroded to an extent of over half a mile since the 
sixteenth century, but to the south of the town where the 
natural shingle bank exists, the erosion is now slight. The 
town frontage itself is unprotected by groynes, and does not 
appear to have suffered seriously in recent years. From 
the mouth of the Alde to Harwich the coast consists of 
glacial deposits, pliocene beds, and alluvium. At Bawdsey, 
near the mouth of the river Deben, and in the estuary of 
| the rivers Stour and Orwell, which flow into Harwich 


| Harbour, large areas of low-lying marsh lands below 
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high-water level have been reclaimed from the sea. The 
marshes are protected by banks maintained by Commis- 
sioners of Levels. On the Felixstowe shore, between the 


| river Deben and Landguard Fort, a large area of land has 


been lost. Walton Castle and Church and the old town 
of Orwell, the latter existing in the tenth century, have 
disappeared. The site of the latter is now represented 
by the West Rocks, a shoal five miles east of the Naze. 
During the last fifty years groynes and walls have been 
erected to protect the low cliffs and the town of 
Felixstowe. Anextensive depositof cement stones on the 
Felixstowe beach forms a natural protection to the shore. 
Large quantities of this material were removed during the 
first half of the last century for cement making, with the 
result that the beach became denuded, the shingle 
formerly trapped by the reef drifting to the south, extend- 
ing the shingle bank at Landguard Fort thousands of 
A concrete groyne was constructed a few years 
ago to arrest the further encroachment of Landguard 
Point on Harwich Harbour. 

At the present time further protection works are in 
progress at Felixstowe with a view to the improvement of 
the foreshore. 

The length of coast line extending from the Wash to 
Harwich Harbour, a distance of 120 miles, has been 
affected by erosion as seriously as any other of the shores 
of the United Kingdom. With the exception of seaside 
resorts such as Cromer, Yarmouth, Lowestoft, Southwold, 
and the like, the land is purely agricultural, and of such 
small value as to render attempts at protection impractic- 
able except in the neighbourhood of the towns. The total 


| loss on this coast during the last ten centuries may be 


éstimated at, approximately, 160 square miles. 


* Vide Lyell’s “ Principles of Geology,” Vol. I., page 520. 





Harwich to the North Foreland (Fig. 11).— South- 
west of Harwich Harbour the cliff, consisting of London 
clay, has been subject to the same wasting process as 
obtains on the Suffolk coast. The loss was largely 
increased in the early part of the last century by the 
wholesale removal of cement stones from the foreshore, 
as in the case of the Felixstowe beach. While, during 
the eighteenth century, the enroachment appears to have 
averaged about 1ft. per annum, it was increased in the 
first half of the nineteenth century to over 14ft. annually. 
The breakwater erected by the War Department in 1847 
under Beacon Hill, and the subsequent construction of 
groynes, has led to a considerable accretion of beach 
material. 

Between Dovercourt and Walton-on-Naze is a wide 

expanse of low-lying, alluvial land, intersected by creeks 
and salt marshes. The low cliffs at Walton are protected 
by walls and groynes, which have arrested erosion during 
recent years. At Frinton, midway between Walton and 
Clacton, protection works are now in progress at the foot 
of the soft cliffs consisting of gravel and sand overlying 
London clay, locally termed “ Platimore.” The erosion 
here is said to have averaged 9ft. per annum in recent 
years. 
"At Clacton the cliffs are similar to those at Walton and 
Frinton, and protection works have been constructed over 
a length of beach more than three miles in extent. A 
Bill has been presented in the present session of Parlia- 
ment to obtain powers for the construction of further 
protection works at a cost of over £25,000. 

The estuary of the Thames may be regarded as extend- 
ing from Clacton-on-Sea on the north to Margate on the 
south side, the distance between the two places being 
29 miles. Into this estuary the rivers Colne, Blackwater, 
Crouch, and Medway discharge in addition to the Thames. 
The geological formation of the shores of the estuary 
consists of London clay, and associated with it are vast 
deposits of alluvium, consisting of detritus brought 
down by the rivers, forming marsh lands, sands, and 
shoals, considerable tracts of which have been reclaimed 
from the sea. The Isle of Thanet at the extreme south- 
eastern limit of the estuary is mainly of chalk formation. 
On the north side of the Thames estuary the principal 
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reclamations are Mersea Island and lands bordering the 
river Blackwater, Wallasea Isle, Foulness Isle, Shoebury, 
Canvey Island, Fobbing Marsh, Tilbury Marsh and the 
long succession of low-lying lands bordering the river to 
a considerable distance west of London. On the south 
side similar reclamations have been made extending from 
London to Whitstable Flats, including the Woolwich, 
Erith, Dartford, and Gravesend flats, Cliffe Marsh, 
Stoke Marsh, and parts of the Isle of Sheppey. The 
river Thames, before human industry had confined it 
within its present channel, constituted a broad estuary 
of several miles in width even above Gravesend. The 
construction of the first embankment has been attributed 
to the Romans, but there is little or no evidence in 
support of this assertion. 

Between Sheerness and Whitstable Flats the coast 
line consists mainly of cliffs of London clay, with sand 
and shingle foreshore. The direction of drift is to the 
west, the flood tide making up the estuary. The north 
shore of the Isle of Sheppey has been subject to 
considerable erosion, and landslides, brought about by 
the combined action of sea and rainwater have been fre- 
quent. Numerous buildings, including Warden Church, 
have either been removed further inland, or have been 
engulfed in the sea. The loss during the past century 
has, in all probability, averaged 400ft. Groynes and 
walls have been constructed at various points along the 
coast to arrest the erosion, which undoubtedly has been 
increased by the removal of shingle and septaria for 
cement making. 

Between Whitstable and Reculvers the cliffs, varying in 
height from 15ft. to over 100ft., consist of London clay and 
Thanet sands with cement nodules and flints. Land has 
been reclaimed in the vicinity of Faversham and Whit- 
stable. The loss of foreshore at Herne Bay and in the 
neighbourhood has been very great. Mr. Wheeler states 
that between 1872 and 1896 the line of low-water mark 
enroached between 1000ft. and 1300ft. A large number 
of groynes with sea walls have been constructed at Herne 
Bay, and between it and Birchington. The pier at 
Hampton, to the west of Herne Bay, has acted as a 
groyne and trapped an extensive accumulation of 
shingle drifting up the estuary from the eastward Large 
quantities of this accumulation have been removed. 

At Reculvers, once a Roman Station, the loss of cliff 
since the time of Henry VIII. is over a mile in extent. 
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The village has disappeared, and only the towers of the 
church, which serve as important sea marks, now remain. 
The cliff on which these stand is protected by walls and 
groyne serected by the Corporation of Trinity House. 
Between Reculvers and Birchington a tract of low-lying 
jand has been reclaimed from the sea. The chalk cliffs, 
which form a striking feature in the coast line of the Isle 
of Thanet, commence at Birchington, and continue thence 
to Ramsgate, varying in height from 20ft. to 150ft. The 
cliffs are protected by sea walls and some groynes at 
Westgate and Margate, but where such works do not exist 


to have formed part of the mainland even in historic 
times, and to have been overwhelmed by the sea in 1099. 


The chalk cliffs recommence at Kingsdown, two miles | 
south of Deal, and extend for 16 miles from Dover to | 
providing a natural barrier against encroachments of the 
' sea at that point and gradually extending seaward, form. 


Folkestone. The shingle which overlies the chalk fore- 
shore between St. Margaret’s Bay and Kingsdown, and ex- 
tends northward for several miles, and is derived from the 


disintegration of the cliffs east and north of Dover. Since | 


the construction of Dover Harbour the destruction of the 
chalk cliffs to the eastward, especially in St. Margaret’s 
‘Bay, has become more rapid, and falls are of frequent 
occurrence. The drift of shingle is 
from the west,” in the direction of the 
flood tide, and the numerous groynes 
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the district to be reclaimed was the site of the 
existing town of Old Romney, and embankments 
were subsequently extended south as far ag New 
Kiomney, when an accumulation of shingle took place 

’ 


ing the wide expanse of bare shingle nearly fiye Mhileg 
wide now known as Dungeness Beach, which js over 
growing seaward at the rate of nearly 15ft. annually, The 
ancient town of Lydd, as well as Ivychurch, Guildford, 
“pp : sites 
rising out of tidal marshes, or wholly surrounded by 
water. The neighbourhood of Burmarsh was sgubge. 
quently reclaimed, and the successive accretions of shingle 
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they are slowly but surely wasting. The length of coast 
line from Harwich to Southend on the north side of the 
Thames estuary, and from Sheerness on the south to the 
North Foreland, is about 82 miles (Fig. 11). 

The North Foreland to Dungeness (Fig. 12).—The 
chalk cliffs extend southward from the North Foreland to 
Pegwell, and are partially protected by sea walls at Broad- 
stairs and Ramsgate. Erosion on ‘the east side of the Isle 


of Thanet appears to have been more rapid than on the | 
north. The average erosion of the chalk clifis of Thanet | 


is stated by Mr. Woodward to be about 3ft. The cliffs in 
Pegwell Bay consist of Thanet sands which are rapidly 
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| between Hythe and Folkestone and the pier projections at 
the latter place and Dover have effectually arrested the 
natural travel. The accumulation on the west sides of 
the two harbours are considerable, with corresponding 
encroachments on the east shores. In St. Margaret’s 
Bay the loss is estimated at over 10ft. per annum. 
Protective walls and groynes exist at Deal, Dover, and 
Folkestone. 

Between Folkestone and Hythe the cliffs consist of the 
lower greensand beds. The greater part of the shore is 
| protected by groynes and walls. 

The sea bank known as Dymchurch Wall, extending 








| 


€ 2"! 

aN oO ¢lvychurch 

ode, % 

te 
& 

SUSSEX Sy 

4 


KENT y, 


213¢ 
_F 
BS 


‘op (,E6uildford 

“% 
in 
o Brew 


wii iseay 4 


- _= o 
; f 2 a 
Te OF 
ye eT. “Bib Ou: fo” . 


- woveD’ : ? ‘ a 
Lee? .Boulder Banks 





ape siymme) Salewao 
ies AS heme te 


2, % 
NSe.01d Romney % 
> ww is 
te, 


2 y 7 4 
ur pe: 7B 98 Ne 
fa6 §S 


FY; 


7 rp 
—., 
ov’ Wesr Ron Pg: 


toe Folkestone 423% 


Sandgate 


eof y/ Ouwceness East Rovo 
ee 


a) 
; Swallow Bank 
i “” 


| Spring Rise 

| 21% Feet 
5 Fathom Contour — + 
Direction of Flood Tide & Drift ——> 
Soundings in Fathoms below LWQS.T 
Coast line in Roman Times ~~ === 
Coast line in 1617 (Cole's Map) ———-— 


20 
Fig.13. 
ROMNEY MARSH & DUNGENESS POINT. 


Statute Miles. 
POP, des, Oe PA di, See AR, BT IE, 


feeet 











“Tre Encineer” 


eroding. South of the bay to Deal and Walmer is a low 
tract of marsh land reclaimed from the sea, fronted by a 
wide stretch of sandy foreshore known as Sandwich Flats. 
Sandwich, Richborough, a port in Roman times, and 
Stourmouth, are now far from the sea. The Isle of 
Thanet was, in the times of the Romans, separated from 
the rest of Kent by a navigable channel, through which 
the Roman fleets sailed on their way to and from London. 
The channel is supposed to have begun to shaJlow about 
the period of the Norman conquest. The Goodwin 
Sapds, lying to the east of Deal, are traditionally supposed 


| from Hythe to New Romney, a distance of four miles, 
| was originally constructed during the Roman occupation, 
| and forms the eastern protection of a wide tract of low- 
| lying land reclaimed from the sea, extending to 60,000 
| acres—Fig. 13. The district is about 14 miles long and 

eight broad, divided into Romney Marsh, Wallend Marsh, 
|Denge Marsh, and Guildford Marsh. It reaches 
| westward to Winchelsea. The first portion of 


| * The floed tide in the English Channel runs from west to east, and 
| meets the south-coming tide of the North Sea in the Straits of Dover. 
| The easterly drift of shingle on the South Coast is continued through 
| the Straits of Dover past Deal and towards Ramsgate. 
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on the coast line in time converted several flourishing 
seaports into inland towns. The Roman port of Lymme, 
through which the Rother or Limen once flowed, is now 
three miles from the sea and inaccessible to ships. Old 
tomney, once on the banks of the Rother and an ancient 
port, is now an agricultural village two miles inland. 
The shipping industry was subsequently removed to New 
Romney, one of the Cinque Ports on the Rother, but the 
river became blocked by shingle in the reign of Edward L, 
and found a new outlet to the sea at Rye, which itself 
has now become partially filled up and stands back two 
miles from the coast. West Hythe, also a Cinque Port, 
is covered by the wide expanse of shingle now used as a 
range by the School of Musketry. Another Cinque Port, 
New Winchelsea, which in its day was the building place 
of many ships, is now an inland village. In Roman 
times the line of shingle forming the coastal margin 


| probably extended past Lydd, since when it has been 
| driven over four miles to the south-east to Dungeness 


| Point. 
| formerly than at the present time. 


The accretion appears to have been more rapid 
The Trinity House 


| records show the seaward advance to have been at the 





| 


rate of 9ft. annually between 1792 and 1850 ; 13ft. to 14ft. 
between 1850 and 1871, and 8ft. between 1871 and 1897. 
The lighthouse has been shifted seaward three times 


| during the last century. 


The accumulation at Dungeness is due to the deposit 
of shingle derived from the wastage of the cliffs at 
Hastings and other spots to the westward, which formerly 
extended much further seaward than at the present time. 
The flood tide making to the east carries the drift in that 
direction until it is trapped by the point acting as a huge 
groyne. Itis probable that the deposit of littoral drift 
at this point is favoured by the meeting of the Channel 
and North Sea tides, which occurs to the north of Dunge- 
ness. The vast extent of the deposit may be gauged 
when it is pointed out that the beach is “ steep-to,” there 
being four fathoms at low water at 100 yards from the 
shore at the point, and 15 fathoms at 330 yards. This 
condition appears to have obtained in the eighteenth 
century, thus indicating a depth of shingle over a portion, 
at any rate, of the area of over 100ft. 

The sea wall or bank extending from New Romney to 
Hythe, a distance of four miles, is, as we have already 
stated, supposed to have been first constructed by the 
Romans. The bank consists of a long talus of stone 
pitching 80ft. to 150ft. wide on its sea face, the top of the 
bank being 20ft. in width. The bank is in the charge of 
the Level Commissioners, and in recent years much 
difficulty has been experienced in maintaining it, owing to 
the erosion of the foreshore, the denudation of which has 
been accelerated by the gradual extension of Dungeness 
Point. Between 1894-99 a large number of low timber 
groynes, about 10 miles in length in the aggregate, were 
constructed by Mr. Case, the then “expenditor” or 
engineer to the Commissioners, and these have since been 
increased in number, and extended towards New Romney. 
The groynes have been successful in maintaining the fore- 
shore and checking the advance of the sea. 
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MACHINE TOOL DESIGN. 
By Professor J. T’. Nicouson, D.Se., M. Inst. C.E., and 
: Mr. DeMpPSTER SMITH, 
No, X1X.* 
DESIGN OF POWER GEARs., 

Two principal considerations govern the design of 
wheel teeth. They are strength and durability. The 
former depends upon the forces the teeth have to trans- 
mit, and also, indirectly, upon the speed of rotation, since 
with high speeds the teeth are more subject to shocks 
or blows, due to irregularity of motion. The latter 
depends not so much upon the maximum force to be 
transinitted as upon the number of hours in the working 
year the wheel is employed in transmitting power, and 
the proportion of the average to the maximum power 
so transmitted. In the rational design of gears we 
must, therefore, be prepared to consider not only the 
createst torque which will act upon the wheel teeth, 
but also the number of times per week or year the 
load due to that torque will come upon any given tooth 
when in work, and the proportion which the time the 
wheel is idle bears to the time it is working. 

With the advent of high speed steels the conditions 
voverning durability have become more important than 
ever before. Now that the speeds of cutting are so 
much increased, the provision of a geometrically correct 
form of tooth, to begin with, and the maintenance of 
that form during the life of that tooth, are more essential 
than ever before to secure the preservation of the 
vearing from injury by shocks, and to ensure a smooth 
finish upon the mechanical work. 

Formule for strength—Of the three possible classes 
of gears, Viz., machine-cut, machine-moulded, and those 
cast from a pattern, we propose to consider only the first 
two, as no pretence to accuracy can be obtained with the 
last-named wheels. 

When the teeth of wheels are machine cut, their shafts 
correctly proportioned for rigidity, and the bearings of 
these shafts of sufficient area and in good alignment, 
it may be taken for granted that the teeth of a pair of 
enmeshing wheels have a bearing along the whole width 
of the tooth, and that the load is uniformly distributed 
over the whole of that length. 

For the engineer the problem, then, becomes the simple 
one of a cantilever of span h, breadth b, depth d, loaded 
at the end with a force F. If fis the stress produced at 
the dangerous section, usually the root of the tooth, we 
have :— “A 

Ph we OOS, (1) 

The load does not always act at the outer edge of the 
tooth, and very often more than one tooth on each 
wheel is in gear at once, so that only a certain fraction, 


say lth, of the bending moment Ph really acts upon a 
e 


tooth. In that case we have, of course :— 
Ph ae baf 
¢ Sea - (2) 
or P e@bf See MIU EI  T 
6h 


For any given material velocity ratio and form of 


drawings the position of the dangerous section was 
determined for each variety; and the ratios to the pitch 
of the tooth-height and of the tooth-thickness at that 
section, and hence the values of a and 8, that is, y, were 
known. Throughout the table Lewis assumed e¢ 
i.¢., only one tooth to be in gear at a time. 

The author's experience with Lewis’ formula points to 
its giving excessively strong teeth at low speeds of revo- 
lution. The following cases may be cited as examples of 
this. 

(1) A face-plate pinion of machine-cut cast iron for a 
large lathe was of 8in. pitch, 74in. width, and loaded with 
42,000 lb., the speed being 18ft. per minute at the pitch 
circle. According to Lewis, the permissible load on such 
a pinion is only 14,000 Ib., and the pitch it would have 
had if his formula had been followed is 9in. Even allow- 
ing a breadth of 12in., the pitch would have had to be 
5°7in. 

(2) A face-plate pinion of mild steel, machine-cut, was 
made 2fin. pitch, with a width of 8}in., to carry a load of 
85,000 lb. at 28ft. per minute. The safe load, according 
to Lewis, would only be 82,700]b. According to the 
formula developed further on, we should have for these 
two cases the following proportions :— 

Case I.—To find the pitch, the breadth being deter- 
mined by formula (7) on page (3b). 


ae é VN, \’ a ( 42,000 Vv 4°5 
2500 b e ‘ 


2500 «x 7 
Or by formula (9a) 
P YN, 
10,000 e 
Case II.— 


(Eshy = ( 
7500 be, 


By formula (9a). 


, 


= 3°din. 
"5 xX 2°6 


I 


42,000 x 4° 
10,000 x 2°6 


i} 


3.4in. 


) = 


= 3°4in. 


85,000 y «> 
7500 X 8°25 x 2°5 





85,000 y 9 
30,000 % 2°5 
rom these and many other examples it appears that 
Lewis’ formula is in error in that it gives results in excess 
of the requirements, more especially at the slower speeds. 
The following formula has been constructed by the 
authors for the purpose of designing gears for lathe head- 
stocks. It is based upon an exhaustive comparison of 
over two hundred examples taken from practice during 
the last few years. It gives results which are in accord- 
ance with the most modern types of headstock design, 
both British and foreign, but gives widths of tooth which 
are somewhat less than those which the experimental 
and theoretical investigations of Stribeck and Lasche 
would lead to. 
We begin from the rational formula (8), viz.:— 


Pe 
pb ~ 6a* 


32. 
50,000 e 


) 


(for which Lewis wrote y, and gave the value 


0-124 — 0-684 


2 
a’ 


( r 


)) for 15 deg. involute and cycloidal 
i 
wheels up to fifty teeth—beyond which this value scarcely 





tooth, the proportion of depth, or thickness, of tooth at 
the root, and of span or height of tooth, to the pitch of | 
the teeth is a constant. 

Let d = ap, andh = Bp. 


P 


Then (2) may be written 


ce = Pp ea p bf. 
6 Bp 68 
Putting y for e a?/68 we obtain the well-known and 
much-employed formula of Lewis :— 
P = yp bf (38a) | 
For the values of y and f as worked out by Lewis 
from a series of drawings of teeth for the involute, 
cycloidal, and radial flank system, see the tables given | 
below (from Kent's Pocket-book). By means of these 


bf (3) 


| 





| 
| 
| 
| 
| 
| 

















TABLE XXXI.- Tuble of Lewis’ Values of 1, 
No, of Involute Involute (15 deg. obliquity) — Radial 
teeth. (20 deg. obliquity). and cycloidal, ; flanks. 
12 -078 -067 052 
13 -083 -070 -053 
14 -OSS -072 -054 
lb -O92 -075 +055 
16 +094 -O77 “056 
17 096 O80 057 | 
18 OOS +0833 “O58 } 
19 -100 O87 059 | 
20 -10z +090 -060 
21 +104 “092 -061 
23 -106 “O94 -062 
2 -108 -097 -063 
27 ‘111 -100 -064 
30 -114 -102 -065 
5 -118 +104 - 066 
s “22 “107 067 
1 “126 “110 068 
ww “130 eB be O60 
60 134 WW -070 
in “1 “116 ‘O71 
100 BE “118 -072 
150 146 +120 073 
300 “150 -122 -074 
tack “154 +124 075 
TABLE XNXNIL- Lewis’ Values of f. 
Speed in l100 | | 
feet per [").." 200 | 300 | 600 | 900 | 1200 | 1800 | 2400 
minu | less. | 
| EES (CETL SO PR SS EE (NRTA SEE Cee | 
Cast iron | 8,000 6 4,800; 4,000} 3000 | 2400 | 2000 | 1700 | 
Steel. 20,000 15,000, 12,000, 10,00¢ 7500 | 6000 | 5000 | 4300 | 
- | 
* No. XVIIL, appeared April 27th, | 


Variation of e with Ratio & 
Number of Teeth in pinion. 





/ 2 3 4 5 GF 4 
Ratio (F) 
Fig.79. 
alters, so that the value for fifty teeth may be taken may 
be expressed as follows :— 
a” a 
yo —_ = “019 ./ (4) 
7] 6B 0°019,/T, 


where T, is the number of teeth in the pinion of the pair 
of gears under consideration. Also the value of the 
allowable safe stress f is found to vary inversely as the 
square root of the speed of the pitch circle, since the 


| greater this speed the greater the vibration and shock. 


| Thus rare 
wR eerste - & 
v\ 
> ’ 
Hence - =yf= 0-0194 Ty, (6) 
epb y J VV 
Now V = T, p N;, where N, is the number of revolu- 
tions of the pinion. So that 
P _ OO YTic. O019e 6 
epb vT vpN vp," 
| or PYN1 2 0:019c = C = 2500, (7) 
vpbe 


for cast iron machine-cut pinions. 


The values of e for k = *7 pare given in the accom- | 
To obtain the ! 


panying table, and plotted in Fig. 79. 





values of ¢ for any other proportion of height to pitch of 
tooth, the following expression—in which r is the velocity 
ratio of the gear—imay be used :-— 


TaBLe XXXIII.—Values of e. 


Cear ratio Number of teeth in 


(i) 


pinion (T;). 


r 








10. 15 20 25. 
1 tol 1-565 1-915 2-215 2-475 
2 tol 1-8] 2-21 2-56 2-86 
t to 1 1-98 2-425 2.8 3-13 
6 to 1 2-05 2-51 2-9 3-24 
8 tol 2.09 2.56 2-95 3-3 
10 tol 2-11 2-585 | 2-98 3-33 
| 


From this table we perceive the advantage of keeping 
the velocity ratio high, the number of teeth large, and 
the pitch fine if a large fractional engagement is desired. 
The velocity ratio is, however, otherwise limited by the 
costliness of the larger sizes of spur wheels, so that a 
large velocity ratio really means a small pinion with few 
teeth, which, as the table shows, gives poor values of e; 
so that a fine pitch, or a large number of teeth, is really 
the desideratum to be aimed at. 

The above constants may be taken :— 

C = 26500 for cast iron machine cut. 
C = 5000 for phosphor bronze machine cut. 
C = 7500 for mild steel machine cut. 

In using the formula (7) to find the value of p 
for a given P, N, and e for any given material, the ratio 
of 6 to p must be assumed. The tendency of modern 
practice is to increase the ratio of width to pitch as the 
pitch becomes finer, and we have found the rule 


b= 4/p er (8) 
to be most generally in agreement with the best practice 








The formula may then be written— 


Pv N _ 9500 (9) 
4pe 
PyN , 
= 10,000 for cast iron. 
pe 
20,000 for phosphor bronze. 
30,000 for mild steel. 
or p= Evs for cast iron (9a) 
10,000 e 
This inay also be written in the form— 
31,400 De : : 
1= —— (for cast iron). (96) 


PyYN 
from which the number of teeth is known when the load, 
the revolutions, and the fractional engagement are given, 
and the diameter has been decided upon. 

The formula written in this way leaves nothing to be 
desired in regard to simplicity. For any other desired 
values of b/p the formula (7) may, however, be employed. 

Another method.—The method recommended by Bach, 
Stribeck, and Lasche as the result of their investiga- 
tions is first to determine the width of the tooth from the 
consideration of its durability. A tooth of a given pitch 
can only be made more durable by increasing its width; 
increasing the pitch diminishes its wearing qualities. 
This we shall discuss in our next article. 





THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER. 
No. VIII.*—THE DRAWING-OFFICE (continued ). 


Checking drawings.—That the work of checking the 
dimensions, &c., by comparison of general arrangement 
with details and of tracings with original drawings is 
tedious and dull at times cannot be gainsaid; but the 
process is both important and essential. The custom of 
passing the work of one draughtsman on to another man 
of like standing cannot really be commended, as it is 
productive of a considerable amount of friction by 
provoking jealousy and antagonism between men of 
equal authority. Rather the work should be under- 
taken by a charge hand if the time of the chief draughts- 
man is fully taken up. The checker’s: first duty is 
clearly to understand what is required, and if the 
| drawings intended for the shops are to serve their 
purpose, he must understand the men with whom he has 


to deal. All necessary views must be given, dimen- 
sions clearly expressed in bold figures, and the 


base from which the job is to be set out should be 
stated where expedient. Dimensions and calculations 
will require verification, and the necessary clearances 
allowed for. Comparison with drawings index, and 
patterns’ register must be made, and the material list 
| carefully scanned for quantities, &c., and ticks should 
| indicate that the various details have been reviewed before 
the checker attaches his signature at the foot of the draw- 
ing. Occasionally it may happen, in spite of the care with 
which this scrutiny is carried out, that a wrong dimension 
or some other irregularity” passes unnoticed, and in 
such case it should be clearly understood that the shops 
shall not work to scale nor proceed on verbal instructions, 
| but that the drawing shall be promptly returned to the 
| drawing-oftice for correction. Verbal instructions as 
between the respective departments of design and pro- 
duction are an intolerable bugbear, undermining all efforts 
towards the inculcation of system, discipline and 
etiquette, and by making it impossible to trace respon- 
sibility for resultant errors and misunderstandings, 
have a far-reaching influence of a discouraging nature. 
Under such conditions of working zeal gives place to 
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discontent, and harmony to discord, and the loss of time 
that is occasioned by unravelling the mischief wrought is 
considerable. 

Prints and photographs.—The necessary arrangements 
for supplying copies of drawings to the shops and the 
estimating and contracting departments respectively 
will largely depend on local requirements, but if they 
are required in considerable quantities the demand will 
best be met by including in the printing-room equip- 
ment a printing apparatus of the electrical type in 
preference to the old-time unwieldy wooden frame. 
The use of the cylindrical glass frame and are lamp 
represent the highest efficiency in this department, and, 
independent of the weather, yields a large number of 
prints daily in the hands ofamere junior. The printing- 
room should be fitted up with drawers for storing the 
prepared photo paper, the top of which may be utilised 
as a cutting-up and mounting bench; and in addition to 
ths usual provision of a lead-lined wooden tray under the 
water tap, should be furnished with light racks for drying 
the prints. Heat will be required in this connection, 
and it is advisable to arrange for the moisture so set up 
to be quickly cleared by a suitable ventilator. Adjacent 
to this will be the dark-room for the development of 
photographic negatives, furnished with the necessary 
sink, a cupboard for chemicals, printing paper, «c., 
shelves for the negative boxes, and the cutting-up table 
with its plate-glass top, light being admitted through a 
small ruby-coloured side window overlooking a small 
operating table. 

The mounting of drawings.—Assuming that the 
tracinge are now to be prepared for storage in the pigeon- 
hole cabinets of the strong room, the next duty is to 
mount them on wooden rollers at their top and bottom 
edges. These are of about }in. round section, and 
sufficiently long to extend along the entire length of the 
drawing, being split to receive the same and held by 
small wood serews. One end of the roller is pierced for 
attaching a small tag thereto, on which is written the 
drawing number, so that a passing reference may be 
made without the necessity of removing the drawing 
from its receptacle. An appreciable advantage of the 
pigeon-hole system of storage lies in-the ability to see 
by a momentary glance whether any of the drawings are 
not in their accustomed place, and the detection of 
missing drawings is thus far easier than by the alterna- 
tive system of storing in drawers. In this way the loss 
or unnecessarily long detention of the drawings, in con- 
junction with the system of issuing drawings as described 
in a subsequent paragraph, is effectively controlled, and 
the supervision of withdrawals by the chief of the depart- 
ment is rendered less difficult. For the mounting of shop 
drawings, which is a very necessary and customary pro- 
ceeding, the use of stout straw-boards, having their 
corners protected from the effects of rough usage by 
shields of sheet metal, is often preferred to the use of 
wooden mounts on account of the reduced cost and 
lightness. These may be obtained from any dealer of 
repute, and by a judicious use of clear varnish of white 
shellac and spirit over the face of the drawing, a really 
serviceable job is ensured. 

The strong room.—The importance of securing im- 
munity from loss of drawings, in the event of a 
conflagration taking place, has been referred to in a 
preceding paragraph. and the capacity of the strong room 
must be determined by specific local needs for the 
storage of drawings, arranged numerically in pigeon-hole 
fixtures, or in numbered drawers classified according to 
the various types of cars. The responsibility for the 
work involved in issuing and securing the due return of 
drawings should be an individual one, and no drawings 
should be withdrawn except by a written request from 
the persons authorised to receive them. A simple form 
of requisition, bearing the description and number of the 
required drawings, together with the signature of the 
recipient, is all that is necessary. This form is retained 
as a receipt to be exchanged for the drawing on its 
return, and not only forms a check as to the whereabouts 
of the several issues, but is an effective guarantee against 
unaccountable disappearance. 

Shop lists.—Accompanying the despatch of shop draw- 
ings for the manufacture of car details, a specification 
descriptive of the various parts will be issued to 
the shops for the guidance of the foremen. Fig. 45 
shows a form of shop list, which has successfully ful- 
filled all the requirements of both drawing-office and 
costing department, and a full reference to its utility is 
inade in the subsequent description of costs office routine. 
In the drafting of the various details of this list from 
the material list shown on the face of each drawing, it is 
necessary to ascertain how many cars are to be put 
through the factory under each particular factory order 
number. Such information is obtained from the works 
manager, and it is under his instructions that the cars 
are putin hand. The drawing-office copy of these lists 
is contained in foolseap books for various types of cars, 
from which the shop copies are prepared by a typist 
under the direction of the chief cost clerk. 


Fic. 45.—Shop List. Size Foolscap. 
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Drawings for mailing, dc.—It is very necessary that 








there shall be no doubt as to their character if any | 
question on the point is raised afterwards. The record | 
will have reference to drawings sent to fitters working | 
on a breakdown away from the factory, to drawings 
accompanying estimates or invitations for tenders and 
sketches sent to customers describing cars under con- | 
struction for them. A foolscap book as illustrated by | 
Fig. 46 is all that is required, and an A-Z index giving | 
name of firm and folios of each entry similar to an 
ordinary ledger index, completes the record. 


Fig, 46, Drawings Sent Away. 
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Car specifications index.—The function of this record 
is to reveal at a glance the exact character of each section | 
of the car as it leaves the finishing department, and any 
subsequent alterations and improvements made in regard 
to the various details while undergoing an overhaul or 
repair after breakdown. This is a record that was dic- 
tated by recurring complaints from customers, when 
ordering replacements under such circumstances as 
rendered it inconvenient or undesirable to despatch the 
car to the factory for repairs, and who indignantly com- 
plained of the delays that were the result of an absence 
of accurate records. This record is a card index, giving 
unlimited scope for notes as to original design and modifi- 
cations thereof by reason of the facility with which the 
cards can be replaced as they become filled, and is fully 
illustrated by Figs. 47 and 48. The cards are of the 
“numerical tab” type, each section having a distinctive 
number, as, for example, Road Wheels No. 1, Axles 


Fic, 47.—Car Specification Index, 

















No. 2, Frames No. 3, &c., and each set is preceded by a 
guide card bearing customer's name, the same being 
arranged in alphabetical classification. The cover of the 
tray in which the cards are preserved carries a list of 
the sections and their corresponding numbers, so that if | 
details are required respecting, say, the type of chains | 
or chain wheels on any car, this list will give the section | 
number, and the guide card bearing customer’s name | 
locates the card required. Needless to say, this class of | 
record is of immense value, increasing with the age of | 
the car, and in order to ensure its reliability it is not only | 
necessary that the drawing - office be perfectly ac- 
quainted with the nature and extent of each repair, | 
but that the writing up of each alteration shall be done | 
with careful and systematic regularity. 


Fic. 48.— Car Specification Index. Size 8in. by Bin, | 
Pe : | 





A. R. Mason and Co. 
No. 2. 


Bopy DerTalLs, 


Drawing No. 
Standard platform :—6ft. 6in. x 13ft. long... ... 1] 
lhin. T. and G. Boards.....!_—-111/11 
Falling sides :—3ft. 6in. high ; Pay, ae a 
111/11 
Painted :—Standard Green 
Writing :—Style 6 


Remarks. 














No, 1X.—COSTS DEPARTMENT, 


In referring to the principles that underlie a well- 
founded system of cost-keeping, and describing the routine 
and procedure that may be suggested tc meet established 
methods of production, it is not necessary in these days 
and in engineering centres to justify the existence of 
this important department. The very fact that there | 
exists in so many engineering factories, widely divergent 
in their character both as to the nature and extent of | 
their output, a system which has for its primary object 
the collection and classification of statistics relating to | 
costs of production, may be taken as indicative of an 
official recognition that really reliable data of this kind 
are quite indispensable to a present-day administration. 





The first consideration among the many that enter into | detection is assured without relying upon the int 


a record be kept of all drawings sent out, in order that | the subject of cost-keeping at a time of inauguration op 


reconstruction of methods is the answer desired to what j 
undoubtedly an organised system of inquiry, which to - 
successful, must at least be persistent and incisive , Th 
object of the system may be the fixing of selling Drie . 
from the collation of figures obtained, so as to talleas 
or remove the risk of unintentional undercutting, 
That the risk is a real one under existing conditions 5! 
keen, competitive trading is abundantly evidenced but 
the difficulty is by no means insuperable. Or, again it 
may be desired to discover and eliminate sources of wae 
and leakage that are vaguely apparent in a comparison of 
total output with imbursements to the factory an 
example of which is an excessive wages account. * 

The utility of a system of cost-keeping must undoubted] 
be measured by its availability for the reduction p 
excessive costs in whatever department of the factory 
they may be suspected, and this can only be obtained by 
arranging the statistics in such’a form that minute dis. 
section and comparison is rendered possible. These are 
objects that have received consideration in the subse. 
quent exposition of actual practice, and though the routine 
as described is in its entirety such as may only be 
attempted by a factory with an output of some volume 
it is not at all impossible to curtail the routine without 
destroying its vitality or sacrificing any of the funda. 
mental principles upon which the system is constructed, 
[t will be noticed that the system as described referg 
specifically to the manufacture of motor cars, and as even 
this branch of engineering is divided between the con- 
struction of light pleasure cars on the one hand and of 
heavy wagons for the transport of merchandise on the 
other, together with the intermediate types which are repre- 
sented by the omnibus and light delivery vans, it will be 
recognised that the procedure described will call for some 
little adaptation to meet the inevitable variations in 
design and local characteristics of internal administra. 
tion. Criticism of the system will discover that the three 
component factors of factory cost are fully considered, 
these being represented by (a) cost of the labour directly 
employed in the various stages of production, (4) value of 
material represented by the various component parts, 
(c) expenses of the establishment incidentally incurred, 
these a divided into two classes, viz., manufacturing 
and selling. 

Engagement of workmen.—Inseparable from the 
question of the engagement of workmen there is the ever- 
present possibility of incompetence and unsuitability of 
the many applicants for employment that in some 
districts is by no means a negligible consideration. 
There is indeed a _ pronounced difficulty in this 
connection if the factory has been erected in a 
district to which the workers have to be imported, and 
the very existence and success of the business under 
such eircumstances is largely dependent upon a judi- 
cious selection from the many applications that in 
a large undertaking are received daily. In such 
a contingency the “Application for Employment” form 
shown by Fig. 49 is customarily recognised. This 
may be written up by the applicant himself, either 
before or at the time of his engagement, which is 


| entered into subject to the subsequent reference to his 
| previous employer revealing nothing really unsatisfactory 


as to his character or ability as a workman. Such 


| references are usually accompanied by a stamped 
| addressed envelope for the reply, the application forms 


meanwhile being numbered seriatim, and filed by the time- 
keeper, to each one being attached the previous employers’ 
reply when received. With the engagement of each 
workman his foreman will advise the timekeeper on thé 
form shown in Fig. 50, and the latter will assign a shop 
number to each man for pay-roll purposes, as the neglect 
of this point will result-in inevitable complication in the 
cost records, and leave the man wondering why no wages 
are ready for him on pay-day. 


Fic, 49.—Application for Employment. 
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Fic. 50.—New Employé Form. S:x 4hin, by Adin. 
sie inedvdnl lions vai mea eceusine dae iupbeusatveesuudee Co. Ltd 
LONDON, 
see AERO 


To the timekeeper 





’ 


The “new employé form” is cheaply bound in pads of 
fifty forms each, between paper covers, each form being 
perforated down one side, and a supply of the same 1s 
handed to each of the departmental foremen. : 
Time and wages office.—The task of checking the time 
of arrival and departure of a large number of workmen 


| is a very necessary duty that demands the utmost care 


and vigilance, and when it is remembered that the time- 
keeper's record constitutes the basis for weekly pay-roll 
computations, it is obvious that his responsibility is one 
of no mean order. That errors will arise is incontro- 


| vertible, but there must be such a system of checking 


the calculations of time worked and wages due, got 
egrity O 
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ARCHES ON NORTH SIDE 


the workmen to secure the refund of overpayments that 
would otherwise pass undiscovered. It may confidently 
be claimed that an up-to-date system of time-keeping 
reda¢es the risk to very narrow confines, and the cost of 
installing time-recording clocks in preference to the use 
of metallic checks is abundantly justified. By their use 
a very considerable amount of time is saved by reducing 
the number of calculations that the work entails, com- 
bining a higher standard of accuracy with the elimination 
of unnecessary clerical help, and reducing wages disputes 
to a minimum. 

In the system to be referred to, it is assumed that the 
“Bundy Time Recorder ” is adopted, in which case each 
man records the exact time of his arrival and departure 
by means of a small key, which bears his shop number, 
the insertion of which in a slot or key-hole registers 
simultaneously both time and shop number through the 
agency of a self-acting inking apparatus and a revolving 
paper strip. These recorders may be suspended at the 
entrance of each department, or as circumstances may 
direct, and on each side of the machine is fixed a folding 
key-board carrying a complement of hooks, these being 
numbered so as to correspond with the keys suspended 
therefrom. Some few minutes before the time for com- 

Fic. 51.—Time Sheet. 


Size, 13hen. by 204rn. 
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mencing work, the timekeeper unlocks the keyboard, and 
immediately the men may register their arrival in any 
order, transferring their respective keys from one board 
to the other in a constant procession. The timekeeper, 
or his deputy, is in attendance to see that only one key 
ls transferred by each man, and as the insertion of the 





ey in the machine automatically rings a bell, the check 











AIR LOCK AND BUCKET 





ARCHING ON SOUTH SIDE, MARCH 


is simple in the extreme. Any late-comers and non- 
arrivals are duly noted, and the record slip is subsequently 
removed from the machine for the purpose of writing up 
the time-sheet, of which Fig. 51 is a draft. 

This official record, compiled from the readings of the 
Time Recorder, has a capacity of fifty workmen’s names 
per sheet, and being written up after each meal-time, is 
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THE NEW RAILWAY BRIDGE AT NEWCASTLE. 
No. II.* 

In the issue of Tue EnGrinerr for April 10th, 1903, some 
particulars were given of the method which was being 
adopted by the Cleveland Bridge and Engineering Com- 
pany, Limited, in the sinking of the caissons, but the 


an ever-ready reference to the current week's absentees | additional information which we are now enabled to publish 


and late-comers. The ordinary working day is divided 
into three sections for the remarks “in” and “ out,” and 
figures are used to denote “lost time.” At the end of the 





Scaleoft Feet 


will doubtless be of interest. The caissons in thenew Tyne 


| bridge consisted of two parts, permanent and temporary, 


and were the same in area for the three piers. The length 
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METHOD OF BUILDING A PIER 


week the totals are filled in for the guidance of the wages 
clerk. 
departmental foremen the timekeeper prepares a chart 
showing the weekly totals of lost time on a “double 


elephant ” sheet of drawing paper, ruled for the men’s | 


shop number and a fifty-two weeks’ record, and this 
assists in the detection of habitually bad time-keepers. 








For the information of the works manager or | 


between the extreme ends was 113ft., and the breadth 


35ft., for a distance of 78ft., when the sides begin to con- 
| verge and form pointed ends, as illustrated in the above 
diagram. 
is the same, the height of the two parts varied accord- 
ing to. the depth of the -water, for the 
caisson encloses the pier from the bed of the river to the 
bottom of the foundations, whilst the temporary caisson 
simply extended from the bed of the river to high-water 


But although the height of the whole caissons 


permanent 


* No. I, appeared May 25th, 





548 


THE ENGINEER 


JUNE 1, 1906 








level. The depth of the permanent caisson on the north 
side is 56ft., the central 26ft., and the south 53ft. They 
are each constructed of mild steel, and weigh, on the 
average, 667 tons each. The outer shell of the permanent 
caisson consists of steel plates, ranging from }in. in 
thickness at the bottom to ;y;in. at low-water line. The 
bracing for the lower part of the permanent caisson is of 
lattice girders, and extends to a height of 26ft. 6in. upward 
from the bottom, and above this timber struts, 14in. by 
l4in., are used. The temporary caisson was also braced 
with similar timber struts. From the cutting edge of 
the permanent caisson to the timber bracing the 


| ployed for that on the south side, for which staging 
/was built out from the Gateshead side on piles 
| around the site of the pier, and an open space left, 
| down which to lower the caisson. The lower part of the 
caisson was then brought on the scene, and put together 
|over the open space, resting upon timber cantilevers 
| projecting beyond the staging. On either side of the 
| caisson timber trestles were constructed, on which 
girders were laid above the top of the caisson with their 
ends supported on the trestles. When the caisson had 
| been built almost to the height of these girders, it was 
raised by eight 150-ton hydraulic jacks, steel bars, two in 











VIEW FROM SOUTH 


shell consists of plates 3ft. broad, extending the entire 
length without joints, after which there are plates 3ft. in 
height, and a timber framing is fixed above every joint. 
The cutting edge of the caisson is formed by a 
plate jin. in thickness, riveted to the outside of 
the caisson, and stiffened by angle irons on the in- 
sides. The? working chamber, which is depicted in one 
of the illustrations on page 547, was 26ft. wide, the 
roof being 8ft. 6in. high at the centre, and curving 
down to 7ft. at the sides, from where plates slope away to 
meet the cutting edge. Across the upper portion of the 
working chamber were two bearing girders, fixed trans- 
versely to the sides of the caisson, with their bases 
3ft. 6in. above the cutting edge, so that in the event of a 








CONSTRUCTION OF CAISSON 


sudden drop having taken place in the sinking, these 
girders would have come in contact with the ground and 
protected the men. On the top of the permanent caisson 
the temporary caisson was bolted with rubber joints, the 
temporary part having been removed by divers as soon as 
the masonry had risen well above high water. The 
caissons had three shafts, composed of a space for the 
bucket for lifting the excavated material, and a ladder- 
way for the men. 

At the top of the shafts were the air locks, specially 
designed and patented by the Cleveland Bridge and 
Engineering Company. The inner chamber was 
8ft. 6in. in diameter, and the entrance chamber was con- 
structed to hold four men. The north and central 
caissons were sunk by the same method as was em- 


| inserted through the next set of holes—see p. 547. 
operation was repeated till the caisson reached the bed of | 


| days and remained in good health, and forty-nine men 





SIDE, AUGUST 10th, 


| number to each girder, having previously been secured at 


the bottom of the caisson. These bars had holes drilled 
through at intervals of 18in. vertically, and through the 
lowest of these holes steel pins were passed, so that their 
ends rested on saddles placed on the top of the girders, 


and the whole caisson was suspended from the girders. | 


Then the wooden supports were sawn off and the caisson 


the caisson was lowered 18in., and the pins then 
This 


the river. As the caisson went down more plates were 


| riveted on above, and sufficient concrete was meanwhile 


put in to secure the requisite weight. In the excavations 
strata of silt, gravel, clay, and soft coal were passed 
through. The caissons, it is said, were larger than any 
others which have hitherto been used in connection 
with deep foundation work. In an ordinary way, thirty- 
five men were engaged excavating in the chamber, 








SINKING CAISSON OF NORTH PIER 


and, as a result of the very complete arrangements 
which were made, it is significant that little or no 
disease was contracted by the men, and the occurrence 
of cases of “ compressed air” illness in connection with 
the new Tyne bridge were very rare. About 100 cubic 
yards of excavation were removed daily, the stuff, 
after coming up the shaft, being dropped straight into 
barges and taken out to sea. The buckets for carrying 
the excavation were each capable of dealing with 24 cubic | 
feet of material. When the base had been reached the 
working chamber and the shafts were packed with con- | 
crete up to the level of the bed of the river, from which 
point the granite courses begin. The total number of 
days spent in caisson work was 267, and the total num- 
ber of men employed in this special work was 150. 
Forty-eight men worked under air-pressure through the | 
three caissons from start to finish without being affected; 
twenty-nine men worked through two caissons for 180 | 


through one caisson for ninety days without symptoms 
of illness. No man over forty years of age was permitted 
to work in compressed air; 4 per cent. of the men apply- 


| carried a load of 10 tons. 


| portion of the bridge, reference should be made 


—=—=—. 
ing for work were rejected at the initial medica] exay; 
nation, while thirty-one men, partly through leas te 
partly through muscular pain, gave up the work vie 
the first fortnight. The largest number of cases of ¢ ~ 
pressed air illness occurred when the pressure ey oh ear! 
varied between 24 and 80 Ib., and principally durieg Ge 
months of September and October. The amount of e * 
pressed air pumped into the caissons averaged 1320 pa 
feet per man per hour. The pressure in the caigy . 
rose from 9 lb, at the first sinking, to 36 lb. at the pe 
depth attained. The time spent by the workmen jn ro 
caissons was inversely proportional to the pressure . 
experience has proved that as excavation proceeds sec 
greater depths are reached the pressure rises and the 
shifts have to be shortened. At 25 Ib. pressure the sas 
worked 10 hours a day; at 25 1b. to 80 Ib., 71 to gi 
hours; and at 30 1b. to 361b., Thours. There was a night 
us well as a day shift. Four hours was the longest time 





VIEW FROM SOUTH SIDE, AUGUST 2nd, ‘c05 

which a man was allowed to spend in the caisson ata 
stretch, and the men, during their shift of duty, were 
permitted to leave the caisson as often as they found it 
needful, in order to respond to calls of nature, as 
no accommodation had been made in the caisson for 
their “excretions. Not the least interesting feature 
of this contract—the largest placed in Great Britain 
since that of the Forth Bridge—was the method by 
which the materials were conveyed to the river piers, 
The cableway which the contractors erected across the 
river is claimed to have been the biggest thing of its 
kind in the world. It had a main steel cable of Bin. 
diameter, and was suspended from towers at each side 


| of the river, both 96ft. high, or 200ft. above high water. 


One tower was set up above the seventh pier of the 
viaduct on the north side and anchored by steel] cables 


nt p A | on each side secured to bars firmly fixed in a heavy bed 
again jacked up, until the pins could be removed, when | 


of concrete, whilst the other was placed just on the 


| river side of the main route to the south, and anchored 


in precisely the same manner. The towers were of 
lattice steel, and standing on cast steel pivots, in order 
to allow of some play to meet the constant vibration 
caused by the wind and the sagging of the rope, there 
was a distance of no less than 1520ft. centre te 











CABLEWAY ON GATESHEAD SIDE 


centre between them. In all five cables crossed the 
river, of which the main one was 3in. diameter and 
This cableway, which was 
worked by electric power, was constructed and erected by 
the Cleveland Bridge and Engineering Company, Limited. 
It has recently been dismantled, and the rope, supplied 
by Messrs. Smith, of Newcastle-on-Tyne, has just lately 
been transferred to the Wallsend-on-Tyne shipyard of 
Messrs. Swan, Hunter, and Wigham-Richardson, Limited, 
and will in the course of two or three months be brought 
into requisition there, when the Mauritania—the new 
turbine express passenger steamer for the Transatlantic 
trade of the Cunard Steamship Company—is launched. 
Having thus detailed the construction of rag 
0 
last abutment upon which the southern span rests, am 
whence the two arch viaducts spring. This abutment 1s 
necessarily of considerable dimensions, owing to the 











June 1, 1906 


THE ENGINEER 





549 








——<<$==" 


dividing of the railway tracks. ~Difficulty was here 
experienced with the foundations, as coal workings, of 
almost prehistoric date, with ramifications in various 
directions along the bank, were encountered ; but so soon 
as the exact state of affairs was determined the 
« workings” were filled up with brickwork. This task, 
however, involved the use of no fewer than 700,000 
pricks. The south-west or main curve passes from this 
abutment over an ashlar arch of 50ft., and then by a 
45ft. skew-arch spans the Redheugh mineral branch of 
the North-Eastern Railway, a line running into Gateshead 
from the west, between the river and the main line, north 
and south, and parallel-to both. Another 50ft. arch brings 
the railway to the top of the bank, where it joins the 
main route to the south. The viaduct carrying the loop 
line to the south-east consists of three ashlar arches of 
35ft. span, and a girder span, which carries the line over 
the Redheugh branch. The Cleveland Bridge and Kngi- 
neering Company erected its offices on the Gateshead 
side of the river, as well as its machinery plant, 
including a large installation of electric plant, as electri- 
city has been used as motive power throughout the whole 
of the works. The engines for driving the dynamos are 
by Messrs. Bellis and Morcom, Limited, and the boilers, 
four in number, are by Messrs. Ruston, Proctor and Co., 
Limited, of Lincoln. For motive power and for are 
lights there have been two dynamos, their voltage being 
240, amperes 732, and they have been making 400 revo- 
lutions per minute. For ordinary electric light there 
were two engines by Messrs. Robey and Co., Limited,. of 
Lincoln, which drove two other dynamos constructed by 
the Phenix Dynamo Company, Limited, of Bradford, of 
110 volts, 50 ampéres, and 315 revolutions per minute. 
For supplying air to the men engaged in the coai work- 
ings, as well as to the working chamber of the caissons, 
the contractors had three Riedler patented air compressors, 
made by the Airdrie Iron Company, with motors by J. 
P. Hall and Co., Oldham, their figures having been 125 
boiler H.P., 220 volts, 480 ampéres, and 500 revolutions. 
The railway approaches and bridge will be fully signalled, 
and there will be a large signal-box situated at either end 
of the bridge ; both these boxes are to be equipped with 
the Westinghouse electro-pneumatic signalling, which is 
already in extensive operation on the North-Eastern 
Railway at Tyne Dock. The river staging, clearly illus- 
trated in several of the engravings, has now been 
removed, and two of the river channels will probably be 
opened when this appears in print, whilst all that remains 
to be done to complete the work is the flooring of two 
bays on the north land span and the north river span. 
The North-Eastern Railway Co.’s engineering depart- 
ment staff have already laid three lines of permanent 
way on the south river way, and on the north approach 
these rails are of the 90 1b. type, but those on the bridge 
will be 1041b. flat-bottomed rails, the same as on the 
‘Old High Level.” With the exception of one pilaster 
to be built on the west side of the piers, the whole of the 
masonry work is now quite completed. A start has been 
made with the painting, commencing from the south side, 
and it is therefore now possible to gain an excellent 
impression of the symmetry and proportions of the new 
“High Level,” which will undoubtedly rank as one of the 
most important railway achievements of the present 
generation—a monument both to the enterprise of the 
North-Eastern Railway Company and also to the skill 
and ingenuity of the distinguished engineers responsible 
for its design and construction. As previously remarked, 
Mr. Charles A. Harrison, M. Inst.C.E., the chief engineer 
of the Northern Division of the North-Eastern Railway, 
was responsible for the designing of the bridge, and he 
has been represented in the work by Mr. A. Cameron, 
A.M. Inst. C.E., to whose courtesy our representative is 
indebted for much valuable information incorporated in 
this description. Forthe Cleveland Bridge and Engineer- 
ing Company, Limited, Mr. F. W. Davis—one of the 
directors, and a recognised authority on caisson sinking 
and deep foundation work generally—has supervised the 
whole of the work, there having been no sub-letting what- 
ever, as the Darlington firm have executed the whole of 
the steelwork and masonry themselves. At the outset, 
Mr. Davis had the assistance of Mr. C. 8. R. Kirkpatrick, 
but since the latter’s appointment to the City Engineer- 
ship of Newcastle-on-Tyne, Mr. J. H. Walker has acted 
as Mr. Davis’s chief lieutenant, and to him, as well as to 
Mr. Davis, we are indebted for the use of several of the 
very interesting photographs which we have been enabled 
reproduce in this article. 











FRENCH DREADNOUGHTS. 


Arter the launch of the Dreadnought the efforts of all 
naval Powers of the world have been concentrated on 
the solution of the problem as to what type of vessel is 
most fitted to combat with her. In France the debate 
between the “new” and the “old” school has now 
reached an acute phase. The followers of Admiral 
Aube’s doctrine still maintain that the fatal blow to English 
mastodons must be brought “below the water-line belt ;” 
la torpille est Varme francaise par excellence, says 
M. Fontin, in his preface to M. Noalhat’s new book on 
mines and torpedoes. Lieutenant Suarez, in “ La guerre 
avec l’Angleterre,” and other writers of the new maritime 
league attack the naval policy followed until now—the Eng- 
lish—and advocate a purely French policy. France is to do 
away with armoured vessels; line-of-battleships and big 
cruisers only are responsible for the great disproportion 
of British and French forces. If the resources of the 
nation are concentrated in the building of corsaires and 
the preparation of flotilla warfare, it will be possible in a 
few years to create a number of commerce destroyers, 
submersibles, and blockading ships able to convert 
“Portsmouth, Gibraltar, and Malta into mousetraps for 
the English fleet.” 

The influence of these theories on French naval opinion 





of the revolution torpedoes will bring in sea fighting. 
But as it is yet too early to prophesy the degree of effi- 


ciency and reliability to which torpedoes may be brought, 


submarine and torpedo craft construction isa sure sign| In the original designs presented last year by the 


| Conséil Supérieur, the armament was, four 12in., twelve 
9°4in., and sixteen 3in. guns. The Marine Minister in 
this year’s discussion of the naval programme has 


it is no wonder that all responsible authorities have | modified the design, reducing the water-line armour from 


decided in France also to follow the example of England. 
Thus, as a result of the Dreadnought panic, the English, 
German, American, and Japanese Dreadnoughts will have 
to count with a new rival—the French Seltlathip-eraieor. 
The naval standard of the reorganisation of French forces 
is based on that of the British Navy. An approximate 
idea of the comparative strength at the beginning of 
1906, and within a period which can be roughly estimated 
up to 1910, is given by the following table :— 


TABLE I, 
Battleships. 
1906. 1910. 
No Aggregate No Aggregate 
“Displacement ““* Displacement. 
British 56 775,000 56 815,500 
French 26 262,000 26 299,000 
Armoured cruisers. : 
British 26 295,900 39 482,800 
French 19 159,400 23 219,400 


As a basis for all estimates the assumption has been 
made that the useful age of men-of-war can be com- 
puted as follows :— 

For Battleships sner Sap 25 years. 
COMING ois. aes. ink Fda): san, Dc pt 
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», Destroyers and torpedo boats ... 

The Conséil Supérieur de la Marine in 1905 compiled 
a programme of naval constructions to be carried out in 
fourteen years. The number of vessels at the end of this 
period, compared with the number of ships existing in 
1905, is given below :— 


” 
” 
” 


In 1905. In 1919, 
First-class battleships 11 19 
Second-class battleships ... 10 18 
Coast defence battleships... 9 ~- 
First-class armoured cruisers ... 10 18 
Second-class armoured cruisers 9 18 
Protected cruisers and scouts ... 29 6 
Destroyers ... 50 109 
uN 5. 6S ae ee 49 
Submersibles ... ... re 82 


To realise the importance of this projected increase of 


| 280 mm. (1lin.) to 250 mm. (10in.), in order to increase 
the speed from 18 to 19 knots. The results of the Russo- 
| Japanese war are also responsible for the reduction of 
| armour thickness; the experience of the sea-fighting in 
the “ar East seems to prove that the water-line belt is 
| seldom hit, and never pierced. 
| Parliament, which was asked to approve the con- 
| struction of six units of the type proposed by the 
Government, has not accepted this type, demanding an 
increase of speed, which, according to the conlusions of 
the Budget Commission, ought to be at least 20 knots. 
M. Charles Bos, backed by M. Lockroy and Admiral 
Bienaimé, has presented a project of a standard type of 
battleship-cruiser embodying the desideratum of the 
majority of naval authorities. 
M. Bos’s design is based on the adoption of a uniform 
calibre gun, the 10°8in. The reduction of calibre will 
| correspond to an increase in the ballistics of heavy guns, 
a practice not at all unusual with naval guns, especial] 
in France, where the calibre of primary armament fro’ 
420mm. has gradually been reduced to 370mm., 340mm., 
and finally to 305mm. It is asserted that, in many 
respects, the .:mament of the new French ships will be 
superior to that of the English Dreadnought. The 12in. 
guns, Mark XI., of this ship will have, as is known, an 
effective range of 10,000 yards or more, so that the 
superiority of the French armament can only lie in the 
number of guns and the velocity of fire. But the tactical 
value of these qualities,dependent upon speed, is much 
diminished by the fact that the choice of range of fire 
| will remain with the Dreadnought, which, beyond 8000 
yards, can smash her French rival without getting hurt 
by her 10°8in. shot. The new projected naval gun for 
the French navy would have the following charac- 
teristics :—Calibre, 274 mm. (10° 8in.) ; length, 45 calibres ; 
weight of projectile, 740]b.; initial velocity, 2800 foot- 
| seconds; the length of the projectile to be greater than 
that of the 12in. guns—length 40 calibres—now existing. 
The number of rounds for each gun from 60—Minister’s 
programme—is raised to 100. 
The discussion of the French naval programme cannot 
| fail to recall the instance of the Edgar Quinet. The 
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naval power it must be remembered that by the time the 
new naval standard will be attained, all obsolete battle- 
ships—Hoche, Marceau class, Courbet, &c.—the coast 
defence ships (Bouvines, Jemmappes, &c.), and all the 
protected cruisers now existing will have ceased to make 
part of the active fleet. There will be a strong nucleus 
of six units of the République class, around which will 
be grouped a formidable force of battleship-cruisers, an 
aggregate of uniform vessels whose characteristics are 
now being discussed, and are to be settled within this 
year. The French also have assumed the Dreadnought 
as the probable rival in future sea fights. There is yet 
but little data available concerning the German and 
Japanese Dreadnoughts, but there is enough information 
to hand to foresee the final stage of the evolution which, 
in France, will lead to a national type of battleship. 

The design of this type is far from embodying the 
American conception of the ‘“compromiseless” battle- 
ship. Armament, protection, and speed have to combine 
in a compromise which fixes the displacement at 18,000 
tons. One party maintains that the first two of these 
cardinal virtues of a battleship must be developed to the 
detriment of speed, the most unreliable of tactical 
qualities. Having proclaimed the “fragility” of speed, 
this party adds: “Speed is not a weapon, and cannot 
substitute a weapon; at the service of the weakest, it 
may induce hint to run away.” A project which charac- 
terises this tendency to neglect speed for the benefit of 
guns and armour contemplated an armament of sixteen 
12in. guns and 12in, armour, but it has not been taken 
into account. 





thust not be under-estimated ; the steady progress of 
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THE PROPOSED FRENCH BATTLESHIP-CRUISER 


building of this armoured cruiser of 14,000 tons and 
24 knots was to have commenced more than a year ago 
at Brest, and has been delayed till the end of 1905 on 
account of the armament. The Quinet, and her sister 
ship Waldeck Rousseau, according to the original design 
were to have been armed with four 7°6in. guns and six- 
teen 6°4 guns, but owing to the efforts of M. Bos it has 
recently been decided that the armament shall consist 
only of 7°6in. guns. This is the first step to the 
realisation of the ideal to which, according to M. Lockroy, 
the French navy must aim. One type of ship, one type of 
gun, one type of shot. The next step, with all probability, 
will be the battleship-cruiser of 18,000 tons. A rough 
sketch is given herewith of the disposition of guns and 
armour of this proposed type of war unit for the French 
navy, with some data showirg the scheduled weights, 





a propos of which it is scarcely necessary to call attention 
to the fact that the aggregates of weights comprised under 
each of the heads given have surely been under-estimated. 
The displacement of a vessel satisfying all the require- 
ments to be embodied by the design in question would be 
nearer to 19,000 than to 18,000 tons. 

The choice of the 10°8in. gun for the main armament 
will furnish artillerists sufficient matter for elaborate 
debates ; here we may only point out that the anti-torpedo 
boat armament—3in. guns—seems inadequate for the pur- 
pose it may be called to fulfil. With the abolition of inter- 
mediate calibres, the réle of destroying the unprotected 
parts and superstructures of the enemy’s ships must be 
combined with that of repelling attacks of sea-going 





destroyers and torpedo boats, and this can only be 
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obtained by the adoption of a bigger calibre for small 
guns. As the practice of the leading naval Powers shows, 
this calibre cannot be chosen under 4in. 

A novel feature in the French design in question will 
be the number of engines, two instead of three; the triple 
screw, adopted after the German pattern, does not seem 
to give much satisfaction in France either with battle- 
ships (Suffren, Henri IV.) or with armoured cruisers 
(Jeanne d’Are). 

The ram is to be suppressed, thus following the prac- 
tice initiated by the Japanese with the Satsuma. Super- 
structures, which now disfigure all war vessels of French 
design, are to be much reduced, and military tops 
abolished. The funnels are to be higher, and protected 
at the base by armour grating. 








PREFERENTIAL RATES FOR FOREIGN AGRI- 
CULTURAL PRODUCE. 


In April, 1904, a Departmental Committee was 
appointed by Lord Onslow, the then President of the 
Board of Agriculture and Fisheries, to inquire as to 
“the rates charged by railway companies in Great Britain 
in respect of the carriage of foreign and colonial farm, 
dairy, and market produce from the ports of shipment, 
or of arrival, to the principal urban centres, and to report 
whether there is any evidence to show that preferential 
treatment is accorded to such produce as compared with 
home produce ; and, if so, what further steps should be 
taken by legislation or otherwise to secure the better en- 
forcement of the law in the matter.” The Earl of Jersey 
was the chairman, and the other members of the Com- 
mittee were Sir James Lyle Mackay, Colonel Sir Herbert 
Jekyll, the Assistant Secretary of the Railway Depart- 
ment of the Board of Trade ; Sir Charles J. Owens, chair- 
man of the London and South-Western Railway; Mr. 
Alfred Baldwin, chairman of the Great Western Rail- 
way, who resigned from the Committee in May, 1905, 
and was replaced thereon by Mr. Gooday, the general 
manager of the Great Eastern Railway; Mr. Haygarth 
Brown, a superintending inspector of the Board of 
Agriculture and Fisheries ; Colonel Kenyon-Slaney, and 
Mr. George Lambert. The selection of the Committee 
was adimirable, as whilst the railway interests were well 
represented, the other members of the Committee are 
well known as being authorities on agricultural subjects. 
The report of their labours and conclusions has just been 
issued. It appears that immediately after their appoint- 
ment circular letters were addressed to 290 Chambers of 
Agriculture, agricultural societies, and clubs, to 334 
honorary agricultural correspondents appointed by the 
Board of Agriculture and Fisheries in all parts of Great 
Britain, and by the insertion of nctices in the Press all 
over the country. The response was poor. After a long 


interval names were sent in by representatives of | 


Chambers of Agriculture, &c., but these required time to 
collect their facts, and some cried off in the end. 
Eventually twelve witnesses, as representatives of such 
bodies, gave evidence, and three who represented their 
own interests, 
and Fisheries. Nine witnesses from the railways gave 
evidence. 

If the response from the Committee as to facts was 
poor, the facts themselves were poorer. 
could not have been presented, and it must be a great 
satisfaction to the railways that they have been exonerated 
from the charges that were levelled against them. 


they were founded, may be judged by one of the first 
cases mentioned in the report, which was that whilst the 
charge for fresh meat from Haddington and Glasgow to 
London was 70s. per ton, the rate for frozen meat from 
Glasgow to London was only 53s. 4d. in three-ton lots, or 
45s. per ton in 20-ton lots, loading three-tons per truck at 
owners’ risk, The witnesses for the Caledonian and 
North British railways, in reply, pointed out that fresh 
meat and frozen meat were not carried under the same 
conditions. Fresh meat was hung up in specially-con- 
structed vans, and the average loading per van was only 
15 ewt. in the summer and 27 ewt.in the winter. Frozen 
meat was not hung, but packed so closely as to load 
upwards of 5 tons 10 ewt. per truck. Frozen meat was 
conveyed from London to Glasgow, but not from Glasgow 
to London. The rate of 45s. per ton was put into opera- 
tion because the shipping companies trading between 
America and Glasgow wished to try to secure a portion 
of the frozen meat traffic which came from America 
direct into the Thames. This object had not been 
obtained. Railway rates operated in both directions, and 
the result had been that any want of meat in Glasgow 
was supplied from London. The average of 27 cwt. per 
van for fresh meat worked out at 2°95d. per van per 
mile, compared with 4-10d. per truck for frozen meat, 
assuming it was loaded with only three tons to the truck; 
so that if there was any preference it was largely in 
favour of the home producer. The difference in the 
charges for fresh and frozen meat was referred to also 


by another witness, who said that the rate of 25s. per | 
ton from Birkenhead and Liverpool necessarily governed | 
the whole of the port rates throughout the kingdom. | 


The result was that the farmer at Barnstaple who paid 
383. 41. per ton for two-ton c nsignments, or 34s. 2d. per 


ton for three-ton consignments, found himself in full com- | 
petition with a rate of 17s. 6d. per ton on foreign meat | 
from Southampton on the one side, and a rate of 25s. per | 
The great Western | 
witness stated in reply that the rate from Birkenhead to | 


ton from Liverpool on the other. 


London was 25s. per ton for lots of three tons and upwards, 
and was applicable to all meat, whether foreign or 
English ; that the traffic was conveyed in full train loads 
direct to London, and the cost of carriage was therefore 
very much less than in the case of a train which had 
to take trucks on and off at intermediate stations; 
that if a low rate were not charged from Birkenhead the 


and the Committee also heard the 
evidence of two inspectors of the Board of Agriculture | 


A weaker case | 


The | 
character of these charges, and the flimsy base on which | 


traffic would be carried by water direct to London or 
some port in the South; that the profit on the meat 
rates from Barnstaple was not sufficient to induce the 
Great Western Railway to compete with the London and 
South-Western for the traflic, though both routes from 
Barnstaple were practically the same distance ; that there 
was a better chance of vans returning loaded in the 
direction of Birkenhead than in the direction of Barn- 
staple, but assuming the same charges for empty working 
in both cases, the necessary correction of the previous 
witness’s figures would show a profit of only 5s. per ton 
from Barnstaple, as against 7s. per ton from Birkenhead ; 
that the comparisons were based on a distance of 229 
miles from Birkenhead, although the shortest route by 
the London and North-Western Railway was but 194 
miles, and large quantities were carried by that route, 
whereas the distance from Barnstaple was taken as 200 
miles, though the whole of the traffic was carried 210 
miles; that most of the meat carried from Birkenhead 
was beef, which loaded nearly three tons per van, while 
most of the meat carried from Barnstaple was mutton, 
which loaded about half that quantity per van, and that 
the separation of the toll from the rate was really im- 
practicable. The goods manager of the London and South 
Western Railway stated that the rate of 17s. 6d. per ton 
from Southampton was for frozen meat in five-ton lots; 
that the rate from Southampton was fixed quite irre- 
spective of the rate from Liverpool; that, taking into 
consideration the different distance of London from 
Southampton and from Barnstaple, the absence of 
terminal at Southampton, the loading of five tons per 
truck while three tons from Barnstaple would very often 
occupy two trucks at the deast, the decreased risk in 
conveying frozen meat as compared with freshly killed 
meat, and the free use of slaughter-houses at Barnstaple, 
were in favour of the home traffic; and that the rates 
from Barnstaple referred to were reduced rates which 
the company put into operation in 1896, and were typical 
of what had been done over the system to benefit home- 
produced meat, the traffic in which was shown by figures 
to be fairly maintained. The general manager of the 
South-Eastern and Chatham said that the principal 
foreign produce conveyed by that railway company was 
fruit, of which in one year 6952 tons were conveyed from 
Boulogne and Calais out of a total of 50,509 tons conveyed 
by the company to London, and nearly all the foreign fruit 
came before English fruit was produced. The company 
charged the highest rates that they could get on the foreign 
produce, and if they charged more, the traffic would go 
by water direct to London. A much larger quantity was, 
in fact, conveyed by boat direct to London, the charges 
being less than what the company charged, and the reason 
why thecompany obtained some of the traflic at higher rates 
was on account of the better delivery given by railway. 
Equal mileage rates were impossible, and therefore it was 
not possible to give Staplehurst, for instance, the same 
mileage rate as a through rate from Calais or Boulogne. 
| With regard to eggs, the home production was insufficient 
for the local markets. In 1904 the company carried 645 
tons of eggs from Calais and Boulogne to London, and 
224 tons to other stations on the line in Kent and Surrey, 
making a total of 869 tons, and from London to twenty- 
six principal stations on the railway the company carried 
| no less than 2385 tons of eggs. Of the local produce con- 
| veyed by the company at least 90 per cent. was carried 
| at special rates, and the company had received no com- 
plaints. With regard to facilities for the conveyance of 
fruit, a programme of trains is drawn up at the com- 
mencement of each season after consultation with the 
salesmen and growers; rough handling of fruit was pro- 
hibited under pain of dismissal, and there had been no 
| complaints and no dismissals, and there was no delay in 
| the conveyance or delivery on the part of the railway com- 
j pany. The delays which did occur and were sometimes 
very serious were due to the congestion of traffic at the 
| markets preventing delivery, and, in some instances, were 
| due to salesmen keeping the vans waiting while they dis- 
| posed of fruit they had already received. The foreign 
| traffic came in boat-loads, and was sent away at once in 
| train-loads, being put straight from the ship into the truck, 
|and was conveyed to its destination without stopping, 
| there being no shunting about at intermediate stations in 
order to take on one truck here and another truck there. 
The conditions were therefore entirely different between the 
foreign traffic and taking up the local traffic at the local 
| stations. Home traffic was delivered at the market by the 
| company during the night, but foreign did not arrive in Lon- 
| don till between seven and eight inthemorning, andthecom- 
| pany did not deliver it to the market, the salesmen having 
to fetch it away after eight o’clock when the vans were 
| admitted to the station. The company allowed reductions 
| of 10 per cent. and 15 per cent. off the special rates on 
home fruit for consignments of over two and four tons 
| respectively; but on 42,3827 tons conveyed, bringing in 
| £28,578 as railway charges, the reduction of 10 and 15 per 
cent. claimed only amounted to £190 upon 2824 tons, 
the remainder of the traffic being sent in lots under two 
|tons. The summary of Mr. Vincent Hill's reply is 
| quoted in full, partly because it relates to a subject all 
can understand, partly because it is at the very doors of 
most of us, and partly owing to the fact that the South- 
Eastern possesses a bad name. 3 
The Committee commence their report by a comment 
that they were asked to report whether there was any 
evidence to show that preferential treatment is accorded 
to foreign and colonial produce as compared with home 
produce. They say that if there are in force rates under 
which a local trader at a station between a port and a 
market sees foreign and colonial produce in large quanti- 
| ties conveyed the greater distance from the port to the 
| market on better terms better than he can command for 
sending his small quantities to the market, it is natural 
that this trader should consider that this was preferential 
| treatment, and this accounts for the wide-spread feeling 
of grievance which led to the appointment of the Com- 
| mittee. The report concludes on this subject by saying 
| that in their view this prima facie preference is justified 











and explained by the railway companies on the grounds 
of the greater bulk, more constant and regular supplies 
and better packing of the foreign and colonial consign. 
ments ; of the lessened cost, therefore, of dealing with 
them, and also of the undeniable fact that in many cases 
the competition of water transif is so severe that’ unless 
they have the rates which now prevail, this traffic would 
equally go to its destination, and would equally compete 
with home produce in the market, but that the profit 
of carrying it would go into the hands of others than 
they, and so their power of spending on the develop. 
ment of their business would be lessened to the general 
detriment of the British public. It proceeds to say that 
the committee recognise the strength of the justification 
and explanation, and cordially admit the generous offers 
and efforts made by most of the great companies to 
stimulate local agricultural trading offers and efforts that 
have met with but very scanty recognition. The local 
trader cannot expect for small, irregular, and often jj]. 
packed consignments the same rates and facilities as 
are given to the large, regular, and well-packed with 
which he is in competition; and, in order to clain, 
equal rates and facilities, he must organise something 
like a reasonable approach to the conditions under 
which the competing trade is carried on. Reference, 
inter alia, is made to the Railway and Canal Commis. 
sion, and further on the report refers to the fact that 
when Parliament revised the maximum rates they 
allowed three principles. Firstly, that a reduction should 
be. made for large consignments ; secondly, that there is 
a lower proportionate cost for carrying traffic a long 
distance than for a short distance, and, consequently, a 
diminishing rate was consistent; and, thirdly, that the 
rates for traffic might vary according to the system of 
packing. 

The Committee made a strong point of the fact that 
London, Glasgow, and the other great distributing 
centres of traffic, are all accessible by water, so that if 
the complaints of preference were removed by the com- 
panies ceasing to carry the traffic, the greater part, or 
perhaps the whole of it, would still reach its destination 
by water. Water competition is a material factor in 
compelling the railway companies to make their rates as 
low as they profitably can, in order to secure the traffic, 
or a portion of it, which would otherwise go by water. 

Reference has already been made to rates for fruit. 
As regards that, home growers appear to be handicapped 
principally by the fact that foreign fruit ripens sooner, 
owing to climatic conditions, and so reaches the market 
sooner and commands higher prices than the home fruit, 
which cannot be sent to market until later, and is then 
frequently sent in such gluts as to command very low 
prices. Where this is so, the foreigner is able to bear the 
cost of transport from abroad, because of its high com- 
mercial value, while the home fruit, because of its low 
commercial value, may in some cases not be worth the 
cost of picking and transport to market. 

The report then proceeds to deal with the subject of 
existing remedies against preferential rates. Reference 
is made to Section 31, which says that any person 
receiving or sending or desiring to send goods may 
submit a complaint, and the Board of Trade are 
empowered to call upon the railway company for an 
explanation and to endeavour to bring about an amicable 
settlement of the differences. Complaints under the secticn 
may also be made by local authorities or associations cf 
traders or chambers of commerce and agriculture on 
behalf of themselves or any traders or persons in their 
districts. The section also requires the Board of Trade 
to submit reports to Parliament from time to time of the 
complaints made and the results of the proceedings 
taken. The procedure followed is simple and inexpensive. 
When a complaint is received the Board of Trade send a 
copy to the railway company or companies concerned, 
and the correspondence that ensues through the medium 
of the Board of Trade is sufficient, in some cases, to show 
tc the complainant that his complaint cannot be 
sustained in view of the explanation of the railway 
company, and sufficient in other cases to lead the 
railway company to propose a remedy for the grievance 
revealed by the complaint. In cases where corre- 
spondence does not answer this purpose but only serves 
to define the points at issue, the Board of Trade offer to 
arrange a meeting between the parties to discuss the 
complaint if an amicable settlement appears possible. 
These meetings, over which the secretary or an assistant 
secretary presides, oftenresult in an amicable settlement. 
The Departmental Committee on Fruit Culture stated in 
their report that the Committee are disposed to think 
that the action of the Board of Trade under the 
conciliation clause has been most advantageous to 
traders so far as it has been employed. 

After referring to the procedure of the Railway and 
Canal Commission and the probable cost of appearing 
defore them, the report of the Committee proceeds to 
refer to the suggested remedies. One of these, that when 
any special rate was quoted or offered by any railway 
company any trader on the same system should be able 
to demand a similar or equivalent rate in proportion to 
the mileage from his station under similar conditions as 
to bulkhead packing. The intended effect being to 
require all rates to be framed on the basis of the low rates 
quoted by the companies to meet water competition, the 
proposal was warmly supported and objected to by 
various witnesses. The object was stated to be to put 
home and foreign traffic on an equality, and trading 
witnesses naturally preferred that this should be attained 
by lowering the rates on home traffic rather than by 
raising the rates on foreign traffic. One witness admitted 
that it would make a great difference to the railway 
companies. The railway companies urged that at present 
traders are entitled to similar rates under similar con- 
ditions, that non-competitive traffic is not entitled to the 
same rates as competitive traffic, the circumstances not 
being similar, and that if the companies are to be 
excluded from quoting lower rates for competitive traflic 
in order to obtain a portion of it the effect would be 
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disastrous, not only on the trade which has been built up 
on the faith of the rates in operation, but the railway 
companies also, who might have to increase the rates on 
home traffic in order to earn sufficient to pay working 
expenses and to give some return to the shareholders. 
Qne goods manager stated that all along the coast of 
England ports are competing with one another, and a 
ort that is a long distance off some big centre of con- 
sumption has to charge the same rate over its long- 
distance traffic as some port which is nearer is charging 
for that same traftie over its shorter distance; otherwise 
the long-distance port would not get some of the traffic. 
The rate, therefore, that that long-distance port has to 
charge is a very low one per mile compared with the rate 
charged by the port that is near the centre of consumption ; 
and if the rate for the intermediate man is to be based on 
the rate from the long-distance port, it would mean the 
pulling down of all rates to a very low figure indeed. 
The Committee pointed out that large quantities of the 
imported traffic, after reaching the distributing centres 
by railway and sea, are distributed to a large surrounding 
district by means of the railways, but no complaint is 
made of the rates charged on this traffic. As regards 
London, evidence was given to show that larger quan- 
tities of meat, butter, cheese, bacon, eggs, &c., are con- 
veyed from London to the country than the companies 
convey from the country to London, the local produce 
not being sufficient for local requirements. Railway 
rates always being the same in both directions, any reduc- 
tions of rates which the railway companies might be com- 
pelled to make to benefit home produce would also apply 
to this imported produce, and would enable it to compete 
with the farmer at his own door even more acutely than 
at present. This result had not been contemplated by 
witnesses in making their suggestions, but even if it had 
been, it could hardly be imagined that they would have 
suggested that the companies should be compelled to 
discriminate between the imported and the home pro- 
duce, and charge higher rates on the one than on the 
other in order to benefit the home producer. 

The last point noticed by the Committee was co-opera- 
tion. They remark that the most effective way in which 
the home producers can claim and can obtain lower 
rates is to combine and to co-operate with the object of 
sending their produce in larger quantities, and packed so 
as to give good loading in the trucks. The companies 
say they not only desire, and are willing to give every 
assistance to bring about such co-operation, but some of 
them point to the special efforts which they have already 
made and are continuing to make in this direction, 
though hitherto their efforts have met with very little 
success. Combination and co-operation on the Continent 
have, it is stated, been of great advantage in enabling the 
foreign produce to be imported into this country, but 
here it appears to be difficult to induce the farmers to 
co-operate. Examples are quoted in the report of what 
the companies have done in this matter. It was also 
stated that the home producer suffers from want of 
system in his packing. It was stated, for instance, that 
the London and South-Western Company recently made 
a reduction of 25 per cent, in their rates for strawberries 
from a certain district to London if the form of packing 
was altered from cross-handled baskets to boxes packed 
in crates. The growers deciined to alter the form of 
packing, and the result of their refusal was not only to 
render the company quite unable to reduce the already 
low rates they were charging, but also compelled the 
company to expend no less than £1000 in providing 
additional accommodation, which would have been 
unnecessary had the growers been prepared to pack 
their produce with a view to the better loading of the 
vans. Further, that the company had to put in addi- 
tional sidings, because the methods of packing so 
increased the number of trucks that had to be used. 
Sir George Gibb said that he found that the farmers were 
beginning to see that co-operation was the true method 
to get their traffic carried at the cheapest cost, and he 
mentioned that the company are now building warehouses 
especially in reference to milk traffic, for the purpose of 
enabling the farmers from one whole district to con- 
centrate their milk, to get it Pasteurised in that building, 
and then to send it to the consuming centres. 

The Committee end their report as follows :—“The 
conclusion at which the Committee have arrived is that 
the evidence tendered has failed to show that the railway 
companies are giving undue preference to foreign and 
colonial produce as compared with home produce, con- 
trary to the intention and effect of existing legislation. 
The Committee are not prepared to recommend that any 
‘further steps should be taken, either by legislation or 
otherwise, to secure the better enforcement of the law in 
the matter,’ as the evidence shows that there has been a 
marked absence on the part of complainants to avail 
themselves of the existing remedies provided by 
legislation, and there is no proof that these remedies are 
inadequate for the purpose. When traders wish to 
press their complaints they, or the associations or bodies 
they represent, should do so formally, complaining to the 
Board of Trade under Section 31 of the Railway and Canal 
Traffic Act, 1888, or to the Railway and Canal Commission, 
before whom the details could be thorougly thrashed out. 
The Committee have indicated in the course of their 
observations in what respects they think that the Board 
of Agriculture and Fisheries might render useful assistance 
in helping complainants to take advantage of the existing 
remedies. The Committee would also suggest that the 
Board of Agriculture and Fisheries should issue circulars 
from time to time recommending producers to apply to 
the railway companies which carry their produce for the 
various rates at which the produce they may wish to 
send will be carried according to the method of packing 
and the size of the consignments.” 
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LONDON COUNTY COUNCIL ELECTRIC SUPPLY 
BILL. 
No. V.* 

We are now within measurable distance of the end of the 
opposition to the Bill. On Thursday, last week, something 
like a dozen opponents were heard, and although only two 
more sittings will be held before Whitsun not a great deal 
ought to remain over. 

Chiswick, Hornsey, Finchley, West Ham, Wimbledon, 
Beckenham, Bexley, Dartford, Ealing, and the County 
Council of Middlesex have each put their cases, and the 
points of opposition are of such similarity that they may be 
quickly summed up. The most strenuous objection is taken 
to the London County Council being given the powers asked 
for to enable it to go to the Board oi Trade and ask that the 
prices charged by any authorised distributor should be 
revised; that is Clause 35. Under this section of the Bill, 
it is argued for the London County Council, the Board of 
Trade, on being applied to, is to take into considera- 
tion all the circumstances of the case, but the comparative 
vagueness of the wording, as the clause at present is, led to 
differing expressions of opinion from one or two members of 
the Committee. The Chairman hardly appreciated the 
position taken up by the opposition on this matter, and par- 
ticularly by the authorities outside London. They challenge 
the equity of another municipal authority having ‘ electr‘cal 
police duties ’’ over them, as it was picturesquely put, of a 
kind which had never been granted to any company or 
authority before. The Chairman said that, speaking for 
himself, he was of the opinion that where local authorities 
had spent large sums of money in electrical supply under- 
takings on behalf of the ratepayers, the Board of Trade 
wouldinevitably take into consideration this fact when dealing 
with any application under Clause 35 on the part of the 
County Council. This, however, hardly met the point as to 
the annoyance and inconvenience which must undoubtedly 
arise were a purely trading body—such as the London County 
Council would be—to have authority which was not reciprocal 
as against itself at the hands of the authorised distributor. 
Counsel for the London County Council suggested that this 
was purely a question of the wording of the clause, and could 
be settled after the preamble of the Bill had been passed. 
This called forth a united expression of opinion from the two 
Unionist members of the Committee that the very founda- 
tion of the Bill rested upon Clause 35, and that as the Chair- 
man had spoken for himself, they thought it fair that they 
should speak for themselves. Mr. Rutherford, one of the 
members in question, openly stated his conviction that the 
Bill was unfair as regards this clause. 

Another objection made by the opposition was that the 
Bill as at present drafted was ambiguous with regard to 
allowing competition, but this was amply met by the Chair- 
man announcing that the Committee were unanimous that the 
Bill, if it were passed, should beclearly made to prevent this. 

On Monday the various oppositions were continued. The 
chief feature of the day was the more or less veiled conflict 
between the Committee and counsel representing opponents 
as to traversing ground already well covered, but the main 
points of each specific case may be mentioned. Thus the 
Middlesex County Council, on the grounds of municipal self- 
government, proposed that the Bill should be limited to the 
county of London, and that if the interests of London and 
neighbouring counties are identical in the matter of electric 
supply, the proposition should be pvt into force by the 
formation of municipal combinations in the shape of boards 
of control. As an alternative it was also suggested that the 
whole of Middlesex should be included in the Bill, if any 
portion at all. 

The opposition of East Ham followed the line pursued by 
other local authorities—viz., that the electrical undertaking 
was a good and well-managed one, and that the load factor 
was the best among those of the authorities outside London. 
The case put forward for the Woolwich Borough Council was 
somewhat different, inasmuch as it approves the principle of 
the Bill but wishes for certain modifications as to the possi- 
bility of competition at the hands of the County Council. In 
addition, the Woolwich Council strongly objects to the 
inclusion of the outside areas, not wishing to have to bear the 
risk of any loss being made in connection with such outside 
area. For the Kent Electric Power Company willingness 
was expressed that the clause giving authority to supply in 
contiguous areas should be in the Bill, so as to obviate the 
necessity for the inclusion of any portion of the Kent Com- 
pany’s area. Marylebone, again, introduced its special 
‘* point,’’ viz., it wanted some protection for the large capital 
expenditure which that borough council had incurred in 
purchasing the undertaking of the Metropolitan Electric 
Supply Company in its area, a large portion of which was 
represented by goodwill, and not by any tangible asset. The 
case for the Stepney Borough Council was that in the face 
of the favourable terms offered both last year and this year 
by the Administrative Company for supply in bulk, it was 
unfair to allow the County Council to take the place of the 
Administrative Company without giving Stepney the agree- 
ment offered by the company. Mr. Williams for the Stepney 
Council, also raised the matter of loans, and suggested that 
the London County Council might use the Bill as a lever to 
restrict the granting of loans for the extension of municipal 
works in London. Later on in the day this matter was dis- 
cussed quite seriously, and for the first time during the 
inquiry was taken as if of importance. The Committee 
evinced such interest in the question that quite a long dis- 
cussion took place in order to make it clear that all the 
London borough councils must obtain the sanction of the 
London County Council for electric lighting loans, which, 
however, need not necessarily be carried on through the 
County Council. Borrowing from any source may take 
place, but should the consent of the County Council be 
refused, then the borough council may appeal to the Local 
Government Board. 

The case of the Westminster City Council was put by Mr. 
Blennerhassett at some length, and from his speech it 
appeared that he claimed somewhat unique circumstances as 
compared with other opponents. No less than seven com- 
panies supply in Westminster at present, all of which are 
purchasable by the Westminster Corporation. The generating 
station of the Central Electric Supply Company, although 
outside the Westminster area, may also be acquired, and 
the fear is that arrangements come to by any such authority 
as the London’County Council under the terms of their Bill 
and the companies in question, may seriously prejudice the 
rights of the Westminster Corporation iz the future. Apart 
from this aspect of their case, however, Mr. Blennerhassett 
offered the most uncompromising opposition to the scheme in 
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order to prevent any possibility of an extra burden upon the 


rates. Even when the Council bought out the electric light 
companies it was stated that it would be very seriously 
considered whether it would be wise to carry on the under- 
taking itself, or to lease it to some persons more competent 
to do the work. 

Mr. Freeman, who is leading counsel for the Bill, made a 
few amendments on Tuesday with the object of meeting some 
of the criticisms both from the Committee and from the 
opponents. From the commencement there has been great 
hostility to Clauses 11 and 35. Clause 11 details the bodies 
or persons whom the Council may supply apart from 
authorised distributors, and it includes railways, tramways, 
canals, Government departments, and premises partly within 
and partly without the area of an authorised distributor. 
It is now proposed to strike out ‘‘ Government departments,”’ 
and to limit the use of electrical energy supplied to other 
persons or bodies in such a way that only 20 per cent. may 
be used for lighting purposes without the consent of the 
authorised distributor. It may be remembered that consider- 
able criticism has been made upon the fact that a railway 
company supplied with energy for traction purposes might 
use any quantity for lighting its stations and other premises, 
and so cease to take the supply which was now given by the 
authorised distributor for this purpose. In the case of the 
borough councils of Poplar and Bermondsey, the County 
Council undertakes not to supply any docks whether within 
or without the area of supply of the authorised distri- 
butors without the consent of that anthorised distributor, 
which, if unreasonably withheld, shall be referred to the 
Board of Trade. This concession was granted because there 
were some docks in these areas of which only one warehouse 
was outside the area of the distributor, and it was not 
thought fair that the County Council should supply in such 
circumstances. One or two members of the Committee 
thought that this amendment should be applied to all the 
authorities, but Mr. Freeman said that so far as he was 
aware, no other authority was in the same peculiar position. 
He was willing to give the clause to anyone in the same 
position. Clause 11 was further amended so as to preclude 
the County Council from supplying any schools, or such 
premises, except where the County Council now gave a 
supply, presumably from private plant. 

With regard to Clause 35, which allows the County 
Council to appeal to the Board of Trade if it thinks that the 
prices charged by any authorised distributor are too high, 
the objection which has: been raised to this has been that, 
under the clause, the County Council might go to the Board 
of Trade on the question of the price of any authorised 
distributor, whether or no it was in a position to give a 
supply. Further, that there was no compulsion cn the 
County Council to give a supply at any fixed price. The 
Council has now endeavoured to meet these criticisms by 
altering the clause to read that it may only go to the Board 
of Trade after five years from the passing of the Act, and 
that then the Board of Trade may, if it so decides, impose 
the terms and conditions upon which a supply in bulk shall 
be given. In addition, any authorised distributor may 
similarly appeal to the Board of Trade that the prices charged 
by the County Council for a supply in bulk are excessive. 

Mr. Courthorpe Munro then addressed the Committee for 
the Borough Councils of Bermondsey and Fulham. In his 
speech he laid special stress upon the influence of the passing 
of this Bill on the question of electric lighting loans, and, to 
emphasise this, mentioned that Bermondsey, Fulham, and 
Shoreditch had all had applications for such loans suspended 
temporarily from considerations affecting this Bill, and that 
it was clear that the policy of the Council tended to 
restrict such loans in the future. The case for the Stepney 
Council, opened yesterday, was next concluded, Mr. Arthur 
Wright, the consulting electrical engineer, stating that that 
Council would withdraw its opposition if a similar agree- 
ment to that given by the Administrative Company to 
Stepney last year were given by the County Council. At the 
same time, he would require some safeguard that any loss 
made on the outside area should not fall upon the ratepayers 
inside London. 

The opposition of Islington having been disposed of by a 
speech from counsel, the Shoreditch case was presented by 
Dr. Mansfield Robinson, the Town Clerk, who candidly 
informed the Committee that he had been deputed by his 
Council to represent them in order to save expense. Dr. 
Robinson made one or two surprising announcements, albeit 
his inconsistency later rather spoilt his case. In the first 
place, he said that a comparison of the prices for a supply 
which he had obtained from the Additional Electric Supply 
Company—the St. Neots scheme—and the London County 
Council showed that the latter were 50 per cent. dearer. The 
price quoted by the Additional Company for the Shoreditch 
load factor worked out at -68d. per unit, and he produced a 
sealed contract for such a supply. Further, the astonishing 
part of this offer was that it could be carried out without 
breaking open a single street, for the Power Company had 
wayleaves to bring their mains along the Great Northern 
Railway from Enfield to Finsbury Park, and thence through 
the tubes of the Great Northern and City Railway Company 
into the very heart of Shoreditch. Such being the condition of 
affairs, Dr. Robinson said it was the opinion of the Shore- 
ditch Council that a scheme on these lines could be carried 
out without any parliamentary powers whatsoever. He also 
threw out the hint that the promoters of the Additional 
Power Supply Company anticipated their generating expenses 
being extraordinarily low on account of the arrangements 
they had made for the disposal of by-products. . Dr. Robinson 
then went on to advocate a scheme for linking up all the 
existing generating stations in London in order to avoid the 
large capital expenditure which would be necessary if a 
completely new scheme were put into force. He said \that 
such a scheme for linking up the generating station of five 
East End boroughs had been worked out, and it showed that 
with very little capital expenditure 10,000,000 units per 
annum extra energy could be generated at a cost of “472d. 
per unit untransformed, or -51d. transformed, delivered at 
the various stations. Dr. Robinson thus fell between two 
stools, for when he called Mr. ('. H. Wordingham, late chief 
engineer to the Manchester Corporation, to talk as to the 
advantages of linking up stations, he was immediately asked 
by the Committee which of the two proposals he wished to 
advocate. As he apparently wished to have both, it was not 
surprising that the Committee paid practically no attention 
to what his witness said. The case of Shoreditch, in fact, 
was treated almost with ridicule. 

Mr. Balfour Browne, K.C., on behalf of the North 
Metropolitan Electric Power Supply Company, first opened 
this opposition, and the Committee adjourned for a fortnight. 
The electric lighting companies of London now only remain 
to be heard 
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ITALIAN INDUSTRIES. 
(By our Special Representative.) 
VI.*—MOTOR CAR INDUSTRY. 
Or the two wonders of this decade, viz., wireless 
telegraphy and motor cars, the latter, having become 


nations were gradually directed to the Turin firm, and 
to-day the shares of the F.I.A.T., which perhaps would 
| hardly have found a buyer seven years ago at 100f. each, 
| are worth about 8500f. 

The company has important agencies all over the 
| world, counting among its numerous clients four of the 














Fig. 1—1906 MODEL F.I.A.T. CAR 


objects of everyday observation, seem, perhaps, to the 
majority the greater marvel of the two. Everything in 
connection with this branch of trade annihilates old ideas 
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reigning monarchs of Europe, and has lately accepted an 
order from a New York house to deliver in three years 
one thousand chassis for the sum of 15,000,000f. This 
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Fig. 2—1906 MODEL F.I.A.T. CHASSIS 


ot time and space. The lightning growth of the industry 
itself, sprung up like a Persian palace built by the genii 


order is said to be the largest “deal” ever done as yet 


in the world in motor cars. 


in asingle night, the immense and hurried production, | 


the feverish home and international competition—every 
factor, in a word, connected with this latest offspring of 
the genius of man, seems to vie in celerity with the pro- 
duction itself, revolutionising old conceptions and herald- 
ing a new era of life conducted on a high-pressure system 
unknown twelve years ago. It is hard to say to which 
nation the palm ought to be given in this frenzied rush 
for perfection; but one may safely say, at any rate, that 
the applied science of automobilism owes more to the 
Latin race than it does to the Anglo-Saxon or Teutonic. 
The fine subtlety of the people itself seems to move 
in harmony with the fineness of the mechanism. French 


production was already the most popular in the inter- | 


national trade when Italy entered into the lists. 

The start of the Fabbrica Italiana Automobili Torino, 
now so widely known as the F.1.A.T., was not a very happy 
one. Founded in 1899, with a capital of 800,000f. in shares 
of 200f. the company saw a 50 per cent. loss on its capital 
before it turned the corner of adversity. Italy was not 
yet ready for home production, and for a while derided 
it. As Italian ladies went to Paris to order their gowns, 
so did Italian men go to Paris to buy their motor cars. 
What was not Parisian was talked of almost as being a 
slur on the possessor. 

Then came the change. Several important races won 
began to convince the Italian motor world that some 
good thing could come out of Galilee; the eyes of other 
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To what circiimstance or Conjunction of circumstances 
is to be ascribed this extraordinary and rapid success? The 
| solution of the problem may be found in the peculiar genius 
| of the Italian people, which consists in extracting ail that ig 
| best from the inventions of other countries, in quickly 
| recognising and rectifying its own mistakes, and in being 
| able to produce a type of machine which, though the out. 
| come of many types of other nations, is yet, as a whole 
| different from all, and, though excellent in quality and 
| workmanship, is yet put on the market at a comparatively 
| low price. As a matter of fact, the F.I.A.T. holds the 
|palm for cheapness as compared to other first-rate 
makers. 

The first cars of the company were of 8 horse. 
power, had double horizontal cylinders in the back part 
of the chassis, and many other drawbacks, and, though 
they did well in the Brescia races of 1900, were discarded 
the year after for the double or quadruple cylinders 

| placed in front. The horse-power was raised to 12, and 
the type of carburetter, change of speeds, brakes, chassis, 
and, in fact, everything, were altered. For the first few 
years the changes were constant and radical. The com. 
pany, though encouraged by ever-increasing success, 
never for one. moment rested on its laurels; the 
F.LA.T. change speed gear attracted much atten- 
tion in Paris in 1902, and the horse-power was increased 
gradually to 16, 24, and 60. In the last year’s model 
—1905—there were less radical changes than before, and 
the company devoted its attentions especially to the 
extra solidity and perfection of workmanship of every 
detail. : 

In the 1906 type there are various novelties and 
improvements, principal among which may be noticed 
the system of cooling by water circulation, actuated by a 
very powerful centrifugal pump which forces the water 
through a honeycomb radiator, furnished with a new 
oscillating support, made in order to avoid the danger 
of possible damage caused by shaking over a bad road. 

The friction clutch, though similar to that which gave 
such good results in 1905, is strengthened, improved in 
—— details, and can be let in without the slightest 
jerk. 

The cog wheels driving the cam shaft, as also those 
driving the pump and the magnets, are of fibre to deaden 
the noise, and are enclosed in an aluminium case in order 
to guard them against dust and risk of blows from 
stones, &c. 

The sparking plugs have interrupters of pure nickel, 
and these interrupters are worked by rods operated in 
their turn by cams fixed on the half-time shaft, pro- 
ducing automatically an advance of the ignition synchro- 
nous with the advance of the magnets. This arrange- 
ment, which constitutes one of the most remarkable 
characteristics of the F.1.A.T. car, is protected by one of its 

| most important patents. 

The design of the above-mentioned car—1906 model— 
is to be seen in Fig. 2, a design adapted for 16, 24, or 
60 horse-power. The complete car, with carriage work 
by the well-known firm of Sala, of Milan, is shown in the 
engraving. Fig. 1 represents the motor car made a few 

| months ago for the Dowager Queen of Italy. 

But it would be impossible to abandon the subject of 
the F.1.A.T. Company without recognising its utility as a 
means of national defence. Not only is it supplying 
great 24 horse-power trolleys for heavy work to the War 
Minister, but, in consequence of the extraordinary results 
given by its motor boats, notably the racing motor boat 
F.1.A.T. it has attracted the notice of the Italian Ad- 
miralty, and has been commissioned to build the motors 
for several new submarines, viz., two of 350 horse- 
power for the submarines Squalo and Narvalo, 
one of 300 horse-power for the submarine Glauco, 
one of 150 horse-power for the submarine Delfino, 
and the results yielded by the trials of the latter boats, 
though guarded with the most jealous reserve, are 
generally supposed to have given such satisfaction that 
Italy at the moment is said to have little to fear of being 
outdistanced by her neighbours in this branch of 

| destructive science. 

In as few words as possible I have attempted to give 
the history of the pioneer company of Italy in this new 
industry—a company which, starting under none too 
happy auspices, and despised in its outset by its own 
countrymen, has now risen to be a national power, 
and for great cheapness of production, combined with 

| accurate workmanship and good material, has become, 
| at the present moment, in its branch of trade, one of the 
most powerful factors of the world’s commerce. 
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The abnormal success of this company has had the | astonished, “Why, you are not going to leave your| many illustrations of the recency of industry in this 


natural result of instigating others to follow in its | turbines and go in for motor cars?” 
track, and the immense demand has justified the ever | “Yes Iam! Did not one of your English poets say ‘ The | has developed. 


And he answered, | country, and the surprisingly rapid manner in which it 

















these undertakings are quoted at large premiums on the 
Turin and Milan Stock Exchanges at the present 
moment. I repeat “at the present moment,” not 
because I doubt the genuineness or value of the article in 
which I have full confidence, but because I consider that 
the reckless speculation on the Turin “ bourse ” in motor 
company shares during the past year can only be com- 
pared to the “ Kaffir boom” in London seventeen years 
ago, and will be followed by a corresponding period of 
depression. 

But to return to our subject. The greatest num- 
ber of the companies which have sprung up in the 
wake of this great pioneer are centred in Turin. They 
are the Isotta-Fraschini, the chassis of which is shown 
in Fig. 9, and the engine in Fig. 8; the Itala, the Rapid, 
the Fiat-Ansaldi, the Junior, and the Diatto Clement. In 
Milan we find the Ziist, the Isotta Fraschini, and the 
Edoardo Bianchi; in Florence the Florentia. 

The names mentioned are those of the principal firms ; 
there are many others of lesser importance. And, in the 
number of these latter—for there are always the tares 
among the wheat—there are certainly some which cannot 
be considered seriously, being merely the outcome of the 
initiative of sportsmen whom the passion for automobilism, 
coupled with the desire of gain, has transformed for the 
moment into amateur business men. These latter 
enterprises are, of course, doomed to a short shrift and an 
early grave. 

And now let us turn to the reverse of the medal. Here 
we are not dealing with rich dilettante, who seek, in the 
founding of a motor company, an excuse to while away 
their time, but with an old-established firm of engineers, 
known throughout all commercial Italy as having been 
the first to introduce the modern turbine wheel into the 
country, and known also as being at the present time the 
almost unrivalled continental makers of lathes, planers, 
and other implements necessary to the engineering trade. 

I refer to the firm of Roberto Ziist and Co., of Intra 
and Milan, of whom I have had occasion to speak in 
previous articles. This firm has now abandoned entirely 


the manufacture of turbine wheels, to which it owes its 
fame, and has launched out into the new industry, and 
has succeeded. 

Well I remember, some four years ago, the day when 
Signor Roberto Ziist asked me to come and see his first 
I said to him, 


motor car in the course of construction. 
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Fig. 4—1906 MODEL ZUST ENGINE 






Fig. [—"806 MODEL ZUST ENGINE 


increasing supply, with the result that;the shares of all of | old order changeth, yielding place tonew’?” This firm is | 











Founded in 1850, near Intra, on the shores of Lago 


now one of the best known in Italy for touring cars of | Maggiore, as a mere repairing station for local traffic, 


great strength and reliability. 





























Fig. 7—ZUST ENGINE 


The history of the firm, as being that of one of the very 


| the present proprietor. 


this firm, which now covers 50,000 square metres of 
ground with its foundries, workshops, and private 
hydraulic plants, and employs 800 workmen, then gave 
occupation, with difficulty, to ten or fifteen hands. In 
consequence of the stagnation of trade produced by the 
wars, things went badly for twenty years, and it was not 
till 1870 that they began to turn the corner. 

The tide of success, which has never since ebbed, had 
its origin in the more prosperous conditions produced in 
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the country by the declaration of peace, coupled with the 
introduction of new blood into the business in the person 
of Signor Ziist, son-in-law of the founder and father of 
This gentleman, an engineer of 
exceptional perspicacity and decision, had studied 
hydraulics in Ziirich, and coming to this country, which 
he afterwards adopted as his own, grasped at once the 
advantages of its immense water power. 

In the next ten years the little industry, growing in 


‘ oldest in the mechanical line in Italy, furnishes one of the importance from month to month, had made 250 tur- 
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Fig. 6—ZUST CHASSIS 


























Fig. S—ISOTTA-FRASCHINI CHASS'S 
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bines, and it has now completed no less than about 600 
installations. 

It is superfluous to speak of the steam plant made by 
the firm in the meanwhile for industrial purposes, nor of 
their engines furnished to the Lago Maggiore passenger 
steamers. Both have given entire satisfaction; the 
latter are to be seen to-day by the tourist who visits 
the lake. 

But, “the old order changeth, yielding place to the new.” 
The son reigns in his father’s stead, and what seemed 
at first a most rash experiment, viz., the entire abandon- 
ment of the branch of the trade by which the firm had 
made its name, and the launching out into the unknown 
new industry of motor cars, has turned out a complete 
success, and the company is now more flourishing that it 
was ever before. 

For four years Signor Roberto Ziist devoted himself 
with indefatigable assiduity to building and perfecting 
touring motor cars, purely “for his own use,” as he used 
to say, not wanting a possible failure to be connected 
with his name. Then of a sudden the cars built “for his 


own use” came upon the market, and, as if by magic, | 


their name passed from mouth to mouth, and their fame 
was established. 

The winning of the King of Italy’s Cup was followed 
up by a greater success still, i.c., that of the reliability 
trial held under the auspices of the military commandant 
of Milan, which consisted in carrying a despatch from 
that town to Florence across the Apennines in the depth 
of winter. Pitted against almost all thé great firms in 
Europe in this arduous test through deep snow, the Ziist 
car was the only one to arrive at its destination. 

The special advantages claimed for these 50 horse- 
power touring cars are strength and silence combined 
with the maximum simplicity and great hill-climbing 
power. The clutch, made in one piece of metal, is pro- 
gressive, and for that reason the car shakes less than 
most at the moment of starting. Ilustrations of the 
Ziist car and engine are given in Figs. 3 to 7 inclusive. 

Some idea of the growing strength of this young 
industry may be formed from the following table, showing 
the export trade of Italy in motor cars. Of this trade 


more than half goes to the pioneer of the industry, 
France, one-eighth to the United States, one-tenth to | 
Austria,.and a small proportion to England. 
Value in francs. | 
36,000 | 


Date. 
1900... 
1903... 
1904 
1905... 


No. of cars exported. 

% et ’ 
43 586,000 
1,112,560 


2,78 ? 








DOCKYARD NOTES. 


INFORMATION was received at the Admiralty on Wednesday 
from the Commander-in-Chief, Channel Fleet, from Port- 
land, that H.M.S. Montague was badly ashore on Shutter 
Point, Lundy Island, and that he was proceeding to the 
locality in H.M.S. Exmouth, with other ships and vessels. 
He arrived this morning. Our latest official information 
from the Admiralty is as follows :—‘‘ A telegram from Lundy 


OBITUARY. 


HEINRICH SULZER-STEINER. 


On the 11th ult., Herr Heinrich Sulzer-Steiner, one of 
the foremost among distinguished Swiss engineers, died 
at Berne in his sixty-ninth year: He was the eldest son 
of the founder of the well-known firm of Gebriider 
Sulzer, and was born in the dwelling-house attached to 
the old foundry at Winterthur, where the extensive work- 
shops of the firm now stand. He received his first 
education at his native place, and afterwards entered the 
Polytechnic at Karlsruhe. On leaving this place he 
travelled a good deal, and spent a considerable time in 
England. He entered his father’s firm in 1860, and 
succeeded his father as head of it in 1872. 

The original firm of Gebriider Sulzer was founded in 
the year 1834,and one of the processes carried out in it 
was wire drawing. In 1839 new and larger works had to 
be erected, and a steam engine was employed for power 
purposes. In 1840 the manufacture of steam-heating 
apparatus was undertaken ; in 1859 the building of steam 
engines was commenced, and the works had again to be 
enlarged. By the end of the fifties 500 workmen were 
employed. It was at this period that Herr Sulzer- 
| Steiner commenced his connection with the firm. In 
| the early sixties business was slack, and manufacture 
| proceeded slowly. The wars of 1864 and 1866 caused 





| the Swiss to busy themselves with the alteration 
| of weapons, and the bringing up to date of means of 
| protection. In this work the firm of Gebriider Sulzer 
took their full share. In 1867 the first complete steam- 
boat, which had been built for the Untersee and Rhine 
Steamship Company, of Schafthausen, was delivered 
from their works. In the same year the firm exhibited 
a steam engine at the Paris Exhibition. It is the steam 
engine more than anything else which has made the 
reputation of the firm. There are but few engines which 
for workmanship and finish can beat those sent out from 
the works of Gebriider Sulzer. The firm also undertook 





Island, dated 8 a.m. to-day, says: ‘Montagu steady, sea | 
moderate, wind West 2, fog dense at intervals. Crew returned | 


on board 7 a.m. Commander-in-Chief, with olus, Express, 


and Industry, with two lighters in tow and Stormeock, have 


arrived.’ ’’ 


TE new American battleships—that is to say, the South 
Carolinas, not the 1906 authorisation of 19,000-ton ships— | 
will carry eight 8in. guns in turrets in addition to their | 


eight 12in. 


This, at least, is the latest proposition, but the | 


why and wherefore is hard to find. The 8in. gun is capable | 
of doing a certain amount of harm, but one 10in. would do | 


infinitely more damage than a pair of the medium guns. 


CotoneL CunIBErtt’s latest conception is named ‘an | 


invincible Inflexible.’’ With the consent of the Italian 


Minister of Marine it will appear in the 1906 ‘‘ Fighting | 


Ships.’’ The new Infiexible is the conception of a reply to 
replies to the Dreadnought, and, it goes without saying, 
infinitely more powerful than anything at present afloat or 
building. However, as the famous Italian initiated the 
Dreadnought idea, his Inflexible—startling as it is said to 


be —will probably be received with more respect than was his | 


first prophecy of the ship of the future. The newest 
‘“ereation ’’ is said to incline to moderate dimensions, and 
thus to tend to the opposite extreme to the ideal cruiser- 
batttleship recently mooted by Commander Hovgaard. In 
the view of the pioneer of submarines, displacement is an 
asset of immense value. This view is shared apparently by 
Vickers, Sons, and Maxim, who on the 15,000 tons of the 
new Russian cruiser Rurik, give an armament less than the 


Swiftsure’s, less belt thickness, and very little more nominal | 


speed. Yet it is known that the Rurik embodies important 
war lessons, and, despite her modest show on paper, most 
naval officers reckon her an immense advance on the Swift- 
sure and Triumph. 


Tray, of course, is held to possess the secret of doing more 
on a given displacement than any other Power. Colonel 
Cuniberti’s Vittor Emanuele, despite her relatively small 
displacement, is ahead of most ships of much larger size in 
speed, armour, and coal capacity, while not inferior in total 
armament. For speed she is said to rely upon peculiar lines, 
while rumour asserts that her heavy weights are borne by a 
study of ‘‘ balance,’’ whatever that may mean. 








Motor Route Maps.—We have received from Messrs. Gall and 
Inglis, Paternoster-square, London, two handy maps, which form 
the first and second parts of a series about to be issued, and 
especially adapted for the use of motorists. Ordinary road maps 
do not lend themselves well to motor car touring, on account of 
their unwieldiness. These maps are made in narrow strips, several 


feet long, and folded up. They are very clear, and give, besides | 


the plan, the contour of the main roads. The Highland-road 
map, which is now issued in lengthened form, is part of the route 
from London or Land’s End to John o’ Groat’s—the length of map 
in this latter being 32ft.—in five sections. The Oxford-road map 


gives the road through Oxford to Gloucester and Cheltenham, | & 
By this means the | ©: 


and the branch from Oxford to Worcester. 
map actually shows two routes from London to Malvern, 
‘‘ strip ” maps ought to meet with a ready acceptance. 


These 


from time to time the manufacture of other machines, 
such as refrigerating machines on the Linde system, 
rock drills of the Brandt type, Diesel engines, and in 
| place of the 500 men which were employed when Herr 
| Heinrich began work, the firm now has on its books some 
| 4500 workpeople, the increase in business being largely 
| due to his ability and energy. 

Though more particularly engaged in superintending 
the steam engine and heating apparatus department, 
Herr Sulzer-Steiner kept an active oversight of the entire 
| business. He was one who paid the most minute atten- 
| tion to details, and he was possessed of keen insight. He 
| took a deep interest in the well-being of his workpeople. 
| His work and character gained for him the highest 
| respect, not only amongst his immediate circle, but 
| throughout Switzerland and far beyond its borders. A 
| proof of this is to be found in the honours, unsought, 
| indeed, by himself, which were conferred upon him. The 
| Swiss Ingenieur und Architekten-Verein made him an 
| honorary member. The Verein Deutscher Ingenieure 
| distinguished him by the bestowal of the Grashof Com- 

memoration Medal, and the Technical Hochschule of Karls- 
| ruhe bestowed on him the honorary degree of Doctor of 
| Engineering. He held himself aloof from active political 
| life, but was always ready to come forward when he felt 
| it his duty to do so. He was, above all, eager to work 
| for the benefit of all connected with his own profession, 
| in any direction where his experience and advice could be 
of any use. He was one of the founders and supporters 
| of the Swiss Engine Manufacturers’ Verein, of the Swiss 
| Boilermakers’ Verein, of the Accident Insurance Company, 
| of the company for erection of cheaper dwelling-houses, 
Among his own countrymen, he was far from being 
without honour. He is described as being all the virtues 
personified, ‘as being as strict with himself as with his 


workmen—indeed, more so. He was continually at work. 
—“If I rest, I rust,” he was wont to say. He had great 
powers of organisation, and had that valuable gift, ¢h 
power to pick the right man for the right place, ‘Hig 
character inspired respect and confidence, and there inn 
many who have cause deeply to mourn his loss, i 


HENRY ABRAHAM, 


ANOTHER of the old school of mining engineers died oy 
Monday in the person of Mr. Henry Abraham, M.E., Porth, 
Rhondda Valley. He was a relative of Mr. W. Abraham’ 
the well-known ‘‘Mabon,’’ and was born in 1839, 
When only nine years of age he began as a door boy in . 
colliery near Pontypridd. Next he worked as a collier and 
showing studious habits, qualified, and became weigher and 
clerk under the late Mr. T. Jones, Maindy. As an indica 
tion of his remarkable industry, he applied himself jn his 
spare hours to mining knowledge, frequently so employed 
after his colliery labour to three o’clock in the morning, with 
the result that, combined with his practical knowledge, ho 
was able after a time to undertake the responsible duties of 
colliery manager, and became successively manager of the 
Tylacock, Ynyshin, and Havod collieries, and for eighteen 
years was manager of the important Lewis Merthyr Con. 
solidated Company. By employers, Sir W. T. Lewis and 
others, and by the men, he was held in great esteem, and 
only retired from active business a few years ago, after a 
singularly successful career. 








VAUXHALL BRIDGE. 


On Saturday last the new Vauxhall Bridge was upened for 
public service. From time to time we have described various 
portions of this bridge as it has gradually been built. It will 
not, therefore, be necessary for us to go into any detail at 
the present moment, as our readers will be quite familiar 
with its general design and construction. 

At the ceremony, in calling upon the Chairman of the 
Council—Mr. Evans Spicer—to open the bridge, the Chair- 
man of the Bridge Committee said that work had been going 
on in connection with it for some eight years, and he feared 
that many people had thought that it never would be com- 
pleted. Work like this always took time, he said, and 
considerable difficulties had been met with. 

Mr. Evan Spicer said that this bridge formed one of a series 
of undertakings by which the Council was facilitating com- 
munication between the north and south banks of the river, 
and mentioned the Blackwall, Greenwich, and Rotherhithe 
tunnels as others. The cost of Vauxhall Bridge had been 
about £437,000, which sum included the acquisition of pro 
perty and the cost of the temporary bridge—£40,000— which 
had been erected in 1898. The tramway over the new bridge 
was, he pointed out, the first to cross any bridge in London, 

In our issue of March 30th last we gave a page illustration 
of the bridge in an advanced stage of construction, and also a 
set of drawings in a two-page Supplement. By consulting these 
and the six other articles on the same subject which we have 
published at intervals during the last year or two, our readers 
will be able to obtain all particulars concerning this bridge, 
We may here, however, usefully recapitulate, perhaps, a few 
of its leading characteristics. From face to face of the abut- 
ments the total length of the bridge is 760ft. This distance 
is divided into five spans, which include one central opening 
of 149ft. Tin. in width, flanked on both sides by a span of 
144ft. 49in., and having two shore spans of 130ft. 5fin. The 
superstructure consists of five segmentally shaped steel arches. 
The roadway has a width of 50ft., and the two footpaths of 
15ft. Overall to the outer edge of the parapet copings the 
extreme width is 82ft. 84in. 








VARIABLE SPEED COUNTERSHAFT.— Referring to the description 
of the variable speed countershaft which appeared on page 537 of 
our last issue, we are requested to say that the idea and patent 
are the property of Messrs. Bernard E. Scriven and W. Church- 
Smith, of the 8. 8. Engineering Company, of Manchester, from 
whom Messrs. J. W. Knowles and Sons, Limited, of Bradford, 
have secured the lease and patent rights for Great Britain tem- 
porarily. 

DERWENT VALLEY WATER Boarp.—Mr. O. B. Steward, the 
clerk, has issued a report on the work of the Board for the 
period January Ist to March 15th, 1906. In the eleven weeks 
43,125 tons of stone were quarried at the Bole Hill Quarries, 
10,442 cubic yards of excavation and 7489 cubic yards of masonry 
were carried out at the Howden Dam, and at the Derwent Dam 6943 
cubic yards of excavation and 11,705 enbic yards of masonry. 
During the same period the Board have decided to construct the 
length of aqueduct between the Howden and Derwent Dam, 1? 
miles, by administration, and the cut-and-cover portion of the 
work will be carried out simultaneously with the construction 
of the new road from the Derwent Dam northwards, - The 
number of workmen engaged on the 15th March on the various 
works of the Board was 1473, and of these 1079 were in the 
direct employ of the Board. 

MANCHESTER ASSOCIATION OF ENGINEERS.—On Saturday after- 
noon, the 19th ult., upwards of 350 members and la:ly friends of 
the Manchester Association of Engineers made an inspection of the 
principal docks of the Manchester Ship Canal.. The party was 
accompanied by Mr. Henry Hunter, chief engineer, who pointed 
out the various important movements at present in progress in 
regard to the new dock. The party larvae, Fa by the steainers 
Cornbrook and Rixton, and it was the original intention to proceed 
to Barton, but unfortunately there was a heavy downpour of rain 
and the visit was shortened under the circumstances. Ultimate ly 
the party went ashore and were hospitably entertained by the 
President in the new transport shed. The general arrangements 
were supervised by Captain Williams, the dock master, an 
Superintendent Elder, and other officers of the Ship Canal. 
Subsequently, on the motion of Mr. Robert Matthews, ex-President, 
a cordial vote of thanks was passed by Mr. Hunter for the arrange- 
ments made for this visit. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOCIATION.—The eighth general meeting of the session was held 
at the Institution, Storey’s-gate, S.W., on Monday, 14th May, 1906, 
at 8 p.m., Mr. J. Angus in the chair. The report for session 
1905-6 was read, adopted by the meeting, and signed by the chair- 
man. The election of the new committee for session 1906-7 then 
took place, six vacancies being filled by ballot. The result was as 
follows :—Chairman, Edward Barrs ; vice-chairman, A. O. Laird ; 
other members of committee, J. K. Aykroyd, T, J. B. Drayton, 
M. G. Duncan, D. C. Fletcher, H. C. Hodgson, J. H. C. Kann, 
H. T. Rendell, A. B. Symons, C. A. Walker; P. Petrie, honorary 
secretary. A paper entitled ‘‘The Construction of the Blast 
Furnace” was presented and read by Mr. M. Wesney Ware, 
graduate, of London. The chairman opened the discussion, In 
which the following graduates took part:—Edward Barrs, A. J. 
Bremner, T. J. B. Drayton, W. H. Haile, A. O. Laird, P. Petrie, 
and A. B. Symons. e chairman closed the discussion. Mr. 





Ward replied. 
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RAILWAY MATTERS. 


Tue Hong Kong Legislative Council have voted 
£350,000 for the construction of the Kowloon-Canton Railway. 


Tue directors of the New York Central Railroad have 
made M. W. C. Brown the senior vice-president of the company, 
and it is expected that he will soon succeed Mr. Newman as 
president. 

At their meeting in London on Friday last the directors 
of the North-Eastern Railway appointed Mr. Arthur Francis 
Pease, of Darlington, a director of the company in place of the 
late Sir David Dale. 

Tue Indian Telegraph Department has lately put up a 
telephone line from Shalimar in Calcutta to Kharagpur on the 
Bengal-Nagpur Railway. This is the longest line in India, the 
distance covered being seventy miles. 

Tue work of reconstruction of the Central Railway 
Station, Glasgow, which has been in progress for five years, has 
now been completed, and commencing last week, the whole area, 
which embraces thirteen platforms, was utilised for traffic. 


Amone the schemes submitted to the Russian Govern- 
ment for proposed new railway lines is one for the construction of 
the Petersburg-Moscow electric railway for passenger traffic, 
parallel to Nicholas Railway, to do the distance in four hours. 


A HIGH-TENSION single-phase railway line is being 
built near Windsor, Ontario. The line will be about 35 miles long, 
and its overhead wire will be supplied from the power station at 
Essex with single-phase current at 6600 volts. The line will be of 
the suspension-wire type. 

Ture South-Western Railroad of Russia, carrying grain 
chiefly to Odessa, had become so short of fuel that it sent every 
available car to the coal mines, and is reported to have suspended 
all freight business at no less than 77 of its stations, in spite of 
which 36,500 carloads of freight were awaiting shipment. 


Tue Board of Trade have recently confirmed the 
Woking and Bagshot Light Railways Order, 1906, authorising the 
construction of iight railways in the parish and urban district of 
Woking, and in the parishes of Chobham, Horsell, and Windle- 
sham, in the rural district of Chertsey, all in the county of 
Surrey. 

Tue Swiss Federal Council has authorised, with 
certain reservations, the opening of a train service through the 
Simplon Tunnel to-day, June Ist. In addition to steam traction, 
electric trains will very shortly be introduced, proportionate to the 
capacity of the central lines and the number of locomotives 
available. 

Tur sober uniformity of costume adopted by railway 
officials in this country makes an order which the Northern Pacific 
Railroad has issued, that passenger trainmen, including dining 
car employés, shall not wear flashy summer attire, seem remark- 
able. The men are not to adopt gaudy neckwear, ten shoes, and 
coloured shirts. 


TuE United States Interstate Commerce Commission 
has issued accident bulletin Ne. 18, giving the record of railroad 
accidents in the United States during the three months ending 
December 31st, 1905. The number of persons killed in train 
accidents was 320, and of injured 3797. The total number of 
casualties from train accidents and other causes was 18,227—1109 
killed and 17,118 injured. 


WE learn that Mr. F. W. Bach, chief draughtsman in 
the locomotive department of the Buenos Ayres Great Southern 
Railway, has been appointed locomotive superintendent of the 
Peruvian Central Railway Company. Mr. A, F. Lertora, who has 
acted as traffic manager of the Buenos Ayres Western Railway for 
the last fifteen years, has been appointed to succeed Mr. David 
Simpson, M. Inst. C.E., general manager, who retires at the end 
of the year in order to take up a seat on the London board. 


Tue section of line which extends from Hammersmith, 
vid Notting Hill and Bishop’s-road to Aldgate, partly owned by the 
Metropolitan Railway Coenpany. part by the Great Western Railway 
Company, and part by both companies conjointly, is to be worked 
electrically in about two months’ time, and will present several new 
features. The track has already been electrified, and the British- 
Thomson-Houston Company has on order twenty trains ‘or the 
Metropolitan and ten trains for the Great Western Railway. 


A new engine shed has been brought into use by the 
Great Western Railway Company, at Old Oak Common, three 
miles from Paddington. It is said to be the largest of its kind in 
Great Britain. The total area of the buildings covers approxi- 
mately 215,00) square feet. The inside measurements of the engine 
shed are 444ft. by 360ft.; it is designed on the “internal turn- 
table” principle, having four 65ft. tables of the under-girder type, 
each with twenty-eight radiating roads, representing a total of 112 
engine pits, 

Tue formal opening of the first section of the 
Transandine Railway took place in February. The section is 
34 miles in length, the first station being at an elevation of 2664ft., 
and the last one at 7221ft. From Juncal, the last station on the 
first section, to the summit there is a distance of nine miles, and 
the altitude increases from 7221ft. to 10,365ft. It is at this last 
height that the great tunnels are being opened to connect the 
Chilean and Argentine sections. . The longest tunnel will be 
3405 yards long. This tunnel is now in course of construction. 


Ir is estimated that out of a total of 340,000 goods 
wagons ordered by the railways of the United States in’ 1905, 
161,000 were specified to be of steel or to be fitted with steel under- 
frames, and 179,000 were to be built of wood. The figures show 
that for wagons of 80,0001b. capacity or more, under the severe 
conditions of modern service steel has decidéd’ advantages. in 
etliciency and economy. Of all wagons built in 1905 it is estimated 
that nearly 75,000, or about 45 per cent., were turned out by the 
eight plants in the United States that are equipped for building 
bodies and steel under-frames. 


In connection with the 1400-volt three-wire continuous- 
current railway recently constructed by him, Herr Krizik has 
devised the following method of speed control. At starting, 
current is taken from one side only of the three-wire system, the 
four motors and all the starting resistances being connected in 
Series across that side. The resistances are gradually cut out, and 
then two of the motors. These latter are next connected in series 
with starting resistances and across the other side of the system ; 
the: resistances are then gradually cut out until full speed is 
reached and the four motors are in series across the outer con- 
ductors of the system. 


_ Tae report of the general manager of the Transvaal 
Railways shows that the 1905 record is one of very satisfactory 
progress in every department. The gross earnings are £5,364,619, 
an increase over 1904 of £776,840, or 16-93 per cent. The work- 
Ing expenses, which have fallen from 62-9 per cent. to 52-5 per 
cent., owing to economies in the use of Ressler rolling stock, 
have absorbed £2,817,928, a decrease of £67,220. The net earn- 
Ings were £2,546,691, or at the rate of 13 per cent. A feature of 
the year is the vigorous construction of new lines, 308 miles having 
been added. Itis estimated that at the end of 1906 the mileage 


open and working will be more than double that of 1898, when, 
with higher rates, 
£1,376,742, 


the gross earnings were £3,047,546, and net 








NOTES AND MEMORANDA. 


Tue new German battleship Schlesien was launched 
from the Schichau Yard at Dantzig on Monday. The new ship 
belongs to the Deutschland class, 

THE number of firms engaged in the manufacture of 
firearms in the district of Litge is 137, but much of the work is 
carried out in the homes of the workpeople. ~ 


CiLoseE upon 2,500,000 firearms are manufactured at 
Litge annually, All of these weapons are tested at the Govern- 
ment Proof House, irrespective of their quality or value. 


Accorpiné to the British Consul at St. Petersburg, the 





total quantity of- coal mined in European Russia in 1904 was | 


17,930,C00 tons, of which about 70 per cent. came from the South 
Russian fields, 


For the new explosive called “Axite” it is claimed 
(1) that the muzzle velocity is increased by some 400ft. per 
second, (2) the trajectory is lower, (3) the pressure on the barrel 
is reduced, (4) erosion and corrosion are greatly diminished, and 
the life of the weapon, be it rifle or heavy gun, is increased. 


In the manufacture of firearms by one of the largest 
firms at Litge thirty-four operations are necessary in making and 
boring a gun barrel. In the production of a Mauser rifle composed 
of ninety-five parts the number of separate operations is 834. The 
gun barrels are tested up to 4000 atmospheres—-nearly 30 tons— 
before leaving the works. 


AN automatic fuse-setter is being issued to batteries 
armed with the new 18-pounder quick-firing gun. This ingenious 
contrivance, quickly and easily set to the length of fuse ordered, 
is then employed to set as many fuses as required to this length. 
This it does with perfect accuracy and expedition, thus eliminating 
the chance of personal error so liable to occur in the heat of 
action, 


A NEW apparatus for determining the mechanical 


equivalent of heat or thermal capacity of water is described by | 


Professor H. Rubens in the Verhkandlungen der deutschen phyisk- 
alischen Gesellschaft. In it the work is supplied by turning a 
cylinder 60 cm. long through 180 deg. and allowing a weight to 


descend in oil, and the arrangements for the calorimetric deter- | 


minations obviate the disadvantages of Grimshel’s apparatus, 


A new method of exploding mines by means of acoustic 
waves is reported. The method is based on the property that 
when a disc, free to turn about its diameter, is placed in the 
interior of a cylindrical resonator and the fundamental note 
sounded, the dise will place itself in a plane perpendicular to the 
cylinder. By causing the turning dise to complete an electric 
circuit a mine can be exploded by means of a signal given by a 
syren on a warship, tuned to the same note as the resonator. The 
apparatus ‘s described in the Technische Rundschau. 


To cast one-half of a large belt wheel to match a half 
cast by another foundry and at another time is a difficult feat 
which has just been successfully accomplished by a Chicago firm. 
One of the halves of an 18ft. wheel, with a 42in. face, was dropped 
into the wheel pit during the process of erection and broken. 
Drilings were taken from the other half, and a mixture made 
which would have the same shrinkage and density. The wheel 
was bolted together when finished, and the new half found to be 
only 94 1b. lighter than the old, the total weight being 27,806 Ib. 


Picric acid possesses a very high potential, but has 
other properties of a less satisfactory nature. Both its tendency 
to enter into combination with metals and salts through mere 
contact, forming corresponding ‘picrates, picramates, and various 
reduction compounds, all of which are extremely sensitive and 
chemically unstable, and the poisonous vapours given off by it 
during manufacture and melting are causes of unavoidable trouble 
and risk, and unless such direct metallic contact can be obviated 
or rendered innocuous, the employment of this material for military 
purposes is practically prohibitive. 

For depositing copper upon iron a bath containing 
60 gm. of copper sulphate, 50 gm. of sodium hydroxide, 159 gin. 
of sodium potassium tartrate, and 1000c.cm. of water gives 
theoretical current efficiencies at both the anode and cathode and 
a bright, adherent deposit of copper. The best current densities 
are 0-1-0-5 amp. per sq. dm. of cathode and a maximum of 
1-04 amps. per sq. dm. of anode. If a green precipitate begins 
to form on-the anode 3 gm. or 4gm. of sodium hydroxide per 
litre should be added. According to a paper on the subject by 
Messrs. W. W. Brown and F. ©. Mathers, the use of potassium 
hydroxide and the warming of the bath are detrimental. 


THE annual returns of the navigation through the Suez 
Canal for the year 1905, as compared with those of the two pre- 
vious years, 1903 and 1904, have been published as a parliamentary 
paper. The net tonnage for the past year shows a decrease of 
267,730 tons, as compared with that of 1904, and an increase of 
1,226,817 tons as compared. with that of 1903. The number of 
vessels which passed through the Canal was 4237 in 1904 and 4116 


in 1905, of which 2679 in 1904 and 2484 in 1905 carried the British | 


flag. ~ There has been a lecrease of 476,989 tons last year, as com- 
pared with 1904, in the tonnage of British vessels, which amounted 
to 8,356,940 tons in 1905. During the same period the tonnage of 
German vessels has increased from 1,969,561 tons in 1904 to 
2,113,484 tons in 1905. 


ANEW apparatus for the determination of the mechanical 
equivalent of heat was recently deseribed by Mr. H. Rubens in a 
German paper. A brass tube, 60cm. long and 44 cm. in diameter, 
closed at the ends by insulating caps through which project inwards 
the bulbs of two thermometers, is firmly fixed coaxially within a 
slightly larger, highly polished, and nickel-plated brass cylinder 
with closed ends, which can be turned in a vertical plane about a 
horizontal axis through its middle point. The inner tube contains 
a cylindrical mass of lead, weighing over 4 kilos. of but slightly less 
diameter, and of nearly half its volume, the remainder of the tube 
being filled with machine oil. Observation windows are provided 
so that the behaviour of the lead weight can be noted. 
is quickly turned from one vertical position to another, halt is 
made for the short period needed for the weight to fall to the 
bottom of the tube, and the procedure is repeated, the rate of 
about ten turns a minute being possible. With this instrument 


he tube | 





MISCELLANEA. 





Tux Chelsea Borough Council on Wednesday decide 
by one vote not to give any further consideration to the London 
County Council’s tramway scheme in connection with the widening 
of King’s-road. 


Tue Allan Line turbine steamer Virginian, which left 
Moville at 2 p.m. on Friday, reached Cape Race at 9 a.m. on 
Tuesday, thus beating the previous record made by the Victorian 
by about eleven hours, 


Tue Automobile Club is organising a hill-climbing 
compet ition to be held at South Harting on June 23rd next. The 
carq will be divided into four classes, according to their value. 
Entries close on June 16th. 


A LARGE scheme for the disposal and purification of 
Huddersfield sewage by means of bacteria beds supplied by rotating 
spreaders has just been executed. The whole of these spreaders 
are to be electrically driven. 


EXPERIMENTS with suction gas for boat propulsion 
have not met with very great success so far, it was stated at the 
Canal Commission on Wednesday. It was successful in a tug, but 
not in a canal boat propelling itself. 


A NEw rifie-barrel steel is receiving attention from 
the War-office. Its chief feature is its strength, the elastic limit 
being from 43 to 45 tons per squareinch. The steel is easily bored, 
and gives a satisfactory bursting test. 


Tue largest steamer ever built in a Swedish yard was 
launched at Gothenburg a few days ago and named the Lappland. 
She is intended exclusively for the transport of ore. Her carrying 
capacity is 3300 tons, and speed nine knots. 


WE understand that every member of the crew of the 
Japanese battleship Kashima was recently presented with a watch 
on the completion of this vessel’s steam trials. The watches were 
made by Messrs. 8S. Smith and Son, 9, Strand, W.C. 


To test a new Admiralty system of wireless telegraphy 
signals, experiments were carried out on Tuesday between battle- 
ships at Chatham and cruisers off the coast of Sussex. They lasted 
ten hours, and are said to have been quite successful. 


WirtHrIn one year the capital created by new motor 
companies exceeds £5,000,000, of which no less than £2,229,000 is 
embarked in London motor omnibus companies, exclusive of large 
sums already incurred by the horse omnibus companies for the same 
purpose. 


H.M. Consut at Cadiz reports that a scheme for new 
harbour works there has been practically approved by the 
Government, and it is rumoured that tenders will be invited for 
the work. At the same time the proposal is engaging the atten- 
tion of certain foreign firms. 


A MOVEMENT is at present on foot in Birmingham and 
the Midlands to extend the present canal system with a view to 
connecting Birmingham and the Black Country with the principal 
seaports. The scheme that meets with the most general approval 
is one for connecting Birmingham and Cardiff by canal. 


An interesting feature of concrete construction is to be 
found in a new factory at Toledo, consisting of massive roof 
girders or rafters, which are among the longest spans of conerete 
beams. They are made integral with the wall columns, so as to 
form complete transverse bents, 16ft. apart on centres. The roof 
has a 65ft. span. 


Buenos Ayres is said to be the city where there are 
the largest number of motor cars in proportion to the population. 
The great advance in material wealth of South America is becom- 
ing more apparent, and the motor car has found favour with the 
inhabitants. Large sums of money are being spent on the 
improvement of the roads. 


Tue best dolomite for lining furnaces is found at ' 
Stockmannshof, on the Riga-Orel Railway. The next best is at 
Nikitovka in the Bakhmut district of Ekaterinoslav. Works for 
burning dolomite were built at Stockmannshof six years ago, and 
produce 4000 tons per annum. The workings at Nikitovka are 
the largest in Russia, and turn out 80,000 tons per annum, of 
which half is sold in its raw state, and half is burned, a process 
which reduces its weight to little more than half. 


Durine the summer of 1905, one of the largest firms 
in France, which makes a speciality of manufacturing the bodies of 
motor cars—carrosserie—established at Rouen a branch factory of 
its Paris works. It is believed that one of its chief reasons 
for going to Rouen was to avoid the constant annoyance of 
threatened strikes, due to the Parisian labour agitators, and the 
risks of being unable to fulfil delivery of contracts. The works 
at Rouen employ in the neighbourhood of 600 workmen. 


Tue harbour improvements at Alexandria are making 
favourable progress, says Fairplay. Two new import quays will be 
ready for use by the middle of next year, and in 1908 the construc- 
tion of two additional quays. will be taken in hand. Two new 
coaling derricks have already been provided, and two others will 
be ready for use in about three weeks. The new timber quays will 
be finished by the end of 1908. The most important task in hand 
at present is the extension of the great breakwater from the cattle 
quay seawards. 


THE imports of coal into Havre in 1905 amounted to 
692,193 tons, of which 681,184 tons came from the United King- 
dom ; the balance of 11,009 tons came from Germany. The total 
amount imported was 30,998 tons less than in the previous year, 
and that from the United Kingdom 24,246 tons less, while the 
falling-off from Germany was 6752 tons, a reduction of 38 per 
cent. When it is considered that the falling-off in 1904 of imports 
of coal from Germany was equal to 36 per cent., with increased 
imports from the United Kingdom, it is clear that so far as Havre 
is concerned there is little fear of German coal competition. 


THE recently erected signalling tower, pilot house, and 
automatic tide signalling apparatus at Irvine Harbour, which is 
the invention of Mr. Martin Boyd, harbourmaster, was formally 
opened on the 23rd ult., in presence of the members of the Harbour 


| Trust, a large number of shipowners and prominent citizens of the 


the author has found J = 424-8 as a mean of ten observations with | 


an average variation of 1 per cent. from the mean. 


EXPERIMENTS bave been carried out with a Splitdorf 
automobile induction coil by Mr. H. A. Perkins with the object of 
determining the efficiency of the sparking method of ignition. 
The sparking took place inside a glass tube jin. diameter, and 
about 2}in. long, the terminals of the secondary, which were tipped 
with platinum, passing through corks fitted into the ends of the 
tube, Surrounding the spark-gap was a small coil of No. 33 copper 
wire whose resistance was about 23 ohms. It lay close against the 
sides of the tube, and served to absorb the heat of the spark, It 
formed one arm of an initially balanced Wheatstone’s bridge. The 
heat of the spark was measured by noting the maximum deflection 
of the galvanometer when sparking had been allowed to take place 
for 10 seconds. The experiments, which are described in the 
Electrical World, showed that the heating effect of the spark 
increased with its length and with the frequency ; they also showed 
the wastefulness of the process, as only about 20 per cent. of the 
power supplied to the primary was found to be usefully employed 
in producing heat in the spark, the remainder being wasted in 
heating other parts of the circuit. 








burgh. The apparatus is operated automatically by a large float 
in the river, which communicates its rising and falling motion by 
means of wire ropes to long slides of coloured glass placed between 
the lights in the tower and the lenses in front of the lights, thus 
exhibiting from the tower combinations of coloured and white lights, 
indicating to mariners approaching the harbour the depth of water 
on the bar at the entrance to the port. 


Two vuleanite casts received at the United States 
Ordnance Department, Washington, recently, offer a valuable 
illustration of the superior endurance of modern artillery using 
smokeless powder, as compared with the guns which burned the 
old black powder, says the Army and Navy Journal. The casts 
show the interior of two 12in. guns. The first is that of a piece 
which had been fired 250 times with black powder, and then re- 
lined. The bore of the gun was so deeply pitted that the cast 
resembled the bark of the roughest of old oak trees ; the cavities 
were deep enough to contain walnuts, and the rifliag had com- 
pletely disappeared. The second cast was made from a gun which 
had been fired 300 times with smokeless powder. There was some 
erosion, but not enough to destroy the lands of the rifling, and 
the interior was fairly smooth, 
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poREIGN AGENTS FOR SALE OF THE ENGINEER. 


A.—F. A. BROCKHAUS, 7, Kumpfgasse, Vienna. 
_Kenty AND WALSH, LIMITED, Shanghai and Hong Kong. 
CHINA BoYVEAU AND CHEVILLET, Rue de la Banque, Paris. 
MANY. —ASHER anp Co., 18, Unter den Linden, Berlin. 
F. A. Brocknaus, Leipsic; A. TWEITMEYER, Leiptic. 
IAA. J ComBripGE AND Co, Railway Bookstalls, Bombay. 
{ND Y_—Loxscikr AND O0., 807, Corso, Rome ; Bocca Frergs, Turin. 
(TAL *_KeuLy AND Watstt, Limirep, Yokohama, 


GER 





JAPAN. ManoYA AND Co., 14, Nihonbashé Tori Sanchome, Tokyo. 
psstA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—W™- Dawson & Sons; Lutrren, 7, Sea-st. (Box 489), Capetown. 


GorpvoNn AND GoTCH, Long-street, Capetown. 
R. A. THOMPSON AND Co., 88, Loop-street, Capetown. 
J. C. Jura AND Co., Capetown, Port Blisabeth, Johannesburg, 
Rast London, Grahamstown, King Williamstown Stellenbosch. 
Hanpet House, Limirep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
USTRALIA.—GoRDON AND Gorcu, Melbourne, Sydney, and Brisbane. 
‘ R. A. Taompsow AnD Co., 180, Pitt-street, Sydney ; Melbourne, 
Adelaide and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UPToN AND Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 886 and 888, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
STATES OF AMERICA.—INTERNATIONAL News Oo., 88 and 
85, Duane-street, New York; Susscriprion News Co., Chicago. 
SETTLEMENTS.—Kegtty anp Watsu, Limirep, Singapore. 
Colombo, 
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CEYLON.—WIJAYARTNA AND Co., 
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REPLIES. 


R. P. M.—From the Royal College of Science, South Kensington. 

D. C.—Plastic metal is made by J. H. Richards and Co., 41, John Bright- 
street, Birmingham. 

G. E. L. (Colchester).—Drawings of the engines of Scout Adventure were 
published in our issue of August 1]th, 1905. 

A. P. (Milan).—The latest edition of Sir William Willeocks’ “ E, ian 
Irrigation” is the second, dated 18%), A more recent work of his is 
called ‘The Nile in 1904.” It is published also by Spon’s; the price 
is 9s. 

Pro Bono Pustico.—The City and South London Railway's Tube was 
the first to be started, the first two sections, embracing the line between 
the Monument and Stockwell, being opened for. public traffic in 
December, 1890. Ten years later it was extended to Moorgate-street 
and Clapham Common, and a year later to Islington. 


INQUIRIES. 


MACHINE FOR MAKING HORSESHOES. 

Sir,—Can any of your readers furnish me with the names of makers of 
machines for the manufacture of horseshoes? The machine required is 
one which can be worked by hand-power. H. G. 

May 2th. 








MEETINGS NEXT WEEK. 





Tux Junior InstirvTion or Enoingers.—Thursday, June 7th, at 
7 p.m., at the Finsbury Technical College, Lennard-street. Lecture, 
‘* Electric Oscillations and Wireless Telegraphy,” by Mr. R. P. Howgrave- 
Graham. Saturday, June %th, at 1.48 p.m. Visit Messrs. James Brown's 
Brick Works at Upminster. 

Puysicat Society or Lonpoy.—Friday, June 8th, at 8 p.m., at the 
Royal College of Science, Exhibition-road, South Kensington. ‘‘On the 
Solution of Problems in Diffraction by the Aid of Contour Integration,” 
by Mr. H. Davies. ‘‘The Effect of Radi in Facilitating the Visible 
Electric Discharge in Vacuo,” by Mr. A. A. Campbell Swinton. “ Mr. J. 
Goold’s Experiments with a Vibrating Steel Plate,” exhibited by Messrs. 
Newton and Co. ‘“ Fluid (Liquid) Resistance,” by Col. de Villamil. 

Roya InstiTotTion oF Great Brirain.—Friday, June 8th, at 9 p.m., 
at Albemarle-street, Piccadilly, W. Discourse, ‘Studies on Charcoal and 
Liquid Air,” by Professor Sir James Dewar, M.A., LL.D., D.Sc., F.R.S., 
M.R.L. Afternoon Lectures :—Tuesday, June 5th, at 5 p.m. ‘“ Northern 
Winter Sports, Sweden and its People,” by Colonel V. Balck. Thursday, 
June 7th, at5p.m. ‘Man and the Glacial Period,” by Professor William 
5. Sollas, LL.D., D.Se., F.R.S. Saturday, June 9th, at 3p.m. “‘ Inspira- 
tion in Poetry,” by Professor W. Macneile Dixon, M.A., Litt. D. 
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Railway Rates. 


AmonG the many charges brought against railway 
companies, few if any, have been so notorious as 
those concerning the rates charged for the convey- 
ance of food of all kinds. The consumer has been 
told in season and out of season that it is to the 
iniquitous extortions of the railway companies the 
high price of provisions, such as meat, fish, fruit, 
flour, and vegetables, is due. The producer, the 
farmer, the fruit grower, the fishermen have been 
assured that the railways instead of facilitating 
communication, in point of fact keep the producer 
and the consumer apart. It is not easy to settle 
with whom this attack originated, or with what 
particular object it has been made. In London and 
other great cities the population concern them- 
selves not at all with the way in which the neces- 
saries and luxuries of life are brought to their doors. 
They know nothing about railway rates. Hitherto 
we have always held that complaints were made 
by the producer ; but we no longer believe this, and 
we have arrived at the conclusion that the whole 
“movement” has no deeper foundation than the 
idle gossip and grumbling of market-day gatherings, 
seized on by some writer for the daily Press in 
search of “ copy,” and utilised for political purposes, 
or merely for the sake of notoriety, in Parliament. 

On another page we give the gist of a report just 
issued by a parliamentary Departmental Committee 
appointed in April, 1904, by Lord Onslow to inquire 
into the question of railway rates. So much had 
been said and written on the subject that it was 
not unreasonable to assume that. the Committee 
would have been deluged with destructive evidence 
supplied by thousands of farmers, fruitgrowers, 
fishermen, and meat importers ; while, on the other 
hand, the great distributing traders of the metro- 
polis would have been equally ready from their 
point of view, to urge Parliament to right wrongs 
which burned into their commercial souls. We 
find, however, that no rash to complain took place. 
Evidence against the railway companies was ob- 
tained with the utmost difficulty, and these com- 
panies had not the least trouble in convincing the 
Committee that keen competition compelled them 


of raising them. Indeed, it was shown that those 
who were supposed to suffer most were the very 
men who would not go one inch out of their way 
to secure the benefits claimed forthem. It is only 
fair to add that the fruitgrowers, for example, did 
not themselves find any fault with the railway 
companies. Indeed, as we have said, the popular 
opinion appears to be that it is, at all events less 
trouble to pay the railway companies’ existing 
rates than it would be. to make alterations. Thus, 
when a body of fruitgrowers in the South of England 
were offered reduced rates for strawberries if they 
would abandon the use of cross-handled baskets, 
they flatly refused the proffered reduction. 


It would appear that now, more than at any 
other time in our history, a number of people who 
do not seem to have much to employ them spend 
their time in hunting out fancied wrongs. They 
persuade themselves that this or that class is down- 
trodden, and they take up the cudgels for people 
who are entirely insensible of -wrong. As we 
examine the evidence, such as it is, given before 
Lord Onslow’s Committee, the more clear does it 
become that not only is there no shadow of ground 
for asserting that the railway companies have 
behaved unfairly, but that no one outside a narrow 
circle ever asserted that they did. The railway 
companies had, in point of fact, no case to refute. 
But, nevertheless, the report is full of information 
of a very useful character, which is to be com- 
mended to those who are never so happy as when 
finding fault. From time to time we have in the 
columns of the daily Press long diatribes on such sub- 
jects as the folly of the farmer who will not give 
up wheat and cattle and grow fruit. Attention is 
called to the fact that the French or Italian fruit- 
grower can make a large profit, and the English- 
man ought to do the same. Then why ought not 
more trouble be taken to send produce from the 
country to London? The report before us should 
serve to make it plain that things are as they are 
because of conditions over which men have no 
control. The French strawberry-grower can be in 
the market long before the Kent or Surrey crops 
are ripe, simply as a result of a more southern 
climate. He gets long prices, because fruit is 
early and scarce. The English strawberry- 
grower has perforce to glut the market later 
on in the season, and his crop may not pay 
for picking. Again, strange as it may seem, 
London absolutely sends more produce into the 
country than it receives from it. « Thus, for 
example, eggs go to country towns from London, 
the production of eggs locally not satisfying the 
demand. The most thorough-going, sincere, and 
bitter critics of the railways are those who have 
the smallest amount of commercial knowledge, and 
least grasp of the enormous problem of distribution 
which the railway companies above and beyond all 
other agencies have to deal with. Free discussion 
is an excellent thing, provided those who take part 
in it understand the subject. It may be safely 
added that no subject, perhaps, is less understood 
by the man in the street than the working of a 
great railway. The popular idea, for example, is 
that traders in general have no more to do with a 
railway company than has the passenger who buys 
a ticket through a pigeon-hole. In reality, the 
local managers are always fully in touch with the 
traders of every important district. Consultations 
take place, ideas are interchanged, business is 
sought for, and the railway company is anything 
rather than the independent tyrannical body it is 
supposed to be. 

The report brings out in a very strong light the 
effect of water competition on railway rates. It is 
a material factor in compelling the railway com- 
— to make their rates as low as theycan. Thus, 
or example, the choice lies between rail and sea for 
placing Grimsby fish in the London market. Page 
after page tells the samestory, that evenif therailway 
companies wished to charge high rates they dare not 
do it because of competition. It must never 
be forgotten that a large part of the outlay 
of a railway company is incurred in hauling 
rolling stock. There is so much dead weight to be 
moved, and this is a prime factor in determining 
the cost of moving goods of any kind. Full loading 
is essential to economy in transportation ; but of 
this the transmitter never thinks. _ The meat 
merchant sending mutton from the country so 
manages matters that 15 ewt. only can be carried 
in a van weighing 8 or 9 tons, while as much as 
5 tons of frozen careases can be put into the same 
vehicle, and then declares that the colonials have 
special rates, and are favoured at his expense. 
That the cost of carriage can in the broadest 
sense of the word be reduced the railway 
companies admit. Witness after witness had 
the same story of wasteful loading to tell; but 
over this the railway companies have no 











to do all that is possible to keep down rates instead 





control. Those reformers who honestly desire 
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there is reason to believe that so great a difference 
no longer obtains. Indeed, we understand that the 
Midland Sliding Scale Committee has been strongly 
influenced in its present decision by specially 
compiled figures as to the average difference. These 
showed that the average difference between the 
districts in 1901 was 6s. 74d.; in 1902, 13s. 103d.; 


cheap transit must attack, not the railways, 
but those who use the railways; and after 
all, is it not possible that the merchant and trader 
know their own business much better than those 
who have undertaken to fight for them? Is it to 
be taken for granted that nothing can be said for 
the man who prefers to send 15 cwt. of meat ina 
single van rather than so arrange matters that he|in 1903, lls. 10d.; and in 1904, 8s. It was not 
could send at least twice that amount? Ten found possible to make a correct comparison for 
chances to one the man has method, excellent! 1905, because there were no selling prices taken 
method, in his madness. Even butchers are not | out for the Midlands for the first six months; but 
the idiots that railway reformers, if they are logical | taking the four years of 1901 to 1904 inclusive, the 
—which indeed they seldom are—would make | average difference was only 10s. ld. per ton in 
them appear to be. Self-interest, we may rest! favour of the North of England, and supposing 
assured, is not less a motive with the trader than | that difference still to approximately obtain, then 
with the railway company ; and whether what is is | it requires a 2s. premium to bridge it; and this, 
right or not, cannot after all be settled by the| as has been shown, the Midland Committee now 
onlooker of small special experience and less | recommend. 
special knowledge ; at least that is the story told| It is a matter for congratulation that, after eigh- 
by Lord Onslow’s Committee. | teen months’ investigations—during which several 
| experimental ascertainments have been, from time 
‘to time, taken out—a mutually satisfactory basis, 
ap re a aa ee a | of | Which the Midland Wages Board will doubtless 
nearly eighteen months a new slidin eh has at | ratify at an_carly date, hes Been reached. Any 
ig Say Ae i as Ri e: age Mia- | new arrangement, tending towards the maintenance 
land iron trade. It will be submitted at an early | of peace and goodwill between labour and capital 
date to the Midland Iron and Steel Wages Board. | in the iron trade, and towards the lessening of the 
and seems likely to meet with the approval of that | severo competition is Shes industry, .ape.to be 
a gg one Si a tea as Da eet ae | welcomed as long as they do not tend towards the 
. a it sa f Seiicas tell f| Production of pools, rings, and trusts, which expe- 
agrocr oe Nia acsenee teicit see, 9 peach ete th of | vience has generally shown to be of temporary 
employers and of employed, anc thus represents both | rather than permanent value to an industry. In 
one, ia in reality of wider soope, singe like those | “clusion, may we enggest that the succees ‘of the 
which have preceded it, it will govern wages not | eereretbacerypr galing: arwreMacnallir dys 
only throughout North and South Staffordshire, 
East Worcestershire, and Shropshire, but also at 
some works in Yorkshire, Lancashire, and South 
Wales. During the period since the last scale was 
terminated, wages in the Midlands have been | 
regulated in accordance with those of the North of | on rae ee 
England, plus sixpence per ton in lieu of what are; Not infrequently in the past have we had 
known as the Northern “extras.” Midland wages | occasion to refer to what 1s often called the 
have, therefore, of late followed the variations of | “ specific heat controversy”’ in respect of what 
the North, and since this week the new Northern | occurs in a gas engine cylinder when a charge of 
ascertainment carries an advance of 3d. per ton on | gas and air is ignited and explosion occurs. As to 
puddling, and 2} per cent. on millmen’s wages, the | the main facts of the case there is no dispute, since 
Midland men will experience a rise in wages to the | it is well known and established that the tempera- 
like extent, so that as far as labour in the English | ture attained by a gaseous mixture is only about 
iron trade is concerned, the next two months should | one-half of what it would be were the whole of the 
prove a satisfactory time for the ironworkers of both | thermal energy liberated by the explosion available 
districts, and the news of the advance coming just | alone for raising the temperature of the gases. That 
before the Whitsuntide holidays, will doubtless | this is so has long been known, and many ingenious 
be all the more welcome to them. As far as| explanations have been put forward, notably by 
employers in the iron trade are concerned, how- | Perry, Dugald Clerk, Burstall, Wimperis, and others; 
ever, this week’s advance comes at a somewhat | these explanations can be classed under the titles 
awkward time, for except in one or two branches, | of (1) after-burning; (2) dissociation ; (3) cooling; 
the manufactured iron trade both in the North and | and (4) variable specific heats. Of these the effect 
the Midlands is in anything but a satisfactory state | of cooling is on all sides admitted as being a 
at the moment. Previous levels have by no means | factor in the case, although very different estimates 
of late been maintained by prices, concessions are | are given for its quantitative effect; dissociation 
having to be made freely to consumers. |and variable specific heats are much the same 
It is not so much with the usual bi-monthly | thing, since a gas will obviously require more energy 
returns as with the new permanent sliding-scale | to be supplied to it as the temperature rises, whether 
basis, and with its influence upon harmonious rela- the excess energy is required to supply that necessary 
tions between capital and labour in the English iron | for dissociation or to meet a greater capacity for 
trade, that we are now concerned. The essence of | heat; the chief difference between the two is that the 
the new arrangement, without going into details, | phenomenon of variable specific heats is a gradual 
can be put into a nutshell, and consists in the fact | process of change, whilst that of dissociation may 
that the old premium is raised from 1s. 6d. to 2s. | be relatively sudden. After-burning is quite another 
That is to say, the rate of wages will still be arrived | matter ; it is based upon the assumption that com- 
at by allowing 1s. in wages per ton for puddling for | bustion is not completed at the highest temperature 
every sovereign of the average selling price of all | reached by the explosion, but continues throughout 
classes of manufactured iron, plus a premium of 2s. | the stroke, and even perhaps during the exhaust. 
Supposing in future at any ascertainment the/If after-burning were a fact it is clear that its 
average selling price for any given two months is| effect must be to lower the maximum tempera- 
found by examination of the books of the selected | ture of the operation, since only a portion of the 
firms to be £8, then the wages to be paid to| whole energy would be liberated during the time of 
puddlers per ton will be 8s., plus 2s. premium, or | explosion. On the other hand, those who support 
10s. in all. Previously the premium would have | the theory of variable specific heats—or dissocia- 
been 1s. 6d., which would have made the total | tion—consider that the increase in specific heats, 
9s. 6d. Clearly, therefore, the new arrangement | combined with the rapid cooling that goes on, is 
represents a gain to the puddlers of 6d. per ton | quite sufficient to explain all that occurs when 
compared with the old order of things—which | mixtures of gases are exploded, without there being 
obtained up to about a year and a-half ago—with | any necessity to assume that after-burning occurs ; 
millmen’s wages in proportion, and since the new | indeed, they consider that the combustion of the 
arrangement is to last for two years before either | gases is practically complete at the point of highest 
side can give a three months’ notice, it means that | temperature. 
for the next two years and more Midland iron-| The controversy is therefore between two parties, 
masters have to face an increased level of wages. | the variable specific heat party and the after-burning 
The new scale has been framed partly in order to| party. Much interest has in consequence been 
give something like uniformity to wages in northern | aroused by the experiments recently carried out by 
and central England, and to remove the disadvan- | one of the leaders of the after-burning theory, viz., Mr. 
tage under which a firm paying high wages labours, | Dugald Clerk, and described in a paper read before 
and incidentally to prevent the serious undercutting | the Royal Society on 15th March last. A perusal 
which has been a marked feature of the trade. It | of this paper shows that the famcus experimenter has 
will also, no doubt, result in the British trade | modified his views, for he makes the following 
offering a united front to foreign competition. | statement :—“ When the writer began the present 
The old scale used to be based upon a time-| investigation he believed that these phenomena of 
honoured axiom that selling prices in the Midland | slower chemical action,” ¢.e., after-burning, “ fur- 
districts ruled £1 per ton higher than in the North, | nished a complete explanation of the discord 
this being due to the different classes of material between the theoretical and observed results, and 
made in the two portions of the country. But! that there was no need to assume any considerable 
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| establishment of a permanent Joint Committee of 
| the Northern and Midland Boards, which could be 
convened for consultation when either district felt 
| the need of further adjustments in the future. 








dissociation or variation of specific 
products of combustion. These tye of the 
ever, appear to him to indicate real gh § how. 
specific heat as well as continuation of combi of 
This is an important change of attitude —. 
remains to discuss the experiments that h and i 
to it. The procedure adopted is distinctly Ris led 
highly ingenious; it consists in runnin oe 
engine under the ordinary standard conditions 
then at a given moment preventing the exhaust ‘on 
inlet valves from opening, and at the same — 
taking a series of indicator diagrams. The y i 
part of the first diagram presents the usn 
ance, except that on the return stroke the burnt 
ducts are unable to escape, and so are compres Ss 
as the piston returns; the return pressure = 
lies somewhat below that achieved on explosion 
owing to the cooling effect on the walls: ther 
the mixture expands as the piston moves pan 
to be again compressed on the return stroke and 
so on for a number of revolutions, the curye draw, 
by the indicator gradually falling as it zigzags ret 
side to side. Owing to the gradual cooling of the gy 
the indicator'card shows therefore a series of 9 
pression and expansion lines one below the other. 
From the shape of these lines it is possible to make 
refined calculations as to what is occurring to the 
gas in the cylinder. It is plain that the averagg 
temperature must diminish owing to the effect of 
the water-cooled walls, and that if combustion 
continues at all after the explosion point the effect 
must show itself in an apparent lessening of the 
cooling effect. This is merely a general idea of the 
method of experiment and calculation. In its 
details it consists of a series of successive approxi. 
mations by means of secondary curves, in order to 
ascertain what the apparent specific heat cf the 
mixture must be at any given temperature and at 
any point of the stroke. In these calculations the 
work done by the fly-wheel on the gas is allowed for. 
The main feature of Mr. Dugald Clerk's results is 
quoted above, and it may be summed up by saying 
that he now attributes the apparent suppression of 
temperature to a combination of all four of the 
possible explanations given at the beginning of this 
article. So much for Mr. Dugald Clerk’s own 
deductions from the new experiments he has 
carried out. It remains to consider what conclusions 
would be come to by an impartial engineer on 
reading the experimenter’s account of his work. 
Is the method adopted one which would be likely 
to yield accurate and trustworthy results? One very 
excellent feature the method has, viz., that the 
experimental part of the work is of the simplest, 
and that it is only the work of calculation that is 
laborious. This is a good feature because the 
calculations can be carried out in the ease of an 
armchair during leisure hours, and they need not be 
hurried; in experiments time enters as a much 
less convenient factor. On the other hand, the 
method is essentially one of small differences, and 
as the experimenter himself admits, the whole of 
his deductions as to the existence of after-burning 
could be nullified, or at least very gravely modified, by 
an inaccuracy in the indicator curves of one-fiftieth 
part of an inch, and seriously affected by even onetwo- 
hundredth part of aninch. It would therefore appear 
that this is a condition of experimenting which has 
to be very closely considered before the results ob- 
tained areaccepted. The difficulty of getting indicators 
to give accurate results is well known to all engineers, 
and there is no need to expatiate on them here. 
Notably there are difficulties in respect of friction 
and inertia—and inertia time lag—which make it 
very close work to interpret with accuracy the 
curves which the instrument draws. Not only 
this, but Professor Burstall, in his Research Com- 
mittee experiments, measured differences of tem- 
perature between the gas in the centre of the 
cylinder and that near the walls as great as 200 deg. 
Cent.; the effect of such a variation must have a 
weighty effect upon the ordinary thermodynamic 
formul« and calculations —it might almost be said that 
gas engine phenomena are essentially of a “kinetic” 
nature—if the term can be permitted—and that 
“static” types of formule are little suited to keep 
ace with what occurs. To this may be added the 
act that in Mr. Dugald Clerk’s experiments the 
continual expansions and compressions will have 
the effect of mixing the gas up, and so tend, by 
altering the distribution of temperature in the 
cylinder, to lead to inconsistent results. Instances 
of the difficulties likely to arise when relying on 4 
method of small differences might, however, be 
multiplied almost without end. 


MM. Mallard and Le Chatelier suggested, as the 
outcome of their classical experiments, certain 
formule for the specific heats of gases, and using 
these, Burstall has shown that the results obtained 
in his series of experiments can be closely reconciled 
with each other, and a complete heat balance obtained. 
We note with intsrest that the present experiments 
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{ Mr. Dugald Clerk give values for the apparent 
0 cific heat, which are, at least, not inconsistent 
Fh the famous French physicists’ measurements. 
i conclusion, therefore, it would seem that the 
mee e specific heat hypothesis receives distinct 
i ort from these new experiments of Mr. Dugald 
ok's, and we now appear to be within sight of 
the close of this long and interesting controversy. 
Parenthetically it may be remarked as not a little 
curious and noteworthy that the design and manu- 
facture of internal combustion engines has gone on 
_and gone on successfully—during the time in 
which this most fundamental matter has been in 
dispute. It serves to show that the method of trial 
and error—so long as such trials are conducted 
systematically, and not at random—is as scientific 
a method of obtaining an end as any that a professor 


ever invented. 


Electricity and Astronomy. 


A mistake of much greater importance than it 
appears to be to those outside a particular group 
has been committed at Greenwich. A very large 
electric generating station is, as our readers know, 
in course of completion, and by an unpleasant 
coincidence the station has been erected exactly on 
the Greenwich meridian, which, we may incidentally 
remark, has by common consent been established as 
the meridian for a great part of the world—a thing of 
the utmost importance to navigation. The last report 
of the Astronomer-Royal states that the efficiency of 
the Greenwich Observatory is seriously threatened. 
He does not fear induction, or its effects on delicate 
electric apparatus, which is indeed not much used 
at Greenwich. But he fears first the effect of 
vibration, and secondly, the want of definition in 
telescopes caused by the heated air, even if smoke 
is Jeft out of consideration, rising from the tre- 
mendous chimneys of the new station. To give 
some idea of the extreme sensitiveness of the 
telescope, we May say that some years ago it was 
shown that if the heavy iron gate at the entrance 
to the Observatory were closed sharply the vibra- 
tion set up would throw the spider’s web in the 
transit instrument off a star, notwithstanding the 
fact that the instrument stands on a great mass of 
masonry sunk deep in the earth. As for the chim- 
neys, varying temperature, and consequent stratifi- 
cation and “waviness” in the atmosphere is 
destructive of clear definition, and for that 
reason open country and elevated sites are 
selected for observatories. In the present case the 
peril has come to the Observatory. The air was 
clean and pure enough when the Observatory was 
first erected in Charles II’s. reign in 1675. The 
Astronomer-Royal. suggests that a reduction in 
the height of the chimneys and the use of forced 
draught may mitigate thatevil. Asto vibration, hesays 
that there is grave risk that it will seriously affect 
the value of observation by reflection from a mercury 
horizon, which are essential for the fundamental 
work of the Observatory. Tests which have been 
made show that, even with the small portion of the 
engineering plant which is now available for work, 
serious tremors are produced, and though it is 
hoped that these may be reduced by improved 
working of the engines, the alternative of providing 
a remedy for interference in this way with the 
Greenwich meridian work may have to be faced.” 
What the remedy may be he does not attempt to 
suggest. He concludes with a very pertinent 
inquiry as to why the immediate neighbourhood of 
the Observatory should be selected for the con- 
struction of enormous generating stations ? 


Weekly Payment on the Clyde. 


Tue cloud which has for a long time been 
hanging ominously over the staple industry of Clyde- 
side engendered by the persistent demand of the 
workmen to be paid weekly instead of fortnightly 
has fortunately lifted and been thoroughly dispersed. 
As a result of a meeting of delegates of the Federa- 
tion of Engineering and Shipbuilding Trades and 
the General Federation of Trades Unions, held in 
Glasgow on the 2lst ult., this happy emergence 
from a very unsatisfactory situation has been 
realised. At the meeting referred to a letter from 
the Clyde Shipbuilding and Engineering Employers, 
offering to institute the weekly payment of wages 
after the Glasgow fair holidays in July was, 
fully considered, and:in the end it was unani- 
mously resolved to accept the masters’ pro- 
posal, and that the delegates and others should do all 
in their power to ensure better timekeeping under 
the weekly pay system than there has been under the 
fortnightly pays. It isfervently to be hoped that 
this very reasonable and promising attitude on the 
part of the men’s delegates will have the full 
sympathy of the general body of workmen them- 
selves, and that the understanding now come to 
Will not result in practice as on the former occasion 
when the weekly pay system was tried for a period 








of twelve months, found to be a deplorable 
failure as regards improved time-keeping. The 
complaints about idle time after éach pay day are 
not peculiar to the Clyde district, and it has been 
asserted that the shipbuilding and engineering em- 
ployers in other districts where the weekly system 
obtains would as gladly change that system for the 
fortnightly pays, as the workmen of the Clyde have 
strenuously fought for payment weekly. There is no 
gainsaying the fact that the unsteadiness and idleness 
occurring in the establishments on the Clyde and in 
other districts constitute a blot on a great industry, 
and it is a duty lying to the hands of the more 
reputable and organised ranks of the workmen to 
insist on itsremoval. The Executives of the several 
Trade Unions ave apparently ready to exercise all 
their official and personal influence to this end, and 
it certainly will be to the credit of Trade Unionism 
and to the moral influence it is supposed to wield, 
if they should be successful in their endeavours. 
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La Locomotive Actuelle: Etude General sur les Types 
Recent de Locomotives 4 Grande Puissance, Complement au 
Traité Pratique de la Machine Locomotive. Par Maurice 


Demovuttn, Ingenieur de la Traction, Compagnie des 
Chemins de fer del’Ouest. Paris and Liége. Ch. Beranger. 
1906. 


[First Norice.] 

In 1897 a practical treatise on the locomotive was 
published by Monsieur Demoulin. We are told in the 
preface to the present volume that, “ Est destiné 4 former 
un complement de notre Traite Pratique ; il.renferme un 
exposé des types de locomotives mis en service depuis 
1900 en France et 4 ]’Etranger; lés géréralités relatifs 
4 leurs fonctionment, 4 leur proportions, aux perfection- 
nements qui leur on éé apportés, 4 leur mode de con- 
struction et aux tendances actuelles dans les divers pays. 
Le faits on été exposé et groupés de telle sorte que ce 
volume puisse étre séparé de l'ensemble, et constituer un 
étude générale de la locomotive actuelle.” 

We have here, then, a treatise on the locomotive as it is, 
not on the locomotive as it was, or yet miay be. There 
are no theories, no formule, scarcely any thermodynamics. 
There is nothing else in print that within its limits can 
compare with it for excellence, except the not dissimilar 
excellent English book, “The World’s Locomotives,” 
by Charles S. Lake, published by Percival Marshall and 
Co., London, which, however, covering more ground, is 
less complete and detailed in the information which 
it supplies. Mons. Demoulin’s method is admirable; 
his style very good. He is restrained without being 
reticent; frank in his expression of opinions, yet never 
contentious. The book is a small quarto volume of 324 
pages, illustrated by 132 engravings in the text and forty 
folding plates. There is a sufficient index. We cannot 
speak too highly of the plates. The sections are beauti- 
fully drawn. There is a wonderfully admirable absence 
of dotted lines. Generally, we have an outline elevation 
of the engine, a longitudinal] section and plan, and a re- 
production of a photograph of the complete locomotive. 
The printing is exceptionally good. So much for what 
we may call the external characteristics of the book; 
of that which addresses itself to the eye first and to 
the mind subsequently. Let us consider now the 
contents of the volume—the story, that is to say, which 
the author has to tell us. 

He writes in the most cosmopolitan fashion about the 
locomotives of every country under the sun where a 
heavy locomotive exists. For be it understood he is 
quite true to his title page, and makes no reference to 
small engines. Since 1900 a new order of things has 
come into existence on the railways of the world. The 
demand for tractive power and high speeds has become 
more and more dominant, and in effect has brought about 
modifications in previous practice; but these modifica- 
tions nearly all runin the same groove. Whateverinventors 
may have done, they have not succeeded in introducing, into 
regular work, abnormal designs of any kind. Thus, for 
example, there are no locomotives running with water- 
tube boilers, properly so-called. These have been built 
for experimental purposes; but M. Demoulin, although 
he mentions water tube boilers, and even illustrates one 
exhibited at Liége, deals, as we have said, with the loco- 
motive engine as it is, not as it might be.- That is quite 
another story, with which, for the time being, he has no 
concern. This fact adds much to the value of the 
book before us. We have no distractions. We can 
see at a glance how engineers in England, America, 
and the whole continent of Europe, have attacked the 
traction problem set before them. Given certain con- 
ditions, we have only to turnover the pages of the 
volume to learn how they are actually being dealé with 
everywhere. Could anything be more instructive? We 
may, if we please, call any type of engine an experiment ; 
but we have, at all events, the result of the experiment 
set before us. Turn where we will, we find the problem 
the same. Only the environments are different. 
Heavier loads have to be hauled at higher speeds. The 
conditions are not alike in any two countries. Those 
obtaining on the Austrian State Railways are unlike 
those prevailing in the United States or in Great 
Britain. We have. nothing comparable to the, ser- 
vice carried on through the great Alpine tunnels. 
Climates differ. Road beds are unlike. .The. locomotive 
has to be adapted to its surroundings; and we should not 
be hasty to condemn any design, until we know certainly 
that it is not the best that could be devised, keeping in 
mind the conditions under which service is carrie 
on. We have besides the influence of natiodnality to 
consider, as we shall show more fully further on. 


But while this should be clear, it is also certain that in 
many respects the locomotive is, to use a naturalist’s 
phrase, a most persistent type; and as we examine the 
illustrations of M. Demoulin’s book, we have the lesson 
forced home upon us in the most unmistakable fashion, 
that the diversities in design which strike the eye when 
we travel, represent radical mechanical differences to 
but a smal] extent. Thus the locomotive is in effect 
always the same, a survival, if there ever was one, of the 
fittest. 

Our author is careful to point out that so long as the 
belief existed that the centre of gravity of the locomotive 
must be kept low, lest the machine should upset when 
traversing curves at high speeds, it was impossible to 
construct very large boilers which could be used with 
fairly high driving wheels. It was first shown—we believe 
by Baldwin—that the higher the centre of gravity the less 
was the tendency to burst the road; while no one has 
ever heard of the upsetting of a locomotive so long as 
the wheels remained on the rails. The huge modern 
locomotive has a boiler of large diameter pitched high to 
clear the wheels. In fact, the limit to vertical dimensions 
lies in the tunnels, and in nothing else. It is in this way 
that heating surface has been doubled, and even trebled, 
during the last few years. The increase in barrel 
diameter, and the use of more tubes, required a corre- 
sponding increase in grate area, which has been secured 
either by lengthening the grate or making it wider, 
this latter method entailing the use of the overhanging 
fire-box. M. Demoulin’s first folded plate contains 
twelve elevation diagrams, of as many types, which may 
be said to include all modern locomotives. The similarity 
in boilers is remarkable, the prominent difference between 
them and their predecessors consisting in the use of 
comparatively shallow instead of deep fire-boxes. 

M. Demoulin begins by considering the development 
of the transformation which the locomotive has under- 
gone. We have, first, the increase of power, brought 
about by the augmentation of grate and heating surface, 
rendered, as we have just said, possible by raising the 
centre of gravity, and the employment more and more 
frequently of the “ Foyer debordant ;” that is to say, of 
fire-boxes overhanging the side frames. Secondly, of an 
increase in pressure. Thirdly, in the number of coupled 
axles, the total weight, and improvements intended to 
secure economy in the generation and use of steam. 
Fourthly, compounding, rendered possible by the rise in 
pressure, and particularly to the combination of four- 
coupled wheels with four-compound cylinders, which origi- 
nated in France, and superheating yet initsinfancy. And, 
lastly, improved stability obtained by the increase in 
wheel bases and the general use of bogies or Bissel 
trucks. Dealing in detail with these propositions we have 
a treatise all too short, which serves by way of intro- 
duction to the more strictly descriptive portions of the 
volume. Ofthis we have only space to consider one or two 
statements which serve to show what the effect of what we 
have termed environment has on the dimensions of a loco- 


motive. The relation which our author calls 8 —where 
8 


S is the total heating surface, and s is the grate area—is 
very variable, the intensity of combustion intervening to 
determine it. The less energetic the combustion the 
larger is the fraction. In France the proportion varies 
between 70 and 90. In England, where the fuel is 
exceptionally good and the draught pushed to the utmost, 
it varies between 75 and 95, while in the United States, 
where very large grates are the fashion, it seldom 
exceeds 65, though there is a tendency to increase it in 
the new types “ Pacific” and “ Prairie.” Nothing like 
uniformity of practice exists, however. Thus in the 
engines with overhanging grates, in spite cf their large 
area, the shorter box enables tubes of great length to be 
used, and heating surface in comparison with the grate 
area is consequently augmented. The following passage is 
worth reproducing, because it gives an idea not only of 
one author’s style, but of the way in which he handles 
his subject. 

“* La surface de grille ne constitue cependant qu’un terme un peu 
général de comparaison pour évaluer la puissance relative des loco- 
motives. Le travail que peut permettre de déyelopper une grille 
donnée est en effet fonction non seulement de la surface mais aussi 
de la forme de la disposition et de la profondeur du foyer, enfin et 
surtout de la nature et de la qualité du combustible. I! est certain 
qu’une machine Anglaise brailant du Cardiff en roches, 4 foyer 
relativement profond offrant une surface de grille de 2-20m.? 
sera équivalente et parfois plus puissante qu’une machine autri- 
chienne brilant des menus inférieurs ou des lignites, et dont 
la surface de grille dépassera 3-00m?, et le constructeur l’a bien 
compris ainsi puisque le poids adhérent de la machine anglaise 
sera de 37 A 40 tonnes, tandis que celui de la iocomotive autrichi- 
enne ne dépassera pas 30 tons, et ont pent dire que dans les deux 
cas las production de vapeur par unité des poid adherent sera 
sensiblement le méme.” 

Early in the volume our author classifies the various 
modern types of locomotives. We have, first, the engine 
with four coupled wheels and a bogie, which constitutes 
an intermediate type between the old and the new, but 
lacking in power, because the fire-box,imprisoned between 
the wheels, cannot have a grate much exceeding 20 
square feet in area. The weight for adhesion does not 
exceed 58 tons in France, 60 tons in England, and 65 
tons in the United States. With good coal these engines 
can haul loads of 250 tons at a fair speed on all but heavy 
roads; secondly, engines with four coupled wheels 
between a bogie and a pair of trailing carrying wheels— 
“Atlantic” type. Obviously this is M. Demoulin’s favourite. 
He distinguishes three varieties. In the first—the most 
used in Europe—the fire-box is partly between the 
trailing drivers, but does not extend backwards over 
the carrying axle. The coupled wheels are placed as 
close together as possible. In the second variety the 
wheel base of the drivers is greater, and the grate extends 
over the axles. The third variety, much favoured both 
in Europe and America, has the overhanging fire-box which 
extends outside the frame, the grate being altogether above 


d | the trailing carrying wheels, which are of small diameter. 


The main advantage claimed for this type is that the 





dimensions of the grate are limited only by the loading 












3SNOH H3aT1I09 =SCNOH 3t.1ON3 





& 
= 
= 
Z 
— 
5 
a 
a 
oe 
jon 
& 








(199 abvd aae uondrwowap soy, 


HOIMNGGTAD LV NOILVIS WAMOd S:TIONNOO ALNONOO NOGNOT 











THE ENGINEER 


561 








——— 

: as of as much as 54 square feet can be 
gaiige, 8° il oa more than 8ft. long. The “ Atlantic ” 
got ee by M. Demoulin to represent the last word, 
i i ads of 16 tons or over can be used per axle. For 
jot roads the type derives no special advantage 

bi "ihe big grate. Next we have (8) the ten-wheel 
hee with six-coupled wheels and a bogie. Our 
. thor considers that, notwithstanding the momentary 
* ularity of this engine, it may be regarded as 

sitory, because it has reached limits which can- 
te ‘extended. It is as good as it can be, that 
nye say, and is probably not good enough to remain 
be fi eae, The next type is (4) “ Prairie,” with six coupled 
a placed between a pair of carrying wheels in front, 
bs Fi another pair behind. This is essentially an American 
TooomnatiVe ; but it is being tried now in Austria and 
Taaly. Next we have (5) the “ Pacific” type, with a bogie in 
front, a pair of carrying wheels behind, and six coupled 
wheels between them. These groups include all the 
express types for heavy passenger service. Then come 
the locomotives for mixed and goods traffic, which may 
be classed under two heads, according to the roads. The 
first differ little, if at all, from passenger engines, except 
in the fact that the driving wheels are smaller. The 
second are very heavy engines, usually with eight small 
wheels coupled. Minor differences are fully considered ; 
and, lastly, we have a few words concerning the articu- 
lated or Mallet system. It is interesting to learn that 
last year the Northern Railway Company of France put 
in service two extremely powerful double bogie engines, 
which have given, so far, excellent results, with a total 
wheel base as great as 42ft. 8in., which will, nevertheless, 
traverse with perfect ease and steadiness curves of only 
300ft. radius, and readily attain speeds of 50 miles per 
hour. 


SHORT NOTICES. 


Electrical Industry Charts. London: The Electrician 
Printing and Publishing Company, 1, 2, and 3, Salisbury- 
court, Fleet-street, London, E.C. —These tables are most 
useful, showing as they do the great development of elec- 
tricity supply for public and private lighting and other 
domestic and industrial purposes, for electric power, and for 
electric traction on tramways and railways throughout the 
United Kingdom. Interesting figures and maps are given 
relating to the undertakings engaged in the supply of electric 
energy in bulk to various distributors. Tables No. 1, 2, 3, 
and 4 have been supplemented by a set of graphic diagrams 
which show at a glance the progress made during recent 
years. This is the seventeenth year of publication of 
these tables, which are about the best means we know of 
for following the enormous development of electrical under- 
takings. 


The Manchester Royal Exchange Directory, 1906. By 
Richard Collinson, 9, Corporation-street, Manchester. Price 
7s. 6d. net.—‘‘ The Manchester Royal Exchange Directory 
for 1906’ contains an alphabetical list of the firms comprised 
in the membership of the Exchange. Following this there 
is another list, also alphabetically arranged, giving the names 
of the principals and representatives of the foregoing firms. 
The names of new members are given in the appendix which 
follows the list of the principals. Amongst other matter the 
directory contains a classified list of the professions and 
trades. A short history of the Exchange is given at the 
commencement of the book. 

Guide Books. Issued by the Health Resorts Development 
Association, 2, Gray’s Inn-road, High Holborn, E.C.—In 
view of the approaching holiday season the Health Resorts 
Development Association has sent us guide books to the 
following places :—Weston-super-Mare, Deal, Southport 
Woodhall Spa, and Bournemouth. All the books have been 
tastefully arranged and are nicely illustrated. They are the 
official publication of the Corporation or the Urban District 
Council, as the case may be, and will be sent free to all 
applicants. 


BOOKS RECEIVED. 

Motors and Motor Driving. By Lord Northcliffe. 
— Green and Co., 39, Paternoster-row. 
net. : 

Maschinenkunde Fiir Chemiker. By Albrect von Ihering. 
tae: Johann Ambrosius Barth. "Price M. 14, bound, 


London: 
Price 9s. 


Practical Pattern Making. By F. W. Barrows. London: 
a Lockwood and Son, 7, Stationers’ Hall-court. Price 
8. net, 


Electrical Engineering in Theory and Practice. By G. D. 


Aspinal Parr, London: Macmillan and Co., Limited. Price 
12s. net. 


Fe an Naval Annual, 1906. By John Leyland and T. A. 
tassey. London: Simpkin, Marshall and Co., Limited. 
Price 15s. net. 
wae Tests with Doors : “* The Kinnear Door.’ Published 
y the British Fire Convention Committee, 1, Waterloo-place, 
Pall Mall. Price 3s. 6d. 
An Elementary Treatise on Phototo ic 
pographic Methods and 
Instruments, By J. A. Flemer. London: Chapman and 
all, Limited. ‘Price 21s. net. 
vio Motor Car Repairing. By Eric W. Walford. 
‘ hdon: Percival Marshall and Co., 26-29, Poppins-court, 
leet-street, EC. Price 1s. net. 
British Engineerin F 
’ y g Standards Coded Lists. Vol. III. 
Published by Robert Atkinson (London), Limited, 10, Essex- 
street, Strand, W.C. Price 25s. net. 


Gold Dredging Annual Su in C 
‘ ipplement, 1906. By Captain C. 
. Longridge, M.I. Mech. E. London: The Mining Journal, 
» Queen \ ictoria-street, E.C. Price 10s. net. 
sight Homeland Hand-books : Dorchester (Dorset): With Its 
. oundings. By Presscott Row. London: Association 
22, Bride-lane, Fleet-street, E.C. Price 1s. net. 
ae “te Rule: A Practical Manual. By Charles N. 
Chan ort] - London : Emmott and Co., Limited, 118, 
> aucery-lane, and Whittaker and Co., 2, White Hart-street, 
Tice Qs, 
The Pra 


edition’ ctical Testing of Dynamos and Motors. Second 


By Charles F; Smith, Assce. M. Inst. C.E.,’ &c. 


lanchester: The Scienti ishi Y r, of 
ailey-street, hic o. Publishing Company, 53, New 





THE GREENWICH ELECTRICITY SUPPLY 
STATION. , 

Ir is a perfectly natural corollary to the acquisition of 
practically all the tramways in London, and their conversion 
to electric working, that the London County Council should 
have its own generating station. That it should continue 
to pay money to any one else—as it has had to do for the 
past few years—for a commodity which it could supply 
itself was, of course, entirely repugnant to our muni- 
cipal body. The London County Council generating station 
was bound to come, and its official opening, which took place 
on Saturday, with a great deal more speech making and 
self-praise than quite became the representatives of the 
greatest city in the .world, merely performing their duty 
according to their lights, could have becn foretold when in 
1898 the Council decided to apply to Parliament for powers 
to work its existing or prospective tramways electrically. And 
let it be admitted at once that, as far as one may judge from 
outward appearances, and from such facts as the Council 
allows the ‘‘ People of London’”’ to gather, the station has 
been built unextravagantly and with far less ostentation than 
might have been expected. The buildings themselves are 
simple, and their contents are plain and business-like. 
Unnecessary expense has not been incurred in the fitting up 
of gorgeous switchboard galleries, and so on, and even the 
pamphlet issued by the Council compares very favourably 
with the expensive productions with which other municipal 
councils have heralded the completion of work of less im- 
portance. 

The station is being built close to the river at Greenwich, 
on a site not far from the Royal Naval College. At the 
moment one half of it only is complete—the portion nearest 
the Thames. It consists of a lofty building divided into two 
practically equal parts—one containing the generators and 
engines, the other the boilers. The end facing the river is 
complete, the other is closed by a temporary corrugated iron 
screen. Two chimneys rise from the centre of the existing 
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station contains machinery of the reciprocating engine type, 
and a total capacity of 14,000 kilowatts, but it is proposed in 
the second: portion. to use turbo-generators, with a total 
capacity of 20,000 kilowatts, or 34,000 kilowatts in all for the 
complete station. 

Coal is brought to the ‘station by ocean steamers holding 
up to 2000 tons. It is unloaded by three electric cranes, with 
grabs, holding about 25 ewt. each. . The grabs discharge into 
trucks on the pier, which, after passing over weighbridges, 
discharge into a large steel bunker holding:2000 tons. From 
this bunker the coal is conveyed by gravity bucket conveyors 
to the bunkers immediately over the boilers, which will have 
a total capacity of some 13,500 tons. . The object of using an 
outside bunker of this capacity was to enable a steamer to be 
unloaded in the shortest possible time without being depen- 
dent upon the comparatively slow rate of travel of an ordinary 
conveyor. The bucket conveyors are two in number, identical 
with each other, each having a capacity of 40 tons per hour. 
They have been erected by the New Conveyor Company, of 
Smethwick... On their return journey the buckets pass 
through a tunnel under the boiler-house, and take the ashes 
from hoppers below the boilers, and carry them to a storage 
hopper under the pier, whence they are discharged into the 
barges. 

The present boiler-house—see page 560—contains twenty- 
four water-tube boilers of the five-drum Stirling Co.’s type, ar- 
ranged in pairs in two rows, with a firing floor between. Each 
boiler has an evaporative capacity of about 16,300 Ib. of water 
per hour, works at 200Ib. pressure, “and is fitted with chain 
grate stokers. The chimneys are 250ft. high, with an internal 
diameter of 14ft. A superheater is placed between the first 
and second banks of vertical tubes, and forms an integral part 
of the boiler. The amount of superheat is‘sufficient to raise 
the temperature of the steam to 500 deg. Fah. 

The pairs of boilers are set in groups of three with their 
economiser block and main flue inlet to the chimney above. 
These boiler groups are equivalent to one of the engine units, 
and the present station may, therefore,'be said to be divided 
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boiler-house, and two more are under construction in a 
similar position in the part now being built. The complete 
structure will measure about 475ft. by 195ft., and will be 
about 80ft. in height. The buildings are to the designs of 
Mr. Riley, whilst Mr. A. L. C. Fell and Mr. Rider are re- 
sponsible for their internal arrangements, and Mr. Maurice 
Fitzmaurice for the pier and the condensing water pipes 
which reach out into mid stream. 

The site was chosen among other considerations for the 
facilities afforded in the economical transport of coal, and on 
account of the convenient supply of river water for condensing 
purposes. It has an area of approximately 3? acres. 

The general arrangement of the station is shown above. 
The external elevation of the station has been treated 
severely in large masses and on broad lines, having in view 
the scale of the building and the object for which it is con- 
structed. The construction of the superstructure is a steel 
framework enclosed externally with brick walls, having Port- 
land stone dressings. The foundation is a concrete raft, 6ft. 
in thickness, extending over that portion of the site covered 
by buildings. 

The roofs consist of steel principals carrying minor steel 
members which support a covering of coke breeze concrete, 
the exterior being slated. The interior wall facings are of 
ivory white-glazed bricks, with a brown glazed dado. The 
floors are of concrete, and covered with terazzo paving. 

The works have been carried out as follows :—Chimneys 
and foundations: The chimneys and foundations have been 
executed by direct labour under the Council’s manager of 
works, Mr. G. W. Humphreys. The superstructure, includ- 
ing the pump-house and sub-stations, were executed by 
H. Lovatt, Limited, of -London and Wolverhampton. 
The steel construction for the main building has been exe- 
cuted by J. Westwood and Co., Limited, of Poplar. The 
steelwork for the superstructure of the second pertion is being 
constructed by E. C. and J. Keay, Limited, of Birming- 
ham,'and the remainder of the foundations and chimneys 
by direct labour as for the first portion. 

The design of the complete station provides for eight steam 
generators and forty-eight boilers. The present portion of the 
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up into four units of boilers, economisers, flues, engines, &c. 
Each pair of boilers has its own economiser on the floor above, 
consisting of 320 tubes, arranged in thirty-two sections. The 
economisers have been made and erected by Messrs. E. Green 
and Sons, Manchester, and the scrapers are driven through 
worm gearing by small independent three-phase motors. 
Above the economisers, and at the top part of the boiler- 
house, are situated the coal bunkers. These are built of steel, 
and have a capacity of 6500 tons total for the present station, 
with sub-divisions for each boiler, so that different grades of 
coal may be stored, and to minimise the risk in case of spon- 
taneous combustion. 

In the basement of the boiler-house are situated on the one 
side two feed pump rooms, each containing three horizontal 
ram pumps by Mr. John Cochrane, of Glasgow. Each pump 
is driven by a series-wound Bruce Peebles motor of 35 horse- 
power, and the pumps will deliver 8000 gallons of water per 
hour against a pressure of 2251b. The motors are of the 
direct-current type, and are controlled by means of rheostats 
in the main circuit. In addition, two voltages, viz., 125 and 
550, are provided. with: a changeover switch, so that, the 
pumps can be run’ at a low speed efficiency. On the other 
side of the boiler basement are situated hotwell tanks, from 
which the feed pumps take their supply.. These are filled 
from the condensers, after the water has passed through 
Harris-Anderson purifiers. These are of the chemical type, 
and effectively remove all particles of oil from the feed- 
water. Make-up water is obtained from an artesian well, 
350ft. deep by 84in. diameter, in the outside pump-house. 
Awater-softening apparatus, also by Messrs. Harris-Anderson, 
is provided in this connection. Be 

The engine-room—see page 560— lies parallel with the boiler- 
ouse, and contains four steam generating sets of 3500-kilowatt 
normal capacity each. ° The engines are by John Musgrave 
and Sons, Limited, of Bolton, and are of the vertical- 
horizontal type. Each unit consists of two complete half 
engines, one on each side of the generator, and has a vertical 
high-pressure cylinder, 33}in. diameter, anda horizontal low- 

ressure cylinder 66in. diameter. The stroke in each case 
is 4ft., and the two connecting-rods on the one side of the 





562 


THE ENGINEER 


JUNE 1, 1996 








engine work on to a common overhung crank pin. The 
engines run at 94 revolutions per minute, and work at 180 Ib. 
steam pressure. Corliss valves are used, both on the high- 
pressure and low-pressure cylinders, and the exhaust steam 
from the high-pressure cylinder passes through a receiver 
placed vertically on its way to the low-pressure cylinder, 
and it is there reheated by live steam direct from the 
boilers. 

The engines, apart from the valve gear, are entirely 
enclosed, and work with forced oil lubrication, pumps in 
duplicate being provided. By the placing of the high-pressure 
cylinder in the vertical position the drainage becomes per- 
fectly natural, and there are no places in which water can 
lodge. An independent steam supply is given to each high- 
pressure cylinder, and each low-pressure cylinder has its own 
condenser in the basement. 

The valve gears for the vertical and horizontal engines are 
practically identical. The admission and exhaust valves are 
driven by separate rods, and there is no wrist plate. The trip 
gear consists of a massive rocking lever with a quadrant end 
fitted with hardened steel catches many inches wide. These 
engage with the ends of large flat plates connected to the 
levers on the valve spindles and force them outwards, that is, 
in the direction of the cylinder ends, alternately. These 
plates being freely pivoted on the valve levers, swing in with 
the are described by the catches until they strike rollers 
coupled to the governing gear, which release them. The 
valves connecting-rods are therefore in thrust instead of 
in tension. Spring-loaded plungers press the plate towards 
the catches to secure engagement at the properinstant. The 
dash-pot is a cylinder placed between the valves and coupled 
to the ends of the valve levers opposite to the catch plate 
ends. It contains two pistons, between which is placed a 
helical spring thrusting them outwards to close the valves. 
Thus the closing rods are also in compression. 

The engines are a fine job, and on account of their great 
size present a very handsome appearance. It will be instruc- 
tive to compare their results with those obtained from the 
turbines it is proposed to lay down in the second moiety of 
the station. As all units are quite independent, a strict com- 
parative test should be quite practicable. 

The condensers are of the surface type, with separate 
motor-driven air pumps, and the circulating water is obtained 
from the Thames in a manner described below. On its 
way to the condensers the exhaust steam passes through 
Baker oil separators, by means of which the greater propor- 
tion of the oil is taken out, but before the condensed water 
passes to the hotwell it is treated in the Harris-Anderson 
purifiers previously described. 

The generators were built by the Electric Construction 
Company, Limited, of Wolverhampton, and are mounted 
directly on the engine shafts, each generator being placed 
between the two half-engines of each set. They are all of 
the revolving field type, and deliver three-phase current at 
6600 volts between phases, at twenty-five complete cycles per 
second. The normal output is 3500 kilowatts or 306 ampéres 
per phase, and 4375 kilowatts on emergency overload. The 
stators are star wound, with a centre point earthed. The 
coils are former wound, and are laid in open slots. There 
are five slots per pole per phase. The magnets are built up 
of laminated steel stampings, secured in dovetailed slots on 
the periphery of the fly-wheel. The coils are wound one 
layer deep, of bare copper tape on edge, and are held down by 
laminated pole tips. The exeitation is at 125 volts, and each 
alternator has its own independent exciter driven by ropes 
from a pulley on the main shaft. A standby is provided by 
the steam auxiliary sets mentioned below. 

In addition to the four main generators, there are two 
independent direct-current steam sets, each of 150-kilowatt 
capacity, which are used for lighting the station, a standby 
for excitation, and other uses. These engines are by 
Bellis and Morcom, Limited, of Birmingham, of 250 horse- 
power each, running at 375 revolutions per minute. The 
generators are of 150-kilowatt capacity, and were built by 
Dick, Kerr and Co., Limited, of Preston. 

The steam pipes between the boilers and the engines are 
laid on a simple system. The boilers are coupled together in 
pairs, and each pair has a single steam pipe leading directly 
to a main steam header in the engine-room. From this 
header branches go to the engine separators, and there is a 
continuous fall in the pipes all the way from the boiler stop 
valves to the engine separator. Special provision is made for 
expansion, and the pipes are anchored at certain places. The 
drainage is perfectly natural, and there are no places what- 
ever where water can lodge. The engines are barred by 
electric motors, and started off without a hitch when the 
switch was pulled over by Mr. Spicer on Saturday last. 

The main switchgear is mounted on two galleries in the 
centre of the long side of the engine-room farthest from the 
boilers. The oil switches are on the top gallery. The switch- 
gear throughout is of the oil-break, remote-control, elec- 
trically-operated type, and has been built by the British West- 
inghouse Electric and Manufacturing Company, Limited, 
of Manchester. Provision is made for eight generators and 
thirty-two feeders, and each generator is coupled directly to 
a section of four feeders. The various sections are connected 
together by means of the main bus bars, but when required 
the bus bars can be easily disconnected, leaving the 
generators entirely on their own feeder sections. The oil 
switches are mounted on brickwork compartments, and the 
whole arrangement is entirely fireproof. The operating table 
is on the lower gallery, and contains the small switches 
which control the main oil switches. The operation is carried 
out by direct current at 125 volts pressure, and the operator 
faces the engine-room and the instrument panels when at his 
work. +: Immediately behind the operating desk is the 
auxiliary switchboard for controlling the station lighting, 
station motors, auxiliary machines, and certain low-tension 
tramway feeders, which supply the tracks in the neighbour- 
hood of the station. The main cables between the generators 
and the switchgear and the street are carried in chases 
formed in the east wall. This arrangement, we may re- 
mark, is extremely neat. Each cable has its own separate 
chase, in which it is carried by means of clamps bolted to 
cast iron bricks built into the brickwork. The feeders leave 
the station in two groups by means of two separate tunnels. 
One tunnel carries the cables for supplying the north of 
London vid the Blackwall Tunnel, and the other the cables 
for the south of London. 

Adjoining the switchboard recess is a sub-station, which 
contains three motor generators for supplying direct current 
to the local tramway lines and for station purposes. It is 
equipped with three motor generators by Dick, Kerr and Co., 
Limited. Each machine is of 500-kilowatt capacity, runs at 
800 revolutions per minute, and transforms the 6600 volts 
three-phase current to direct current at 550 volts pressure. 
A battery of 280 Tudor accumulator cells is provided in the 
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basement, cles: to the sub-station, for use in conjuncticn 
with the sub-station plan. 

The condensing water is drawn from the Thames through 
four 30in. cast iron pipes laid under the bed of the river at a 
point below the lowest known tide. These pipes are bell- 
mouthed at their extremity, where they are carried in a 
concrete basin. Three of them are used either as suction or 
discharge pipes, and the fourth entirely as a discharge pipe. 
Where the suction pipes enter the outside pump house they 
are connected to fixed strainers, and to the strainers the 
centrifugal pumps are joined. After leaving the pumps the 
water is taken through special rotating self-cleansing strainers, 
and thence to the condensers. On its return the condensing 
water is again passed through the rotating strainers, which 
wash out any dirt which may have been caught in the 
strainers. Elaborate straining facilities have been employed 
because of the difficulty which has been experienced in 
previous attempts to use the Thames water for condensing 
purposes. We understand that the amount of dirt trapped 
by the’ fixed strainers in the house is enormous, and that they 
are likely to require cleaning out once a week. 


In the yard, close to the outside pump house, a 30-ton 
electric jib crane, by Ransome and Rapier, Limited, of | 
Ipswich, has been erected. This has been of great service in | 
handling material for the building of the station, which has | 
A railway is laid | 
around the works, with entrances to the engine-room, &c., | 


been brought to the site by the river. 


so that material can be readily transported from one part to 
another. When completed, the station is estimated to cost 
about £990,000. 








A HIGH-SPEED ELECTRIC LIFT. 


On Thursday, the 25th ult., we were invited to inspect a 
new high-speed lift constructed by A. W. Penrose and Co., 
Limited, of 109, Farringdon-road, E.C. The lift, which is 
said to be the fastest in Europe, has been erected in Messrs. 
Gamage’s new buildings, situated in Holborn. It is designed 
to carry a load of 8ewt. at an average speed of 450ft. per 
minute, and this high speed of travelling is not at all 
unpleasant. The controlling mechanism is so arranged that 
it is impossible to put the full power on at once; conse- 
quently, the cage accelerates its velocity evenly and gradually, 
and all jerking at the start is obviated. 

The lift has six speeds, the starting speed being 170ft. 
per minute, rising in steps of 50ft. per minute till the maxi- 
mum 500ft. per minute has been reached. The latter speed, 
it is said, can be reached within 8ft. of travel, and when 
within a similar distance from the end of its journey the lift 
begins automatically to reduce its speed. This device is 
explained later. 

The total height of the lift is 80ft., the guides being made 
of pitch pine, backed up with steel angles. Towards the top 
and near the bottom the speed of the motor is automatically 
reduced by means of a switch which inserts resistances in 
the electric circuit.. The lever of this switch is operated by 
coming into contact with a length of channel iron, arranged 
at the side of the guide so as to increase the resistance the 
further the lift rises on the upward journey, and vice versd at 
the lower end. At the top and bottom there are also limit 
switches for entirely cutting off the current should the lift 
pass beyond them. Gun-metal slippers, with springs at the 
back to keep them tightly against the turned steel runners, 
are fitted to the cage. The balance gear is supplied with a 
safety gear, which throws out clutches against the guides to 
hold the balance-weight up as well as the car in the case of 
accident. 

The cage is held by four steel ropes, each having a 
calculated factor of safety of ten. The brake on the motor 
which comes into operation in stopping the lift is auto- 
matically adjusted according to the load in the cage, so that 
supposing, for instance, there should be a heavy load, it 
would act very powerfully, but if the cage was nearly empty 
it would act slightly, thus bringing the lift toa standstill 
in about the same distance irrespective of the load. 

In Fig. 2 we illustrate the motor. It is shunt-wound, and 
of 25 horse-power, and is supplied with current at a pressure 
of 530 volts. It is compact, and possesses several features of 











interest. For instance, the armature shaft isa solid forging 
and the worm for driving the main cable pulley is cut solid 
on the shaft. Ona continuation of the shaft is carried tho 
brake drum. The worm wheel is made of phosphor bronzo 
and is machine cut. The rope wheel is supported by large 
and long bearings, and ball bearings are also supplied for 
taking up the end thrust-on the shaft. The controlling 
apparatus illustrated in Fig. 1 has also several interesting 
features embodied in its design. No slate whatever has been 
used in its construction, all the insulation being micanite, 
There are also no bushed holes for fixing. All the contacts 
for cutting out the resistances for regulating the speed of the 
lift are made of carbon. It is thereby claimed that no clean. 
ing is required, and that little adjustment is necessary. The 
dynamic brake, which regulates the speed according to the 
load in the cage, can also be seen in the illustration. All 
the mechanism is compact, and takes up little floor spacs, 
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Q 3 Feet 





Fiz. 2-MOTOR AND HOISTING GEAR 


This lift is only one of six, all electrically driven, that have 
been installed in this building and designed to meet the 
varying requirements, namely, passenger and luggage service. 








Tue testing department of Faraday House have con 
ducted a test of a six-cylinder 4in. by 4in. Napier petrol engine. 
The engine was coupled direct to a brake drum, and the following 
test carried out*:—The engine was run for twenty-six minutes 
whilst the apparatus was being adjusted, and after a stop of @ few 
minutes the test was started, and continued for two hours a 
minutes, The average load throughout this period was 43 bral | 
horse-power, the maximum load being 45-8 brake horse-power, a0¢ 
the minimum 42 brake horse-power. After this test was complettt 
a test was made to ascertain the maximum load the engine coll 
maintain. Over a run of ten minutes’ duration an averaze load 
47 brake horsé-power was maintained, the maximum _ ras 
being 48-3 brake horse-power, and the minimum reading 45-9 hrake 
horse-power, 
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——— 
A HUGE LATHE. 


s adoption of the steam turbine for marine propulsion 
yo size of the rotors now in use have rendered necessary 
and pr Jathes of a much greater capacity than hitherto. 
the use trate on page 556 a lathe recently constructed by 
Weer alse and Co., Limited, of Manchester, for dealing 
Nee his class of work, and built to the order of a well- 
with frm of marine engineers in the North. This lathe is 
known largest ever constructed by Messrs. Hulse and Co., 
by — used to heavy work. It weighs 240 tons and 
par represents something approaching finality in the 
okion of the capacity of this type of machine. 





The lathe is designed on the firm’s well-known principle, 
ig., with non-rotating twin guide screws, so that, each 
vid., ™* 


jiding carriage being propelled along the bed by means of 
S -rotating simultaneously upon accurately cut screws at 
- side of the bed, there is no tendency to twisting or to 
omit the carriages to cross stresses, no matter what 
ii meter is being turned, or whether only one or both tools 
dia in operation. The height of centres of the lathe, as 
pa in the illustration, is 108in., and the lathe will admit 
. rk up to 16ft. diameter over the sliding carriages and 50ft. 
in length between centres. Work up to 18ft. diameter may, 
= be dealt with on the face-plate for surfacing or 


over, ; z : 
ae purposes, that being the diameter of an object that can 
gwing clear of the bed. Work of this size will not frequently 


require to be dealt with, however, and in order to render 
the lathe as useful and economical in operation as possible, 
it is arranged with specially designed packing pieces under 
both fast and movable headstocks and also under the four 
rests upon the sliding carriages, so that the height of centres 
em be reduced to 60in. with a minimum of difficulty, a 
height that experience has shown to be ample for dealing 

with the ordinary heavy work of a marine shop. The lathe 

‘< however, not liable to vibration when used at the greater 

height of centres, as care has been taken in its design to 

ensure that adequate support is given to the cutting tools 
when working on the maximum di: meter, and ample driving 
ywer is provided in the gearing. 

The bed is of very rigid section, constructed with four wide 
bearing surfaces for the sliding carriages, and is made in 
three Iengths. It is 18‘t. wide by 68ft. Gin. long, and is 
fitted with lLearings for supporting and carrying the two 
enide sercws and also the shaft for operating the feeds and 
quick-j ower traverses. The guide screws are prevented from 
rotating by keys in the bearings at both ends of the bed, 
torsional stress, a possible danger in screws of such length, 
being thus practically eliminated. Moreover, additional 
support is afforded to both screws and shaft by a number 
of tumbler bearings. 

The fast headstock is unusually massive, and is provided 
with a forged stecl spindle, rotating in gun-metal bearings 
of square outline, the pair at the back being arranged 
with multiple collars for resisting the thrust of the cut. 
The front bearing of the spindle is 16in. diameter by 
94in. long, and the spindle end is arranged to receive 
the large face-plate, which is securely bolted on to it. 
The driving is by means of a cone pulley of large diameter 
for a belt Sin. wide, and through two sets of double and 
quadruple gearing. The countershaft is motor driven, and 
is provided with two speeds, the complete arrangement 
ensuring a satisfactory prbdgressive range of speeds to the 
faceplate, which is very strongly ribbed up, and provided 
with four jaws. The whole of the gearing, including the 
large wheel at the back of the faceplate, is machine cut from 
solid blanks. The feeed motion is driven from the end of 
the spindle, and is ingeniously devised so that no difficulty is 
occasioned when the packing piece is removed, and the head- 
stock lowered. The movable headstock is correspondingly 
strong, and is secured to the bed by means of steel bolts of 
large diameter. It is provided with a specially forged steel 
spindle 12in. diameter, arranged to receive a large centre. 
The spindle may be rapidly adjusted by means of a hand 
wheel of large diameter, or moved either way through the 
agency of a worm and wheel, which can be readily put into 
and out of gear. Efficient means of locking the spindle in 
position are also provided, whilst power and gearing is applied 
for moving the headstock along the bed. 

The sliding carriages, two in number, are each provided 
with two rests, those at the back being fitted with inverted 
V's to resist the upward pressure of the cut. These carriages 
possess features which are worthy of attention. Owing to 
the provision of the non-rotating guide screws, and the fact 
that each sliding carriage is fitted with its own reversing and 
change-wheel gear, the carriages are independent of each 
other, and can therefore be traversed along the bed in either 
direction at varying rates of feed—an important feature in 
lathes of this type. It is.also possible for either carriage to 
be engaged in sliding or serew-cutting operations whilst the 
other is surfacing, and a special combination of both sliding 
and surfacing feeds is also provided for, so that either carriage 
may be engaged in sliding work at any desired taper, whilst 
the other is sliding parallel, surfacing, or parting off. 

The packing pieces for the rests take the form of strong 
pillars, 48in. in height, so that the top rests may be used 
upon the square slides on the sliding carriages, which are 
arranged to receive them, the change from 108in. to 60in. 
centres being thus obtained with a minimum of trouble. All 
four pillars as well as the movable headstock are fitted with 
Platforms placed at a convenient height for the attendant 
operating the lathe. An idea of the great size of the machine 
may be gathered from the fact that short ladders, self-con- 
tained with platforms, are necessary to enable the operator 
to mount the platform from the level of the bed. A power 
traverse, for moving the sliding carriages rapidly along the 
bed, driven by a separate electric motor, is provided, the 
arrangement being capable of very accurate control, so that 
the carriages may be adjusted to within a fraction of an inch 
of their desired position. Two strong stays, fitted with 
adjustable bushes, arranged to support the great weight of the 
complete rotor when the blades are being finally trimmed, are 
also supplied -with the lathe. Special attention has been 
Paid to the efficient lubrication of the working parts of the 
lathe, and all change wheels, handles, &c., are provided. 

We may add, in conclusion, that Messrs. Hulse and Co. 
have at present in hand two other lathes of similar design for 
prominent firms of turbine builders. 








tent total cost of building and completing for sca the 
ee of the Kent class was £7,550,496. The cost of the 
PO upkeep is about £17,000 for each ship for coal and sea 
foe chi while it is estimated that the average annual cost of repairs 
3 e000 of this class for the first eight years will be about £5000 


» No change in the armament is in contemplation. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsble for the opinions of our 
correspondents. 





PATENT LAW. 


Sir,—I have now, as I promised in my letter of the 17th inst., 
pleasure in laying before you some remarks on Section 3 of the 
Patent Act of 1902. By the old Section 22 of the Act of 1883 the 
Board of Trade had power to order a patentee to grant licences 
if the patent was ‘‘not worked” in the United Kingdom. Most 
probably the framers of this section intended to emphasise the 
fundamental principle of British patent law, viz., that a patent is 
granted on the condition that the owner of it introduces a new 
manufacture into this country. 

Section 22 bas been repealed by the Act of 1902, and in its 
place stands now Section 3. By this section non-working is con- 
sidered subordinate to the question whether the reasonable 
requirements of the public have been satisfied. Practically the 
working of the invention in this country is excluded in consider- 
ing the grant of a compulsory licence or the revocation of a 
patent. From Clause (5) of Section 3 it is beyond doubt that as 
long as the patentee satisfies the reasonable requirements of the 
public it is quite immaterial whether he manufactures the patented 
article exclusively outside the United Kingdom or not. Clause 6 
defines these requirements, viz., (a) any existing industry or the 
establishment of any new industry is unfairly prejudiced ; or 
(b) the demand for the patented article is not reasonably met. 

One grave fault of this section is that the economic side, which 
is of paramount iznportance, is treated as quite a subordinate ques- 
tion. After all, a patent is not granted for the ingenuity of the 
inventor, but for the practical advantages which he confers on the 
community. Another serious fault is the very great expense 
which will have to be incurred to enforce the grant of a licence. 
I have had some experience in a petition to the Board of Trade 
for the grant of a compulsory licence under Section 22 of the 1883 
Act. The total expenses incurred to fight this petition amounted 
to about £4000. Considering that Section 3 is still nore involved 
than the old section, and that in addition to the hearing before the 
Board of Trade a lawsuit before the Privy Council may be 
necessary to secure a final result, the expenses will probably ke 
anything from £6000 to £8000. 

‘There are, moreover, general objections to compulsory licences. 
They are not only invidious, as they are only enforced after the 
owner of the patent has made a success of his invention, but they 
are also generally inadequate and unsatisfactory. If the owner of 
a British patent is working it abroad and some British manufacturer 
or any interested person should seek a compulsory licence, the 
patentee looks upon such claim as a most objectionable attempt to 
reap part cf his success. He opposes the grant from the very 
beginning by all the means in his power, and when these are 
exhausted, expensive legal machizery has to be brought into play 
to secure the order. If secured after years of delay the patentee 
only gives to the applicant that which is described in his patent, 
which, after all, may not be worth the paper on which it is printed, 
and certainly not worth the great worry, energy, and expense 
necessary to obtainit. He will, of course, not give to the petitioner 
voluntarily the knowledge and experience which he has gained 
during the number of years he has been working the pateat, and 
without which the patent in ninety-five out of one hundred cases 
is of little value. This is especially true in the case of all patents 
in which processes are described unaccompanied by drawings. 

For these reasons the Associated Chambers of Commerce, sup- 
ported by learned and technical societies, large employers of labour, 
and representatives of our operative classes, have arrived at the 
conclusion that compulsory licences are not adequate, and that it 
is desirable to pass an additional Act dealing solely and exclusively 
with compulsory working of patents, 

(1) From the very commencement of his monopoly, before the 
patentee knows what his patent may be ultimately worth to him, 
he would be made aware of the fact that if he works it abroad he 
must work it in the United Kingdom. There is no invidiousness 
in the fact that the Government for valuable assets, which it 
confers on a patentee in the form of a monopoly, to the exclusion 
of all its other subjects, should require from the patentee that he 
must give in return a yid pro quo, viz., to work his patent in this 
country if he works it abroad. 

(2) The proceedings, if compulsory working were enforced, 
would be practically automatic, or at least, under proper rules and 
regulations, very simple and far less costly than a petition for a 
compulsory licence. 

(3) British manufacturers or other interested persons would be 
able to secure foreign licences or acquire foreign patents on terms 
equal to those granted to persons residing in foreign countries in 
which working is enforced, which is at present by no means the 
case, as has clearly been shown by Sir Joseph Lawrence in his 
address to Mr. Lloyd George. 

(4) The grant of a compulsory licence may be of advantage 
under the mcst favourable circumstances to a single individual! ; 
compulsory working benefits the whole comirunity. 

(5) If compulsory working were exforced, a very large number 
of patents which we annually grant, and which are at present 
exclusively worked abroad, would be carried out in this country. 
Additional employment would not only be found for our workpeople, 
but a great impetus would be given to the establishment of new 
industries and to the extension of existing ones. But not only 
would additional employment be found for our workpeople, but 
also for our highly-trained engineers and. chemists, and thus our 
efforts encouraged to make highest technical education more 
efficient. 1t is chiefly in such industries as are based on improve- 
ments and inventions protected by patents where men of the 
highest technical training are rec tht 

In my speech to the President of the Board of Trade, when he 
received the deputation of the Associated Chambers of Commerce 
of the United Kingdom and other representative bodies, I have 
given additional reasons for the necessity of compulsory working, 
which I need not repeat here. It is seriously to be regretted that 
opposition should be raised by some patent agents to an amend- 
ment of our law which is so obviously required in the interests of 
British trades and industries. IvAN LEVINSTEIN. 

Hotel Savoy, Berlin, May 25th. 





NAVAL STOKERS AND NAVAL ENGINEERS. 
Sir,—The letter in your issue of May 26th, signed an ‘Old 
Watch-keeper,” appears to me to be about as explicit as could be 
wished. Speaking as a late assistant engineer, Royal Navy, I can 
corroborate his statement, the Admirafty’s policy seems to be not 
only to wreck the present system of training of engineers and 
the supply of highly-skilled engine-room artificers, men who 
cost thecountry nothing for their training. but to throw the engine- 
room department into a state of chaos. Speaking generally of the 
present-day stoker, he is, no doubt, a very able man, as I have 
myself proved ; but to make the artificer subordinate to him is 
absurd. 
Perhaps if the Admiralty followed on Board of Trade lines more 
practical results might be attained, at least that is my opinion 
ained from experience in the merchant service. I might also ask 
Mr. F. T. Jane, whose letter appears in the same issue, how many 
watches he has kept at sea, as he appears to talk as one having 
authority. ANOTHER ENGINE-ROOM WATCH-KEEPER, 
May 30th. 





THE RIVER RIBBLE FROM PRESTON LOCK TO THE IRISH 
SEA. 

Sir,—In the year 1887 I wrote you about the river Ribble and 

Preston dock. You will, no doubt, remember that I told you that 

the river Ribble could not be deepened, because of its physical 








relations with the Irish Sea. Since the year 1887 the Preston 
Corporation have built training walls for the Ribble ‘‘ over” the 
sandbanks, and dredged the Ribble, and to-day are continuing to 
do so. And all this work is being done, and all the enormous cost 
of this work—training wall building and dredging—is to deepen 
the Ribble. 

The Preston Corporation publish each year a book of informa- 
tion of the Port of Preston, ‘‘A. Hamer, Town Clerk, Preston,” 
printed on the first page to signify its official authority. Now, on 
page 9 for the year 1897, on page 9 year 1903, on page 10 
year 1905, and on page 10 year 1906, you will find given the depth 
of water at high-water spring tides between Preston dock and the 
Irish Sea. At low-water there is no water, except the water of the 
river Ribble may be from 6in. to 12in. deep. 
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In 1837, seventy years ago, it was officially declared 17ft. depth 
at Astland. In J888 Parliament stopped Preston dock being 
finished, because Parliament said dock no use—no navigable 
waterway to the sea. 

In 1889 the Ribble Navigation Ccmmissioners reported in their 
Interim Report, page twenty-one, dock useless until Ribble be 
deepened. River Ribble to-day Preston Corporation announce 
**shallowing ” ; less depth of water than in 1897, and the figures 
given above for 1897 same as in the year 1886, the year the 
Preston Corporation started dredging river Ribble. 

The Preston Corporation will soon have had enough of trying to 
deepen the Ribble, and be glad to arrange with me to get made 
the canal which I have designed, from Preston dock to the Irish 
Sea. Canal will be 30ft. deep, and the money is ready to make 
the canal without putting the cost on Preston rates, and canal 
made enables Preston Corporation to take a 1s. off Preston rates. 

87, Fishergate Hill, Preston, G. HENRY FPOBERTS. 

May 22nd. 





THE RUSTING OF IRON. 


Sir,—Referring to your leader in THz ENGINEER of the 25th, 
the experiments you refer to appear to be precisely the same, but 
not so extensive, as those conducted by the late Professor Crace 
Calvert in 1869 to 1871, and published in the ‘‘Transactions” of 
the Manchester Literary and Philosophical Society. The effect of 
carbonic acid was there clearly shown, but with dry carbonic acid 
there was no oxidation, and the most rapid corrosion took place 
when the iron was exposed to ‘‘damp oxygen and carbonic acid.” 

May 29th. T. G. 





Sir,—Permit me to add to the interesting statement made in 
your pages on the 25th ult., that extended experience and careful 
experiment show that in all cases water, as well as carbonic acid 
and oxygen, must be present. No oxidation can take place, 
under any circumstances, without water. No one, however, has 
so far attempted to ascertain exactly how much moisture must be 
present or the precise part which it plays. 

May 29th. P. 








LAUNCHES AND TRIAL TRIPS. 

ANT.&Us, steel screw steamer; built by Messrs. Ropner and Son, 
Stockton ; to the order of Messrs. John Sunley and Co.; dimen- 
sions, 342ft., 48ft., 24ft. 7in.; engines, triple-expansion 1300 horse- 
power ; constructed by Messrs. Blair and Co., Limited. 

ENGLAND, steel screw steamer ; built by Northumberland Ship- 
building Company, Limited; to the order of Messrs. Fred Drug- 
horn, Limited; dimensions, 370ft. 6in., 51ft. by 26ft. 64in; to 
carry 6450 tons; engines, triple-expansion, 24in., 40in., 67in. by 
45in., pressure 180 lb.; constructed by Messrs. Geo. Clark, 
Limited ; launch, May 18th. 

SIX-HUNDRED ton steel dumb hopper barge; built by Blyth 
Shipbuilding Company, Limited ; to the order of North-Eastern 
Railway Company ; constructed by Priestman Brothers, Limited, 
and Lobnitz and Co.; launch May 21st. 

LYDERHORN, steamer; built by Laxevaags Engineering and 
Shipbuilding Company; to the order of Mr. Aug. Sundsvold, 
Bergen ; dimensions, 224ft., 32ft. by 15ft.; engines, triple-expan- 
sion, 16in., 254in., 43in. by 30in., pressure 175 lb.; launch, May 
23rd. 


Brutvs, steel screw carrier ; built by Earle’s Shipbuilding and 
Engineering Company ; to the order of Hellyer’s Steam Fishing 
Company, Limited ; launch, May 24th. 

THISTLEMOR, steel screw steamer ; built by Craig, Taylor and 
Co., Limited; to the order of Messrs. Allan, Black and Co., 
Sunderland ; dimensions, 360ft., 5lft., 28ft.; engines, triple- 
expansion, 244in., 4lin., 67in. by 45in., pressure 1801b.; con- 
structed by John Dickinson and Sons, Limited ; launch, May 24th. 

ORONSA, twin-screw steamer; built by Harland and Wolff, 
Belfast ; to the order of Pacific Steam Navigation Company ; 
dimensions, 465ft., 56ft., and 8000 tons gross ; engines, quadruple- 
expansion ; constructed by builders ; launch, May 24th. 

GADFLY, coastal destroyer; built by John I. Thornycroft and 
Co., Limited ; to the order of the Admiralty ; dimensions, 168ft., 
17ft. 6in. by 5ft. llin.; engines, Parsons turbines; the Gadfly 
carries two 12-pounder quick-firing guns and three torpedo tubes ; 
launch, May 24th. 

Rigston, steel screw steamer; built by Irvine’s Shipbuilding and 
Dry Docks Company; to the order of Messrs. R. Sargeant and 
Sons, West Hartlepool ; dimensions, 336ft., 47ft. by 24ft. 10in.; 
engines, triple-expansion, 24in., 38in., and 64in. by 42in., pressure 
160 lb.; constructed by Richardsons, Westgarth and Co.; launch, 
May 24th. 

STEAMER; built by Northumberland Shipbuilding Company, 
Limited ; to the order of Messrs. Fred Drughorn, Limited ; dimen- 
sions, 360ft., 51ft., 26ft. 6in.; engines, triple-expansion, 24in., 
40in., 67in. by 45in.; constructed by Messrs. G. Clark, Limited ; 
launch, May 25th. 

NANKEEN, steamer ; built by Messrs. Scott and Sons, Bowling ; 
to the order of Messrs. Harley and Miller, Limited, Liverpool ; 
engines, triple-expansion ; constructed by Mr. James Ritchie, 
Partick ; the engines worked with great smoothness; trial trip, 
May 25th. 

NortH Kine, steam trawler; built by Earle’s Shipbuilding 
Company ; to the order of Messrs. J. H. Robins and Co., Limited ; 
a mean speed of over 105 knots was attained ; trial trip May 26th. 

Eun Mara, screw steam yacht; built by John Reid and Co., 
Limited, Whiteinch ; to the order of Mr. W. T. Paulin ; dimen- 
sions, 270 tons; constructed by Messrs. Muir and Houston, 
Limited ; launch, May 26th. 

MovRrINo, steel screw steamer; built by Earle’s Shipbuilding 
and Engineering Company; to the order uf Messrs. Thomas 
Wilson, Sons and Co.; dimensions, 300ft. b.p., 41ft. mid by 
20ft. llin. mid ; engines, triple-expansion, 22in., 36in., €0in. by 
42in., pressure 200 lb. ; constructed by builders ; launch, May 26th. 

Garsa, turret steamer ; built by W. Doxford and Sons, Limited ; 
to the order of the English and American Shipping Company, 
Limited ; dimensions, 350ft., 50ft. by 26}ft.; to carry 6500 tons 
deadweight; launch, May 28th. 






















































THE ENGINEER 








*aeyey BZureq si our: 
eq? esodand yeyqas 103 MOUY UVUTYIOM OY 8119201 gnoYyIA sozwa oDoId 
Sarxy jo osodind ey} roy pour o1v suoijesedo ON, “UAT OYJ WIOAZ 
suorjoefqo ou ostvi pu ‘seorid Mou sv urtegsXs ouIuS 94} UO opEUr 
ere 4ynq ‘<avssooeu ATyUenbaay aav seoisd ur soSuvyqg “szueutoarnboer 
[eVool yoour [jim Aoy? 3By? PEYSIVs ov 19094Vl 942 4v SIBOYJO OY} JT 
uomdope 10y zoyjouv 0} gues aq Avur doys ouo ur pouty ATozvandoV 

pue Aynyorvo useq savy yey} suoTzesedo urTez190 UO saolid 943 ‘ouTES 
oq} ore soyer Aep pu sUOTgIpUOD sIOYA YN = “JeyJOUY 4 4YOOYo O7UI 
qgnd Ajorer ore doys au0o 10} opeUr so_Npeyos oy} puv ‘szIIOU UMO S3I 
uo Apqo113s pooesd st out, oy} uo yued doys qoegy ‘ouTqo¥Ut 190430 
eulos 03 paSuvyo st ¥IOM OY} JI GOLId O43 OFULYD 0} PoArOSe SI 4YSII 
04} pue ‘seuTqoeur o[ZuIs uo peseq sesvo AUBUI UT e10JeI10q} ere sootId 
eUL “YIOM jo SpUTY UrIeII00 Op seUryoVU uIeyI00 puY ‘peytIsse]o 
ere suoijviedo sdoys ourqovur oy} uy “ABA [BOTUIOUODE 4sOUT 944 
ur siredoi ZuryeuUl 10} SorzIpIOVy puE s[ooy szodoad [eysurt 07 pue ‘sa014 
-ovid peq jno 4nd 03 ‘suOTyIpUOD eBuEYyo 03 Aypidez Aqrjrqeur 93 ore 
sapoeysqo Ajuo oq} pue ‘uleqsds 04} JO WOIsue}xXe 94} UI UOTzIsoddo 
OU Si 919q} Soz¥l Burxy jo spoyjzoUl oy} YITM IeITIUTey oUIODeG OAL 
usu oy} sOUTg ‘uoTyeredo ayeIedes Youve 10} seolid pexy ye ouOp 
[[® St [oo jo Surpuvy pur ‘srepuro Jo Zurjeaoys ‘seqev13 jo Buruvayo 
ey, ‘yzomM-soord [Te st Surdia oulsue oy} pue ‘sesnoy-oulsue 043 ut 
yiom areder Aavoy oy} Jo y2ed o81¥] & UO pred or¥ sozeI QDoIq «=“yIOM 
-soo1d oste st Sutmreder oBe1sivd 94} jo “yue0 rad 7G pue Suraredoz 
u0ZeM OY} JO “yu90 Jed g¢ ‘sIS¥q yIOM-00Id B UO MOU eIv PLOI oITQUE 
ey} Uo sareder sAtjouIONO] [Vises UO peAo|[dure UOT [T[e Jo SBuluIvE 
1830} oy} Jo *yue0 10d Eg ynOqyY—"pvOLIDY ai 9Y} UO YLON-20NT 
*sovuiny 943 dn Surprimg e10joq youq ory Us¥oIq 
WIM UI TY pu ‘eseq oy} Joy xXoq 9JoIDUOD B 4D0IO 03 OIQSTAPE SI 
41 ‘ssoudurep Mvp pfnoys UOTZEpUNo} soVUINy OY} Vs¥d UT ‘UI0Z}0q 
ey} UO pus MoU 94} PU PO ey} UeeMjeq UoTjZOUN! 9Yy ATTeIOedsSe 
pus ‘uo 4nd st yxou oy} e10j0q Jade, Gove yno Burdap ATysno10y4 
jo Aytssooou oy} Surtstiseyduro ur mmouoo [[y ‘“HoWq e1y punolZ 
Ppt [v9Aeg “pues OIG SITY UI Y}Oq JO A¥pOeIY JO 4[ws SsosN JaqJouy 
*"yorq} ‘ul$ pues o100 jo Zursserp doz & sesn JopuNnoy eug “eDu0 4¥ 
[[@ W10990q “UIE 94} SYVUI SOLIPUNO}J [eIOAVS ‘sNyT, ‘“sUOT}eIAVA 4YSITS 
SUIOS 91M DIY} ‘BUC [VNSN YY} SBA PeqlIosep 9AOGe sv SUIO}}0q 
Suryeul jo poyyour oy} STIGMA ‘“PUwS CI 94} YIM HOIaq oy punoss 
Surxrur Aq opeul ere suI0}30q 94} ‘SU04 FI JO Syvey oUTU-AQUAMy JO 
uoryonpoad & WIM ‘eso puodes 84} UT “U10}}0q OUTeS OY4 WOT s}VOy 


AqaATy? $308 oovuirny are gyq3nvap [vangeu uw agi *‘qsay OU, —: SMOTIOCSJ 
st 020M suoIzdeoxe omy Oy, “setfdea yo Aqriofvur oy JOACO soansdy 
eseq} pue *m10930q 11904} YO szVey OATOMY OF XIS UOT 403 Srepunoj 
iqyIQ + ‘esoyo Aoyy JI YSU gNoyIIM sour Yo eyez prnoo Aoqy guy 
Pe7BVIS BSvO YE 39 Ul Inq “ulo3430q oq3 Surmouss B1IOJEd SPVVY VBI ATUO 
sid si9punoj BUIOS SOvUIN] IIB 9Yyy Jo osNd 9yQ UT 
"s7vay OOOT 07 ¢ qS¥_ PNoys ulozjoq vB ‘Quay owe Joqgye Buryqoqud 
[Nyorvo YALA ‘osvd 1093B] CYR UT “seovUIN} YJIveY-uedo UI Jo asn 
OpeUl 4vYyZ 0} AvTIUIIS Bureq ssodoid oy} ‘AVM sty}? UI UO 4ynd ole 
‘uIg JNOqY ‘SeINUIUI UeEzJyY SOYe] SIYT, “31 30S 07 poly puv ‘ol0Ur 
IO ‘UIT JO SIOAV] UT UO pRolds SI PUBS 94} UIOZ{0q BuIyeUI UT = ‘poly 
Ajsodoid usyM 91 ,, 998 ,, 10 ‘19490803 puvs 043 oyeq 03 ysnf qZnous 
yok yng ‘Moy AIOA OG 4SNUI ‘UOIT JO OpIxo pu ‘sorTeyye ‘ouTI]T se Yons 
‘soxquindun Surxny oy} ‘e1ouleyzZng “uve sed CG A9AO Jo yUeQUOD 
ROIS WIM pues v ‘ABS OF SI 4vq3—UI0I{0q Bulyeur Joy pues oy jo 
ULIO} OULOS SN SOLIPUNOJ 94} [fw ATTVoIOeIg = *sUOZ QT 07 SUZ JL WO 
poeSuvi uoryeUuoyur Burystuiny sowpunojy [e19Aes 94} Jo soovUINy 
eq} UI Ssywoq ey, ‘edvys poo’ ur sur0z30q sovuIny A10;¥I0GQIOA0I 
Sutdesy ut pooustiedxe sourrjoulos AIMOUsIp 94} JO MOTA UT ‘soovUAINy 
Ive JO SUI0}{0q 94} YIM sIOpuNo} oI oTQvoOT[eUT Jo soOUDTIEdxe 
243 0} SB UOI}BIOOSSY S,usUIAIpUNO, UvOLIOULy ey, Aq oprul 
useq ATjue001 seq Armbur uy—*uow aqveazpoum sof saovusnf ap 
*sABMIIVI OLIQOOJO MoU JO JoquInuU B Aq po][VysUT Zureq st puv 
‘saTTUI OOZ JNoge uo osn ur stwoeysds OY, “eoyso s,19yo}"dsep oy} 4 
UWOVOIPU UINJOI VB SATB YOY UOTOOUOD ¥ soyvUI GIOydeUIES ONY 
JO Te} ayy, “podetdsrp st 4ySqy por ve puv ‘uortsod puquozu0Y ¥ 04 
[BOIIOA BV UlOIZ STTVJ Opeyq osoydvuIes 94} WEY ‘yoo, & osvETOI 04 
Ysnoue Avj SBULMS 41 SPUOCSSS MO} T UI [IJUN [VUsIs 94} Jo XOq OY} UI 
Suis 0} umpnpued & Sursnes puv out, eyy JoAo sos~nduit Surpues 
‘sjowjzUoo syvoiq puv soYyvUI UNNpued oy} Jo Bulms oy, ‘umMynpued 
 SOSVoTeI PUB JMOITIO F[OA-QOG V YPIA OUT, OY} SyooUOD YorqM 
‘L ‘ON 9]oy ur Bnid @ szzosur s9yo}edsop oyj—y ‘on Avs—yeusis 
@ 408 OF, ‘saoquinu yeUusis oy} 03 Burpuodserzi0o sojoy poroquimu 
yim ‘pavoqdoy ouoydo[e, & soyquresor yuoUINIysUt S,1940z"dsop oY], 
*qmoito dure, oy} st [eUBtIs yous 4¥ 4ymoI19 [evo] ATUO oYy pue ‘eoyso 
8,10q0}edsop oy} YSno1Y} pouresgo SI sTeUsIs 94} Buryesedo 10} saMod 
ey, ‘“seatm suUOYdofe, 943 Jo yUepucdepul AjorTQUe st puv ‘s107RT 
-nsut ssejs Aq poqyaoddns ortm uodt postuvales orvq o[3uIs BJO sysIs 
-u0d oul] ey, ‘snyeaeddy ypeorsyo0qo Aressooou 04} YAM 10430303 
‘apriq eszoqdeures “43g @ pue ‘sdurey jeuBis YIM peyyy xoq uoll 


poovld st gurod qyuerusAu0S 10q40 Ao o[Od AeTjO1g oY UD 

1roeds 4o8 | 
ayy jo uor 
‘uteysAs [Vv 


doys 03 urtey3y Ajy1g0u 03 JepsO UL guUIOd Aue ye USUI 

e778 O9 JOBIQWQWe WHO aoyozedsap 9) Worys jo suvour Aq 

OYV[ 94 St styQ jo ueutdojeAep y ‘saopas0 [uIoeds 

I Ulery 043 Jt Mouy Avut Joyoyedsep oy} 

1st O1JVIS OPLIPSOUTIOZUT 4V puL ‘SuLavoy 

a10jyaq uoYydeToz sqiodea und aejnSer v 10 diy e@ 40jy Suryreys 

urwzz AO ABWO BW JO AOJONpUCO ey, ‘uoOTROTUNUTUIOD sUOYde]9z 

qjiM ‘uie4sks Joqozedsep-urer3 043 uo pozyeredo ole sozeqIg paylug 

ey} UT sNoJouINU OS MOU SABATTVI dLIQ00T9 AIZUNOD-ssO1D dOURISIpP 
“Buoy oy3 jo Aquofeur y—sfivnpws 91439020 40f wajshs poubrg 


‘SMON ONIGAANIONA NVOIGIANV 


y ‘spur 








é 

-esodind aoyjo uv 10; 10 ‘Butj1v4s Joy UoTyIsod 
qy31z 94} OUT OUTSZUS OY} CACUT 09 poptAoad Osye st aves Surainy-puvyz, 
“uOIyNJOAs’ Youve os—ndurr snoso#ra vB Burals ‘sopurpAo avor oyy Jo pus 

104NO OY} UI pesn st Yor ‘are pessordutoo Aq pozzeys SI oUTZUe OTT, 
*uorstazedns 
JopunN [JOA ere syaed Buraour [Tew yeyy os ‘oulZue oy JOAO pexy oq 
UB STIVIpULY WII sSurpV3 pue sdoeqs puw ‘ssooow jo Asvo ov oulsue 
ey} JO syed Suryiom oy} [TY “SYOoTq oAjwa ysnvyxe puv ‘soapea 
qsneyxe ‘spor-uoysid ‘suoysid ‘sroputjAo 943 10} poptaoad o1v sjyUuoOUr 
-aBuvIIv Burpooo-19zVa oyeredeg “UOIZNTOASI Yous IOF OM ‘ST 9BIG 
‘ayoays Youve Joy os~ndurr uv oars 09 posure ov suoTyIUsI oy puL 

‘sa9pulyAo 40g JO Spud qI0q 03 poygy Orv SI9z1UBT O12Q09]9 oFvoTTdNG 
*9[BOS JBMOT OY} UO poze_NoTRo 
goo} o1qno r0d “9 *L,"q OFT JO SvB aoonpoad Arvurpso yA oynurut 10d 
SUOTINIOAGI OZT 3V Buruuns uoya ramod-osioy oaryoeyo OOG JO pot 
Surqiom sNonurqzuoo oyes v oyer0UES [LAA 9] ‘UodN perfor oq UvO 443q 
Apeoys Apjoojiod v@ BuryySy o1sqooje@ oy pesn uoyAr 4eyy AqlaepNar 
jO oo1Zep B YoNS YAM ‘pouTIOyUT or” OM ‘stINI puv ‘seATeYy UT oprUt 
‘jeoqm-Ay Aavoy AIOA & YALA porjy st ouTBae oy, ‘eysem gnoyqIM 
spotzed Buoy 10} posn st JUBOTIqN] OUTES OYy YY} OS ‘ButIveq YORE Jo 
U109}0q OY} 4B [TOA [Io OBreT, vw si 104} Sv ‘oUTBUS OY} 10} poammbaa [Io 
jO gUNOUIe 943 seONper ATQRAOpPISUOD UOTZBOLAQN] Butz jo poyyour sia, 
“qsuredu poptaoad ov sSutrvoq oy} oyut Buryj08 4344p Jo soouvyo [T[e 
yey} os ‘pesopous Aypenqooyo ore ory ‘s1ozRolqnN] Saw YIM poy 


“saepi0 | 


eau Aoyy, ‘ezu0aq zaoqdsoyd opvas qhrq A104 vB JO Op¥U o1¥ puUY ‘vole 
eBavy, jo cae pu ‘eiqegsn{pe oav cursus oj jo SBuleeq ureuL ogy, 
“pesn jou 918 soBieyo THyoysem 
puv jyeurs AraA sny} pu ‘eydriourd sstut-puv-9ry 943 Uo Suateq uoYy 
SIOUIBAOS 9Y} JO UOTJOW oYy ‘eyorys ATOAS Ye pozzIUIpe Jou st svB oyy 
‘pepo, 4]94 51 Surmund stoursue oy} UST AA *Y90Tq 9UO UI pouTezUOD 
-J[98 Buroq [[V ‘eaTVA WOISsTUIPY Oyj SV YooTq Buryves cures oy] uO 
Suryeredo soayea ive pue se oyeredos jo suveut Aq poystjdurooor st 
SIG], “peo, oy} ys 03 zoMod oY} AVA 0} JOUIBAOS oy} Aq pozepnBor 
O1v SOBIVYO Iv puv ses oy, “SOATBA UOISSTUIPR oT} 10} SSuruedo oy} 
Yysnoryy sprvadn UMBIp Sutoq seaywa ysnvyxe oy} ‘eTqvAouTe A]ISve 
@1V PUB ‘ATTBOTZIOA YAO [Te AY, ‘AOTOq SOATBA 4SNVYXo oy} ITA 
‘szeputjAo 9q} JO Sspue OG} JOAO pooRTd ov SOATBA MOISStUIpE oY, 
“UOlgBoLIqny peor10j Jo suvout Aq szulod Omg 4B pozwolaqny qoRe 
ere suojsid oq} pu ‘pozooqoid oavy s,Ao[ssorp “srssoyy 9vyy UsIsop 
w ‘sjjoq q8norq3 Buoy Aq spvoy ofqeqsn{pe pue s8uysvo ureul 044 
Us20eMjoq UOTyIsod UI P[EeY OW SIOUT] OSOYT, ‘UOIT 4Svd pouTeAs-oso]o 


‘prey jo soqng ureyd Ajpeorjovid ore yor ‘sIeUI], SSOO]T YZLM OpeUr 
av pure ‘oyorys ‘urgg Aq IOJOUTVIP UI ‘UIGZ YORE o1¥, sIopuT[AD oO, 


*SIQAO9 
JopurjAo oy} Sutaourer ‘asinoo jo ‘109y'e ‘IOUUVUT IVITUIIS & UT SpIeAL 
-jno UABIp eq Wed JepuTTAD IvaI OY} Jo UOYSId OY] PUB ‘oTqnoIy OF99IT 
AI9A YY PUO YUBIO OY} SpIVAO} JNO UMLIP oq UBO JopUTTAD JOMUt 
ey} Jo uoysid oxy Aressooou UO 4B Os ‘s1epuITAD OM9 OYy TEdM{0q 
payoeuuoostp oq uvo por-uoystd eyy, ‘“sepurpAo 4sIy oy jo puo 
quoay OY} 4e SOUTBIy UT OM} pu ‘epuTTAO IBEI OY} JO pus YoRq 943 4t 


| 9uO ‘sleputTAD 043 WeEMJoOq Bureq oUO ‘seoBjINS ops anoj uO petsed 


sny} SI spor pue suoqzstd oy} jo 448M oy, ‘suoqsid omg o4y 
U99MJOQ PBOYSSOIN OY} OJ IBQ WOTJOUT B SeLLIVd ose yorys ‘ooord 
eouRysip uot ysvo ev Aq 100303 poyutofl Bureq szepuryAo omy oy 
‘addy Surqov-ayqnop reputtAo-a[qnop oy Jo SI outsue oy ‘UOTZVI4SNITE 
OY} UOT] WEES Oq [[IA SY “PeYWOA SI SUOTZBAIOSGO OS0q} JO GNI 
ey} yor Aq ‘meqsuedg jo ‘poqzrutry ‘sreyjoig Ao[ssoip ‘sassopy Aq 
epeul eulSue sv jo quoutdojsAop 4so7z"] OY} JO UOTZRIYsNITI Ue CAs 
OM SAOGY “gUoUIZVETy YONS 0} sSoAesuIEYy} Pus, 4eq} szred Auvut 
jO USIsep oj ut pofordure st Sutz9eoulTBuUe uTvEys Jo COUDLIOdxe pozET 
-NUINI¥ 9y3 B[qIssod ouIONNq S¥Y WOTJOR OTqNOp yey} Mou pue ‘oursae 
UIVO}S OY} OXI] P1OUL PUL oIOU MOIS OY SoNnUIZUOD CULZUO SUB aH, 


‘ANIONG SVD ONILOV-ATINOG AFANTIAO-T1AGAod 








SUAANID Ua 


eal 


UALSHHONVW ‘GALINIT “soud AMTSSOUD 


ANIONGA SVO ONILOV-ATANOd 


YAQANITAO- aTaAnod 












ia / 


eS eee 


RR ee ee eee 


aateeeeincat 


. 
r 
Qo 
“4 
8 
$s 
24 
§ 
1g 
38 





SN eee EEE" 


ee TE Oe 
>, With a natural draught air furn 


——w 





+m 


On the trolley pole or other convenient E 


orders. 


Anhey are 


OE Ses Se Oeoew eee Eee 





THE ENGINEER 





565 





CORRUGATING 


MACHINE 


W. G, CAUSER, BIRMINGHAM, ENGINEER 





Fig. 1 


METAL SHEET CORRUGATING MACHINE. 


A MACHINE for corrugating metal sheets has been designed 
and patented by Mr. W. G. Causer, of Birmingham. The 
machine, which is illustrated in the accompanying engrav- 
ings, is provided with revolving flexible dies which form the 
corrugations, and convey the plate being corrugated forward. 
It is made with two side frames or housings, stayed together 
and provided with bearings and other adjuncts, and fitted 
with two or more tiers of shafts with drum enlargements, 
having their axes parallel to each other. The axes of “the 
lower tiers of shafts are in one plane, while those of the upper 
tiers of shafts are in another plane parallel to and placed 
directly over the first. The driving shafts of each tier are 
connected by gearing and revolve in unison, 

Embracing the lower tier of shafts is a series of bars of 
length and section suitable for the corrugations required ; 
these bars have their axes parallel to those of the shafts 
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Fig. 2—PLATE CORRUGATING MACHINE 


round which they revolve, aud are link connected to each 
other, forming a flexibly-jointed endless band, and, con jointly 











With the drum enlarged portion of the shaft on which they | 


are carried, constitute the lower impress die of the machine ; 
4 similar combination carried on the upper tier of shafts 


constituting the upper or co-acting impress die. The drum | 


enlarged portion of the driving shaft of each tier is grooved longi- 
tudinally to receive and carry the bars, and to maintain them 


In correct position during the time the two series are in juxta- | 


position for forming a corrugation. In their relative working 
position the bar of one series meshes into the hollow formed 
by two adjacent bars of the co-acting series. Two sets of 
bars having thus engaged and formed a corrugation, leave for 
* me the drum upon which they have revolved, and travel- 
ling forward in a direct line, carrying the corrugated sheet 
between them on to the delivery table. After delivering’ the 
sheets the bars are carried back over their respective return 
shafts, and so on continuously. 

In the illustration Fig. i, which respresents the first 
machine of this type to be constructed, the arrangement is 
exactly as described above. In a second machine, however, 


| 





instead of only two tiers of shafts and two series of revolving 
dies, three tiers of shafts have been arranged placed one 
above the other, and provided with three sets of flexible dies, 
and two feeding and two delivery tables, so that the process 
of corrugation can proceed from both sides of the machine 
simultaneously. The general construction of the machine 
will be readily understood by a consideration of the engraving 
Fig. 2. This gives side, end views, and plan of the machine, 
and also to an enlarged scale the flexible revolving die for 
making the corrugations. The method of connecting the 
links to the die bars is also shown, as is also a revolving 
bearing S, which is inserted where indicated in the side view, 
with the object of avoiding undue spring in the impress bars 
and carrying shaft when the corrugations are of compara- 
tivelyésmall pitch in proportion to the length of the bars in 
the impress dies. In this detailed portion of the drawing 
j and j' are revolving shafts ; m and m!, drums provided with 
grooves o to take the bars m, which are connected together by 
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links p and qg. It will be seen that the bars are connected | 
together by a series of these links inte an endless chain. | 
The inventor claims for this machine, as compared with the | 


| method of preparing corrugated sheets by stamping, increased 


production and reduction in cost, and less waste from split | 
sheets, the rolling action of the dies effecting the process of | 
currugation without undue straining of the sheet. 








Peruars the greatest obstacle to the progress of | 
Havre is its dependence on the Western Railway Company’s | 
system for its inland communications, says the British Consul at 
this port. This company, being obliged to fall back on the Govern- | 
ment guarantee for its interest on capital, is not independent, and | 
is tied by Government regulations and tariffs, whereas the Northern | 
Railway is able, being absolutely independent of Government | 
guarantees, to attract much traffic to the northern ports which | 
would, in happier circumstances, come to Havre. The absolute 
necessity of a railway line connecting Havre with the southern | 
bank of the Lower Seine, and thereby shortening the distance to 
Paris, and opening up communications with the whole of Nor- | 
mandy and Brittany, is becoming every day more apparent. 






SOUTH AFRICAN NOTES. 


(From our own Correspondent.) 
JOHANNESBURG, 23rd April, 1906. 

Tue gold output for the Transvaal for the month of 
March proved to be a record one—viz., 443,723 fine ounces, 
of value £1,884,815, the previous best of December, 1905, 
being beaten by over £50,000, while the pre-war record of 
August, 1899, was exceeded by £164,000. The output of 
diamonds, as well as that of coal, was also satisfactory, 
and the total value of the mineral yield for the month can 
not be far short of £2,100,000. The prospects of increasing 
the labour supply seem as hopeless as ever, but it is con- 
fidently stated that a new Native Labour Recruiting Com- 
pany is in process of formation to enter into competition 
with the W.N.L.A. This latter association has had a 
monopoly of the native labour recruiting business since the 
British occupation, and while it has unquestionably per- 
formed useful work, its methods and results have been the 
subject of much local criticism, and there are many who 
believe that a change of practice will be beneficial, and 
probably lead to an increased supply of labour. 

The ‘‘ Chinese ’’. mines were responsible for 35 per cent. of 
the gold won in March on the Rand, and the uncertainty 
regarding the permanénce of this benefit is the one great 
cause of the blank trade outlook. In view of the possible 
dearth in the future of adequate labour, the ordering of 
further supplies of machinery and plant could not be regarded 
as other than folly. This uncertainty about labour 1s the 
more to be regretted in view of the excellent strikes of reef 
at the bottom of the shafts of the Cinderella Deep and the 
Knight Central mines. In the: former case especially, the 
depth being slightly over 4000ft., the width and richness of 
the reefs encountered have more than justified all expecta- 
tions, and point unmistakably to the economic success of 
deep level mining on the Rand. 

The prospectus. of the Johannesburg International 
Guarantors, Limited, has been officially cancelled, the 
provisional directors having, after mature consideration, 
come to the conclusion that it is inadvisable to proceed 
further with the arrangements for the proposed Johannes- 
burg International Exhibition, 1907. This announcement is 
quite a sign of the times, and is indicative of the state of 
nervousness that exists in the business world here. 

At the April meeting of the South African Association of 
Engineers, a paper was presented by Messrs. G. A. and H. S. 
Denny dealing with the successful working of the innovaticns 
which the authors had introduced in the treatment and re- 
duction processes at the New Goch and Meyer and Chariton 
miaes. As far back as 1903 the authors had the temerity 
to traverse current practice in these respects, and since then 
they have made many alternative suggestions representing 
departures of a radical nature. These may be summed up 
as follows:—(1) To do away with the use of fine screen 
meshes on stamp battery-boxes; (2) todiscard all mechanical 
concentration ; (3) to use coarse screens on batteries; (4) to 
separate the coarse products from the mill pulp hydraulically ; 
(5) to re-grind in tube mills the coarse products thus 
separated; (6) to provide secondary amalgamation tables 
after the tube mills; (7) to improve the methods of inter- 
handling in slimes plants; (8) to make use of the filter press 
in the treatment of slimes ; (9) to investigate the economic 
possibilities of -reducing the whole of the mill pulp to a 
tineness suitable for filter pressing, and thus treat the whole 
of the mill pulp as one product in one operation. 

The authors always laid great stress on the necessity for 
fine grinding, and proved conclusively that the pyritic con- 
stituent of the Witwatersrand ore, atter this fine grinding, 
would yield its gold to the ordinary cyanide solution us 
readily as did the silicious portions of the ore. Moreover, by 
the use of the tube mill, improved extraction would be 
obtained, and the capacity of the stamp battery would ke 
increased. The first tube mill on the Rand was installed at 
the New Goch mine, and this was followed a little later by 
those at the Glen Deep and the Treasury mines. Great 
success has accompanied their introduction, and, at the 
present time, twenty-two companies are using tube mills, the 
total number employed being estimated as about thirty- 
seven. The suggestions of the Messrs. Denny with respect 
to screenings and secondary amalgamation have also been 
widely followed, whereas their advocacy of the use of the 
filter press led to nothing outside those mines under their 
technical control, those managed by the General Mining and 
Finance Corporation, and known as the ‘‘ Albu ’’ group. 

In the plants at the Meyer and Charlton and the New Goch 
mines the two chief innovations introduced are :—(1) The 
circulation of cyanide solution from the battery boxes 
throughout the whole cycle; (2) the use of filter presses in 
connection with the leached slimes. Other novelties will 
also be noticed in the following brief description of the pro- 
cesses. The crushed product, mixed with about ten times its 
weight of solution, passes through coarse sereen on the battery, 
and flows over the usual amalgamating table. It is then 
elevated to the treatment plant. Passing through the spitz- 
lutten, a separation of the coarser product, say, 50 per cent., 
is effected. This, with some of the solution, passes to the 
tube mill, while the remainder passes to the spitzkasten. 
The pulp, further crushed, on leaving the tube mill passes 
over the secondary amalgamating tables, and then goes t» 
another spitzkasten, which delivers the finer portion to the 
slimes plant, while the coarser portion goes into the elevator 
again. The main spitzkasten delivers the middling sands in 


| a fairly dry condition to the sands vats, while the well- 


diluted slimes go to the primary separator of the slimes plant. 
In this large tank about 90 per cent. of the liquid is auto- 
matically and continuously separated and returned to the 
mill supply tanks. This tank is a 35ft. conical settler, and 
its use, by preventing leakage and cvaporation to a great 
extent, has reduced the quantity of make-up water necessary 
for the processes to about 200 gallons per ton of ore millea. 
This means a great saving, from 300 to 600 gallons being the 
make-up required on other plants. The ‘‘A’’ tanks of the 


| slimes plant effect a further separation, and the delivery to 


the treatment tanks is of the consistency 100 tons slime to 
185 tons solution. In the six slimes treatment tanks over 
93 per cent. gold is got into solution, the time of transit 
through these tanks, which are arranged partly in series, being 
about six hours. These tanks deliver to the battery of five- 
ton Dehne filter presses, which reject the residues to the 
dump, and the solution flows to the precipitation boxes. 

The remarks of the Messrs. Denny regarding the results 
achieved are given in abridged form hereunder :— 

Water saving.—The consumption of water at the Meyer 
and Charlton is now reduced to 170 gallons. If the authors’ 
system were generally adopted, the water raised from the 
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mine of the Rand to-day would suffice for all requirements 
without the assistance of any outside supply. 

Cyanide solution.—The cost of cyanide was 4:19d. per ton 
treated, the actual consumption being 0:51lb. The cost of 
lime was 0-157d. per ton treated, actual consumption being 
0°8 1b. per ton treated. The average strength of solution was 
0-038 per cent. of KCy, average alkalinity -008 per cent. 
while the average value was 2 dwt. of gold to the ton. The 
total amount of solution in circulation, and, therefore, the 
amount of gold in circulation, is far less than in the case of 
an ordinary decantation slimes plant. 

Amalgamation.--The percentage recovery by amalgamation 
is now 45°2 per cent., as against 50°124 previously. 


| 


THE INSTITUTION OF MINING ENGINEERS. 


THE forty-fourth general meeting of the members of the Institu- 


| tion of Mining Engineers will be held in London on Thursday, 


| June 14th, at 11 a.m., and on Friday, June 15th, at 10.30 a.m., in 
| the rooms of the Geological Society, Burlington House, Piccadilly, 


| London, W. 


| 


e 


authors consider that amalgamation might possibly be | 


dispensed with altogether under their scheme, and intend to 
conduct experiments in this direction. There 
saving in cost, and it would be far safer, as regards possible 
peculation, to have all the gold in one place, namely, in the 
extractor boxes. An electrolytic -action was discovered 


between the mortar boxes and the copper plates, the cyanide 
solution being the medium, and the copper being slowly | 


dissolved. This action may possibly be capable of prevention 
or reduction ; but, from the effects observed up to the present, 


would be | 


| be 
x 
= 


The following programme has been arranged :— 


Thursday, June 14th, 1906, 11 a.m.—-General meeting. The 
president will deliver an address. The following papers will be 
read, ortakenasread :—(1) ‘‘TheCommercial Possibilities of Electric 
Winding for Main Shafts and Auxiliary Work,” by Mr. W. C. Moun- 
tain ; (2) ‘‘ Electrically-driven Air Compressors, combined with the 
working of the Ingersoll-Sergeant Heading Machines, and the subse- 
quent Working of the Busty Seam,” by Mr. A. Thompson ; (3) 
** Practical Problems of Machine Mining,’ by Mr. Sam Mavor ; (4) 
“The Strength of Brazed Joints in Steel Wires,” by Professor Henry 
Louis ; (5) ‘‘ By-product Coke and the Huessener By-product Coke 
Ovens,” by Dr. J. A. Roelofsen ; and (6) ‘‘Considerations on 
Deep Mining,” by Mr. George Farmer. The following papers will 
open for discussion :—(a) ‘‘ Electric Winding Engines at the 
Exhibition of the North of France, Arras, Pas-de-Calais,” by Mr. 
Ed. Lozé; ()) ‘‘ Electrical Power Distribution,” by Mr. Robert 
Loraine Gamlen ; (¢) ‘‘ The Occurrence of Underground Fires at 


| the Greta Colliery, New South Wales,” by Mr. J. Jeffries; (¢) ‘‘ The 


the action is not rapid and the plates would last two or three | 


years, while the cost per ton of renewal would be quite | 
| Stratigraphy,” by Mr. J. T. Stobbs. 


insignificant. 


Handling of slimes.—The authors had at first hoped that | 
the filter presses would have been unnecessary, and that it | 


would have been possible to discharge from the last separa- 
tion tank a product containing not more than 50 per cent. 


found not to be possible. The superiority of the new plant, 
however, over the decantation method is beyond argument, 


in that the inter-handling can be done at no cost, by the | 
| B. Tyrrell; (11) ‘‘ Mining Education,” by Prof. J. W. Gregory ; 


simple regulation of a valve. 


Sands treatment.—In view of the fact that the sands have | 


already been in contact with the circulating solution before | 0 : : 
S | Walker ; and (13) ‘‘ Petroleum Occurrences in the Orange River 


they reach the sands tanks, the value of the charges shows 
a big reduction in comparison with old conditions. The 
sands plant is only responsible for 10 per cent. of the total 
gold recovery, and the residues, after the long treatment, still 
contain the highest values. If the interest on capital out- 


| 


Leading Features of the Lancashire Coal Field,” by Mr. Joseph 
Dickinson ; and (e) ‘*The Value of Fossil Mollusca in Coal Measure 
7 p.m.—Dinner in the Duke’s 
Salon, Holborn Restaurant. 

Friday, June 15th, 1906, 10.30 a.m.—General meeting. The 
following papers will be read, or taken as read :—(7) ‘‘ Rescue 
Apparatus and the Experience made therewith at the Courritres 


: : 4 | Collieries by G a sc arty,” by Mr. G. A. yer ; 
of moisture, but, after some years of experience, this has been | Comnion Sy the Gertam Saee Bost, ese a ee 


(8) ‘*A New Apparatus for Rescue Work in Mines,” by Mr. W. E. 
Garforth ; (9) ‘‘A Rateau Exhaust Steam-driven Three-phase 
Haulage Plant,” by Mr. William Maurice ; (10) ‘* Development of 
Placer Gold Mining in the Klondike District, Canada,” by Mr. J. 


(12) “The Capacity Current and its Effect on Leakage Indications 
on Three-phase Electrical Power Service,” by Mr. Sydney F. 


Colony,” by Mr. A. R. Sawyer. The following papers will be open 
for discussion :—( jf) ‘‘Can Explosions in Coal Mines, with their 
Associated Toxic Fatalities, Prevented!” by Mr. B. H. 
Thwaite; (g) ‘‘The Geology of Chunies Poort, Transvaal,” by Mr. 


| A. R. Sawyer ; (4) ‘‘ Education and Training of Engineers,” report 


lay and the actual operating costs of this plant be allowed | of a Committe* appointed by the Councll of the Institution of Civil 
| Engineers on November 24th, 1903; (7) ‘‘ Mining Education in the 


as a credit towards the cost of all sliming, there is a big 
margin in favour of fine grinding. 


a mesh of 22,500, they could be filter-pressed with just as | 


satisfactory results as ordinary slimes. The average residue 
would then be reduced from about 12’grains to at most 
6 grains. 

Tube milling.—On a basis of 96 tons per day passing 


through the tube mill, the extra revenue is improved by | 
Fine grinding is a | 


£15°75 per day for each mill in use. 
necessary corollary to successful metallurgical treatment of 
Rand ores. 
grinding pan as the reducing agent. 


Filter pressing.—The authors regard this as the most | 


important operation in the whole process. Previously- 
conceived views regarding the great cost of the operation 
have proved entirely erroneous. 
for the month of March were reduced to 0°2886 dwt. Other 
points of advantage are the great saving of water, the saving 
ef cyanide, more rapid treatment, and resulting better 
product for handling on the slimes dump. 

Extractor house work.—The fineness of gold was 753-962, 
the amount of acid used was valued at 1-304d. per ton 
treated. The supposed bug-bear of an abnormal amount of 
copper or zinc in the circulating solutions is found to be non- 
existent. 

Tonnage measurement.—The addition of a filter press to 
the plant enables one always debatable point to be readily 
settled—that is, the tonnage of slimes handled. In view of 
the possibility of very high extractions being now obtained, 
it is an all-important point to estimate correctly the tonnage 
treated. 

Cost of operations.—For the month of March these were :— 
Tailings elevator, 6°23d.; sands treatment, 9°99d.; slimes 


If these were reduced to | Victoria University of Manchester,” by Mr. George H. Winstanley ; 


and (7) ‘‘ Earth in Collieries, with Reference to the ‘ Special Rules 
for the Installation and Use of Electricity,” by Mr. 8. F. Walker. 
Excursions will also be made to the Royal Observatory at Green- 


| wich, the London County Council power station at Greenwich, and 
| the Rotherhithe tunnel works. 








‘THE IRON COAL, AND GENERAL TRADES 


The authors are, however, inclined to favour the | 


The Charlton slimes residues | 


| 





treatment, 8-08d.; extractor house, 9°73d.; all these being | 


estimated on the basis of tonnage milled. 
Extraction.—At the Meyer and Charlton Mine the total 

gold cleaned-up proved an actual extraction of 95-6 per cent., 

and this result is in accord with the authors’ expectations. 
Indications and deductions.—A plant on the “ all-sliming 


| 
| 
| 


basis, and in accordance with the designs of the authors, | 


could be erected at something less than 50 per cent. of the 
cost of the ordinary sands and slimes decantation plants at 
present in use on the Rand. It would give a much higher 
and more consistent recovery, and the working costs would 
be much less. 


The plant would differ from the ordinary in | 


other details than those already alluded to; for instance, the | 


stamp battery would be left out of the design, and the opera- 
tion of reduction would be still further split up. Described 
briefly, the new plant would consist of stage crushing, stage 
grinding, and continuous treatment. 

This remarkable paper of the Messrs. Denny simply 
bristles with points of controversy, and it is certain to give 
rise to very animated and interesting discussion. The 
results actually obtained up to date by these metallurgical 
revolutionaries appear, however, to place the issue of the 
battle almost beyond doubt. 








NAVAL ENGINEER APPOINTMENTS. 


THe following appointments have been made at the 
Admiralty :— 

Engineer Captain.—T. Agnew, to the Resolution, on the staff 
of Rear-admiral commanding Sheerness and Chatham Reserve 
Division. 

Engineer Commanders.—W. C. Burnett, to the Centurion ; A. 
Rayner, to the Prince of Wales; H. B. T. Cox to the Venus; T. 
H. Pounds, to the Gladiator, all on recommissioning ; and W. T. 
Stearn, to the Challenger, on recommissioning, temporary. 

Engineer Lieutenants._-H. M. Attwool, to the Centurion ; E. E. 
Pethick, to the Prince of Wales ; J. W. Hopkyns, to the Venus, 
all on recommissioning ; 8. T. Stidston, to the Challenger, and on 
recommissioning ; and R. Main, to the Vernon, for the Niger, 
temporary. 








A pLAN for the construction of a harbour at. Trebizond 
has been submitted to the approval and sanction of the Central 
Government. The project consists of extending the breakwater to 
a length of 640 m. and the dyke toa lengthof 370m. This would 
leave between the two piers an entrance of 300 m. into a basin of 
380,000 square metres, with an anchorage depth not exceeding 
13m. The work, if carried out, will involve an outlay estimated 
at £200,000. 


| annual report. 


| market quotation. 
leading brands of North Staffordshire pigs have dropped 2s. 6d. | 


OF BIRMINGHAM, WOLVERHAMPTON, AND | 


OTHER DISTRICTS. 
(From our own Correspondent.) 
Pig Iron. 


NORTHAMPTON grey forge pig iron can this week be | 
| bought as low as 49s, per ton, and 49s, to 50s, is the ordinary open- | 


Derbyshire forge iron is 52s. upwards, and 
r ton within the last few weeks, the top figure for this iron now 
ing 62s. per ton. South Staffordshire iron is quoted :—Cinder 

forge pigs, 51s. per ton ; part-mines, 53s. to 54s.; best all-mines, 

85s. to 90s.; and cold blast iron, 105s. per ton. 


Merchant Iron. 

Common bar makers are obliged in some cases to sell at 
£6 7s. 6d. to secure orders. Other branches of the rolled iron 
trade also register declines, though of a less conspicuous amount. 
But for the orders still arriving from the makers of railway rolling 
stock for goods wagon building material, and except for the 
marked activity that characterises the nut and bolt industry, 
common bar makers would be in a sorry plight. Hoops are 
quoted £7 15s.; gas-tube strip, £6 12s. 6d. ; nail rods, £8 ; and 
rivet iron, £7 15s. North Staffordshire ‘‘crown” bars are £7 5s. 
per ton. Black sheet makers are not doing very well, although 
the demand froin the galvanisers is rather better than recently. 
The galvanisers themselves are busier, the late Association advance 
having stimulated buying. 


Steel. 

Steel is in excellent demand, both for finished structural 
material and for raw steel. Bessemer billets are commandin 
£5 7s. 6d. to £5 10s.; engineering angles, £6 15s. to £7; an 
girder plates, £7 10s. to £7 15s. per ton. 


Successful Manufacture. 

Messrs. John Lysaght, Limited, of Newport and Bristol, 
and formerly of Wolverhampton also, were warmly congratulated 
this—Thursday—afternoon in Birmingham on their recent splendid 
Their removal from Wolverhampton to Newport 


| to save railway carriage is voted a very wise step by local iron- 


masters. Their example has now been followed by the Wolver- 
hampton Corrugated Iron Company, Limited. This concern are 


| large makers of sheets for the Australian market, and they have 
| now begun active operations at their large new works at Elles- 


| 
| 





mere Port, near Chester, from whence they can get to Liverpool 


| by cheap water carriage, and so avoid the heavy railway freights 


hitherto incurred on the export business. At present, however, 
the Wolverhampton works are being kept on as well as the new 
establishment. 


Machinery in the Gun Trade. 

Birmingham gun makers are much interested in some 
remarks on machinery occurring in a report just made to the 
Foreign-office by Consul-General Sir Cecil Hertslet, from Litge. 
The introduction of machinery in the Litge gun trade has been in 
every way a success. The manufacturers have been enabled to 
accept orders before impossible, but it is not anticipated that 
manual labour will ever be entirely dispensed with, ‘‘ since, in 


point of value, the mechanically-constructed sporting gun or rifle | 


cannot compare with the hand-made, especially in the matter of 
finish.” The industry is increasing in extent and prosperity every 
year. The economic conditions prevailing in Belgium permit of 
wages being lower than in England, and women are employed in 
almost every branch of the trade. 


Chainmakers Emigrating to Germany. 

A remarkable incident has just occurred in connection 
with the chain cable trade. A party of some dozen or more cable 
operatives—fore hands—employed at the Round Oak Works of the 
Earl of Dudley, have this week sailed for Germany, having 
accepted work there. The emigration is the more surprising since 
ths Earl Dudley’s works are very busy. It is assumed that the 
men must have been over-persuaded by some German agent who 
has been soliciting labour for the German cable works. It is 
rumoured that most of the men have signed their engagement 
contracts without having any correct idea of what they contain. 
No doubt is entertained that the incident will turn out to be one 
of those temptations to British workmen which have proved over 
and over again to be pure will-o’-the-wisps. 





| brands were quoted at about late rates. 
| changed, and the quantity on offer locally was comparatively 
| small. 








Starting Work in America. 


Messrs. W. and T’, Avery, of Birmingham 8 
weighing machine makers, bes determined to ster knoe 
America to avoid the high American tariff, and also be better abl Ni 
compete with the Americans in certain of the Colonial markets to 
factory is now being erected at Milwaukee, on the western To, 
of Lake Michigan, and advance drafts of men have alread 
Birmingham for the new place. Milwaukee is admirably ao oy 
for distribution throughout America and Canada, and the — 
tion is to start in a yes mytaaey | modest way. American — 
facturers have never made much impression on the pre-euiiamen: 
of British weighing apparatus where they have been competing sn 
equal terms, and one English company has already been nay 
facturing in the United Stated for some time past. bas 


Industries and Seaports. 
Liverpool as the great export outlet for the m; ' 
of South Staffordshire is generally regared as the peor per 
improved communication by canal might, with most advanta re, ‘ 
entered upon at the present time. This was made clear latel rb 
Mr. George Hatton, the general manager of the Earl of Dudley 
iron and steelworks, This waterway is regarded as the first won 
necessary in any scheme for relieving South Staffordshire from it 
heavy railway rates. The Birmingham to London and the Birming. 
ham to Severn ports projects are voted by ironmasters too onan: 
sive. Water communication would mean probably 20 per cent, 
less cost of production. : ; 


Amalgamated Society of Engineers. 

The Amalgamated Society of Engineers are seeking for 
more members in Birmingham. At present there are seven 
branches here, with a membership of some 2000, but the wiety is 
seeking largely to increase it. Ata big meeting which has just 
been held with this object Mr. G. N. Barnes said that elementary 
trades unionism was not the end of their work. Organised labour 
had at last taken that place in the councils of the nation to which 
it had ever been entitled, but from which it had been too long 
foolish enough to exclude itself. A non-unionist was simply a clog 
upon the wheels of progress. : 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, May 30th, 


Prospective Holidays Cause Quieter Trade. 

So far as Manchester is concerned, and for the matter of 
that Lancashire, all next week will be practically devoted’ to 
holiday-making. On the Iron Change on Tuesday the attendance 
was not so large as usual, and, except for ordinary requirements, 
there was no great amount of forward buying of pig iron. In one 
or two departments of the engineering trade there was a quieter 
feeling, although in textile machinery a large amount of overtime 
continues to be worked. The machine tool makers are also well 
employed forward. In pig iron any change in price was against 
sellers. No doubt the decline in warrants had something to do 
with this state of things, but still buyers operated very carefully. 
Scotch and hematite iron were lower all round, but English 
Forge iron was un- 


Finished Iron. 

Finished iron is in ordinary demand, but there is an easier 
feeling in bars. One or two outside makers and merchants are 
offering at 5s, to 7s. 6d. per ton less money, but official and Associa- 
tion rates remain unchanged. 


Steel. 

Most of the agents to makers reported a good demand, 
but semi-manufactured was the turn quieter. One or two small 
sales of English billets are reported at rather above ordinary 
rates 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 61s.; Lincolnshire, 
56s. to 56s. 6d.; Derbyshire, 58s. 6d.; Staffordshire, 55s.; 
Middlesbrough, open brands, 59s. 10d. Scotch: Gartsherrie, 
64s. 6d.; Glengarnock, 62s. 3d.; Eglinton, 61s. 9d.; Dalmellington, 
61s., delivered Manchester. West Coast hematite, 65s. 6d., f.o.t.; 
East Coast ditto, 67s., f.o.t. Scotch, delivered Preston: Gart- 
sherrie, 63s. 6d.; Glengarnock, 61s. 3.1.; Eglinton, €0s. 9d.; Dal- 
mellington, 60s. Delivered Heysham: Gartsherrie, 62s. 3d. to 
62s.; Glengarnock, 60s. to 60s. 3d.; Eglinton, 59s. 6d. to 59s. 94.; 
Dalmellington, 58s, 9d. to 59s. Finished iron: Bars, £7 5s.; 
hoops, £7 17s. 6d.; sheets, £8 7s. 6d. to £8 123. 6d. Steel: Bars, 
£7 5s.; hoops, £7 15s.; boiler plates, official, £8 12s. 6d.; plates 
for tank, girder, and bridge work, £7 7s. 6d. to £7 12s. 6d.; 
English billets, £5 7s. 6d. to £5 12s. 6d.; foreign ditto, none 
offering ; sheets, £8 17s. 6d. Copper: Sheets, £99 per ton; 
seamless copper, 11#d.; brazed ditto, 11}d.; seamless brass tubes, 
94d.; condenser, 104d.; brazed brass tubes, 10}d. to 10fd.; rolled 
brass, 8#d. to 9d.; brass wire, 89d. to 9d. per Ib. Sheet lead, 
£18 15s. per ton. 


Lancashire Coal Trade. 

So far as could be ascertained on the Coal Exchange on 
Tuesday the principal feature was the demand for slack and 
engine fuel generally, and some difficulty seemed to prevail as to 
the supply for Whit week owing to the decreased production. 
House coal is stagnant, and the demand on shipping account Is 
also quiet. Quotations :—Best coal for domestic purposes, 13s. to 
14s.; seconds, 12s. to 12s, 6d.; common, 93. to 103.; steam and 
forge coal, best, 8s. 8d. to 8s. 3d.; best engine fuel, 8s. 2d. to 
8s. 1ld.; best slack, 7s. 5d. to 7s. 11d.; medium 6s. 5d. to 7s. 2d.; 
common, 5s. 5d. to 6s, 2d., at the pit. Screened coal, 10s. to 
10s. 3d.; unscreened, 9s, 6d. to 9s. 9d., delivered Manchester Ship 
Canal, 

BARROW-IN-FURNESS, May 31st. 


Hematite. 

The hematite pig iron trade is well employed, and a very 
good business is being done alike for a and forward delivery. 
More iron is on sale than of late because of the stoppage of 
Cammell, Laird and Co.’s steel works at Workington, owing to 4 
strike, and the sale of the pig iron produced at the furnaces which 
under normal conditions would have been converted into steel. 
Orders are yery well held, and 3/7 furnaces are in blast, = 
output all going into consumption, as makers stocks are small ant 
not increasing, and warrant stocks, which now stand at 66,962 tons, 
show only the small increase of 327 tons on the week, . I rices are 
very steady at 77s. for makers’ iron, net f.o.b., and 64s. 6d. fur 
warrant, sellers net cash, buyers 64s. 5d. A poor business is being 
done in forge and foundry iron, but special classes of iron are 7 
demand, and there is also'a good trade doing in spiegeleisen an 
ferro-manganese, while Cammell, Laird and Co., at Workington, 
are adding to their manufactures that of spelter, for which there Is 
a moderate demand at prices which afford a good profit. CER 
iron is being largely consumed by steel makers, and it is — 
their works will be large users of crude metal for a greater part a 
the year, at any rate. A good demand exists for iron ore, an¢ 
activity at the Jocal mines is well maintained, the output being 
much larger than during recent years, and prices being steady bes 
15s. per ton net at mines for good ordinary sorts. Foreign — 
are in good demand at about 19s. 9d. per ton net at West Coas 
ports, at which large imports are arriving. 
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teel. @ : 
' The steel trade shows life and vigour in almost all depart- 


and the heavy trades are ce gage! Perea _ There is a good 
or steel rails, and orders for s ipbuilding material are 
irly well maintained. It is probablea further accession of orders 
fairly ne to hand on local account. Heavy rails are quoted at 
will oF to £6 10s. Ship plates are unchanged at £7 7s. 6d., 
aa plates £7 17s. 6d., and angles £7 per ton. Merchant steel 
isin rather fuller inquiry. 


shipbuilding and Engineering. 

No new orders are reported in shipbuilding or marine 
‘o. but there is still a good prospect of new work, 
sw electri being built for Vickers, Sons and Maxim at 
ra new fitting-up pier in the Buccleuch Dock, Barrow. It will 
rape sable of lifting 150 tons, and will have a large radius. It is 
beth supplied by a German firm. Work has to begin straight 
anes with the job of widening the entrance to the Buccleuch Dock 
away soft. to 100ft. This, when completed, will enable vessels 
soe from Vickers’ yard to make their way into the Ramsden 
apa the Buccleuch Docks, where vessels are equipped for sea. 


ments, 
demand fc 


s ring. 
engineering, a 
-s c crane is 


Shipping and Coal. 

The shipping trade is quieter this week. The exports of 
steel for the week reached 11,304 tons, a decrease of 2954 
tons on the corresponding week of last year. The total exports 
this year have reached 315,864 tons, a decrease on the correspond- 
ing period of last year of 37,727 tons. Freights are easy. ( oal 
and coke are in good demand at firm prices, blast furnace coke 
being at 22s. 6d., delivered from the Durham coke ovens to West 
Coast furnaces. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal. 

Tut weather changes so much that house coal is still 
fairly called for, but this week has shown less animation, owing to 
more seasonable conditions generally prevailing. Orders have 
eased off in anticipation of a reduction of 1s. per ton from the Ist 
of June. Several colliery lists have already been lowered by 6d. 
per ton ; but we do not : 
the maximum amount expected. Business with London and the 
South is maintained at its full average tonnage at this season of 
the year, and the Eastern Counties demand 1s satisfactory. At 
the time of writing best Silkstone is quoted at 11s. 6d. to 12s. per 
ton, secondary qualities making about 10s. per ton. Barnsley first 
quality “* s ifts” fetch from 10s. to 10s. 3d. per ton, and sell well 
in view of the large output ; secondary sorts, from 8s, to 8s. 3d. 
per ton in owners’ wagons at the pits, 
request, and lower prices prevail. 


iron and 











Steam and Gas Coal. 

Demand for steam coal continues very active in South 
Yorkshire, the weight taken for shipment and for home locomo- 
tive purposes being equally satisfactory. The business in South 
Yorkshire ‘‘ hards” with the Humber ports is steadily increasing, 
and prices are hard ening to some extent, though the advance of 
3d. per ton sought for has not been obtained, the contract rate of 
8s, 6d. per ton ruling the export trade, The various railway coal- 
ing depots are receiving ful! deliveries under contract, and in some 
instances the collieries are called upon for weights in excess of the 
customary orders. The requirements of the steam fishing trawlers 
are again very heavy, and likely to be still more largely augmented 
next month. Gas coal is in somewhat languid request, but a fair 
weight is being sent to various continental centres. Several local 
gas companies are in the market for supplies, and competition is 
pretty certain to be keen. Several of the South Yorkshire 
collieries are well contracted forward, having secured more work 
than usual, in consequence of the advance sought to be established 
in the North. 


Manufacturing Fuel. 

The call for this class of fuel is exceptionally brisk locally, 
and more money has to be paid by consumers. In West York- 
shire the coalowners have decided upon an advance of 6d. per ton 
upon the rates current on January Ist. This advance applies to 
all slack, engine nuts, and smudge. As the require:nents of the 
trade continue very strong, it is not anticipated there will be any 
difficulty in maintaining the increased quotations, and in several 
quarters confidence is expressed that even higher rates may yet 
be reached. The consumption of coking slack and smudge is very 
heavy, and prices are easily kept at from 4s. 3d. to 4s. 6d. per ton. 
Ordinary slack and smudge are also largely called for, more 
especially in the Lancashire cotton and Yorkshire textile districts. 
Best qualities fetch from 3s. 6d. to 4s. per ton at the pits, There 
is rather more activity in coke, North Lincolnshire, Derbyshire, 
and Leicestershire receiving heavy deliveries. Good ordinary 
smelting coke is at 11s. 3d. to 11s. 6d. per ton, washed samples 
12s, to 12s. 6d. per ton. Supplies are being delivered somewhat 
more freely on account of the approaching Whitsuntide holidays, 
— ~ pits, it is expected, will be closed during the first half of 
the week. 


Iron and Steel. 

_ There is no change to report in prices this week. In 
hewatites transactions have not been important locally, West 
Coast keeping at 74s. 6d. to 76s. per ton, less 24 per cent. at 
Sheffield and Rotherham; East Coast at 73s. ‘per ton net. 
The Lincolnshire ironmasters held their fortnightly meeting last 
Friday, but no official change in quotations has been the result. 
No business, however, is entertained on the basis of current figures, 
such transactions as are reported being at 1s. 6d. to 2s. per ton 
more all round. These, however, are very few, and the require- 


ments of trade are, therefore, more freely met from Derbyshire, | 


where the iron business is stated to be very good. Lincolnshire, 
No, 3 foundry, 52s. 6d. per ton ; No. 4 foundry, 50s. 6d. per ton ; 
No. 4 forge, 49s. 6d. per ton; No. 5, white, mottled, and basic, 
53s. per ton; Derbyshire, No. 3 foundry, 54s. 6d. per ton; 
Derbyshire forge, 50s. per ton. The activity in the manufacture 
of railway material makes the production of Bessemer and other 
steels exceptionally heavy. Siemens and similar steels are also in 
brisk request. Rolling mills and forges are making overtime, and 
likely to continue very busy for weeks, if not longer. The steel 
trade generally is in a prosperous condition, several manufacturers 
reporting that they have recently been making ‘‘ record” outputs. 


The Lighter Trades. 

Here the condition of affairs is quite the reverse of 
that which prevails in the heavy industries. The cutlery 
manufacturers are very indifferently employed either on home or 
foreign account, while the silver and a establishments are 
anything but well situated for work. 
houses are obliged to put their workpeople on short time. The 
manufacturers have been, and still are, severely affected by the 
abnormal prices of tin, copper, and other metals, The file trade 
continues to be satisfactory, and some gratifying orders have 


recently been booked from South America, the United States, and | 


australis for sheep shears, but the call from the Cape has been 
‘sappointingly meagre. Engineers’ toolmakers report more busi- 
hess being done in the home and foreign markets. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 


ear of any general concession equal to | 


Thin seam coal is in less | 


Several of our leading | 


| easier, probably owing to the approach of the holidays. Holders 
| of warrants have shown more anxiety to sell, and the ‘ bears” 
have taken the opportunity to force down prices. Cleveiand 
warrants, which last week were up at 50s, 11d. cash—the best price 
since February—have this week fallen to 49s. 9d. cash, or less 
than has been reported since the early part of May. No. 3 Cleve- 
land G.M.B. pig iron has mostly been sold at 50s. 6d. per ton. 
No. 4 foundry is at 49s. 9d.; No. 4 forge at 48s. 9d.; mottled at 
48s. 3d.; and white at 48s. per ton, all for prompt delivery. 
There is too little Cleveland iron being produced now, and some 
of the makers would be glad to increase their output, but they 
cannot well do so, because of the difficulty of getting additional 
supplies of ore. The Skinningrove lron Company has opened a 
new ironstone mine at Boulby in Cleveland, and an extension of 
its works at Skinningrove is contemplated, though nothing definite 
is yet decided upon. It is rumoured that a steel-making plant 
may be erected. At present the firma has five blast furnaces, and 
nothing but ordinary Cleveland pig iron is made, the bulk of 
which is shipped to Scotland, 


Hematite Pig Iron. 

Though most of the producers of East Coast hematite pig 
iron are well supplied with contracts, there are some who are 
anxious to secure more business, and in order to effect this they 
have had to reduce quotations so as to compete with the West 
Coast firms, which have lately been doing very well in the Sheffield 
market, and keeping East Coast makers out, as the latter held to 
their old quotations. A considerable quantity of East Coast hema- 
tite iron has been sold this week to Sheffield consumers for delivery 
in the first half of 1907, and the price agreed upon was 66s. 6d. for 
M. rumbers f.o.t. This has become the regular quotation for M. 
numbers early delivery, and it is only a few of the makers who 
hold out for 67s. There is very little hematite iron in second 
hands, and it is solely Cumberland competition that is weakening 
prices here. The quotation for Rubio ore is 20s. per ton c.i.f., but 
it is practically a nominal one, for there is hardly any business, 
the consumers being well bought already, and they look upon 20s. 
| as too high a rate. 





Stock of Pig Iron. 

The short supply of Cleveland pig iron in makers’ hands, 
| which is indicated by the delays to steamers that have been 
chartered, necessitates large withdrawals from the public stores. 
| Lately they have averaged over 1€00 tons per day, and there is 
good reason to believe that this depletion of the store will go on. 
On Wednesday Messrs. Connal and Co. reported that they held 
675,123 tons of Cleveland pig iron, a decrease of 25,590 tons in 
May to 29th, and of 74,970 tons since stocks began to decline in 
the early part of March, when the shipping season opened. The 
stock consisted of 641,948 tons of No. 3, 32,675 tons of other iron 
deliverable as standards, and 500 tons of iron not deliverable as 
| standards. No hematite iron is now held in the public warrant 
stores, 


Shipments of Iron and Steel. 

The enormous shipments of pig iron from the Cleveland 
district are continued ; they exceed that of any month in the 
history of the trade. Up to last month, June, 1899, held the 
record with 135,973 tons, but that has been exceeded, and not only 
that, but the exports of pig iron for the first five months of this 
year exceed those of any sitnilar period on record. Moreover, 
the shipments of manufactured iron and steel for May have been 
the best on record. No one can doubt the activity of trade with 
such figures as the exports present. Up to May 30th the quantity 
of pig iron shipped was 136,256 tons, as compared with 131,339 
tons in April, 74,272 tons in May last year, and 88,333 tons in May, 
1904, and they would have been larger still if all the iron that was 
due for delivery could have been supplied. The deliveries to 
foreign countries in May were by far the largest on record, and 
were considerably more than double the quantity reported for 
May, 1905, while the shipments to Scotland were quite aD ner cent. 
better. 

Manufactured Iron Prices and Wages. 

The steady improvement in trade is illustrated by the 
figures which Mr. Edwin Waterhouse has, after an examination of 
the manufacturers’ books, been able to present to the Board of 
Conciliation and Arbitration for the Manufactured Iron and Steel 
Trade of the North of England. They show the quantity of 
finished iron delivered during March-April by the producers in the 
North-east of England, as well as the average prices realised for 
this. It is certified that the total average price was £6 9s. 1-38d. 
—the best figure reported since the autumn of 1901, four and a- 
half years ago, and it is 2s. 6-08d. per ton better than was obtained 
in January-February this year. Since the value of manufactured 
iron began to increase in this district at the beginning of last 
year the realised price has risen 12s. 84d. per ton, viz., from 
£5 16s. 4-89d., and the improvement in the last twelve months 
has been Ils. 5d. It is interesting to note that during the two 
months under notice quoted prices were not altered at all; 
indeed, except in one or two branches, there have not been any 
alterations since the year opened. As compared with January- 
February, the realised price of March-April for iron rails rose 
4s. 4-64d. per ton, viz., to £5 16s. 0-85d., bars 3s. to £6 9s. 5-42d., 
and angles 1ld. to £6 19s. 10-35d., but iron plates fell 7-32d. to 
£6 Os. 3-39d. Bars form 75 per cent. of the total production. 
The improvement in realised prices entitles the puddlers to an 
advance of 3d. per ton from Monday last, making 9d. advance 
since wages began to go up, and the rate is now 8s, 6d. per ton. 
Other mill and forge wages are advanced 24 per cent. from the 
same day, making 74 per cent, advance since the worst. The 
men at the manufactured ironworks in the North of England have 
had their wages regulated by sliding scale uninterruptedly since 

Ole 


Manufactured Iron and Steel. 

Though fresh work is not at present readily obtained by 
the manufacturers, they have plenty of orders to keep them going 
for several months, and they believe that before they are short 
buyers will come forward as freely as in the early part of the year. 
The exports of manufactured iron and steel this month have been 
the best on record, and more especially is this noticeable in respect 
to steel. Prices are very well maintained. Heavy steel rails are 
at £6 7s. 6d.; cast iron railway chairs, £3 15s.; and steel railway 
sleepers, £6 17s. 6d., all net f.o.b., and while there is a fair 
demand for rails the inquiry is small for chairs and sleepers. 
Steel ship plates are at £7; steel boiler plates at £8; iron ship 
plates, £7 5s.; steel ship angles, £6 12s. 6d.; steel joists, 
£6 7s. 6d.; packing iron, £6; iron ship and girder rivets, 
£7 17s. 6d.; steel sheets, £8; iron bars, £7 5s.; and steel bars, 
£7, all less 25 per cent. f.o.t. 


Ironfounding. 

Business at most of the foundries is rather dull; in fact, 
the founders have experienced very little of the revival so far. 
The strike of men at Messrs. Cochrane and Co.’s Ormesby Pipe 
Foundry, Middlesbrough, has caused the stoppage of over 1200 
men, their notices terminating last Saturday, and there are no 
| indications of any early settlement of the difficulty. The men’s 
union refuse to give any strike pay to the men who took upon 
themselves to cease work because they did not consult the union 
on the matter. However, the strikers are appealing to the 
general public for support, and with fairly good results. 





Engineering. 
| A fair business is being done at most of the engineering 
| establishments. The Cleveland Bridge and Engineering Company 
is erecting two new bridges on the Redheugh branch of the North- 


THE iron market this week has been quiet, and prices are | Eastern Railway, as well as a bridge to carry a 30ft. roadway over 





the railway siding leading to the company’s West Hartlepool Docks. 
An order has also been secured to widen the bridge carrying the 
main lines of the London and South-Western Railway over the 
Westminster Bridge-road ; and another contract is for a heavy 
lattice-girder bridge for the South-Eastern and Chatham Railway 
over the river Medway at Yalding. 


North-Eastern Railway. 

Mr. Arthur Francis Pease, of Hummersknot, Darlington, 
has been elected a director of the North-Eastern Railway, in place 
of the late Sir David Dale, Bart. Mr. A. F. Pease, who was born 
in 1866, is the eldest son of the late Mr. Arthur Pease, is managing 
director of Pease and Partners, Limited, colliery owners, &c., and 
he is otherwise closely identified with the commercial and indus- 
trial life of the Northof England. He is vice-chairman of the Durham 
County Education Committee, and a governor of the Darlington 
Grammar School ; indeed, he takes a keen interest generally in 
educational matters, The conference between the North-Eastern 
railway officials and the representatives of the men on the question 
of wages and hours was resumed on Tuesday, after being sus- 
pended from the early part of the month. This week the subjects 
under discussion have been the signalmen’s hours and wages, and 
the rolleymen’s, warehousemen’s, and casual workmen’s grievances, 
but as yet nothing has been allowed to transpire relative to any 
arrangements that have been made. 


Coal and Coke. 

The coal market is dull, and shows a great contrast to 
the business that was done in the early spring ; in fact, the situa- 
tion is disappointing. Best steam coals were realising lls. 6d. per 
ton f.o.b. in April, now hardly 10s. can be obtained, especially for 
prompt delivery. The slackness in deliveries is not altogether 
due to want of demand, it is partly due to lack of steamers to 
take away the coal. Shippers, in consequence, have not been able 
to take all that was due to them, and work at the collieries suffered, 
while sellers had to find a market somewhere for the coal that had 
been raised and could not be shipped as intended. That has 
caused prices to become easier. Besides this, the high prices 
of April were due to exceptional circumstances. Small steam coal 
is scarcer, but nevertheless the price, which was lately 8s. 6d. f.o.b., 
is down to 6s. Best gas coals are down to 9s. 6d., and seconds to 
8s. 6d. f.o.b. An order for 20,000 tons of New Pelton or Holmside 
gas coals for delivery at the Magona Gasworks in Italy has been 
given to Newcastle merchants at 16s. 7d. c.i.f. Porto Vecchia, and 
that will leave 9s. 3d. per ton f.o.b. The Consett Iron r= seid 
has completed the laying down of a large number of Otto Hilgen- 
stock coke ovens, and coke is being produced, and the by-products 
recovered. The Lambton Collieries, Limited ; Messrs. Strakers 
and Love ; Messrs. Jno. Bowes and Partners; and Messrs. Priest- 
man Brothers are all erecting by-product coke ovens. Best coke is 
at 18s. 6d. per ton f.o.b., and medium furnace coke is 16s. 6d. 
per ton delivered at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Condition of Trade. 

THERE has been little change in the general state of trade 
since last report. Some fair orders are placed in various depart- 
ments, such as will, to some extent at least, serve to supply the 
place of the work that is being turned out. In most of the iron 
and steel, and other manufacturing works, there is full employ- 
ment. 


The Pig Iron Market. 

An easier feeling has characterised the Glasgow pig iron 
warrant market. Speculators have shown less disposition to 
operate, and as purchases by home consumers have also been on 
a restricted scale, the warrant market has on some days been flat, 
with lower prices. Business has been done in Cleveland warrants 
at 50s. 1d. to 49s. 10d. cash, and 50s. 8d. to 50s. one month. 
Scotch warrants are at 56s., with very little business doing. 
Cumberland hematite has been at 64s. 3d. to 64s. 6d., and standard 
foundry pig iron 50s, to 49s. 9d. per ton. 


Scotch Hematite Iron. 

There has been a quieter demand for Scotch hematite, 
but large deliveries take place under existing contracts. The 
current output is fully 2000 tons a week greater than it was at this 
time last year. Iron ore from Bilbao and elsewhere have reached 
the Clyde in large quantity this season, but the business is now 
perceptibly slackening, and is likely to continue quiet during the 
summer months. The price of Spanish ore delivered here at 
present is reported to be about 20s. per ton. Freights for a con- 
siderable time have been steady, and there has not been much 
change in the value of pigs. Probably purchases can be made at 
6d. to 1s. below the nominal quotation when good orders are given. 
Merchants quote 70s. per ton for delivery at the West of Scotland 
steel works. 


Output and Stocks. 

There are 90 furnaces in blast in Scotland, compared with 
84 at this time last year, and of the total 48 are making hematite, 
36 ordinary, and 6 basic iron. Since last report one furnace has 
been transferred from ordinary to hematite iron. There has been 
only a small reduction in the stock of pig iron in Glasgow warrant 
stores, which now consists of 12,384 tons of ordinary, and 6650 tons 
standard foundry pig iron. 


Prices. of Scotch Makers’ Iron. 
Prices of Scotch makers’ pig iron are in some cases 6d. 
per ton lower. G.M.B., No. 1, is quoted at Glasgow 58s. 6d.; No. 3, 
56s. 6d.; Carnbroe, No. 1, 61s. 6d.; No.3, 58s. 6d.; Clyde, No. 1, 
65s. 6d.; No. 3, 60s. 64.; Gartsherrie, No. 1, 66s.; No. 3, 6l1s.; 
Langloan, No. 





1, 69s.; No. 3, 63s.; Summerlee, No. 1, 68s.; 
No. 3, 63s.; Coltness, No. 1, 73s. 6d.; No. 3, 62s.; Glengarnock 
at Ardrossan, No. 1, 66s. 6d.; No. 3, 60s. 6d.; Eglinton at Ardros- 
san or Troon, No. 1, 60s. 6d.; No. 3, 58s.; Dalmellington at Ayr, 
No. 3, 57s. 6d.; Shotts at Leith, No. 1, 66s. 6d.; No. 3, 61s. 6d.; 
Carron at Grangemouth, No. 1, 67s. 6d.; No. 3, 62s. 6d. per 
ton. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7543 tons, compared with 4344 tons in the corre- 
sponding week of last year. There was despatched to Holland 
1499 tons, Australia 322, India 205, Germany 195, Canada 150, 
South America 128, United States 100, France 70, Italy 50, China 
and Japan 513, other countries 230, the coastwise shipments being 
4081 tons, against 1408 in the same week of last year. 


Arrivals of English Iron. 

The imports of pig iron at Grangemouth from the Cleve- 
land district amounted to 10,672 tons, against 12,470 in the corre- 
sponding week, showing a decrease of 1798 tons, There is, however, 
an increase of 17,477 tons in the eggregate imports for the present 
year to date, these amounting to 209,092 tons. 


Finished Iron and Steel. 

The malleable ironworks in the West of Scotland are fully 
employed, but it is stated that the fresh work coming to hand is 
limited. Steelmakers are also kept busy with existing contracts, 
the new orders being short of what could be desired. The makers 
have felt the keen competition in angles to be very inconvenient, 
and efforts have been in progress to come to some agreement with 
English manufacturers on the subject. 
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Engineering and Boilermaking. 

There is much activity in not a few departments of the 
engineering trade. Marine engineers have had a spell of active 
trade, and it is hoped that work will come to hand to keep up this 
activity. The orders in the locomotive branch have received an 
important addition by the placing with the North British Locomo- 
tive Company, Glasgow, of sixty engines for two of the more 
important Indian railway companies. Boilermakers have been 
having a continuance of good business in the marine branch and 
also in land boilers, both for home use and export. The foreign 
orders now in course of execution for different parts of the world 
are affording a large amount of employment. 


The Coal Trade. 


Business in the coal trade has an easier tendency, due toa 
variety of causes, the chief of which is the large and steady output 
of the collieries. The past week’s shipments from the Scottish 
ports are fully 28,000 tons behind those of the preceding week, but 
they still show an increase of 12,000 tons over those of the corres- 
ponding week of last year. There is nominally no change in the 
prices of shipping coal. The demand for house coal for home use 
is easier in consequence of milder weather, but the supplies for 
manufacturing purposes appear to be about as large as usual. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Steam and House Coal Trade. 

A QUIETER tone has prevailed generally in the coal trade 
since last report. For best qualities there is still some degree of 
firmness, but, as intimated in my despatch last week, inferior coals 
are subject toa good deal of competition, and sales have been 
completed at !ower figures than were contemplated a month ago. 
The expectation on ‘Change, Cardiff, is that a fair amount of 
trade will be done in front of Whitsuntide holidays, but that a 
falling off in foreign trade, and some quietness in home, may be 
the characteristics of business afterwards. This opinion is not 
fully shared, as evidenced by the firmness with which prices are 
quoted for future shipment. During the week the daily totals at 
Cardiff have varied, some days a fair total taking place. Swansea 
has had little reason for complaint, having shipped last week over 
83,000 tons coal, and close upon 15,000 tons patent fuel; and 
Newport also reached high figures, despatching 81,690 tons coal 
to foreign ports, and about 17,000 tons coastwise. The leading 
items of the Swansea shipments are of interest, France taking 
nearly 40,000 tons, Germany 6480 tons, Sweden 3630 tons, and 
Italy 13,830 tons. 


Latest Coal Quotations. 

On ’Change, Cardiff, mid-week, the following prices ruled :— 
Best steam, 15s. 6d. to 15s. 9d.; best seconds, 14s. 9d. to 15s. 3d.; 
seconds, 14s. to 14s. 3d.; drys, 13s. 3d. to 13s. 6d.; best smalls, 
9s, 6d. to 9s. 9d.; best ordinaries, 9s. to 9s. 3d.; seconds, 8s. 6d. 
to 8s. 9d.; inferiors, 7s. 9d. to 8s. 3d. Monmouthshire semi- 
bituminous: Best large, 14s. 3d. to 14s. 6d.; best ordinaries, 14s. 
to 14s. 3d.; seconds, 12s. 3d. to 12s. 6d. House coal: Best, 15s. 3d. 
to 15s. 6d.; best ordinaries, 14s. to 14s. 6d.; seconds and other 
sorts, lls. to 13s.; No. 3 Rhondda, 15s.; brush, 13s.; smalls, 
lls. to lls. 3d.; No. 2 Rhondda, Ils. 9d. to 12s. 3d.; through, 
10s. to 10s. 3d.; small, 8s. to 8s. 3d. Patent fuel, 16s. to 16s. 6d.; 
coke, 17s. to 25s., according to quality. Pitwood has been affected 
by large importations, yet prices continue high, 20s. 6d. 


More Admiralty Orders for Coal. 

It was stated this week on ’Change, Cardiff, that the 
Admiralty will require additional supplies to those recently booked. 
Particulars are not yet forthcoming; probably 100,000 tons 
required, 


French Railway Orders. 
The Etat Railway management has come into the Cardiff 
market as buyers, and it is understood the quantity required will 
be a large one, and extend over a long period. 


The Royal Commission and Wales. 

The object of the Commission, I hear, is to inquire and 
report upon the health and safety of miners, and will investigate, 
further, matters concerning the practicability of rescue bands, 
state of arbitration boards, colonial certificates, safety lamps, 
ventilation, &c. The scope is a wide and varied one, and takes in 
the social and physical well-being. The chairman of the Concilia- 
tion Board, Mr. F. L. Davis, and W. Abraham, are named 
as members, 


New Colliery Sinkings in Monmouthshire. 


Another step towards the formation of the new Rhondda 
is projected by the Tredegar Company. This is the sinkings in the 
Sirhowy Valley. The coal area, comprising 3000 acres, is on the 
Llanover estate, between Argoed and Blackwood. The total 
quantity of workable coal is estimated at 76 million tons, and 
collieries will be laid out to yield 3000 tons daily, and when in full 
work will employ 3000 men. The seams on the property include 
the Brithdir, house coal, and steam coal measures, and the collieries, 
I hear, are to be called the Oakdale. 


Settlement of the Llanhilleth Strike. 

This labour difficulty is now ended. The settle:nent was 
brought about throngh the efforts of “‘Mabon” and Mr. F. L. 
Davis, Chairman of the Conciliation Board, and work is to be 
resumed as soon as the pits are in order. The strike ha; lasted 
nine months, and at one time threatened to ruin the district. 
As showing the importance of the colliery it is officially stated that 
the amount of the weekly payments mace there when in full work 
totalled £2500, and the result of the strike was a withdrawal from 
circulation of £120,000, which would have been paid in wages. 


Coaling Experiments at Sea. 

For some time experimental work has been carried on by 
the Admiralty in connection with coaling at sea, and this week 
practical displays are taking place off the Glamorgan cuast, which 
may be expected to turn out valuable. On Tuesday the first-class 
battleship Duncan came to Barry, and this week is being 
served by the coal steamer Torridge, of 5000 tons, one of the 
Tatem linc. Patent coaling gear has been fitted on the bows of 
the collier, and it is expected that coaling of 80 to 100 tons per 
hour will be carried out at a speed of about 10 knots per hour. 
This is claimed to excecd anything yet attempted, and will be 
watched with interest, 


Newport Dock Improvement. 

The Bill promoted by the Alexandra, Newport, and 
South Wales Dock Committee for alterations—dock and railway— 
and for extensions, and also for alteration of title, came before the 
House of Lords Committee this week. The result was that, as 
regards the dock improvements, the preamble was declared 
proven, but alteration of title was disallowed. The contention for 
and against appears to have been very animated, and cogent 
reasons were discussed, but in the end opposition to a change pre- 
vailed. The dock improvement will lead to the re-opening of 
Bedwas quarry and employ of 100 men. 


The Iron and Steel Trade. 

There has been no special feature of late in iron and steel 
business. Locally, the improvement of trade in the country has 
been shared in South Wales and Monmouthshire, and home busi- 
ness is regarded as fairly good. In colonial and foreign there is 


some degree of quietness. During the week the largest export 
of rails waS that of 1100 tons to Bahia Blanca from Newport ; 
also 1300 railway iron and general to Bombay and 2200 tons 
of the same character to Bahia. One large cargo of 3102 tons 
of steel bars came in from Rotterdam to Newport, and iron- 
masters have been busy, chietly Ebbw Vale and Blaenavon, with 
imports of iron ore from Bilbao and Seville. The usual run of 
business has been continued. Heavy and light rails, miscellaneous 
lots of tish-plates, sleepers, and S$ ns and Bess branches 
have been fairly occupied. In the Swansea district seventeen 
furnaces were smelting last week, and bar rolling mills were fully 
occupied, It is expected that many of the furnaces now out 
for repairs will not be re-lit until a better condition prevails at the 
tin mills. An active state of things is shown at Messrs. Mond, 
Clydach, and the Mannesmann weldless tubes continued a large 
make. Swansea imported 775 tons of steel blocks from Holland 
last week. On ‘Change, Swansea, the following quotations were 
given out :—Bessemer pig iron, mxed numbers, 64s. 3d.; Middles- 
brough, 49s. 9d.; Scotch, 56s.; Welsh hematite, 70s. to 71s.; steel 
bars, Siemens and Bessemer, £5. Iron ore: Rubio, 19s. to 
19s. 3d.; Almeria, 18s. 9d. to 19s, 


The Tin-plate Trade. 

Some stoppages are likely next month. The latest 
announcement on ’Change, Swansea, is that fluctuations in the tin 
market continue to affect business, The inquiry is tolerably good, 
but much difficulty is found in arranging business. Asa proof that 
a good deal is still being done in shipping, I note that 85,027 boxes 
were shipped last week, and 64,055 boxes received from works. 
Stocks are now 208,183 boxes. Latest quotations are: Ordinary 
Bessemer I. C., 20 by 14, 112 sheets, 13s. 9d. to 13s. 104d.; 
Siemens, l4s.; C. A. roofing sheet, £9 per ton. Big sheets for gal- 
vanising, 6ft. by 3ft. by 30 g., £9 17s. 6d. Finished black plates, 
£910s. Block tin, last quotation, £182 15s. Copper, £85 10s. 
Silver, 31,,d. per oz. Spelter, £27 10s. 





Llanelly Trade. 

Hopeful opinions prevail in the district that there is a 
favourable turn taking place in continental business. Much 
difficulty has been found, as in the Swansea district, in keeping up 
a good front with the fluctuations occurri So far works keep 
on without stoppage, and local steel works report full employment. 
Capitalists have acquired from the Crown a large coal taking on 
the Morfa Marsh, from which good results are likely. The seams 
there, taken by D. John and Co., are known to be rich. 


Swansea Dock Activity. 

The total trade of the port last week was the largest on 
record ; the gross imports and exports amounted to 126,569 tons. 
The nearest approach to this was in October, 1905, 125,296 tons. 
Amongst the imports was the first cargo of copper, from Waterford. 
300 bags. It was from Ireland came one of the first consignments 
of copper at the starting of the copper industry at Swansea. 


Electrical Power Extension. 

Another of the great developments of electric power is 
being arranged by the Tredegar Company with the British West- 
inghouse Company. This is in the form of an electric extension of 
power from the Tytrust Central Station to the McLaren Collieries. 


Swansea Coal Quotations. 

Market steady. Steam, lds. 6d. to lis. 9d.; No. 3 
Rhondda, 14s. 9d. to 15s. 3d.; best anthracite, 18s. to 19s.; 
seconds, 17s. to 18s.; big vein, lls. 6d. to 12s. 6d.; red vein, 9s, 6d. 
to 9s. 9d.; cobbles, 17s. to 18s. 6d.; nuts, 18s. to 19s. 6d.; peas, 
9s, 6d. to 11s. 6d.; culm, 5s. 9d. to 6s.; duff, 4s. to 4s. 3d.; culm 
strong. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Favourable Condition of the Rhenish-Westphalian Iron 
Industry. 

A very healthy tone characterises the iron and steel trade 
of the district. Numerous orders have been forthcoming, both 
for raw and for manufactured iron, and the majority of the mills 
have plenty of orders on their books for delivery during the next 
three months. Makers and manufacturers, accordingly, are not 
inclined to tie their hands with regard to contracts for a later 
period. The following shows how prices for pig iron have improved 
since May last year: 


7, 1905, May, 1906. Rise, 
. &. 


. 1 p.t. 
Good forge quality .. .. .. 6... 26: .. 233 
Good iron for steel making .. ‘ee 2 ee Fy 
Spiegeleisen er art . 26 
ce Nise ses ae Se alm “vie “ 9 
Memetite .... . «. -(B@.. 2S... BU 
Foundry pig, No.1 .. .. .. M.67 .. M.78 .. -1l 
Foundry pig, No.3 .. .. .. M.6# .. M. yee 
Luxemburg forge pig .. .. 58f.  .. . we: 
Luxemburg foundry pig . OE Se 

An all-round improvement can be reported from the manufac- 
tured iron department, demand having further increased upon the 
week. The recent advance in quotations, resolved upon by the 

Steel Convention, has been something of a surprise to many, and 

consumers of semi-finished steel and sectional iron have been 

purchasing even more freely than before, fearing a further rise in 
prices for the third quarter. 


The Silesian Iron Market. 

A very brisk trade is reported to be doing in all the 
principal departments of the Silesian iron industry; the 
manufacturing shops are engaged to their fullest capacity, and will 
remain briskly occupied for weeks to come. Girders are scarce, 


| six to eight weeks is the term of delivery usually asked, and in 


some special cases ten weeks have been stipulated for. The 
further rise of M. 5 p.t., agreed upon for girders, has not in any 
way affected the general business in that article, and inquiry and 
demand remain uncommonly active, both for local and foreign 
delivery. Without taking an optimistic view of things, there is 
good reason to expect the present state of affairs to last for some 
time, as there isso much work holding out, and the mills and 
shops, moreover, are all busy, engaged in the execution of orders 
of weight that will keep them in regular occupation for weeks to 
come, Several rail works are supplied with contracts till far into 
1907. Breslau dealers have raised the prices for iron and iron 
plates M, 5 p.t.. Quotations for zinc plates have been advanced 
M. 1 per 100 kilos., by the Convention. 


Locomotive Orders. 

The Railway Administration, Berlin, has been requested 
to place orders for 270 locomotives of different types with shops 
that have hitherto supplied locomotives for the Prussian-Hessian 
Railways.. The delivery of the locomotives is to take place from 
April to June, 1907. 


The German Coal Trade. 

A searcity in engine fuel is the characterictic feature of the 
German coal market. The Rhenish-Westphalian Coa] Convention 
bas declared to be unable to supply the heavy lots usually required 
for the large shipping companies in May, so the companies had to 
turn to England for supplies. The scarcity in coal is due to. the 
insufficient amount of work done by the colliers in the Rhenish- 
Westphalian district, rather than to the strike in France and its 
consequences, thenish-Westphalian colliers evidently try, 
by producing less coal than is required, to force coal owners, by a 





sort of passive strike, to agree to higher wages, 


—=——=— 
Iron and Steel in Austria-Hungary. 
Activity continues healthy in all branches 

Hungarian iron industry, Stocks are low, both mn pes Austr. 
finished iron. This year's output of the Austrian Alpine Cat in 
is estimated to reach 4,000,000 q. The company js e mpa 

rather heavy lots of plates to Italy and Roumania af 

remunerative prices, Girders and sectional iron, as well as ~ 

and wire nails, have been selling freely upon the week ond nee 
pects are fair, For coal and coke a strong inquiry cane Pros. 
engine fuel being particularly brisk of sale. Dealers are’puttin {n, 
rather large supplies in house coal now, and so there has bow in 
fair trade done all round, prices tending to firmness een a 
Bohemian brown coal trade has been Gevaiatne very satisfact The 
and both output and consumption during the first four mae ; 
this year show an increase when compared to the same period | of 
year. Both for pit coal and for brown coal an advance in , 4 
tions will probably soon take place. {Nota. 


Iron and Steel in France. 

Taking it all through, there was a good deal of life ; 
healthy activity shown in the iron and allied industries of shoe 
last week’s caper | being in an upward direction. Want of test 
has been, and is still, the cause of much delay, and even losses : 
many instances, the works being frequently unable to pea . 
orders within the time stipulated ; even restrictions in output i 
taken place in consequence of a scarcity in fuel. A sound trade is 
done in iron ore. sg 


Prices Stiffen in Belgium. 


Both on home and on foreign account have business trans. 
actions in iron and steel improved, and the majority of the raw and 
manufactured ironworks report themselves well supplied with 
orders for future delivery. A stiffening tendency could be noticed 
in export quotations, those for inland orders being likewise tirm 
Girders are quoted 142-50f. p.t. for home consumption. An 
exceedingly lively demand continues to be experienced for engino 
fuel ; also house coal remains in good request. At the recent 
tendering for coal for the Belgian State Railways, briquettes wero 
offered at 2f. p.t. more than had hitherto been quoted ; also smal] 
coal was advanced. Offers at the above-named tendering have 
not reached the quantity required by the State Railways, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


THE Accountant General of the Navy has appointed Mr, 
Alexander Cunnison to be his private secretary. 

THE British Uralite, Company, of London, has appointed Messrs, 
Parnall and Sons, Limited, of Narrow Wine-street, Bristol, as its 
agents for Uralite in Bristol, West of England, and South Wales, 

In addition to the office recently established in Oakland, at 906, 
Broadway, the Allis-Chalmers Company has opened quarters in the 
Atlas Building, 602, Mission-street, ‘‘ New” San Francisco. 

Empire ENGINEERING COMPANY is removing its works and 
offices to Salford, Manchester, and after to-day all letters and 
communications should be addressed as follows :—-Empire 
Engineering Company, Empire Works, Clarendon-road, Salford, 
Manchester. 








SHEFFIELD ELECTRICAL ENGINEERS.—A meeting of the Electrical 
Engineers of Sheffield and district was held at the Department of 
Applied Science of the University, Sheffield, on the 29th ult., to 
consider the advisability of petitioning for the formation of a local 
section of the Institution of Electrical Engineers. Mr. Scott- 
Anderson, who presided, moved a resolution to the effect that 
means be taken to establish a local section in Sheffield, to serve 
Sheffield, North Derbyshire, South Yorkshire, and Nottingham- 
shire. After considerable discussion, the resolution was carried, 
with a further resolution approving of the petition and empowering 
the honorary secretaries—Mr. G. H. Crapper and Mr. C. H. Hains- 
worth—totake the necessary steps to comlins the list of signatures, 
and to forward the same to the Council of the Institution. It was 
also decided that a committee of ten members be appointed to con- 
sider the petition, and that a further meeting should be called 
before it was sent to the Council. 


RescuE Work IN Mines.—The Sheffield Telegraph reports 
interesting experiments in this work at Birdwell, at a station 
which has been jointly provided by the Barrow Hematite 
Steel Company ; Messrs. Newton, Chambers and Co., of the Thoro- 
cliffe Collieries ; and the Wharncliffe Silkstone Colliery Company. 
On the 24th ult., a Committee of the Lancashire and Cheshire 
Miners’ Association, accompanied by Mr, J. Gerrard, HM. 
Inspector of Mines for the Manchester district, paid a v'sit to the 
Tankersley rescue station, and witnessed an interesting demonstra 
tion. A number of the underground officials of these collieries 
have undergone a systematic course of training in the use of the 
Giersburg oxygen breathing apparatus. Several different 
types of this apparatus were demonstrated within a noxious 
atmosphere, which was produced in the practice-room at the 
station for the purpose. Three men wore the apparatus for about 
an hour and a-half, and during that time built a brick stopping, 
and fixed up some brattice sheeting, besides doing other work. 
The men were quite fit after doing this, and were capable of con- 
tinuing for the full period of two hours, which is the limit of time 
for which the supply of oxygen is arranged. The station is under 
the care of Mr. A. T. Winborn, who has studied the apparatus in 
Westphalia, and been trained in its use at the Shamrock Colliery 
under Herr Director Meyer, who has done so much to develop this 
apparatus, and under whose supervision the rescue party at 
Courritres acted, 

ConTRAcTs.—The Holwell tron Company, Limited, Asfor:lhy, 
Melton Mowbray, and Queen Anne’s Chambers, Broadway, West- 
minster, has secured the following contracts:—The cast iron pipes 
and special castings—annual contract—for the Gas Light and Coke 
Company, London; the cast iron pipes, well cylinders, valves, and 
fittings tor Haslemere waterworks, for the Hambledon Rural 
District Council, and the cast iron pipes and special castings for the 
Brixham waterworks.—The Stirling Boiler Company, Limited, of 
Motherwell, has just been entrusted by the Newcastle-upon-T'yne 
Electric Supply Company, Limited, with a further large order for 
a complete boiler-house plant, which will be a duplicate of the 
boiler-house now being installed at Carville Power Station, Wall- 
send. The company also has in hand further repeat orders for 
boiler plants for Sheffield Corporation tramways and Grimsby 
Klectrivity Works, and has received the order for a large five- 
boiler plant for Madras tramways.—Messrs. Meldrum Brothers, 
Limited, of Timperley, near Manchester, have just secured an order 
for the equipment of three destructor stations, each having a normal 
capacity of 100 tons per day of twenty-four hours. They are to be 
erected on different sites in the city of Paris. This firm has also 
secured an order from the municipality of Pretoria, South Africa, 
comprising one four-grate unit with large boiler, containing build- 
ings, &c.—The Lancashire Dynamo and Motor Company, Limited, 
Trafford Park, Manchester, has received three orders from the 
India-oflice during the last few weeks, aggregating in all sisty- 
seven motors, the major part of which are of the arg sag type. 
The Brush Electrical Engineering Company, Limited, has received 
an order for three first, three second, and ‘five third-class coaches 
for the Sudan State Railways; fifteen steel trailer cars and bogie 
trucks for the City and South London Railway Company, and a 
90-kilowatt Diesel engine and direct-coupled traction dynamo for 
the Birkdale and District Electric Supply Company.— Messrs. 
Balcke and Co. have obtained an order from the Great Eastern 
Railway for one of their open-type cooling towers to deal with 
300,000 gallons of water per hour for the railway company * neW 





power station at Stratford, 
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BRITISH PATENT SPECIFICATIONS. 
gelected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


an invention is communicated from abroad the name and address of 
icator is printed in italics. 





ag WY abridgment is not illustrated the Specification is without drawings. 
When Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 
ve ae buildings, Chancery-lane, London, W.C., at 8d. each. 
Bouthamy dati given is the date of application ; the seeond date at the end of 
an een nt is the date of the advertisement of the acceptance of the complete 
specification iy on any of the grounds mentioned in the Acts, within two 


Sheahan given at the end of the abridgment, give notice at the 


f the 
wont Ofc of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


August 22nd, 1905. IMPROVEMENTS IN STEAM GENE- 
paTors, Arthur W. Brightmore, Burford, Egham, Surrey. — 

This invention relates to water-tube boilers of the kind consist- 
‘ae of two enclosed chambers. There is one drawing, a sectional 
> s tion. An inner chamber a and an outer annular chamber /, 
Se cemnacted together by radial water-tubes cdef, which are 
” ily made to slope downwards from the central chamber to the 
Se chamber. The improvement consists in making the 
rar rows cece of radial tubes slope upwards from the central 
chamber to the annular chamber, the series of rows of tubes above 
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these dd being inclined downwards from the central chamber to 
the annular one. The feed water is admitted to the bottom of the 
annular chamber, and rises past the ends of the tubes ccc¢ 
because water and steam will be issuing from them, and passes 
through the tubes dd. A good circulation, as indicated by the 
arrows in the figure, is thus maintained through the rows of tubes 
ce, which keeps them free from deposit, thereby increasing their 
steaming capacity and reducing the amount of cleaning required. 
Baffle plates hg may be placed across the annular and central 
chambers respectively. The steam from a passes through the row 
of tubes ¢ and back through the row 7—thus becoming dried—into 
the space j, whence it may be taken off to the engine.—VMay 2ud, 
1906, 


INTERNAL COMBUSTION ENGINES 


10,121, May 15th, 1905.—IMPROVEMENTS IN CARBURETTERS FOR 
USE IN CONNECTION WITH MOTORS USING FLUID FUEL, Louis 
Burn, 13, Mayhill-road Charlton ; and Thomas A. Goskar, 
30, Sundorne-road, Charlton, Kent. 

This invention relates to improvements in carburetters for use in 
connection with motors using any liquid fuel, and has for its object 
automatic regulation to ensure the correct mixture of air and fuel 
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hecessary for the highest efficiency under all speeds of the motor ; 
also the provision of hand regulation to enable the operator to 
oie the carburetter to suit varying kinds of liquid fuel, regu- 
ie the power of the motor, and alter the proportions of air and 
uel at will. There are five figures. Fig. 1 is an elevation in sec- 
ton. The containing case a has a branch pipe a! provided with a 
Screw thread for connecting to the engine inlet. The case a has 
re 4 stem a, which is bored out at a to form a pump barrel, at 
« to form the seating of the non-return valve 4, and at a5 to con- 
= the filtering screen c. The screen c is held in place by means 
; : ferrule «l pressed against the screen by the union nut. The 
a also serves to attach the fluid fuel supply pipe to the car- 
uretter. A force pump forms an essential part in this design. 


bollow, to contain a non-return valve and seating. The plunger is 
provided with discharge holes, and is rigidly connected to the 
spindle /, which—when the carburetter is arranged to be worked 
by induction——is rigidly connected to a disc valve g of any shape. 
The cover 4 may be provided with air inlet holes covered with 
wire gauze. The cover has a regulating lever j, which is bell- 
cranked and pivoted at p. When the long end of the lever 
is pulled over towards the spindle f the ferrule q is depressed 
until it is in contact with the tube g* attached to the disc valve g. 
In these positions the air supply and fuel supply may be considered 
as cut off. If the levers are moved back to the end of their 
strokes the carburetter is full open, and intermediate positions of 
the levers denote corresponding amounts of opening. When the 
carburetter is in action the spindle f moves two strokes for every 
complete cycle of the motor. The motion may be given by any 
convenient means.—May 2nd, 1906. 


17,216. August 25th, 1905.—IMPROVEMENTS IN VAPORISERS FOR 
INTERNAL-COMBUSTION ENGINES USING PARAFFIN OR LIKE 
O1Ls, Thomas Greves, 20, Old-square, Warwick. 

The vaporiser consists of a hollow chamber enlarged near the 
centre, and a passage D-shaped is formed at right angles, the 
upper part of which is inside the enlarged part of the chamber, 
and there are formed vertically throughout the D-shaped passage, 
and the enlarged part of the hollow chamber, vertical tubes. To 
heat the vaporiser before starting a lamp is placed underneath 
the vaporiser, and against the flat side of the D-shaped 
passage, and the flame passes through the vertical tubes, 
thus heating the interior. After the engine starts, the vaporiser 


N° 17,216. 





Shy 


the inlet and exhaust sections 7 and 8. The inlet section 7 is pro- 
vided with a groove and the outlet section 8 with a tongue corre- 
sponding to their adjacent sections 2 and 6 respectively. The 
separable sections 2-6 are provided at their centres with hubs 11, 
which surround and form fluid-tight joints with circular bearing 
blocks or bushings 12; 13 is a thin wall or web connecting the 
periphery of each hub 11 of the separable sections to the other or 
opposite side of the annular rim, which is provided with a groove 
10, thereby forming in each section a dish-shaped centre, which on 
one side slants towards the centre and on the other side towards 
the rim. By this construction of separable sections there is formed 
a series of chambers in the inclined casing, whose separating walls 
or webs 13 13, are inclined towards the exhaust end section 8; 
14 14 are radial ribs cast integral with the walls or webs 13 13, 
for the purpose of making a light as well as a strong form of 
construction. Passing through the suitable bearings 15 and 
16 respectively, in the inlet and outlet sections7 and 8, and through 
the steam-tight bearings 12 12 of each of the separable sections 2-6 
is a rotary shaft 17, from which at one end power may be taken by 
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means of a coupling 18 or other expedient ; 19, at the other end of 
the shaft. is a pulley from which a belt or other means may be 
connected to a governor for the purpose of regulating the motive 
fluid to the turbine. Secured to the rotary shaft 17 and inter- 
posed between each of the end sections and the central hubs of the 
separable sections 2-6 are one or more bucket wheels 25, which may 
be of any desired type or well-known form of construction ; 26 26 
are the buckets attached to the periphery of the wheels 25, for 
receiving the impact of the motive fluid injected from the nozzles 
27 27 ; 32 32 are the pipes leading the motive fluid to the nozzles 
in the first section 2 or stage of expansion, and 33 is a pipe con- 
nected to the exhaust section 8 for leading the exhaust to the 
atmosphere or a condenser. Fig. 3 shows on an enlarged scale the 
improved nozzle 27, which consists of a hollow or tubular body 
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is kept hot by the exhaust gases from the cylinder. There are 
three figures. Fig. 1 is a sectional plan showing the vaporiser 
and cylinder head. Fig. 2 is a vertical section of the vaporiser. 
A is the cylinder head, B the exhaust valve, C the inlet valve, 
D a U-shaped pipe which conducts the exhaust gases to the 
vaporiser ; E is the vaporiser. F is the D-shaped passage ; G is a 
vertical tube passing through the D-shaped passage. H is the flat 
side of the D-shaped passage, where the lamp is applied in start- 
ing, the flame passing through the vertica] tube G. On the suction | 
stroke of the engine, oil is drawn from the feeder I, together with | 
the air, and on its way to the cylinder passes through the D- | 
shaped passage F, and impinges against the vertical tube G, and | 
is thereby vaporised. The D-shaped passage is made of different | 
sizes, and may have one or more vertical tubes G. When the | 
engine is working, the exhaust gases pass through the chamber J, | 
over the D-shaped passage F, and escape to the atmosphere at K. | 
Air is drawn in at L, and the oil is drawn in with it at M.— May | 
2nd, 1906. i 
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TURBINES. | 
16,428. August 12th, 1905. ImPpROVEMENTS IN AND RELATING TO | 
CompouNnD STEAM TURBINES, Charles V. Kerr, Wellsville, | 
Alleghany, State of New York, U.S.A, 
This invention relates more particularly to the class of nozzles for | 
compound steam turbines, known as the multi-cellular type. The | 
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Fig.1. 


objects of the invention are to construct a nozzle with removable 
tips of such form that the nozzles may be readily manufactured 
from stock sizes and shapes of soft steel rods or tubes, and to con- 
struct a nozzle in which the number or kind of nozzle tips can be 
rapidly varied without much labour or time. There are eleven 
figures. In Fig. 1, 1 is the cylinder of a turbine to which the 
improved nozzle is especially adapted, and consists of five separable 
sections 2, 3, 4, 5, and 6, an inlet or head section 7 and an exhaust 
end section 8. Sections 2, 4, and 6 are the same in width, and have 
an exhaust end section 8. Sections 2, 4, and 6 are the same in width 
and have the same numberof bucket wheels as the sections 3, 5, and 8 
respectively. Each of the annular rims of the separable sections 
2-6 has a tongue 9 on one side, and a corresponding groove 10 on 
the opposite side, whereby they may be only fitted to each other, 








The spindle J is enlarged at d to serve as a plunger, which is 


or any number of the sections may be added or interposed between 








| reduced section 35 and a threaded end 36, tapered. 


portion 34 clesed at one end, and provided at the other with a 
Distributed 
along the hollow body portion 34, and communicating with the 
interior thereof, are one or more removable nozzle tips 37 37. which 
are conveniently secured thereto by screw threads which engage 
correspondingly threaded openings 39 39.—May 2nd, 1906. 


ELECTRICAL APPARATUS. 


8200. April 17th, 1905.—ImMPROVEMENTS RELATING TO THE TRANS- 
MISSION OF ELECTRICAL ENERGY, Nikola Tesla, New York, 
U.S.A. 

It has long been known that electric currents may be propagated 
through the earth, and this knowledge has been utilised in many 
ways in the transmission of signals and the operation of a variety 
of receiving devices, remote from the source of energy, mainly 
with the object of dispensing with a return conducting wire. Mr. 
Tesla claims to have discovered that, notwithstanding its vast 
dimensions and contrary to aH observations heretofore made, the 
terrestrial globe may, in a large part or as a whole, behave towards 
disturbances impressed upon it in the same manner as a conductor 
of limited size. In the course of investigations carried on for the 
purpose of studying the effects of lightning discharges upon the 
electrical condition of the earth, it was observed that sensitive 
receiving instruments, arranged so as to be capable of responding 
to electrical disturbances created by the discharges, at times failed 
to respond when they should have done so, and, upon inquiring 





into the causes of this unexpected behaviour, it was discovered 
to be due to the character of the electrical waves which were pro- 
duced in the earth by the lightning discharges, and which had nodal 
regions following at definite distances, the shifting source of the 
disturbances. From data obtained in a large number of observa- 
tions of the maxima and minima of these waves, their length was 
found to vary approximately from 25 to 70 kiloms., and these 
results, and certain theoretical deductions, led to the conclusion 
that waves of this kind may be propagated in all directions over 
the globe, and that they may be of still more widely differing 
lengths, the extreme limits being imposed by the physical dimen- 
sions and properties of the earth. By gradual and continuous 
improvements of a generator of electrical oscillations the inventor 
claims to have succeeded in reaching electrical movements, or rates 
of delivery of electrical energy, not only approximating but, as 
shown in many comparative tests and measurements, actually sur- 
passing those of lightning discharges, and by means of this apparatus 
to have found it possible to reproduce phenomena in the earth the 
same as, or similar to, those due to such discharges. By the use of 
a generator of stationary waves and receiving apparatus, properly 
placed and adjusted in any other locality. however remote, it is 
practicable to transmit intelligible signals; or to control or actuate 
at will any or all of such apparatus for many other important pur- 
poses, as, for instance indicating, wherever desired, the correct 
time of an observatory ; or for ascertaining the relative position of 
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a body or distance of the same with reference to a given point ; or 
for determining the course of a moving object, such as a vessel at 
sea, the distance traversed by the same, or its speed. There are 
three figures. Fig. 1 represents diagrammatically the generator 
which produces stationary waves on the earth. Fig. 2 shows an 
apparatus, situated in a remote locality, for receiving and record- 
ing the effects of these waves. A is a primary coil forming part of 
a transformer and consisting generally of a few turns of a stout 
cable of inappreciable resistance, the ends of which are connected 
to the terminals of a source of powerful electrical oscillations G. 
This source is usually a condenser charged to a high potential, and 
discharged in rapid succession through the primary. But when it 
is desired to produce stationary waves of great lengths, an 
alternating dynamo of suitable construction may be used to ener- 
gise the primary A. C is a spirally-wound secondary coil within 
the primary, having the end nearer to the latter connected to the 
ground E, and the other to an elevated terminal D. The physical 
constants of the coil C, determining its period of vibration, are so 
chosen and adjusted that the secondary system EC D is in the 
closest possible resonance with the oscillations impressed upon it 
by the primary A. The inventor says that he has found it prac- 
ticable to produce in this manner an electrical movement thousands 
of times greater than the initial—that is, the one impressed upon 
the secondary by the primary A—and to have reached activities or 
rates of flow of electrical energy in the system E C D, measured 
by many tens of thousands of horse-power. Such immense move- 
ments of electricity-give rise to a variety of novel and striking 
phenomena, among which are those already described. The 
powerful electrical oscillations in the system E C D, being 
communicated to the ground, cause corresponding vibrations 
to be propagated to distant parts of the globe, whence they 
are reflected and, by interference with the outgoing 
vibrations, produce stationary waves, the crests and hollows 


ne 8,200. 




















of which lie in parallel circles, relatively to which the ground 
plate E may be considered to be the pole. Stated otherwise, the 
terrestrial conductor is thrown into resonance with the oscillations 
impressed upon it just like a wire. The earth is stated to behave 
like a perfectly smooth or polished conductor of inappreciable 
resistance, with capacity and self-induction uniformly distributed 
along the axis of symmetry of wave propagation, and transmitting 
slow electrical oscillations without sensible distortion and attenua- 
tion. Besides the above, the three following requirements seem 
to be essential to the resonating condition:—(1) The earth’s 
diameter passing through the pole should be an odd multiple of 
the quarter wave length ; that is, of the ratio between the velocity 
of light and four times the frequency of the currents. (2) It is 
necessary to employ oscillations, in which the rate of radiation of 
energy into space in the form of Hertzian cr electro-magnetic 
waves is very small. (3) The most essential requirement is that, 
irrespective of frequency the wave or wave train should continue 
for a certain interval of time, which is estimated to be not less 
than one-twelfth—or probably 0-08484—of a second, and which is 
taken in passing to and returning from the region diametrically 
opposite the pole, over the earth’s surface, with a mean velocity 
of about 471,240 kiloms. per second. In Fig. 2 the device con- 
sists of a cylinder C? of insulating material, which is moved at a 
uniform rate of speed by clockwork, and is provided with two 
metal rings B B!, upon which bear brushes a and a!, connected 
respectively to the terminal plates P and Pl. From the 
rings B and B! extend narrow metallic segments S and S!, which, 
by the rotation of the cylinder C?, are brought alternately into 
contact with double brushes } and 21, carried by, and in contact 
with, conducting holders / and /1, supported in metallic bearings 
D and D!.. The latter are connected to the terminals T and T! of 
a condenser C, and are capable of angular displacement, as 
ordinary brush supports. The object of using two brushes, as } 
b}, in each of the holders / and 2), is to vary at will the duration 
of the electric contact of the plates P and P!, with the terminals 
Tand T!, to which is connected a receiving circuit, including a 
receiver R, and a device performing the duty of closing the receiv- 
ing circuit at predetermined intervals of time, and discharging the 
stored energy through the receiver. This device consists of a 
cylinder d made partly of conducting and partly of insulating 
material ¢ and e! respectively, which is rotated at the desired rate 
of speed by any suitable means. The conducting part ¢ is in 
good electrical connection with the shaft S, and is provided with 
tapering segments fff, upon which slide a brush & supported on a 
conducting rod /, capable of longitudinal adjustment in a metallic 
support m. Another brush x is arranged to bear upon the shaft S, 
and whenever one of the segments f comes in contact with the 
brush k, the circuit including the receiver R is completed, and the 
condenser discharged through the same. By an adjustment of 
the speed of rotation to the cylinder d, and a displacement of the 
brush é along the cylinder, the circuit may be made to open and 
close in as rapid succession, and remain open or closed during such 
intervals of time as may be desired.—Apri/ 25th, 1906 ; 


14,660. July 17th, 1905.—IMPROVEMENTS IN OR RELATING TO 
Vapour ELEctric Lamps, Francis Harrison, 14, Ossian-road, 
Stroud Green, N. 

In previous vapour electric lamps it has been the practice to 
make them straight or nearly straight. This invention relates to 
the type of lamps known as vapour electric lamps, whereby metal 
or metals that are in a liquid state at the ordinary atmospheric 
temperature are used, such as mercury. Such a vapour electric 
lamp containing the liquid metal vaporised by an electric arc is 
made, having more than one arm and more thar two electrodes or 
electrical connections. The electrodes are so connected that all or 
part of the vapour electric lamp—light-emittiny portion—is made 
luminous. All forms of yapour electric lamps have a resistance in 
circuit. A resistance of metal wire is used, such as iron, platinoid, 

German silver, platinum, tobecome heated. This resistance produces 

an increased resistance internally of the vapour electiic lamp by the 

heat of the metal wire. It heats the liquid metal within the vapour 
electric lamp, and causes it to separate and ¥tart an arc electric- 
ally. There are six figures. Fig. 1 is a plan, and Fig. 2 is an 
elevation of a vapour electric lamp. It is provided with arms 
radiating from a centre, the centre being one pole and the outer 
ends of the arms being the other pole, with the resistance J in | 
circuit with each arm. A A A A are the arms of the vapour electric 

lamp. B is one pole or electrode ; D are the other electrodes Wr 
pole to be thrown into circuit as required. C are chambers at the | 
position where the arc is formed, or near the position. J is the | 
resistance in circuit ; one such resistance is placed in circuit on | 


| 


each arm A to heat and separate the liquid metal. Within the 
arm E is a chamber to receive the liquid metal from the arms A 


i> 4&4 6G6u 








Fig.2. 
when becoming luminous.— May 2nd, 1906. 


GAS PRODUCERS. 


11,657. June 3rd, 1905.—A New oR IMPROVED GaAs PRODUCER, 
William S. Hutchins, 5, Cross-street, Manchester. 

This invention relates to gas producers, and has for its object to 
provide a producer of the suction type which will enable bituminous 
fuels to be used without fear of the hig’ percentage of volatile 
matter contained in these fuels interferiag with the satisfactory 
working. This apparatus primarily consists of a generator, 
vaporiser and washer, connections and valves. There are three 
figures. Fig. 1 is a sectional elevation. The generator case | is of 
a rectangular section and lined with refractory material 13. On 
the top is placed a stoking door 14. In the centre and at the 
bottom of the generator, and rising to a suitable height, is fixed a 
mid-feather 12. his mid-feather is constructed of firebrick. On 
the top rests an iron pipe 2, passing through the shell of the 
generator case 1. This pipe is used for generating the water 
vapour, water being admitted with the air at the end 3, through 
the valve 5, and into the generator at the side 10 and 11 by means 
of pipes, according to the position of the valve. The gas outlets 
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are below the water-vapour inlets, and are connected to the washer 
—not shown—by means of the pipe 7. The relative position of 
the valve 5 and 6 is such that when the water vapour is admitted 
to the side, gas is drawn off from the side, and vice versd. The 
valves 5 and 6 are controlled by means of bevel wheels 23, 
24, and 25. To operate these valves a two-chamber tank 17 is 
employed, which is free to rock on the spindle 22, Immediately 
there is sufficient water in the chamber the tank rocks, and a pin 
comes in contact with the lever which carries the weight 19 and 
throws it over on to the other stop, and as this lever is coupled to 
the spindle 22 the bevel wheel 25 is rotated. This in turn rotates 
the wheels 23 and 24, but in an opposite direction ; these wheels 
23 and 24 being fixed on the valves 5 and 6, respectively, it there- 
fore follows that when the spindle 22 rotates, the valves 5 and 6 
rotate but in opposite directions. By this means the water vapour 
enters first on one side of the mid-feather and then on the other. 
By regulating the quantity of water passing through the pipe the 
valves can be made to reverse any number of times in a given time. 
| When the air and water vapour enter one side of the generator the 
water vapour is split up into its component parts, the air supplying 
the extra oxygen necessary to support combustion. The resulting 
gas passes up and over the mid-feather, and in so doing carries 
with it some of the volatile matter given off by the green fuel. 
This volatile matter does not pass on to the washer as it is cracked 
in the incandescent fuel on the other side of the mid-feather. By 
this means the gas is freed from tarry matter. The doors 26 are 
for the purpose of cleaning the generator. The air and water 
vapour is drawn into the generator either by means of the charging 
stroke of a gas engine or by means of a fan, the suction side of 
which is attached to the pipes7. The plant is started in the 
| ordinary way by means of a pressure fan—not shown—worked by 
| hand, the fan being connected to the opening 3 in the vaporiser 2. 
| —May 2nd, 1906, 








MISCELLANEOUS 


10,711. May 23rd, 1905.—MEASURING AND DELIVERING APPARA- 
TUS FOR COAL AND OTHER MATERIALS, Charles Ingrey, 47 
Victoria-street, Westminster. 

This invention is for an improved apparatus for measuring a 





| measured load. é sel a is mo 
| the direction shown by the arrow, the material within it will tend 





SS 

redetermined quantity of coal or other materials and fi 
pe delivering the same. The invention is particulary sameatl 
for use in connection with overhead bunkers from which se 
can fall by gravity to a hopper or self-stoking furnace hey Coal 
receiver or into a weigh bucket of a weighing machine Bed 
apparatus is operated by mechanical power, and in conn ha 
with the measuring device a suitable connter is used whic on 
register the number of operations. There are six figures, ir 
is an elevation. «a is a measuring vessel of the required eq 4. 
and is mounted upon a shaft or axle b, so that the same is ye ath 
of being rocked to and fro over a certain distance, The = : 
part of the vessel is formed with a curved surface ¢ radial tor 94 
axle b, and is formed with an opening ¢, which is provided with 3 
pointed steel knife or blade ¢ te facilitate its passage through the 
coal or other material. The vessel a is mounted beneath : 
properly-shaped mouth or spigot / attached to or forming a mouth 
to the bunker g, and is preferably in a position with its centre j at 
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some distance on one side of the vertical line ¢ from the axis or shaft 
b, so that in operation in cutting off the supply of coal or other 
material, the knife or blade ¢ will have a somewhat downward 
motion, and an upward motion in returning. At or near the 
bottom of the vessel a is an opening j, the ends 1 and sides of 
which are radial to the axis }, so that they can pass over a curved 
plate m, which latter acts as a seal to the opening j, and retains 
the coal or other material in the vessel uutil the steel knife or 
blade ¢ at the top has cleared, or partially closed the bunker 
mouth f. The curved surface ¢ of the vessel a and the curved 
plate m are provided with guard plates x and p to prevent the 
material from escaping sideways, The vessel is filled, or nearly 
filled, by the flow of material from the bunker gy. The dotted 
lines indicate the position of the vessel when the bunker mouth or 


| spigot f is closed, and the opening j clear of the curved plate m and 


free to deliver the contents to a chute r or other receptacle for the 
It will be seen that when the vessel a is moved in 


to alter its position and be displaced, so that the knife or blade + 


| will be passing through moving or falling matter instead of through 
| a stationary mass. i 


May 2ad, 1906. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


818,615. Buast Furnace CHARGING Apparatus, J. W. Dougherty, 
Steelton, Pa.—Filed November 22nd, 1904. 
The first of the four claims in this patent explains the nature of 
the invention. A charging apparatus for furnaces having in com- 
bination a feed-hopper, a two-part bell having an upper conical 


portion and a lower frusto-conical portion forming a continuation 
of the conical portion to close the lower end of said hopper, aM a 
deflector adapted to be positioned within the opening at the ate 
end of the hopper when the conical portion of the bell is lifted, 
substantially as described, 








Tue Tourist TropHy Race ror Motor Cars.—We are requested 
to announce that the last day for the receipt of entries at the 
ordinary fee of £20 per car is Wednesday, 27th June. After that 
date up toand including Monday, 27th August, the fee will inorenye 
£2 per week, After Monday, 27th August, no entry can be 
received, The race takes place in the Isle of Man on 4 hursday, 
27th September. There are at present thirty-three entries. 
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MACHINE TOOL DESIGN. 
By Professor J. T. Nicoison, D.S8c., M. Inst. C.E., and 
; Mr. DEMPSTER SMITH. 
No, XX.” -DESIGN OF POWER GEARS (continucd ). 


Formula for durability.—The surfaces of two teeth in 
contact when transmitting power would, if incompres- 
sible, touch along a line having no measurable breadth, 
and of length equal to the width of the teeth. As, how- 


ever, the material of the surfaces must yield somewhat, | 


the load on the teeth will act over a narrow surface of 
finite area, : sy : : 
aren will be more intense the narrower it is. Experi- 
mental data regarding the widths assumed by this 
contact area, with different shapes of teeth and under 


different loads, are, so far as the authors know, entirely | 


lacking; a8 also is any information regarding the action 
of a lubricant, which, by remaining as a thin film, even 


ynder intense momentary pressures, between these con- | 
tact surfaces, may—under favourable conditions, as to | 


gmnall frequency of contact, ready renewal of the film, and 
yerv dissimilar surface curvature—very greatly 


not - 
the amount of metallic contact, and consequent 


reduce 
wear of the teeth. : 
efiect, it is next found that from the point of view of the 
geeuring of a durable form of tooth, the amount and 
speed of the relative movement of the one surface over 
the other is just as important as the width of that 
surface. 

The amount of abrasion of the tooth depends even more 
on the amount of sliding which takes place than upcn 


Lay Pinion il Teeth |3'Pitch | 
; New proportigns j 
~ Wheel, 50 Teeth 3°Pitch. | 





lpriver 
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Pinion It rglen 3° Pitch} \ 
j | 

Old Préportions : 

wheesso Teeth 3 Pitch! \ 


/ 


and the pressure produced per unit of that | 


Neglecting, however, any lubrication | 







| than is the case with the latter. 
| convex-outwards shape over their whole working surfaces, 
| are less favourably circumstanced in this respect. 

The amount of relative sliding of the various parts 
| of the faces and flanks of the two varieties of teeth has 
been carefully studied by Lasche. For this purpose he 
| divided the working profile of the driving tooth—Fig. 82 — 
into a number of equal portions marked 1, 2, 3, ke. He 
then determined the lengths of the corresponding por- 
tions I., II., III., &c., upon the driven tooth. The ratio 
| of the lengths of the profile portions which work together 
then gives the amount of the relative sliding. 

In the case of cycloidal teeth the amount of sliding is 
the same for all portions upon the same side of the pitch 
circle. 

For involute teeth the relative sliding is found— 
| Fig. 82—to be exceptionally great at the point of the 
| driven, or larger, wheel. 
at first rapidly, afterwards more slowly. 

Lasche consequently finds that for teeth 
ordinary lengths above and below the pitch circle the 


" 
| 
| 
| 


involute tooth is inferior in wearing quality to the | 
Notwithstanding this, he recommends, as the | 


cycloidal. 
final result of his work, that involute teeth be always 
employed in cases where the preservation of tooth form 
is of importance. Fig. 84 will at once explain how this 
conclusion comes to be the correct one. It is there seen 
that by shortening the face of the driven and the flank of 
the driving wheel, and vice versd, the obnoxiously large 
amount of relative sliding of the point of the driven wheel 
over the flank of the driver during the are of approach is 
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Figs. 80 and 81-OLD FORM AND LASCHE’S FORM OF TOOTH 


the pressure intensity under which the load is trans- 
mitted. 

The study of this problem has received much attention | 
of late in Gerthany, and engineering literature has been 
enriched by the contributions of Stribeck, Bach, and 
Lasche upon the subject. Stribeck’s work was published 
in the Zeitschrift des Vereins Deutscher Ingenieure for 
1894, pp. 168 and 1187. Lasche’s appeared in the same 
journal for 1899, p. 1417 ef seg. Bach's resulis are to be 
found in his treatise on “ Machine Elements.” 

All we have space for here is a short summary of 
results, If the wear of a tooth is proportional to the 
specific pressure, i.r., load divided by area of contact 
surface at any instant, due to the loadand to the amount 
of relative sliding jointly, then some attempt must be 
made to determine these quantities for teeth of different 
shape and for the faces and flanks of any one given tooth. 
Che amount by which two cylindrical surfaces will com- 
press each other, which are pressed together whilst their 
axes are kept parallel, is some’ function of the difference 
of their curvatures. The area of the “ flattening,” 
when two eylinders convex to each other are pressed 
together, will obviously be smaller than when a convex 
presses upon a plane or upon a concave surface. We 
may therefore expect that the area of the mutual surfaces 
of contact will be greater, and the specific pressure upon 
them therefore less, for eyeloidal than for involute teeth, 
for the flanks of the former are usually hollow, and the 
©olvex faces of the opposing teeth a better fit upon them 
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got rid of, and as a net result the average amount of rela- 
tive sliding taken over the whole tooth surface is for 
involute teeth reduced below that for cycloidal teeth. The 
length of the are of approach is, of course, diminished, 
but the total are of contact is maintained the same | 
asusual. A lengthening of the are of recess is produced | 
by the increased projection of the face of the driving | 
tooth beyond the pitch circle. 


TaBLeE NNXIV.—Table Showing Increased strength due ta New 
Praportions. 
Percentage stronger compared with old 


Number of teeth, proportions. 





Driver. Driven. 
i Steger er sg RC oe 

Bc tied oe a gad sic ae ed 
18 26-0 2-25 } 
2 pie een CEI ea 
peg eC vores ree | ere waar sola we } 
i, Ata ways RP ys sinus 8 } 
ae ve) ees Oe .. 20-0 
Rack... of Rees aa ee 31-0 | 
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Teeth formed in this way are shown dimensioned in 
Fig. 80, and for comparison, the older proportions as 
usually employed are given in Fig. 81. This highly 
efficient and very durable form of tooth has been 
recently adopted by Messrs. Joseph Adamson and 
Company, of Hyde, for their electric cranes, and a} 
comparison of the two systems made by them is, by their 
kind permission, given in the accompanying tables | 
XXXTV and XXXYV, 


Involute teeth, being of 


It diminishes towards the root, | 


of the | 










Figs. 82, 83, 


TABLE XXXV, 











: Teeth in gear 
ve a Arc of contact, pi pi. val 
teeth 3 Bee 

teeth | “in Old New | Pitch.) __ _— 
in os : ; . 
wheel, Pinion. propor- | propor- Old pro- | New pro- 
tions. tions. | portions. portions. 
ip. in. | in. 
| 50 11 1-3 3-44 3 1-43 1-15 
50 12 4°37 3-49 3 1-46 1-16 
50 14 4-44 3-58 3 1°48 1-19 
50 16 4-5 3-67 3 1-50 1-22 
50 18 1-55 3-74 3 1-52 1-24 
50 20 1-6 38 b 1-53 1-27 
Old proportions. New proportions. 
| Wheel teeth = -25 of pitch | Wheel teeth = -100 of pitch 
above pitch circle. above pitch circle, 
Pinion teeth = -25 of pitch | Pinion teeth = -350 of pitch 
above pitch circle, above pitch circle. 
| Clearance = ‘07 of pitch. Clearance = -050 of pitch. 
Total height of tooth = -570 of | Total height of tooth = -500 
pitch of pitch. 


The advantages claimed by Herr Lasche for this form 
of tooth are very marked, and should, if well sub- 
stantiated, lead to their more general adoption. In 
addition to the diminution of wear to which they are 
subject, they are of much stronger form for a given pitch 
than ordinary involutes, and still more so than ordinary 
| eycloids. They are also more easily machine cut, as the 
| flank portions are more open and accessible to the milling 
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and 84 RELATIVE SLIDING OF TEETH 


cutter, and the cutter is more easily made and kept. 
There is also, of course, the advantage possessed by all 
involute teeth over cycloidal, that alteration of the 
distance between the centres of the wheels, due to wear 
of the shaft bearings, does not affect their smooth 
running. 

In ease of the adoption of Lasche’s form of teeth it 


| must be remembered that the constants given in tables 


XXXI. and XXXII. above for Lewis's formula are not 
applicable. They will give results much larger than 
necessary ; the teeth, i.e., would be much too strong if 
calculated by the ordinary formula. The rational 
formula (3) is, however, available for the purpose by 
putting in the actual values of a and 8, and employing a 
suitable value for f, the sizes of the new form of tooth 
can readily be determined. 

For teeth of given form, the amount of wear in a 
given time, say one working year, will be proportional 
not only to the above-mentioned factors, load per unit of 
contact area, and amount of relative sliding, but also, of 
course, to the number of contacts made by a tooth of 
the smaller wheel in that given time. 

This must therefore be borne in mind in designing teeth 
for wear; as a pinion which stands idle half the year 
need not obviously have so great a breadth, even if it have 
on oceasion to transmit equal power, as one which is con- 
stantly employed in conveying work for all the gears 
indiscriminately. 

The formula proposed by Stribeck, and endorsed by 
Lasche, for determining }, the width of the teeth of a 


' given pinion, i.e. pair of wheels, which makes N revolu- 
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tions per minute and transmits an average load P, is :— 


eb 

This may be seen to follow from the assumptions 
above mentioned — that the wear is 
to the specific pressure, the relative sliding and the 
number of contacts per minute, as follows. 

Let e be the number of teeth in contact at any one 
time; then P/, is the load taken by any one tooth, on 
the assumption that that load is shared equally by the 
e teeth in contact. If Aw is the (unknown) breadth of 
the above described “flattening” or surface of mutual 
contact, then the specific pressure is P/eb Aw. The 
relative sliding is a number obtained by dividing the 
lengths of the little arcs I., II., ILI. (Fig. 84) by the 
lengths of their corresponding arcs, 1, 2, 3, on the driving 
and driven wheels. This number depends only on the 
form of tooth and its height above and depth below the 
pitch circle. Let it be denoted by the letter z. Then 
the wear is proportional to P/ ¢ b A 2 and to z conjointly 
when the wheels run at a given speed. 

Lastly, since any pinion tooth has as many contacts 
per annum with the teeth of its mating spur wheels as it 
makes revolutions per year; the wear will vary as c N 
where N is the turns per minute the pinion makes when 
in gear, and ¢ is the ratio of the hours it works per 
annum to the total hours in the working year (say, 3000). 

If, now, the wear is not to exceed a certain amount ( @) 


inches per annum, we must choose 6 so that the | 


(to which that wear is proportional) 


¥ Pc?) 
€ on —— 
xpression —> > 


shall not be greater than a certain numerical value, | 


fixed by practical experience, or special experiments. 
In other words: 

sre mn = 
ebaa < 


PeNn 6A 
eb at 


8, or - 


For any given ratio of diameters of spur to pinion, and | 


for a given tooth form, eis known. For ordinary lathe 


headstock first-motion pinions, for example, ¢ does not | 
differ much from 24, when the height of the tooth is 0°7 | 


of the pitch. Thus we may write for such gears— 
N_ Kx = § 20,000 for cast iron { machine 
“eb (50,000 for steel § cut. 
Procedure in designing gears in general.—First find P, 
the load on the teeth; e, the number of teeth in gear at any 
one time; and N, the number of revolutions per minute 


the smaller wheel makes; also ¢ the ratio of time working | 


to time idle. 
Then the breadth is determined from— 
Yt ala (10) 
e K+ z 

The pitch must now be determined by using 
rational formula, 3, which may be written 

I y a A 
ak és f L, say, 

The constant L depends upon: « the ratio of thick- 
ness to pitch, 8 the ratio of height to pitch, and f the 
safe allowable stress. As already mentioned, f depends 
upon the speed ; because the higher the speed the greater 
the shock upon the tooth—that is, the greater the value 
of the alternation of the stress, and the greater the 
rapidity of its repetition. Wohler has shown that fatigue 
of the material sets in, or, in other words, the life of the 
tooth will be shorter the more rapidly the stress alter- 
nates, and the larger the difference between its greatest 
and jeast values. Bach has put forward the suggestion 
* = A — B WN for the value of the safe stress where 
A and B are constants depending on the material, and 
N is the number of revolutions per unit of time of the 
pinion. 


In what follows we propose to adopt the form f = “ 
v1 


on account of its greater simplicity. 
a Kk : : : 
The values of 6B which give the best agreement with 
) 
recent practice, are given in the following statement. 
Forcast iron gears, machine cut :— 
y 2K — 2000 


eph = 6B IN af 


(11) 
\ 


For steel gears, machine cut :— ° 


P _ 6000 
epb i N 

In applying this method of designing gears, whereby 
first the width is found from equation (10), and this 
width ‘being substituted in formula (11) gives p, it must 
be pointed out that the width so obtained will be much 
too narrow for wheels running at slow speeds. In those 
cases the width would be taken at not less than 2p, and | 
this value being inserted in (11), the pitch be found. A | 
preliminary calculation to decide upon a suitable width | 
may, of course, be made, if necessary. 

For example, we may calculate the widths and pitch 
for the two cases cited on page 545. Case I. To find the 
breadth we have :— 

b= PN _ 42.000 x 4:5 
20,000 e 20,000 «x 2°6 
To find the pitch we have :— 
PYN- _ 42,000 /4°5 
2400 eb 2400 x 2°6 x 8°65 

This gives a width less than 2p, which is not in 
accordance with practice. Taking, therefore, ) = 7, 
200x26xX7 = 
Case II.—The width = _P a 85,000 x 9 a) | 

50,000¢ 50,000 x 2°5 
PVN _ _ 85,000 V9 
72,000 be 7200 x 6-1 X 2°5 

The conclusion is that in Case I. the teeth, as designed, 

were in accordance with the constants deduced by Stribeck 


(lla) 


= 3°65in. 


p= = 3°9in. 


P= 


and the pitch p = = 2°3in. | 


proportional | 


—— = K!' = aconstant. | 


the | 


| for the augmented weight and first cost. 
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and Lasche from their experiments and experience ; whilst 
in Case II. the teeth might have been both narrower and 
finer in pitch even than they were made. 

Tn our next article we propose to develop formule and 
curves giving the proportions of teeth for the gears of 
modern headstocks as dependent on the type and size of 
lathe. 
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La Locomotive Actuelle: Etude Generale sur les Types 
Recents de Locomotives d Grande Puissance, Complément au 
Traité Pratique de la Machine Locomotive. Par MAURICE 
Demovuttn, Ingenieur de la Traction, Compagnie des 
Chemins de fer de l'Ouest. Paris and Liége. Ch. Beranger. 
1906. 

SECOND NOTICE. 

AFrerR collecting modern locomotives into groups as 
we have seen, M. Demoulin proceeds to consider in 
detail the construction of the principal parts of an engine, 
beginning with the boiler. This portion of the book is 
extremely well done; all that is said is to the point. We 
have not space to do more than notice one or two matters 
dealt with. Concerning the material of fire-boxes, reference 
is made to careful experiments being carried out with the 
object of finding an alloy which will be better than copper 
or mildsteel. Manganese bronze has given the best results, 
| but unfortunately it is liable to corrosion where it is in 
| contact with the fuel, and its use is reserved for the 
upper portions of the box. While soft steel is used on 
| the Nord. l'Est and P.L.M. to some extent, it is always 
| specified that the back and front plates of the fire-box, 
and the front tube plate shall be made of * fine iron.” A 
detailed description of the boiler for a six-coupled com- 
pound engine on the Eastern of France Railway concludes 
| this section of the volume. 

The next section is devoted to a consideration of the 
mechanism. Our author writes critically concerning 
various methods of construction ; and although opinions 
may differ on some points, he always seems to be able to 
| give a reason for the faith that is in him. It is pardon- 
‘able, if scarcely just, that he should take credit for 
| Frenchmen as turning out the best possible designs. He 
has also a good word to say for German and Austrian 
draughtsmen, but he passes England over in silence. 
Seeing that for years Great Britain was first and the rest 
of the world nowhere as regarded that beauty of design 
which most favours, and is most favoured by, simplicity, 
| M. Demoulin seems to be hardly fair; but this by-the- 
| way. The principal modification in design noticed by 
| our author is the piston valve. First shown fitted to an 
| Austrian locomotive in the International Exhibition of 
1878, its adoption has been entirely due to the intreduc- 
tion of high-pressure steam, compounding and super- 
heating. Five excellent drawings are given of the system 
in use on the Chemin de Fer |’Est. 

Some space is devoted to the construction of the 
“chassis ;” that is to say, of the framing, axle-boxes, 
| iron plates, k2. M. Demoulin is altogether in favour of 
| the bar frame, particularly when it is made in cast steel ; 
| and he feels no surprise that it is now being adopted in 
| enormous engines constructed by Maffei for the Bavarian 
| State Railways. The bar frame is lighter, he says, 
| than the plate frame; offers a most substantial basis on 

which to secure boiler carrying plates, cylinders, guide 
| bars, spring hangers, &c. Its shallow depth permits the 
overhanging of the fire-hox, and it gives incomparable 
facilities for getting at the mechanism. On the other 
hand, when a bar frame breaks, its repair is very costly 
and troublesome. Furthermore, its good qualities are 
| most apparent when used with outside cylinders. The 
bar frame originated in this country with Edward Bury. 
It found favour in the United States because, in the 
early days, plates were not available; but it was soon 
supplanted in this country by Stephenson's frames, con- 
sisting of oak beams secured between two iron flitch 
plates—a system of construction which has never been 
excelled for engines of small size. 

The side frames of modern locomotives are, our author 
‘is eareful to point out, subject to very heavy stresses. 
The effort on a piston may reach as much as 27 tons; 
and at certain positions of the cranks the whole longi- 
tudinal effort may reach 50 tons. When we add the 
various twisting and vertical and horizontal stresses due 
to the inequalities of the road, the lurching of the 
vehicle, the weight of the boiler, &c., it will be seen that 
it is not possible within the limits to make frames too 
strong. 

The second chapter is devoted to the consideration 
of means adopted to increase the power of modern 
locomotives yet further and further. It must be borne 
in mind that the limit of dimensions has nearly been 
reached, and that the effort of the designer of to-day is to 
get as much more as he can out of these dimensions. 
Obviously the most direct way of attaining this object is 
to use the steam generated with the utmost economy. 
M. Demoulin discusses the subject, and we have here 
almost the only reference to thermodynamics to be found 
in the book. There are, he tells us, three ways of 
economising steam. We can jacket the cylinders, we 
may augment the ratio of expansion, and we can super- 
heat. But he hastens to add that in the locomotive 
jacketing must not be used. The few-experiments made 
with the system showed results which did not compensate 
Compounding 
is economical because it diminishes the range of 
temperature in the cylinder, and, consequently, initial 
condensation. Superheating has precisely the same 
effect, and acts for good by reducing the sensibility 
of steam to the condensing influence of the cool cylinder 
walls. These statements open up a wide field for dis- 
cussion, and will certainly not meet with general accept- 
ance. As regards the first point, the principal reason 
for compounding locomotives is to compel the driver to 
exhaust his steam at a lower pressure than has been 
found convenient with simple engines. With inside 
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cylinders, at all events, initial condensation is ve 
but a pound of steam exhausted at 50 1b. on the squarc 
inch will carry away up the chimney just twice as bk 
available energy as a pound of steam at 25 1b. on th 

square inch. Again, the benefit conferred by sy be 
heating is not due to one, but many causes. In the hnst 
place, the engine is supplied with dry instead of wet 
steam, and back pressure is reduced, and go is q con. 
densation which has little to with range of temperature 

role ggiag not space, however, to deal with these ; juestions 

M. Demoulin describes in general terms nearly every 
system of compounding that has been tried. He goes 
into some detail regarding the four-cylinder engines 
driving on two axles, due, he tells us, to the initiative of 
the “ Compagnies du Nord et de P.L.M., et de la Société 
Alsacienne.” Curiously enough there is no reference to 
De Glehn’s name; and in speaking of and illustrating 
the duplex system of regulating the point of cut-off 
independently in each cylinder, he does not even mention 
the excellent results obtained by Mr. Whale on tho 
London and North-Western Railway. Summing up all 
that can be said about the compound system, he points 
out that, while its adoption increases the weight of a 
65-ton engine by 8 tons, or 4°5 per cent., the power 
developed per square foot of grate, other things being 
equal, is increased 12 per cent. ‘Il constitue done une 
application rationnelle.”’ 

Whatever theory may say about superheating and 
initial condensation, however, as soon as he comes to 
practice M. Demoulin admits that the advantages con. 
ferred by superheaters, no matter on what or whose 
system, is simply that they dry the steam. This is just 
what we have said ourselves above. This “réle un peu 
secondaire” avoids the risks and inconveniences which 
are entailed when high temperatures are adopted. He 
holds that the temperature of the steam should not 
be permitted to exceed 240 deg. to 250 deg. Cent., 
or, say, 464deg. to 482deg. Fah. He favours com- 
pounding with an intermediate heater. The super- 
heat need not exceed 50deg. to 60 deg. Cent., and all 
risk is avoided; but he is careful to add that this system 
is somewhat complicated and expensive. After a very 
careful and, on the whole, impartial review of the 
situation, M. Demoulin arrives at the conclusion that 
the standard locomotive of the future will be a four- 
cylinder compound, fitted with a superheater, which will 
be in effect little more than a steam dryer. It must, of 
course, be kept in mind that he refers only to the most 
powerful types of engine. Several pages are devoted to 
an excellent illustrated description of various super- 
heaters in use on various railways, and the section 
concludes with the statement that while on the one 
hand many railway engineers extol superheating 
as the panacea for all troubles, other men of equal 
authority will not have it at any price, and maintain 
that as experience with it is acquired it will in 
a short time fall absolutely out of use on railways. 
M. Demoulin adds that he has been unable to dis- 
cover any good reasons for extreme views in either 
direction; and he has, therefore, found himself obliged 
to do little more than state facts and arguments. His 
own opinions are, as we have seen, quite moderate. 

We have dealt at some length with the first two chapters 
of this fine book, because in them we find the expression 
of opinions of a man whose position and ability entitle 
these opinions to the highest consideration. The subse- 
quent chapters are, with very few exceptions, entirely 
descriptive. It is not too much to repeat here what we 
have already said, namely, that all the important recent 
typical locomotives in the world are illustrated and 
described. Any comment on these engines would 
simply be a criticism of their design, not of the book 
before us. Every nation appears to favour lesign 
peculiar to itself, and speaking, so to say, a technical 
language of its own. Thus English, French, American, 
German, and Italian locomotive engineers all aim at the 
attainment of the same object in different ways. Trains 
have to be hauled over rails under conditions which 
sometimes do and sometimes do not present differences. 
But the locomotives used are hardly ever alike. Of 
course, these differences are not confined to nations. 
They exist between almost any two railways that can be 
named. Thus the engines of the Midland differ from 
those of the Great Western Railway ; but the diversities 
are asnothing when compared with the disparity between 
a heavy Italian engine and an English locomotive. But 
the shrewd, competent designer will keep his eyes open, 
and be willing to select the best, no matter where it 
is to be found. To men of this stamp M. Demoulin’s 
book will be invaluable. It is full of instruction. We 
have not the least hesitation in saying that it is far and 
away the best practical treatise on the locomotive that 
has been published since D. K. Clark’s “ Railway 
Machinery ” was written, nearly fifty years ago. 

Finally, we have to add a word of praise for the work 
done by the publisher. The paper and type are alike 
excellent. We have already spoken of the merits of 
the illustrations. Unlike French books in general, this 
volume has been well bound in cloth. 
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THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A Scottish district meeting will be held at Berwick- 
upon-Tweed, on Friday and Saturday, June 15th and 16th, 1906. 
Programme: Friday, June 15th, members will assemble at 
11.30 a.m. at the Council Chambers, High-street, Berwick, where 
they will be received by the Mayor. At 11.45 a.m. a meeting will 
be held in the Museum, High-street, where, after some business, @ 
discussion will take place on the following papers, which will be 
taken as read :—(1) ‘‘ Berwick-upon-Tweed : Historical and 
Municipal,” by Mr. Robert Dickinson, Borough Surveyor, Berwick. 
?) “The Register and Plan of Streets, as provided for by the 

urgh Police (Scotland) Act, 1903,” by Mr. A. H. Goudie, Burgh 
Surveyor, Stirling. The afternoon will be devoted to visits to be 
Union Suspension Bridge, the waterworks, pumping station, 4m 
the old bridge. On Saturday, June 16th, an inspection of the 
Elizabethan fortifications and walls has been arranged. 
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EXPRESS ENGINES—SOUTH-EASTERN 
LATEST 1 ND CHATHAM RAILWAY. 
By CHARLES Rovs-MARTEN. 
No. I. 

SuortLy after his accession in 1899 to the position of 
locomotive and carriage superintendent to the South- 
Eastern and Chatham Railway, which had been formed 
by the virtual amalgamation of the South-Eastern and 
the London, Chatham and Dover Railways, Mr. Harry 
§, Wainwright designed his new standard class of express 
locomotive for that railway. That design established a 
type to which its author has since adhered, and which, 
as a rule, he has merely altered in respect of certain 
details. His latest design, of which through his courtesy 
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Iam able to-day to give both a photographic picture and 
the official drawing, involves, in two respects, a fresh 
departure, with which I shall deal shortly. 

It may be worth while to recall to memory the fact 
that prior to Mr. Wainwright's assumption of office the 
South-Eastern and the London, Chatham, and Dover 
Railways possessed two totally distinct and separate 
locomotive establishments, and locomotive practices 
no less divergent. The South-Eastern engines, over 
which Mr. James Stirling presided, were noteworthy 
for their absence of steam domes, for the relatively 
small size of their boilers, and for the large diameter 
of their coupled wheels—7ft.; and I may note here 
that Mr. Stirling was the first locomotive super- 
intendent to introduce in this country locomotives com- 
bining 19in. cylinders with 7ft. coupled wheels, the first 
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Wheel. Base of Engine 
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| took charge, and although at the present time all the 
Stirling and Kirtley engines are at work, most of the 
Cudworth and Martley locomotives have been broken up, 
it being found more convenient and economical to replace 
them by newer types better suited to modern loads and 
speeds. Mr. Wainwright, on assuming the control of the 
amalgamated lines now known as the South-Eastern 
and Chatham, adopted a considerably larger boiler than 
any previously in use on either of the railways now com- 
bined, having 1500 square feet of heating surface. He 
retained the South-Eastern cylinder dimensions, 19in. by 
26in., and their position inside the frames. To the coupled 
wheels he gave a diameter of 6ft. 8in., viz., 4in. less than 
the previous South-Eastern size, 2in. more than the 
Chatham; also he employed a higher steam pressure, 


absurd it may seem to the technical world, there can be 
no doubt that the non-technical world, which includes 
the vast majority of railway passengers, is distinctly 
attracted by a handsome and imposing-looking engine. 
Those of the newest class illustrated herewith are not 
| perceptibly very different from their predecessors. The 
coupled wheels are 2in. less in diameter, a reduction 
which is hardly perceptible to the ordinary eye, but the 
reduction gives the new engines an increase of 3°1 Ib. of 
tractive force for every pound of effective pressure on 
the pistons. That is to say, they will have a tractive 
force of 123°5lb. as against the 120°4]b. of the older 
machines. Nor is there any reason to suppose that they 
will suffer any loss in other respects of efficiency to 
counterbalance their improved power of haulage. Engines 
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NEW 8S. E. AND C. R. LOCOMOTIVE, No. 503 


175 lb. per square inch instead of 160]b. Forty in all 
were built of these engines, the final five being given an 
additional }in. in their cylinder diameter, 19}in. They 
are numbered: 57, 75, 92, 145, 246, 247, 487-490, 492-494, 
501, 502, and 726-750. Of these Nos. 57, 246, 487, 488, 
and 490 have 19}in. cylinders. They also differed slightly 


having tail-rods to their pistons, Stone’s  spark- 
arrester and fuel economiser, and low-blast pipe, and 
being fitted with Hodge and Spence’s auxiliary rubber 
springs for the driving and trailing bearings, while the 
weight of the engine in working order was thus increased 
from 50} tons to 524 tons. All have proved entirely 
efficient engines, and have done much excellent work, as 
I shall shortly demonstrate. Mr. Wainwright further 
deemed, it worth while to give his engines a handsome 





Firebox 136 ,, 
Total L532 » 


CrateArea 2/-/5 Sg-Feet 
Tractive Power 17,786 Lbs. 





Water 2.450 Gallons 
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with 6ft. 6in. wheels have proved capable cf attaining 
the highest speeds ever run on railways, and there is no 
reason to doubt that Mr. Wainwright’s new engines, with 
their 6ft. 6in..wheels, will be able to run quite as fast as 
with 6ft. 8in. wheels. Those at present working are 
numbered 273, 275, 504, 506, and 511. Another of the 
same order, No. 503, is in course of erection, and will be 
out shortly. All are intended to work the fastest and 
heaviest trains on the amalgamated lines, notably the 
continental expresses between London and Dover, 
which have to grapple with severe and long-continued 
gradients, notably between New Cross and Knockholt on 
the down journey, and between Tonbridge and Sevenoaks 
on the up run, while the trains often load up to consider- 
able weights, as will be seen in the sequel. : 

Mr. Wainwright has given his new engines boilers of 








three of this type coming out early in the year 1884. 
Mr. 5. W. Johnson, on the Midland, ran him very close 
In point of time with his 1667 class, which had identical 
dimensions of cylinders and coupled wheels. On the 
London, Chatham, and Dover, on the other hand, Mr. W. 
Kirtley remained faithful up to his retirement to one 
type of express engine, contenting himself merely with 
slight enlargements of boiler and cylinders in those latest 
built ; all had 6ft. 6in. driving wheels four-coupled, and 
the majority cylinders 18in. by 26in., the earlier type 
‘aving 17}in. cylinders. On each of the separate lines, 
Which were virtually amalgamated in 1899, there still 
remained some useful engines designed and built by the 
respective predecessors of Mr. Stirling and Mr. Kirtley, | 
viz., Messrs. Cudworth and Martley. These, however, 
had mostly run their course by the time Mr. Wainwright 





NEW S.E. AND C. R. LOCOMOTIVE. No. 273 


and striking external appearance, making use of a good | 
deal of polished brass work about the fittings, including 
a dome-cover of the same material. As this course has 
come in for some criticism on the part of those who 
prefer a more severely plain exterior for Jocomotives, I | 
may point out that this adoption of a more showy | 
exterior for locomotives was part of a definite policy, 
and was intended partly as a proclamation of an 
intention to go in for improved smartness all round, 
and to remove a certain reproach of dinginess which | 
had come to be attached in the public mind to 
the two railways in their former days. While the new 
South-Eastern and Chatham locomotives would, of course, 
have been equally efficient if clothed in more unattractive 
garb, it is impossible to deny that they look very much 
better in their present smartened aspect, and however ! 














moderately large dimensions, although he-does not 
recognise the necessity of employing such enormous and 
consequently costly boilers, as are now used on the lines 
running north and west of London, where the trains are 
much heavier and the speeds far higher. He finds that 
the standard boiler dimensions which he has adopted 
afford ample steam generative capacity to fill his 19}in. 
cylinders at the speeds which the engines are required to 
attain and maintain with the loads they are required to 
haul on the South-Eastern and Chatham road. His new 
boilers, which, moreover, have the advantage of Belpaire 
fire-boxes, are, of course, very considerably larger than 
those of the latest locomotives, either of Mr. Stirling’s or 
Mr. Kirtley’s build, which had respectively 1100 square 
feet and 1110 square feet of heating surface. Indeed, the 
former area only existed in the final twenty, Nos. 440-459 
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the rest of the type—which originally came out in 1884— | Central vid Maidstone at 45 miles an hour, the approxi- 


having only 984 square feet. Thus the new engines have 
approximately 50 per cent. more heating surface than 
their predecessors of either build, beside the further 
advantage of a steam pressure of 180 lb. per square inch 
in place of 150 1b. in the older machines. 
borne in mind that Mr. Wainwright has designed and 
built his engines expressly with a view to the work they 
have to do. 
expense not necessitated for this purpose. 
have been no object in incurring a large additional outlay 
upon engines for which no adequate work or need as yet 
exists. He preferred to spend only what the circum- 
stances and conditions of the case, present and 


prospective, absolutely required, and that he has gauged | 


these very accurately is sufficiently proved by the 
thoroughness and efficacy with which his engines do 
their work. It may be noted further that Mr. Wainwright 
has succeeded in obtaining these good results with a 
machine of very moderate weight, viz., 52} tons, of which 
total he has 34 tons 18 ewt. available for adhesion. This 
contrasts strongly with the 65 to 74 tons of many 
locomotives employed on various lines to do very similar 
work, and the contrast opens up a highly interesting and 


important problem in locomotive practice which probably | 


can only be solved by comparisons of the results of 
actual experience, independently obtained and carefully 
compiled. 
The chief 
follows :— 
Boiler— 
Diameter of barrel, outside 
Length between tube plates 
Height of axis above rail ... 
Top of chimney above rail 
Number of tubes be 
External diameter 
Fire-box— 
Description ... ... ... 
Total length of casing 
Heating surface— 
Tubes sins 
Fire-box 
Total 
Grate area 
Cylinders- 
Position... ... 
Diameter ... ... 
Length of stroke 
Steam pressure 
Wheels— , 
Diameter of coupled wheels (4) 
Diameter of bogie wheels (4) ... 
Length of connecting-rod 
Length of side rods ... ... 
Total wheel base of engine 
Tender— 
Capacity of coal bunkers ... 
Capacity of watertank ... ... 2... ... 
Total wheel base of engime and tender ote 
Extreme length of engine and tender ove 
er ee ack sae non sak’ ves 
Nominal tractive power ... 
Weights in working order— 
On bogie wheels ... = 
On driving wheels 
On trailing wheels 


dimensions of the 


4ft. Yin. 
1lft. lin. 
8ft. 

13ft. 4in. 
266 

1fin. 


Belpaire 
ift. 


1396 sq. ft. 
136 sq. ft. 

1532 sq. ft. 
21-15 sq. ft. 


Inside 
194in. 

.. 26in. 

180 Ib, per sy. in, 


6ft. 6in. 
3ft. Gin. 
6ft. 10in. 
Oft. Gin. 
23ft. Shin. 


45ft. 1#in. 
5oft. 12in. 
. 17,786 lb. 
Tons ewt. 
) ge | 
iy 12 
bY ee 
“op ee See ; 52 5 
Adhesion weight ... ... meteeee a. te 
There are many trying gradients on both of the lines now 
amalgamated. On the senior road—the South-Eastern 
proper—from about the sixth to the sixteenth mile from 
Charing Cross, there is a virtually continuous rise of 10 
miles to the Pole Hill tunnel, near Knockholt, chiefly at 
1 in 120 to 1 in 140, with a short piece at 1 in 110, and 
about a mile of easier grade. Later there is a short 
length of 1 in 160 up for two miles to Sevenoaks tunnel. 
In the opposite direction these two summit tunnels are 
approached by gradients of 1 in 122 and 1 in 144 to 
Sevenoaks for six miles, and of 1 in 143 to 150 for four 


niles to Pole Hill. The rest of the distance to Folkestone | 


and Dover is on fairly easy undulating grades, mostly at 


1 in 250 to 1 in 340, but there is a prevalent ascent from | 
Tonbridge to Westenhanger, and a corresponding descent | 


thence to Folkestone and Dover. The road of the 
London, Chatham and Dover proper is, on the other 
hand, a constant series of sharp serrations. 
gradients begin half a mile after the 
Victoria, with quarter of a mile of 1 in 61 to Gros- 
venor Bridge. Then follows a short length of 1 
in 90 to Wandsworth-road, and 1 in 100 thence 
past Clapham-road. Later come about two 


Sole-street. The second summit, near Selling, is 
approached by an eight miles’ rise, chiefly at 1 in 100 to 
1 in 110, broken by a short descent near Faversham. 


Finally, the third summit at Shepherds Well is approached | 


by nine miles climb from Canterbury, mostly at 1 in 105, | 
1 in 110, and 1 in 132, but with two slight breaks. In 
the opposite direction, after starting from Dover, there 
are seven miles, nearly all at 1 in 132 to Shepherds Well, | 
five miles of similar up grade from Canterbury to the | 
summit near Selling, six miles at 1 in 100 up to Sole- | 
street, nearly five at the same grade to Sevenoaks, and a | 
shorter length to the Sydenham tunnel. On the joint | 
Ine from Victoria to Folkestone, vid Maidstone, the 
grades are very severe, being as steep as 1 in 80 to 1 in| 
100 for ten miles both ways to the Lenham summit. As 
one important express runs over this road in each 
direction, it , will be seen that such banks as those | 
instanced provide the engine with a very arduous task. 
Upon these gradients the heaviest duty laid out for the | 


It must be | 


He has abstained from incurring any | 
There would | 


new engines are as | 


The | 
start from | 


iniles | 
of 1 in 95 to Bickley, and several short lengths of | 
1 in 100 up, broken by brief descents, to the summit at | 


jmate loads being 250 tons and 160 tons respectively ; 
| (4) in working the various seaside expresses of various 
| weights, but seldom exceeding 250 tons, at average speeds 
| up to 49 miles an hour. 

The next step is to set forth how these different duties 
| are performed. But this must be deferred to a second 
| article. 





SHIPS AND PORTS. 
by W. H. WHEELER, M, Inst. C.K. 
No. I, 

Tue continual increase in the size of ships is a well 
| recognised fact, but the rate at which this increase has 
been going on is hardly realised. Although during the 
| last few years a very large amount of money has been 
expended in this and other countries in improving har- 
| bours and waterways, maritime works for the accomio- 
| dation of large vessels have not kept pace with the ships, 
| and the port and dock engineer is behind the shipbuilder. 
| Up to a certain limit the increase in the size of ships is 
likely to continue. It has been shown by theory, and 
also by practical experience, that the larger the ship the 
iless the proportionate cost of working, and, therefore, 
| the less cost at which merchandise can be conveyed, and 
the greater the profit to the shipowner. 
| The life ofaship is comparatively a short one, and when 
| it requires replacing itis only a matter of capital to effect 
| this by having the replacing vessel made of larger dimen- 
| sions. The value of the old vessel on the scrap heap also 
| goes to the reduction of the cost of the one that replaces 
| it. With ports, however, the case is very different. Works 
| of construction for the accommodation of vessels require 
| to be of a very substantial and costly character; and, to 
| stand the strain to which they are subjected, must be 
| built with the expectation of lasting for a long period. 
Hence the question of “scrapping” when the works fall 
| behind the times is a very serious one. Any port that 
| now wishes to remain in the front rank and preserve the 
trade with the great centres of production and the com- 
| mercial markets of the world, must provide accommoda- 
| tion for the largest class of cargo carrying vessels. The 
/number of ports equipped for this trade is, however, 
| limited, not only on account of the enormous outlay 
| involved, but on account of the expediency of concentra- 
| ting the traffic at a few representative centres, so as to 
| secure a sufficient tonnage to warrant the cost of the 
| necessary works, and to facilitate the rapid transit of 
| merchandise to‘and from the great centres of industry. 
|In addition to the construction of works such as 
| the entrance locks to docks, and deep water basins and 
| quays, a first-class port must be provided with adequate 
| means of repairing and surveying vessels of the largest 
| dimensions. 

| There is also the more difficult task of overcoming 
| the physical conditions of the waterway. The construc- 
| tive works may be altered and adapted to increased 
dimensions to keep pace with the ships within a known 
time; the estimated cost may be ascertained within 
| a reasonable margin, and where due foresight is used 
| alterations need only be required at such intervals that 
| the interest on, and repayment of the capital within a 
| limited time may not be so great as to impose too great 
a burden on the ship in the shape of dues. 
| The improvement of the waterway to and from the 
| port, on the other hand, may involve the training and 
|dredging of a tidal channel, or the removal of a 
| bar, requiring a long time to carry out. Notwithstanding 
| the much greater facilities that have been placed at the 
disposal of harbour engineers for deepening and improv- 
ing the navigation over bars and through estuaries and 
river channels, by the improvement of dredging 
machinery and the use of suction dredgers; and that it 
has now been practically demonstrated that permanent 
results may be obtained by dredging without the aid of 
training walls; yet the work of providing a deep water- 
way must always bea continuous struggle against natural 
| forces, and the results to be obtained from a large 
| expenditure more or less uncertain. 

Thus the formidable character of the work involved in 
re-modelling the ports and waterways to meet this grow- 
| ing increase is appalling, and the economic minds of port 
| authorities cannot but be alarmed by the enormous 
| expenditure required to adapt the docks and waterways 
to the new requirements of shipbuilders. 

On the other hand, to remain indifferent to what is 
demanded can only be a vain struggle against the most 
' certain scientific and economic laws. 

The fact, however, must not be lost sight of by the 
shipowner, that, although transport can be conducted in 
large and deep draught vessels at the most economical 
rates, yet, as the enormous cost required to provide 
accommodation for these mammoth vessels. must: ulti- 
mately be paid.for by ship and cargo, the saving in the 
cost of transport inay be more than compensated by the 
increased dues that must be levied on the merchandise, 
or the shipping, to pay for it. A strong argument is thus 
provided for concentrating the accommodation for the 


| largest class of steamships at as few representative ports 


as possible, and thus commercially to warrant the 
required expenditure. To attempt to dot our coasts with 


| ports and harbours for the reception of the largest class 


of vessels would be an absurd and ruinous policy. 
The object of these two articles is toshow what the re- 


| quirements of the commercial mercantile marine of the : 
| future are likely to be, and to classify the ports of this coun- | given, an absolute limit of speed, as well as cargo carrying 








the succeeding quarter of a century the increase oves 

first period was fifty-three-fold ; dhe increase war ie 
more steady, being during the last quarter of a rs t me 
about two and a-halftimes. The total number of <= ury 
ships in 1903 was 138,381, or fifty-five times as many a. 
in 1848. i 

The Cunard Company commenced its service gj ty 
three years ago with the Britannia and three other woul. 
paddle-wheel steamers, 207ft. in length, 34ft. broad oa 
1140 tons gross register, the loaded draught beiny ar 
The speed was 8} knots, and the voyage occupied nearly 8s 
fortnight. The fastest passage then recorded wag }y he 
Europa, which accomplished the voyage in eleyen daa 
three hours. In 1865 the dimensions of the vessels had on 
creased to a length of 337ft., and gross tonnave 2697, 
Twenty years later the Umbria came into existence having 
a length of 501ft.; loaded draught, 27ft.; and gross Pei: ~ 
8128. In another twenty years the Carmania took the 
lead in the Cunard fleet with a length of 672ft.; breadth 
72ft.; draught loaded, 32ft.; and gross tonnage, 19,594: 
and accomplishing the passage in less than half the time 
of the first vesselemployed. The two ships of the Cunard 
Company now being built, and which are to receive g 
Government guarantee, have a length of 7s5ft., and 
breadth, moulded, 8sft. 

The size of the Oriental and Peninsular Company's 
steamships has increased nearly at the same rate. The 
William Fawcett, that carried the mails in 1829, was 
175ft. long, and steamed at 8 knots. The India, China, 
and Persia, built 1896-1900, were 7900 tons gross, 500ft, 
long, 52}ft. beam. The Macedonia, built in 1903, was 
10,500 tons, 580ft. long, 594ft. beam. : 

The average gross tonnage of vessels passing through 
the Suez Canal rose from 1410 tons in 1871 to 2191 in 1879; 
2805 in 1889; 3850 in 1899; and 4418 in 1903. In 1860 the 
average gross tonnage for steamers exceeding 100 tons 
was 340 tons; in 1870 this had increased to 580 tons: 
in 1880 to 1250; in 1890 to 1570; and in 1902 to 2200, 
Between 1894 and 1904 the number of vessels in the 
world of 10,000 tons had increased at the following 
rate :—lIrom 4 in 1894 to 37 in 1899, and to 91 in 1904, 
In 1899 there was only one steamship of more than 


| 15,000 tons, and in 1904 there were 11, of which six 
| exceeded 20,000 tons.t 
| twenty largest steamships has increased during the last 


The average tonnage of the 


half-century from 310 tons to 1955 tons. The average 
length of the twenty largest seamships in 1848 was 
230ft.; in the next twenty-five years this had increased 
to 390ft.; in the succeeding twenty-five years to 
541ft.; and in the last available returns it was 640ft, 

The average loaded draught of the twenty largest 
steamships increased from 19ft. in 1848 to 24ft. in 1873, 
29ft. in 1898, and 32ft. in 1903. The number of vessels 
drawing more than 244ft. rose from 386 in 1899 to 566 in 
1903 ; the number drawing 26}ft. rose from 36 in 1902 to 
48 in 1903, and in 1904 to 185. At the present timé there 
are seventeen vessels afloat drawing 32ft. and upwards, 
the draught of the deepest being 36ft. when fully loaded 

It may be taken therefore that the present tendency 
of transportation is to increase the volume to be moved 
in one bottom, and it has become a settled axiom that the 
larger the vessel the better the results to the shipowner. 
When small vessels were used for the transport of grain 
from America the freight was 9s. 6d. per quarter, now 
it is 9d. in the large cargo carriers. Rice formerly 
cost 90s. per ton to bring from Rangoon to this coun- 
try, the freight now is from 22s. to 23s. a ton. 
Another example is found in the transport of coal in 
the small colliers trading between the Tyne and the 
Thames and the larger cargo steamers going long 
voyages. From the Tyne ports to London, 315 miles, 
coal costs in freight. 3s. 3d. per ton, or at the rate of 
9s. 3d. per 1000 ton miles. To Genoa, 2388 miles, 5s. per 
ton, or at the rate of 2s. 1d. per 1000 ton miles; and from 
the Tyne to Bombay, 6358 miles, 8s. 6d.; or at the rate 
of 1s, 4d. per thousand ton miles.” 

The most important dimension that has to be con- 
sidered in a ship is the draught. Recently, however, 
owing to want of the required depth of water at the ports 
there has been a tendency for the proportion of increase of 
breadth and length to exceed that of depth. Naval archi- 
tects have expressed the opinion that it is of far greater 
importance to increase the draught of steamships than to 
go further at present with the length and breadth; and 
they are constantly urging the necessity for increased 
draught in order not only to obtain greater carrying 
capacity at less cost, but also greater stability and 
increased speed. 

Sir W. White has stated that “depth of water is a 
crying need for economical ship construction and propul- 
sion. The Jength and breadth have been extended far 
beyond the proportion in which the draught of the ship 
has been increased, and this involves unfavourable condi- 
tious for speed and dead weight capacity.” He has also 
shown that “ the freight-carning capacity of some of the 
American liners which now only carry from 500 to 600 
totis cargo would’bé nearly trebled for 1ft. extra draught, 
and increased five-fold for 2ft., with a very trifling loss of 
speed.” For vessels of 3000 tons gross, built to carry cargo 
as well as passengers, each additional foot of draught would 
increase the carrying capacity nearly one-third, and 3tt. 
would increase it two-thirds. Such ships, if they had 
their proper proportion of depth, could be laden more 
deeply with greater safety, and would yield a sensible 
economy in freights. As a matter of fact, it is in the 
direction of deeper draught that the bést results are 
possible; and unless a greater depth of water can be 


South-Eastern and Chatham engines may be summarised | try into divisions, according to the requirements of the | capacity, is imposed. 


as consisting in (1) running the Continental expresses 
usually weighing 250 to 300 tons behind the tender, 


| respective trades they have to deal with, so that when 


new works are contemplated some guide may be furnished 


This view was confirmed by Sir W. Elgar in his paper 
on “Fast Ocean Steamers,’ ‘réad before the Institution 


between London and Dover at average speeds of 42 to | as to the capacity for the reception of different types of | of Naval Archite¢ts in 1898, when he stated that “ the 


45 miles an hour; (2) ditto, between London and Folke- | 
stone Junction 250 tons, at 44 miles an hour; (3) in| 


trade. 


As showing the rapid rate of increase in steamships, | 


| mést important element of speed at sea is deep draught of 


water and . it is only a question of time with our 





working the London-Folkestone expresses between | the fact may be quoted that fifty years ago there were | present materials of construction and type of propulsive 


Cannor-street and Folkestone Central vid Tonbridge, at | only 242 steamships in the world ; during the next twenty- | 7g, w.u1. White. Address, Inst. GE. 1003, 


49 miles an hour, and between Victoria and Folkestone | five years this number had increased twenty-fold, and in | 


t Vetillart. International Maritime Congress, Milan, 1903. 
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ogee Rosh of draught of water.” 

Comparing the dimensions of the twenty largest steam- 
ships in 1848—say 280ft. in length, 36ft. in breadth, with 
» draught of 19ft.—with those now in use—say 640ft., 
60ft., and 82ft. respectively—it will be seen that while the 
length has increased 177 per cent., and the breadth 91 per 
cent., the draught has only risen by 68 per cent. If the 
last twenty-two years be taken, the ratio of increase has 
peen—length 389 per cent., breadth 53 per cent., and 
draught 33 per cent. : 

The reasons why length and breadth have outstripped 
draught is obvious. Vertical room cannot be as easily 
wrovided at ports as horizontal space. It is here that 
the difficulty of the navigation comes in. In a tidal 
river or dock the horizontal space may be abundant, but 
the trouble is the depth. 

Arranging the shipping of this country into classes, 
vessels of the first-class may be taken as the liners 
running between this country and the United States, in 
which service everything has been sacrificed to speed 
and the requirements of passengers, very little cargo 
being carried. There are at the present time sixteen 
British steamships engaged in this service, six 
German liners, and four belonging to the United States. 
The dimensions of these vessels vary from 500ft. to 726ft. 
in length, from 27ft. to 88ft. in draught, and from 8000 to 
20,000 gross tonnage. 

With regard to the dimensions of the first-class ship 
of the future, Sir William White expressed his opinion® 
that “ It seems to be accepted now that a first-class port 
should have provision for ships up to LOOOSt. in Jength, LOOft. 
breadth of entrance, and 33ft. to 35ft. draught of water.” 
Mr. Corthell, after a careful study of all the statistics! 
available, and after discussing the matter with naval 
architects and shipbuilders, and at the International Naval 
Congress at Paris in 1900, and subsequently at Milan in 
1905, forecasted the vessel of 1948 as requiring the same 
dimensions as Sir W. H. White considered necessary. He 
had arrived at these_figures by studying the laws of the 
annual increments of the dimensions of the twenty 


-y to find an absolute limit of speed imposed by 


| taken as that which is to be found at H.W.N.T 





The standard depth to be attained for passenger shi a | 
other than those to the United States may therefore be 

Steamships of the second class comprise those carrying | 
passengers, mails, and cargoes on long distant voyages. The 
size of these vessels going to the Far East through the Suez 
Canal is limited by the.depth of this waterway, which at 
the present time does not allow of a greater draught than | 
264ft. The largest steamship running on this route is | 
500ft. long, and 8000 gross tonnage. For the Atlantic | 
and Pacific ports, including the United States, Canada, | 
South America, and Africa, and also for vessels going | 
round the Cape to Australia and New Zealand, the vessels | 
at present engaged range from 450ft. in length and 6000 | 
tons gross tonnage, with a draught of 24}ft., to 605ft. 
by 65ft., 13,500 gross tonnage, and 82ft. draught. Until 
considerable alterations are made in the existing accom- | 
modation, both in this country and abrcad, in the depth 
of waterways, locks, and graving docks, the larger of 
these dimensions is not likely to be much increased. 

For this class of steamship, the standard accomumo- 
dation for first-class ports so far set up by port 
authorities appears to be a depth of 30ft. at L.W.S.T. 
This depth is that advised by the Royal Commission on | 
the Thames for the approach channel to the port of Lon- 
don, and to this depth it is now being dredged; it is also | 
the depth to which it is stated that the bar of the Mersey | 
is ultimately to be deepened, and it is the depth of the 
channel to Southampton, and at the quays. The ulti- | 
mate depth as at present determined for the Suez Canal 
is one foot more than this. 


NEW SUSPENSION BRIDGE AT NEW YORK. 


Tut city of New York, is connected with its sister 
city of Brooklyn—which is now, however, a part of 
“Greater New York” city—by two very large suspension 
bridges spanning the East River. The work has been 
begun on a third similar bridge. This new bridge, which 
has been named the Manhattan Bridge, was at one time | 
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be made in an open-hearth furnace lined with silica; the 
wire for serving the cables will be made from Norway 
iron. The stock is to consist of pig iron with an 
admixture of acid steel scrap, and the pig iron, scrap, and 
ore must not contain more than 0°06 per cent. of phos- 
phorus or 0°04 per cent. of sulphur. The use of iron 
ore for the reduction of carbon in the furnace will be 
allowed, according to good and usual practice, but the 
steel must not be decarbonised below 0°20 percent. The 
recarbonisation of the steel is essential, and the addition 
of manganese and carbon must be accomplished by the 
use of ferro-manganese or spiegeleisen only. The ladle 
tests must conform to the following chemical require- 
ments, which represent the maximum in each case:— 


Per cent. Per cent. 
Carbon de 0-85 Phosphorus 0-04 
Manganese ... 0-55 Sulphur. 0-04 
Silicon... 0-20 | Copper 0-02 


In the ingots the crop end must represent not less than 
20 per cent. of the weight of the ingot, and the billets 
must weigh not less than 350 th. each. 

The wire must have an ultimate strength of not less 
than 215,000 lb. per square inch before galvanising, and 
an elongation of 2 per cent. in 12in., the stretch to be 
measured while the specimen is in the testing machine. 
The bright wire must be capable of being coiled cold 
around arod one and a-half times its diameter without sign 
of fracture. The cable wire, before galvanising, is to 
measure 0°192in. in diameter, and must not vary more 
than 0°003in. Itis to be drawn on large-sized blocks, 
finished in lengths of at least 3000ft., and drawn straight 
without any sharp bends. Nomachine straightening will 
be allowed. The serving or wrapping wire will be of 
No. 9 gauge before galvanising. After galvanising, the 


steel wire must have an ultimate strength of at least 
200,000 lb. per square inch of gross section. 

The cable wires will be spliced by sleeves about Ijiv. 
long, and not more than jin. diameter, with right and 
left-hand threads, and screwed upon the threaded ends of 
the wires ; the splice must have at least 95 per cent, of 
the ultimate strength of the wire. 


The wires will have 
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largest steamers during the past forty-three years, and 
assuming that progress will proceed at the same rate. 
This draught of 35ft. means a depth of water of 38ft. in 
the entrance channels and over sea bars, 37ft. in river 
channels, and 86ft. over lock sills and in harbours, and 
along quays and wharves. 

Events are leading rapidly towards these dimensions. 
The two Cunarders Lusitania and Mauritania have a 
length of 785ft. by 88ft. beam, and they have nearly the 
draught given by Sir W. White—34ft. to 35ft. 

There is not in this or in any other country a port that 
has sufficient depth of water to allow of the navigation 
of the largest vessels of this class at any state of the 
tide, that is to say, at low water; and there are only two 
ports where works are in progress for providing such a 
waterway. Neither are there in existence any graving 
docks where such vessels could be repaired. 

It does not, however, appear to be reasonable that ship- 
owners should demand that their vessels should be 
accommodated at any state of the tide. With the excep- 
tion of the passenger trade between this country and 
New York no sufficient commercial advantage could be 
gained by incurring the enormous outlay involved in 
re-constructing waterways and locks so as to afford 
adinittance to the vessels at low water. 

In the voyage between this country and the United 
States, occupying the inside of a week, and where the boats 
leave port ata fixed time, a matter of a few hours may be 
deemed of sufficient consequence to warrant a large 
outlay for the accommodation of the 
cmployed. 
have recognised this, and are carrying out works for 
deepening the approach channels to New York sufticiently 
to allow vessels to enter at any state of the tide; but 
when a voyage extends over distances of several thou- 


« port or in docking cannot be of the same consequence. 
All that a shipowner can reasonably demand is that the 
Vessel should be able to enter at high water of any tide. 


* Sir W. H. White. 





Address, Inst. C.E. 1908. 


t mp by Elmer L. Corthell, C.E., on the Increase in the Dimen- 
b International Navigation Congress, Milan, 1905, | 


sions o Steamers, &c, 


steamships | 
At least the authorities on the other side | 


{on the curve; they are not spread or cradled, but are 


’ | 96ft. between 
sand miles, and occupies as many weeks as the shorter | between centres. The versed sine, measured from the 
Service occupies days, a delay of a few hours in entering | saddle on the tower to the lowest point at the centre of 
| the span, is 149ft.; the curves are of 12ft. radius across 


| details of the cables, cable bands, and suspenders are 
~ | shown in Fig. 2. The following abstract of the specifica- 
tion will be of interest. 


| graphs of the contract drawings. 
| the centre, between the two inner stiffening trusses, while 
| the foot-walks are cantilevered out from the outer trusses. 
| Between the two trusses of each pair are two decks or 





1470 ft 


Fig.1. 


Fis. 1. THE MANHATTAN GRICGE 


proposed to be built with chains of eyebars and pins, but 
it was finally decided to use wire cables, as in the other 
two bridges. A comparison of these three great bridges 
is given in a table below. 

The foundations for the towers of the new Manhattan 
Bridge were built within great timber caissons sunk to a 
depth of 92ft. below high-water mark, and the two 
masonry piers are 135ft. long and 68ft. wide on the tops, 
which are 23ft. above high water. The anchorages are 


| great rectangular masses of masonry, 287ft. long, 162ft. 


wide, and 113ft. high. Each is pierced by an archway 
46ft. wide to carry a street. Some parts of the anchorages 
are of concrete reinforced by steel bars, while other parts | 
are of concrete with large blocks of rough stone embedded 
within it. The facing is all of dressed granite. The 
wires of the cables are separated into groups at their | 
ends and attached to lines of steel eyebars embedded in | 
concrete, and all connected to a set of heavy beams at 
the landward end. 
The general elevation shown above gives a good idea | 
It is reproduced from the official litho- | 
The 35ft. roadway is in | 


of the design. 


floors. The upper one carries two lines of rails for the 
trains of the elevated railways of New York and Brooklyn; 
the lower deck carries two lines of rails for the electric 
tramways, operated on the underground conduit system. 
The principal feature of interest in this bridge is the 
construction of the great cables which carry the spans. 
These are 3222: 6ft. long between anchor chains, measured 


aan 


uniformly spaced from end to end, the two outer ones | 
centres, and the two inner ones 4Oft. 


the saddles, and 50ft. radius in the anchorages. The 





All the steel for wire for the cables and suspenders will 


| cable, as shown. 


| superstructure. 








723 £6. A. 


«emmeazens 





cold-rolled threads and mitred ends to lock the splice, 
All splices will be soldered. For splices made in the 
field the threads will be cut with dies. ‘Wale the wires 
are being wound on reels after being galvanised and 
spliced, they will be run through a bath of preservative 
compound. The galvanising will consist of a coating of 
zine, 99°75 per cent. pure, containing not more than 0°03 
per cent. of iron. The galvanised wire must not gauge 
more than 0°005in. larger than the bright wire; it must 
have an elongation of 4 per cent. in 12in., and bend con: 
tinuously around a mandril four times the diameter of 
the wire without breaking or peeling the zine coating. 
The galvanised wire will be tested by four immersions in 
a solution of copper sulphate with a specific gravity of 
1°185 at 70 deg. Fah., and a temperature of 60 to 65 deg. 
It will be immersed for one minute, washed and wiped 
dry, and if after the fourth immersion there is a copper: 


| coloured deposit, or the zinc has been removed, the 


sample will be rejected. 

The suspender ropes are about 18ft. apart, and each 
suspender will consist of two ropes passing over a board 
on the main cable, making four vertical ropes. The two 


| parts of each rope will be drawn together 4ft. below tho 


At the ends the wires will be opened 
out into cast steel sockets 17in. long, threaded on the 
outside for the cast steel nuts which support the bearing 
plate. The suspender ropes are lin. diameter, weighing 
5°101b. per lineal foot. Each is composed of six strands 


| of nineteen wires each, laid around an independent wire 


rope core consisting of forty-nine wires, left-hand lay. The 
suspenders will be of long lay, but the lay must not be 
long enough to cause trouble in keeping the core in its 


| true position during any of the operations before the 


suspenders are in their final position and loaded with the 
Above each main cable will be a pair of 
l1jin. wire hand ropes, attached to vertical Zin. wire ropes 
having thimbles for the hand ropes and for the attach- 
ments to the cable bands. The height from centre of 
cable to the hand ropes is 4ft. 

Each of the four main cables will be 203in. diameter, 
consisting of thirty-seven strands, and containing 9472 
parallel wires of 0°192in. diameter before galvanising, 
and not more than 0°197in. after galvanising. In making 
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the cables each strand will be built several feet higher 
than its final position by placing the shoe at each end a 
certain distance back from its final position, and also by 
carrying the strand on sheaves above the grooves of the 
cable ‘saddles on the towers and at the anchorages. 
When the strand is finished it will be lowered into the 
saddle grooves, the end shoes will be placed upon the 
pins at the end of the anchor chains, and the strand will 


then be adjusted to its proper versed sine by means |, 


of fillers between the shoes and pins. When all the 
wires of one strand have been laid in place, and before 
the strand is placed in its final position, it will be bound 
at intervals of 5ft. by five or six turns of No. 10 wire, 
securely locked. For the ends of the strands within 
the anchorages these bands will be permanent, and 2ft. 
apart. 

The cables for this bridge will be much larger than 
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wrapping bands of No. 8 wire placed about 4ft. apart. 
The wires must be laid and kept parallel and free from 
laps. When each cable has been thus completed, the 
cast steel bands for the suspenders will be clamped in 
position and the suspenders put in place. At each band 
the cable will be thoroughly cleaned of oil and given a 
coat of red-lead paste. Between the bands the cable will 
be temporarily bound by siezing at intervals of 4ft. 

After the erection of the superstructure—stiffening 
trusses and floor system, &c.—the cables will have their 
final wrapping, painting, and finishing. The final pro- 
tective covering will consist of a continuous serving or 
wrapping — between the cable bands — of galvanised 
No. 9 round Norway-iron wire; this will be applied under 


| stress, following immediately after a thorough squeezing 


Witt 
Gols 


of the cables into compact cylindrical form by powerful 
clamps. This wrapping will extend under the cable bands, 
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Fig. 2—DETAILS OF CABLES AND CABLE BANDS 


any previously built, and it will be necessary to assemble 
the strands in two or more groups. First, the seven 
strands forming the centre of the cable will be consoli- 
dated and rounded into a core cable by removing the 
t2mporary wire bands and squeezing the wires of these 
strands together by heavy pressure bands; this core 
will then be wound with several turns of No. 16 plough- 
steel wire at intervals of not more than 10ft., so as to 


Brooklyn Bridge. 


Date of opening 

Centre span 

Siero wpe ose ee) 
Shore spans carried by cable~ 
Cables, number 

Cables, diameter ee eae 
Cables, number of wires in each 
Number of decks ... 

Roadway .:. ; 

Footwalks es 
Tramway lines 
Railway lines (for 
Width sis tiie Neier Sag \. iWlos 
Number of stiffening trusses 
Depth of stiffening trusses ... 
Height at centre, clear... 


Yes 


One 


Two 
S5ft. 


Six 
Two, 10ft.; f 
13. 


city elevated railways) 


1883 
1595hft. 
930ft. 


Four 
15Zin. 


New York and Brooklyn Suspension Bridges. 


Two, 18ft. 
One, 15}ft. 
‘Iwo, on roadways 


our, 17ft. 
35ft. 


which are counterbored at each end to receive at least two 
turns of the wire. The ends of the bands will then be made 
water-tight by caulking with lead and oakum, or by pour- 
ing in molten lead thoroughly caulked. Afterthe wrapping 
js applied, the cables, suspenders, hand ropes, and fasten- 
ings will all be given a coat of red-lead paint. The 
serving is postponed until after the suspended super- 
structure is completed, and most of the dead load applied 


Manhattan Bridge. 


Williamsburg Bridge. 
1909 
1470ft. 
725ft. 
Yes 
Four 
20%in., 
9472 
Two 
One, 35ft. 
Two, 104 ft. 
Four 
Four (above tramways) 


1903 
1600ft. 
5964 ft. 

No 


Two, 20ft. 
Two, 20ft. (above tramways) 

Four 

Two 

118ft. 

Two 

40ft. 
1454 ft. 


Four 
24ft. 
1404ft. 
Steel 


ey 


applied when all the strands are finally bound togeth 

Before the final serving is applied, however, this eom . 
tion will be cleaned from the surface of the cable, by the 
use of benzine if necessary, and a thorough coat, of bo 
lead paste applied, so as to leave no spaces between the 
outer wires or between these wires and the serving, : 

The stiffening trusses are of the Warren girder ty 
with booms composed each of a pair of 87in. plate girders 
2lin. apart, with top and bottom lattice bars. The depth 
is 24ft. between centres of booms, and the bays or panels 
are 18ft.long. The floor beams are 18ft. apart, and are plate 
girders riveted between the booms of the trusses. These gir- 
ders are 41}in. deep for the roadway, 37in. for the tramways 
and 40in. for the elevated railways. On top of the road. 
way girders, which have their tops formed to a curve of 
476ft., are 18in. girder longitudinals 4ft. apart. The 
rivets in the main truss booms are lin. idiameter, ql] 
others jin. diameter; and nickel steel rivets are used jn 
the boom splices and diagonal web-member connections, 
The other rivets are of open-hearth steel. 

All the structural steel is to be made in open-hearth 
furnaces with silica lining; to be made from pig iron oy 
washed pig, or both in combination. Washed pig must 
not be decarbonised below 1°50 per cent. in washing, and 
steel in the furnace must not be decarbonised below 0:19 
per cent. carbon. The ladle tests must show not more 
than 0-04 per cent. of phosphorus, 0°04 per cent. of 
sulphur, 0°60 of manganese, and 0°10 of silica. For 
carbon rivet steel the ladle tests must show not more 
than 0°035 per cent. phosphorus, or 0°03. per cent, 
sulphur. Specimens cut from the finished materials 
must show the properties tabulated below, and in each 
case the minimum elongation percentage in 8in. must be 
equal to 1,500,000—or 1,600,000 for nickel steel—divided 
by the ultimate strength. 


Minimum | Minimum 
elastic Reduction 

limit. Lb. of area 

per sy. In.) per cent, 


Ultimatestrength 
Ib, per sq. in. 


44 pc. 
40 p.ec, 
DO pc. 


Shapes and plates ... © .... 60,000 to 68,000 
Eyebars, pins, and rollers | 64,000 to 72,000 
Rivet rods x. iss css .. 50,000 to 58,000 
High-carbon steel for 

85,000 to 95,000 


trusses 
85,000 to 95,000 


Nickel steel sp 
Nickel rivet steel . 70,000 to 80,000 


33,000 
35,000 
30,000 


45,000 
55,000 
45,000 


35 p-c 

1 p.es 

20 p.e. 
elongation 
35,000 in 2in, 


Steel castings (annealed)... 65,00) 


Rolled nickel steel will be made in the same way and 
have the same chemical properties as stated above for 
carbon, structural and rivet steel, together with 3°25 per 
cent. of nickel. 

The loads for which the bridge is designed are as 
follows :—First: For the cables, trusses, and towers, a 
load of 8000 lb. per lineal foot of bridge as “ regular,” or 
16,000 Ib. as “ congested” traffic. Secondly: For the 
hangers or suspenders, floor girders and floor system; 
(A) On each elevated railway line a load of 52 tons on 
four axles spaced 6ft., 10ft., and 6ft., that being the load 
of the motor ends of two electric motor cars of the New 
York elevated railways; (B) on each electric tramway 
line either a load of 26 tons on two axles 10ft. apart, or a 
load of 18001b. per lineal foot of line ; (C) on any part of 
the roadway a load of 24 tons on two axles 10ft. apart 
and 5ft. gauge—assumed to occupy a width of 12ft. and 
a length of 30ft.—and upon the remaining portion of the 
floor a load of 1001b. per square foot; (D) on the foot- 
walks, a load of 1001b. per square foot. Thirdly: The 
wind pressure is assumed as a moving load acting in 
either direction horizontally with 2000]b. per’ lineal foot, 
but due allowance is made by taking the lateral deflection 
into account. 

The estimates of quantities comprise about 40,000 tons 
of steel and iron, 14 tons of lead, 12 tons of zinc, nine 
tons of bronze, and 930 cubic yards of concrete. The 
steel and iron are apportioned as follows :— 

5008 
21,000 
6,000 
570 
1,800 
2,500 
4h 

100 


Nickel steel ; 
Structural steel ... 
Wire for cables .... se 
Wire for suspenders, Xe. ... 
Eyebars... 4. 0 
Steel castings 
Iron castings... .. , 
Pins, bolts, nuts, &c, 
Total nets Bh ark awk 10,415 

The chief engineer is Mr. 0. F. Nichols; and Mr. Rt. 5. 

Buck is consulting engineer. 


THE COMMERCIAL ORGANISATION OF 
ENGINEERING FACTORIES. 
By HENRY SPENCER, 
No. IX.*—COSTS DEPARTMENT (continued ). 

A very useful record—indeed, an almost indispensable 
one—showing both past and present employés of the firm, 
with the history of their engagement, is obtained by the 
card index compiled as shown by Fig. 51a. The cards 


are arranged vertically in the usual form of drawer, 
being classified alphabetically, and facility of reference 
is obtained by guide cards bearing employés’ names, the 
position of whose cards they indicate. With the exist- 
ence of such a record, each man’s previous history 15 
readily available by reference to his application form, 
and the task of replying to inquiries from contemporary 
firms becomes one of small moment indeed. . 
The “Pass out” and “ Pay off” forms respectively, 
shown by Figs. 52 and 58, are bound in pads exactly 
similar to Fig. 50. The first-named is self-explanatory, 
and its use is far preferable to verbal messages where 
leave of absence is frequently applied for. Before any 
wages are paid to workmen leaving the employ of the 


Steel 
B54 ft. 

1 in 30 
7264ft. 
13,740 tons 
None 


So cae. a en, Oe ee Stone 
Towers, height above water 278ft. 
EIN Se ape ee eae meee 1 in 30 and 1 in 26 
Total length, with approaches ... ... 00 2... 5989ft. 
Weight suspended from main span cables S 6780 tons 
Weight suspended from side span cables 7900 tons 


322ft. 
1 in 30 
9330ft. 








secure the wires permanently in their true position. | in order to secure the highest degree of compression 
Secondly, a group of the twelve next outside.strands will | practicable in the cable wires, and a thorough compacting 
be assembled uniformly around the core cable, and | of the serving wires. 

rounded and compacted about it by heavy pressure As each individual strand is completed it is to be 
bands; this enlarged core cable will then be wound with | covered with a protective composition, preferably some 
fine plough-steel wire as before. Thirdly, the remaining | form of neutral mineraloil. As each group of strands is 
eighteen ‘strands will be assembled around the enlarged | bound together permanently the wires will be thoroughly 
core, and securely wrapped to form the final cable by slushed with the same material, which will again be 








* No. IX. commenced June Ist, 
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ie foreman should advise the tool storekeeper in 


firm, so that the return of the man’s tools may be 


advance, 


Fig. 5la.—Hmployés’ Record, — Size Bin, by 3in. 





; Wiis chectarussaenen 
Nuineseesssccsereesenensneeterseees yi 
Home pest ENRCE. .rissaversecnnceneseeeeeereeanenereeneseeesenensenanesnecsesseeenees 
Temporary p ORLNOR cig a sii ghia kadcccsnnesdsveneoisuuadddiesinsascaivitnes ovo sceons 
Commenced veces Occupation... Foreman....1.c0c000+ 
fymmenced,....e-ees 


Tet 
Theherge at ~  cakebddsncubensdagscasahGenss¢ 
Suspend ed J 


Cause of leaving ape apesesebeesesanccndsenequeress see 


Re marks... 


attended to. Bearing the storekeeper’s signature, the 
pay-off form is handed first to the timekeeper to be 
endorsed with the number of hours payable, being checked 
and completed by the wages clerk, from whom it passes 


to the cashier. 
Pass Out Form. 


Fig, 52, Size dhin, by 4hin, 


and Co., Ltd.., 


LONDON, 
Date 
To the Timekeeper, 
Please pass out 
bach ee eeic tiaras No. BANS 
at clock. 
Reason vaneeteeand édusdibenqonenaadaey . 
NINE Sopso4s Kaniaen cman paves 
Foreman, 
sabountauccsoeeds Dept 
Fro. 53.—Pay Off Form. Size Akin. by Ahin, 
Si. sj apan GEtNGk ORs RRA EMEMREL AT gia eaRAa RERASERS Wincor Gayasr =e and Co., Ltd., 
LONDON, 
TON cs <svins 
To the Cashier, 
Please pay 
Noviceccceece his wages up to date, 
Reason 
Class of WOrRMAaM 00... 00sec seeees as 
Timekeeper .. 0.00000 ae Pay 2 | Sees ee 
SEE COUNOEIET Saba ckcasastiekwasecdcasasots sogsensns 
(Tool Card Cleared) 
Maps CUB. ci cscsssesctees eeuunens SO Secinicadie ons tieces sae 
NES sient ikon cas nncsaghieidionss ta avons 


Foreman. 
sen ses ssedaseos eee 


Officials, foremen, and clerks.—It is usual for the time- 
keeper to keep a separate record as to the arrival and 
departure of all officials, draughtsmen, clerks, &., as a 
check against possible irregularities, but as the purpose 
is served by a small book with daily columnar rulings, 
the names being arranged down the left side of the page, 
it is not necessary to give a specimen draft. The record 
is placed before the general manager at short intervals, 
and the knowledge of its existence is usually sufficient to 
deter members of the staff from attempting undue 
liberties. 

Workmen's wages.—The system of making up the 
men's wages is, in many of our most successful engineer- 
ing undertakings, placed in the forefront as a subject of 
immense importance among the various considerations 
that enter into the question of economical and prudent 
administration. It has been strongly represented, and is 
becoming more and more generally recognised, that the 
fixed maximum pay system so long in vogue does not 
conduce to a maximum rate of output, even under the 
closest possible supervision from shop foremen, inasmuch 
as it offers no scope to the more expert workman, who is 
inclined to confine his efforts so as not to out-distance his 
fellow in the volume of work turned out. The differential 
payment system, to be described in this chapter, is based 
upon actual cost of the several parts as obtained from 
existing statistics, and the object of its adoption was, by 
Increasing the earnings of each workman in direct ratio 
to his increased output of finished parts, to raise the 
aggregate value of general factory production without 

ding materially to the existing plant. Reference to the 
routine as to costing will show how the job card is 
employed to collect the cost of each operation on 
the separate details of the car, and from the 
data so collected, assisted by actual observance of 
the different jobs from the time of setting up in the 
machine tool to the finish of tooling, a really accurate 
calculation was possible on the part of the rate-fixer. In 
the fixing of the rate of pay for each operation the 
tendency was to err, if at all, against the workman, as 
no reducing of rates was permitted except on the intro- 
duetion of jigs, &e., for improved manner of manufac- 
ture. It was recognised that any subsequent under- 
cutting in this connection would tend more and more to 
bring the system into disrepute among the workmen and 
result in dissatisfaction, if not absolute failure ; while it 
was an easy matter to adjust any prices that were 
obviously fixed too low. At the time of its introduction 
the system was first explained to the men by type- 
written sheets, distributed among them gradually as the 
system was extended, and when they had had time to 


consider the new proposals a shop meeting was held for 
the purpose of explaining’ any ambiguous point. The 
following extract from these sheets will explain the 
principles of the system, and it will be noticed that the 


| trade union rate of pay is recognised throughout, any 


additional bonus earned by the men representing an 
increased output without a corresponding increase in such 
establishment charges as are represented by interest on 
value of plant and buildings, maintenance of same, chief 
rent, power, light and heat, supervision, &c. 

Explanation of the bonus system.—When a job is given 
out a certain time is allowed for it. If the job is com- 
pleted in less time than the time allowed you become 
entitled to a bonus, varying in amount with the time 
saved. If the job takes longer than the time allowed 
you will receive your regular hourly rate of wages, so 
that, no matter how short a time may be allowed for a 
job, the hourly rate of wages, at least, will be paid while 
engaged on that job, thereby preventing a bonus on one 
job being lott through failure to make a bonus on 
another. It will be evident from the above that, while 
the workman may increase his pay, he cannot lose money 
by the introduction of the system. The system possesses 
two main advantages .— 

(a) It enables a workman to increase his pay by his 
own individual skill and effort, and the increase 
is added to his wages, the bonus being paid to 
the workman each pay-day along with his wages. 

(6) The increased wages to the workman means also 
an increased output by the firm. 

How the system will be carried out.—Fifty per cent. of 
the time you save on each job will be added, as bonus, to 
the amount of wages due to you on the time allowed. 

(1) The time allowed for any job will be fixed by the 
management, and will be as near as can be ascertained 
to the time which would be taken on the job when 
working under the old system. 

(2) The time allowed will include all the time necessary 
to procure tools, set up machine, and obtain materials for 
doing the job. 

(3) A time allowance, after it has been established, will 
only be changed if the method or means of manufacture 
are changed. 

(4) For calculating the bonus, the time taken on a job 
will include all hours between the starting time of the 
job and the starting time of the next job. 

(5) The hourly rate of wages will in all cases be paid 
for the hours worked. If a man takes longer to do a job 
than the time allowed, this will in no way affect the 
bonus which he may have made or may make on any 
other job. 

(6) Overtime, night shift, and other allowances will be 
paid to the men on the same conditions as already 
prevail. 

(7) In the case of overtime and nightshift, the bonus 
will be calculated on the actual time worked, without 
taking the extra time due to overtime, &c., into account. 

(8) If the workmanship when finished does not pass 
inspection, you will receive no bonus for that part unless 
you can make the work good within the time allowed, in 
which case you will receive any bonus earned. 

(9) If any part turns out defective while being 
machined and is condemned, due to a flaw in the 
material, the workman will receive no bonus on that 
part—of course he gets his time wages—but if he has 
several parts on the one job note, and one of them is 
condemned due to a flaw in the material. he will still get 
the bonus, if earned, on the remainder. 

(10) In cases of dispute the matter will be referred to 
the management, whose decision shall be final. 

(11) Each workman on starting a job will receive a 
“job note” on which he will find a description of his 
job, the time when started, and the time allowed. When 
the job is finished he will return his “job note” to his 
foreman. 


Fic, 54.—6hin. by 84in. 











PREMIUM JOB NOTE. No. 50. 
seoeve- Oo., Led. London. 
Lace eR vite meas Omineans 106.5... 
Man's Name.. ..... ab Rk iss 
DESCRIPTION OF WoRK. 
Shop Oeil TRG ois sass caceaditncanedcane 
aE on 
Digte Marthe ins. 0tciiccs TRA. POE oss exci ae 
Time Allowed............... hours. CE ie iceste sai cas enaiascorkstieae 
Delivered to stores. Pe ments on account. 





: | 
Pass'd | Recd.1 nate, ‘Hours Amount. 


Date. |\Quantity., Description by ne 


Premi um 








Note.—No premium will be allowed on parts that do not pass 
inspection, from whatever fault arising. 


Premiums earned up to 5 p.m. each Thursday will be 
week providing this note is delivered at the office before 9 a.m. 
Friday, showing parts passed and received in stores. 

Premium jobs not finished at 5 p.m Thursday will be entered in 


premium added, will be paid on completion of job. 





The “job notes” are bound in carbon-copying books of 








| 
} 
| 


| 
| 
| 





| Thursday must be shown, 


250 duplicate pages, numbered in the top right-hand 
corner, each alternate page being perforated, as it is to 
be handed to the’ workman’ doing the job. They are 
written out by the wages clerk when the job is put in 
hand, and his official copy is completed from its duplicate 
on the completion of the job, so as to show that the job 
is passed and delivered. The necessary figures relating 
to wages paid on time worked prior to full settlement are 
obtained from the “premiums ledger,” Fig. 55, which 
the wages clerk posts up from the time charges collected 
in costs department. This is the ordinary ledger with 
A—2Z index, as used for double-entry bookkeeping, and 
the specimen entries given below will suffice to show how 
it is employed. 

(12) In the case of a job requiring the services of a 
squad of men, a time allowance will be fixed for the 
complete job. If the total time taken by the squad is 
less than the time allowed, a bonus will be paid to each 
man in the squad, varying with his ordinary rate of pay. 
The introduction of the bonus system will, we believe, 
lead to the workmen suggesting improvements, devising 
better methods of doing many jobs, and pointing out 
defects in machinery and tools, and so justify the 
increased wages bill. 

As a simple illustration of how a time allowance would 
be fixed on a job for which no existing cost records 
have been previously obtained, we may take that of 
planing a cast iron marking-off table measuring, say, 
6ft. by 5ft. Observing a job on the machine, it would be 
found that the speed of the table was 21 seconds for one 
cut over a surface of 6ft., with a return of 9 seconds, and 
the tool making twenty-four cuts per inch. Allowing for 
two tool-boxes on the cross-rail and a margin for setting 
up, we calculate the time allowed for roughing and 
finishing and put out a “ Premium Job Note,” as per 
Fig. 54. 


Fic. 55.—Premiums Ledger. Foolscap. 


Dr. A. Randall. No, 503. Cr. 
xt 3 
} 2 3) ° 

1906. Paid. |¥9! £ s. d.| 1906. Job. S& £58. d 
52) 2 





Jan.11,To wages 50/115 0 ||Jan.25\_, 2215 , ae 
on a/c. | | BY 75 | 50 0 

18| ,, ditto. 66,115 0| 
25| ,, Balance 88/215 0 || 
| 
(6 5 0 6 5 0 











This job has reference to Shop Order No. 2215, Job Card 
No. 430, and is in respect of Premixm Job Note No. 59, 
which was issued to the workman named, whose time and 
bonus amount to £6 5s. While the job was in progress 
he received two weekly payments of wages at ordinary time 
rates, which the clerk posted in the “premiums ledger” 
from “ wages book,” and, on the completion of the job, 
the amount due to the workman in respect thereof was 
credited to him as above and the balance struck, the 
amount of £2 15s. being passed through the wages book 
at folio 83. It will be noted that both the office copy of 


Fic, 56.—Wages Book. Foolscap. 





Workmen's Wages and Expenses. Week ended..............01.000-00 19... 
me 
Sho . : | Fares’ pre. | q.. 
Nop Name. Hours; Rate Woges.jand: ex | 


“ miums.} tal. 
| |penses- | 























Telegraph Address : Not. Telephone : 
Outdoor Time Note. 
Aeacanasiaaltiaicncolevadé Co., Ltd. London, 
Time worked hy... Shop Ne..... 
PO chic ni somubaadicuns danenns th eeoaaaeiae py “eee o 
‘ , ie Particu: 
190] Morn- | Fore- | After-[Night.]2 so 2 lars 
ing. | noon. | noon. 2.28 Totaly of 
a work, 
Fr.!To [Fr.|To [Ff r./To [Fr.|To 
Thurs. 
Fri... 
Sabi. 
Mon... } 
Tues... Pa 
Wed. .. 
Thurs. 


























Time worked upto5p.m. This note must be posted not later 
than Thursday night each week. 
any time worked after that 
hour will be paid for the 
following week. 

Railway Fures 


Board allowance ....00.00.00005 tor 


the job note and also that of the workman shows each 


| payment of wages so as to agree with the premiums ledger. 


All parts will be delivered to stores and signed for on this note. | 
paid same | 


| 


Making-up wages.—The wages book—Fig. 56—is made 


up to 5 p.m. Thursday in each week, and the work involved 


is such as to require both method and care, as only by syste- 
matic dealing can the duties be discharged with due promp- 


wages book for payment on time worked, and the balance, with | titude and correctness. The men’s numbers, names, and 
hours worked, are obtained from the timekeeper’s record, as 


shown in Fig. 51, and the amounts of wages due thereon 
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are extended forthwith. Railway fares and other expenses 
duz on outdoor jobs are obtained from “ Outdoor Time 
Sheets,” as illustrated by Fig. 57, and any premiums due 
and unpaid are obtained from the ledger. The figures 
are verified by another clerk, and with the check that is 
obtained by the job clerk's figures in the workmen's time 
sheets, described subsequently, the likelihood of errors 
passing unchallenged is remote in the extreme. 


Fig. 57.—Outdoor Time Note ( Reverse Sid: ). 
RULES. 
ORDINARY Hours OF WoRKLNG OUT OF SHOP, 

In all cases where practicable the shop hours as set forth must 
be worked. The following exceptions, however, will be permitted : 
for six weeks before and six weeks after Christmas, when working 
in exposed situations where no light can be had, the workman 
must be on the spot—if not over one mile from the shop-—ready to 
commence work, on Mondays at 8.30 a.m., and on Tuesdays, 
Wednesdays, Thursdays, Fridays, and Saturdays at 7 a.m., and 
must cease work on the first five days at 5 p.m., and on Saturdays 
at 12.30 p.m. with one hour’s absence for meals on the Monday, 
ene hour and a-half on Tuesday, Wednesday, Thursday, and 
Friday, and half an hour on Saturday. If working over one mile, 
and under three miles from the shop, walking time will be allowed 
one way when working full hours. 

OVERTIME OUT OF SHOP. 
On Monday, Tuesday, Wednesday, Thursday, and Friday, from 


6 to 8 p.m., or first two hours, shall reckon as ¢ me and quarter, | AG 
same as in shop ; after 8 p.m. on those days, all hours worked | has not been willing 2 
improving its natural line of access to the Simplon 


shall reckon as dowble tame. On Saturdays, from 1.30 to 3.30 p.m. 


shall reckon as time and quarter ; from 3.30 to 12 p.m. time and | 


half ; and after 12 p.m. to the usual time of starting on Monday 
morning, doxbie time for all hours worked. Workmen commencing 
work at 6 o'clock on Monday morning, except in those shops which 
start work at 6 o'clock on Monday mornings, in or out of shop, 


will be paid time and quarter up to 8 o'clock a.m. ; but if called | this great European event.” 


upon to work overtime the same night, shall count as ¢éme and half 
from 5.30 p.m. 
Rates OF ExTkA MONEY OUT OF SHOP. 
(To be paid where working untess ordered to the contrary), 

When working not exceeding three miles from the shop, men 
shall receive ls. per day, and apprentices 6d. per day. 
over three miles and under 40 miles from the shop, men shall 
receive 2s. per day, and apprentices ls. 6d. per day, and if over 40 
miles 2s. 6d., and apprentices Is. §d. per day for every day made 
in ordinary working hours ; and on overtime not exceeding three 
miles from the shop, men shall receive 1s. per day, and apprentices 
6d. per day ; if over three miles men shall receive 2s. per day, and 





Exhibition Committee to all foreign representatives, and 
by the Honorary Executive Commissioner of the British 
Section (Mr. Arthur Serena). The fétes and festivities 
came to a conclusion on June 6th with the visit of the 
Lord Mayor of London to Milan and to the Exhibition. 
The Swiss delegates received a special invitation from 
the Mayor of Genoa, and yisited a port which must 
necessarily increase in importance by reason of the new 
artery connecting it with Switzerland. 

France was well represented at Milan, through its 
Press, but the absence of its official representatives at 
Lausanne during the celebrations there of the opening of 
the Simplon route caused regret in Switzerland, as also 
in France. It was asked in Lausanne why France, 
which, in 1870 and 1876, so much desired this new route, 
should be absent at the celebration of its opening in 
Switzerland. The reply to this question by a French 
journal* may be quoted as showing French feeling in 
regard to certain proposed railway lines described a few 
weeks ago in these columns! :— A campaign had been 
so skilfully conducted by a Geneva combination to pro- 


| cure the boring of the Faucille, that years of time have 


| 


been necessary to demonstrate that this mad enter- 
prise could, if aecomplished, only serve Geneva 
interests, and not those of France. France has 
refused to expend 120 millions for Geneva, but 
to advance 380 millions to 


—Frasnes-Vallorbe. Ministry has succeeded ministry at 
the public works, and its members have sought to favour 


| electoral, local and personal interests; not one has 


| assured for France the place she should have occupied in 


| 


If working | 


apprentices ls. per day, on actual hours worked exclusive of extras. | 


For Sunday, Good Friday, and Christmas Day, one day's board 
money shall be paid. 
RalLWAY FaREs, 


Third-class raileay fares, where available, shall be paid each | 


way once a week to parties working within 30 miles. If over 30 
miles and under 60 miles, once a fortnight. If over 60 and not 
exceeding 100 miles, once a month. If over 100 they shall then be 
suvject to special arrangements. 
_ Payment of wages.—Following the checking of the 
pay-roll, the wages clerk will prepare a list of sovereigns, 
half-sovereigns, silver, and copper he will require, and 
pass the figures to the cashier, who will prepare his 
cheque on the bank accordingly. It is also very desirable 
that each workman should know what wages are calcu- 
lated as due to him, and to this end the “ wages slips,” 
printed in copyable ink, as shown by Fig. 58, are 
strongly recommended. They are arranged in perforated 
sheets of twenty slips each, copied in a press-copying book 
and agreed in total with the aggregate total in wages 
book, which is handed on to the job clerk for labour cost 
purposes, the sheets taking the place thereof on the 
arrival of the cash from cashier's office. After counting 
this and arranging the various coins in stacks, the wages 
slips are torn apart to be placed in small numbered 
envelopes or cash {ins along with the several wages, 
arranged in numerical order on numbered wooden trays. 
The work is thus carried out silently and expeditiously by 
two men, and as there are none of the mistakes that 
“calling over” produces, balancing loses its terrors for 
the pay clerk. 

Wages unclaimed.—Should any wages remain over 


Fic. 58.— Wages Slip, 2in. by 2in. 
No. ... 

ME =e see ee 

Fares and expenses 

Premiums use 





Total 


unpaid through the absence of workmen, the pay clerk 
must prepare a list of the same in an “ Unclaimed 
Wages ” Book, and see that the signature of the recipient 


is duly obtained when claimed. Payments by proxy 
should only be made on a written request from the 
workman. 








THE MILAN INTERNATIONAL EXHIBITION. 


AceorpinG to the original programme, this Exhibition, 
opened on April 28th last, commemorates the completion 
for regular traffic of the third great Alpine route connect- 
ing the railways of Italy with those of Switzerland and 
France. The new Simplon route to Italy is symbolised 


in the Exhibition by architectural representations of the | 
tunnel, by the working reproduction of the advance | 
| we understand why the technical element in the Exhi- 


headings, and by abundant graphic representations 
whilst attention was further directed to the fact which 
it commemorates, by the visit of the President of 
the Swiss Confederation to Milan on May 4lst, the 


rejoicings which preceded his departure in Switzerland, | 


and those which followed his arrival in Italy, In 
the reception of the representatives of public bodies 
from Switzerland and of the Press from all parts of 
Europe, the authorities at Milan have been Yery cordial, 
and sometimes lavish, in their hospitality, and on this 
particular occasion no people of Italy could have been 
more spontaneous in their welcome to strangers than the 
Milanese, whose sympathetic character appears to be 


iicceptions were given by the City of Milen and by the 








| of the Exhibition put together. 


At the present time it 
appears clear that the Frasne-Vallorbe project will not 
suffer by the proposed new Bernese route—i.e., Wild- 
strubel—to such extent as to warrant France abandoning 
the sole possible advantage which the construction of 
such a line would ensure for her. 

The Exhibition now celebrating the completion of the 
Simplon Tunnel deals almost exclusively with means of 
transport, by means of steam locomotives and modern 
cars, whilst general railway plant, machinery and equip- 
ment also occupies a very large place. Thiscovers every- 
thing of engineering interest at Milan. 

The rest may be described as well laid out grounds of 
large extent, decorated with buildings of fancy archi- 
tecture, but all in excellent taste and remarkable in effect 
when it is remembered that they are for the greater part 
only canvas and plaster coverings on steel frames. In 
these buildings the exhibits are not of a nature to 
require any effort of the intellectual faculties, even of an 
untrained mind, to understand. All is light, pleasant, 
and sufficiently diverting to those who care to watch 
small machines at work producing goods for the home 
or for personal attire. 

The English manufacturer has been, we are led to 
infer, thoroughly impressed with the wanton throwing 
away of manufacturing “secrets” at most exhibitions. 
Possibly to avoid such leakages, he has shown the least 
possible goods of a mechanical nature; and it is notice- 
able that almost all other countries have done likewise. 
This is undoubtedly fully in keeping with the idea of the 
moment—that the individual exhibitor gives his secrets 
away at an exhibition. Railway companies and loco- 
motive car builders stand out as an exception— 
they have no secrets. The idea exists that there 
are valuable secrets disclosed in showing machinery 
of any kind to the public gaze. But, as a matter of fact, 
it is, even for an expert, difficult to learn anything instruc- 
tive, or that is not already known, from the mere looking 
ata machine. The outside mechanism that is visible 
leaves much unrevealed. Moreover, it is the exact pro- 
portions of the parts and the disposition of the pieces 
that are of the most value to a would-be imitator, and, 
furthermore, the latter, if intent on copying, will buy a 
machine and learn all that he wants; and while the 
manufacturer imitates the ostrich in “ hiding his head” 
from the lay visitor at exhibitions, his smart customer 
has already gained far more than he could do by 
visiting such displays. 

It will be readily understood from the foregoing that 


| at Milan there are no prime movers whatever, no great 
| metallurgical tools, no rolling engines, no huge presses, 
|no winding engines, no pumping engines or goliath 
| cranes, &c. &e. &2. 


The 12,000 horse-power rolling mill 
turbines of a certain Italian ironworks will probably 
never be shown in public. _Hence the question occurs to 
the visitor at Milan: How has the Italian engineering 
manufacturer viewed this occasion? And the answer 
which he would make would seem to be this: “We have 
collaborated in making a new line of international con- 
nection with northern Europe. We show you our means 
of transport in Italy; but if you wish to see our great 
hydro-electric stations, our applications in various forms 
of power transmission by electrical current, our progress 
in metallurgy, in mechanical engineering, our pneumatic 
hammers up to 100 tons, our hydraulic presses up to 
5000 tons, our turbine equipments up to 12,000 horse- 
power, our examples of masonry and armoured-concrete 
bridges and other structures, then avail yourselves of our 
new route, and create by visits new ties of friendship.” 
Accepting this as the reply to our unspoken question, 


bition has given way to one of pleasurable diversion, 
that is always presented in an elegant and artistic 
manner, 

The international railway section represents the bulk 


of the exhibits, its intrinsic value alone completely | 


sinking into insignificance the whole of the other parts 
It is, in fact, a splendid 
display, exceeding in number of exhibits Paris of 1889 
and Liége of 1905, although of less importance than 


| Paris (Vincennes), 1900. The examples shown are all 
| completely modern, and instructive in the highest degree. 
| In the locomotives no strikingly new creation or depar- 
p2cu iwly indigenous to the great Lombardy capital. | isis sea ed Bucky iS ; 


; 
* Kelaiy, | Tue Excrseer, March 9th and 23rd, 
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ture from the types of last year are visi 
spectacle in Bs eet designed for per. e 
speeds would have been given us, except for the si mae 
abstention of two of the most “ brainy” loco eae 
builders in Europe.. To a railway, or to a mechania! 
engineer, the locomotives alone warrant a visit to ay 
There are, however, certain new types of machine ye 
in place, and others may be too late for the Exhibit tee 

On the popular or pleasurable side of the Exhibi 
tion there are two predominant features: motor oo 
and implements of destruction of life and property 
appear to captivate the popular taste, “ti 
apparently arising from the same genial idea of sport—the 
fascination of watching an event of which the result ‘. 
uncertain. Motor cars are lodged together in one buil i 
ing; guns, shell and shot, and warship models Seni 
largely here, there, and everywhere all over the a 
hibition. - 

The best British exhibit, representing live trade is j 

° : . oe sisin 
the agricultural section. It is only fair to mention the eX 
hibitors by name. Novelty or improvement cannot be dealt 
with here. Our annual shows at home will have revealed 
anything new which is embodied in the exhibits of any 
kind af the Milan Exhibition. Clayton and Shutti¢. 
worth, Limited, show portable engines and threshers 
and a traction engine; Garrett and Sons, Leiston, 
portable engines up to 50 horse-power, the _fire-hox 
with M-pattern crown, and _ threshing machines 
Marshall and Sons, Limited, Gainsborough, have a large 
exhibit of portable engines up to 30 horse-power, and 
threshers ; Ruston, Proctor and Co., show traction and port. 
able engines and threshers; Blackstone and Co., Limited 
Stamford, exhibit swathe turners, rakes and hayimakers: 
Martin Cultivator Company Stamford, show a swathe 
turner, cultivators, and cultivating  scuarifiers. A]] 
these exhibits are, of course, presented by the resident 
Milan agencies. 

In the Maritime Section Vickers, Sons and Maxim 
exhibit naval guns of 12in., and 19 cm. calibre, and auto. 
matie guns, with models of shot and shell; Babcock and 
Wilcox, Limited, show their well-known boiler with a chain 
grate, and a coal conveyor; Chadburn Ship Telegraph 
Company, Liverpool, show ship telegraphs; the larnley 
Ironworks, samples of twisted iron ; the Steel Company of 
Scotland, Blocknain, Glasgow, samples ot locomotive wheel 
centres, tires, crank forgings, &e.; Thos. Firth and Son, 
Limited, Sheffield, shot and nickel steel air vessels for 
Whitehead torpedoes ; the Worthington Pump Company, 
pumps and condensers; Davidson and Co., Belfast, 
Sirocco fans; Reavel and Co., Limited, Ipswich, quadru- 
plex compressors, presented by White, Child and Beney, 
Limited ; W. Reid and Co., 112, Fenchurch-street, pulley 
blocks, drill, serewing machine; Fellow Brothers, Clyde 
Works, Cradley Heath, pulley blocks; Beldam Packing 
and Rubber Company, 98-94, Gracechurch-street, samples 
of metal packing; Stephens and Son, Falmouth, samples 
of hemp and wire ry Frictionless Engine Packing 
Company, Limited, of Manchester, samples of packing. 

Samples of coal are exhibited by Hoods (Merthyr) 
Coal Company, Limited, Cardiff, and by the Ocean 
Merthyr Steam Coal Company, Cardiff, the latter showing 
also a mine truck and section of a gallery. 

The great part of the maritime exhibit is taken up by 
models under glass cases and photographs of steamers and 
warships, including those by W. Denny and Bros.; W. Dox- 
ford and Sons, Sunderland; Hawthorn, Leslie and Co., 
Hebburn-on-Tyne; “Orient Mail of Australia”; Fair- 
field Shipbuilding and Engineering Company, Glasgow; 
J. L. Thompson, Limited: John Brown and Co., Limited, 
Clydebank; Swan, Hunter and Wigham Richardson, 
Limited, Walisend; Palmer’s Shipbuilding and Iron 
Company, Jarrow, associated with the Societi Cantieri 
Savoia-Palmer Di Genova; Armstrong, Whitworth and 
Co., and others besides. Models of boats of the principal 
mail lines are also shown by the Cunard, P. and 0., 
Union-Castle, &e. ke. 

This maritime section is at once the brightest and 
most popular of the British section. 

Amongst working machinery (general), textile machinery 
is shown by John M. Sumner ard Co.; Robert Hall and 
Sons, Bury ; George Hodgson, Limited, Bradford. Lino- 
type and Machinery, Limited, exhibit examples of type- 
setting machines and printing presses. 

The land transport building adjoins the magnificent 
display of locomotives and rolling stock made by Austria. 
Without comment it will suffice here to’ mention briefly 
the principal exhibits: small show case of twine and 
cotton; small exhibit of rubber door mats and tubing, 
pedestal stand showing cycle sprocket chains, show 
case of ordinary boots, models of Smith’s patent auto- 
matic coupler, two small packing cases not opened. 

A small portion of the small section devoted to 
hygiene contains the wares, baths, &c., of the Doulton 
Potteries, of Lambeth; gas stoves by Richmond 
(Warrington); some photographs of mines, and models of 
temporary and permanent fever hospitals. } 

There are, in addition, minor exhibits, some of which 
are either difficult to trace or are not yet in_place: 
besides the special outside pavilions of British, British- 
Italian shipbuilding firms. All the foregoing are to be 
found in the extensive military parade ground or Piazza 
d’Armi. About a mile distant, in the Parco del Sempione, 
connected to the parade ground by overhead electric rail- 
way, there are small retrospective, fishery, social 
economy, and decorative art section: belonging to Cireab 
Britain, 


j Sars 
: Soth 
this feeling 


LEAD Pencits.—We have received from the Ameri an Leal 
Pencil Company, of 21, Farringdon-avenue, and New York, a = 
containing seventeen pencils, which range in hardness from 0». 
to9H. We have tried many of these samples, and find them of a 
high quality. We think it will be found, however, that the defini- 
tion of hardness does not agree with the standards to which we are 
accustomed. The H.B., for example, the most used grade, strikes 
us as being harder and greyer than other H.B.’s, ‘This we mention 
as a guide to English purchasers, 
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OBITUARY. 


FRANCIS WILLIAM WEBB. 


Ox Monday night last Mr. Francis William Webb, 
, me will always be remembered in connection 
with the London and North-Western Railway, died at 
Bournemouth. It is some four years ago now that Mr. 
Webb, after being connected with it with only one break 
for over half a century, severed his connection with the 
North-Western Railway, owing to ill-health. Half a 
century is a long while, and much took place during 
that period. It was in 1851 that Mr. Webb became a 
mupil of Mr. Francis Trevithick, who was the first loco- 
motive superintendent of the London and North-Western 
line. He served an apprenticeship of six years, being 
afterwards for three years an assistant in the office. In 


whose na 


February, 1859, he became chief draughtsman at Crewe, | 


and from September, 1861, to July, 1866, was chief 
assistant to Mr. Ramsbottom, in that position having 
the management of the design and construction of loco- 


motive engines, the new Bessemer Steel Works, water- | 
works between Whitmore and Crewe, gasworks, «ce. | 


This commenced when he was twenty-six years of age, 
and he was certainly young for such a responsible post. 


Between the years 1866 and 1871 occurred the one break | 


in his long connection with the railway. During this 
period he was 
and Steel Works. In the latter year, however, on Mr. 
Ramsbottom’s retirement, he was offered the position of 
chief mechanical engineer to the 
railway, and he accepted it. This 
save him absolute control of 
13,000 men, and the designing 
and carrying out of the whole of 
the mechanical engineering works 
for all the London and North- 
Western Railway system. For 


partner in and manager of the Bolton Iron | 


‘* go-as-you-please system.” The train was started by 
the outside cylinders, which delivered into the valve 
chest of the inside cylinders, and the various pressures 
adjusted themselves, so that the distribution of work was 
fairly equal. The great defects of these engines were, 
first, that they could not run fast down hill because of 
the great back-pressure resistance on the huge inside 
cylinder, which was in the larger engines 380in. in 
diameter. Again, they were bad starters. The two 
small outside cylinders could not start a heavy train, 
but they could slip the single pair of driving wheels, 
and so put steam into the low-pressure chest. An engine 
might be seen at a station, with the trailing drivers 
revolving on the rails until the back pressure in the 
receiver became too great, and they stopped; then the 
low-pressure engine wvuld start. In all cases the train 
began to move with a more or less violent surging action, 
set up by the low-pressure piston, and of this the pas- 
sengers complained. On the whole, these engines were 
not a success. It has always been impossible to obtain 
any accurate data as to their consumption of fuel in 
regular work. In these compound engines as first built 
the inside cylinder was fitted with a Stephenson link 
motion, but in the latter engines this was suppressed, 
| and a single excentric took its place, loose on the crank 
shaft, and driven by springs precisely in the same way 
jas the valves were worked in old-fashioned paddle 
engines. We have spoken of them in the past tense 
because the type is dead. Even Mr. Webb gave up 
building them in 1897, when he brought out a very fine 








thirty-one years he had supreme 
eonmand of things mechanical on 
the line, and was responsible, not 
only for the design of, it is said, as 
many as 4000 locomotives, but for 
the invention of a whole host of 
devices and apparatus for use in 
railway work, 

Such is in brief outline the life 
of Mr. Webb. To do more than 
outline briefly some of the work 
he carried out would be impossible. 
Few better places could be found 
in which to read an obituary notice 
than our own pages. From time 
to time, and at but short intervals 
in the majority of cases, we have 
had to chronicle some one or other 
of his designs in locomotives or of 
his inventions. Mr. Webb would 
always most courteously supply us 
with details of his work. 

Mr. Webb's ingenuity by no 
means was confined to the actual 
design of locomotives alone. In 
nearly every department of his 
work he found something which he 
thought he could improve. It is 
said of his inventions that they 
would fill a small museum. They 
had to do amongst other things 
with boilers, fire-boxes, blast-pipes, 
cranks, cylinders, axle-boxes, steel 
sleepers, continuous brakes, signal- 
ling apparatus, &c. 

He was made an Assoc. Member 
Inst, C.E. in May, 1865; was trans- 
ferred to Member in 1872, and later 
on was a Vice-president. 

A distinguishing feature in Mr. 
Webb's character was intense faith 
in himself, very largely justified by 
the successes which he not infre- 
quently secured. In the hands of 
his predecessor, Mr. Ramsbottom, 
much more had been attempted at 
Crewe in the way of working iron 
and steel than had before time been 
dreamt of as suitable for a railway 
works. His duplex steel hammer is 
still there, and rolling mills of considerable power. Mr. 
Webb pushed the system still further, and put down a 
complete Besssemer converter plant. He patented and 
made much use of a most ingenious system of casting 
engine-wheel centres. The moulds are mounted on 
tables, which can be rotated rapidly on a vertical axis. 
The steel is poured at the centre, and forced into the 
smallest cranny by the great pressure induced by the 
centrifugal effort. Steel sleepers, and various improve- 
ments in permanent way, signals, the working of points, 
and such like formed the subject matter of various patents 
which he took out. 

It is, however, as the persistent advocate of the 
compound locomotive that Mr. Webb will be best 
remembered in the future. For more than twenty years 
he built nothing but compound locomotives for his fast 
passenger service. The first of them “The Experiment ” 
Was put to work in 1882. These locomotives were quite 

original in principle, and have never been used, save 
experimentally, off the London and North-Western 
system. Two outside cylinders fitted with Joy's valve 
gear drove the trailing pairs of four driving wheels. The 
leading pair had a single-crank axle which was worked 
Y One very large low-pressure cylinder between the 
‘ames. The exhaust pipes from the high-pressure 
cylinder curled round inside the smoke-box, constituting | 
4 small intermediate receiver. The wheels were not | 





ee nor was there any separate starting valve. | 
'@ two pairs of driving wheels acted on the 





FRANCIS WILLIAM WEBB 


four-cylinder compound engine, which has done excellent 
work, and is doing yet better since Mr. Whale fitted it 
with separate expansion screws for the high and low- 
pressure cylinders. In 1901 Mr. Webb put on the line an 
enlarged type of four-cylindér compound, representing 
the last work of any importance which he accomplished. 
The four cylinders—high-pressure outside—all work on 
the leading pair of four-coupled wheels, 7ft. lin. diameter, 
and the cranks have balance weights forged on them, as 
in marine engines. All Mr. Webb’s locomotives have 
been illustrated and fully described as they were brought | 
out, in the pages of THE ENGINEER. 

Among his smaller inventions may be mentioned a 
flat slide valve, circular in shape; the ports were sickle- | 
shaped to suit the edges of the circular valve. The 
centre of the valve did not quite coincide with that of the 
valve spindle, and the effect was to make the slide valve 
move round in the bridle, and so equalise the wear on the | 
faces and prevent grooving. 

Mr. Webb was a persistent advocate of steel. He 
began building steel boilers in 1873, and if steel fire-boxes 
were not a success, that was certainly not his fault. At 


| one time he used a “ wet-bottom.”’ fire-box—we believe, 
| to get over trouble between steel plates and foundation | 
| rings. 


But they were heavy, costly, and inconvenient, 


and are not now used. Early in his career at Crewe 


he claimed that he was building the cheapest. loco- 
motives in the world—excellence not being sacrificed. 
single 


It said that he turned out a driver 


Was 





| passenger engine, with cylinder 17in. by 24in., and 
tender, for £1800. His small six-coupled coal engines 
were models of simplicity, certainly without a super- 
fluous part in them. He was the first to make 
the small ends of connecting-rods solid. They were 
fitted with hardened bushes, which, when they got slack, 
were thrown on the scrap heap, new ones being put in 
their places. He substituted cast iron excentrie hoops, 
which could not be set together, for brass liners. When 
the hoops were slack they were thrown away, and 
replaced by new hoops, everything being standardised. 
In this and many other ways he tried to effect economies 
in repairs, which were often successful in the smaller 
locomotives of the past, although they would not answer 
in the present day. 

Mr. Webb’s temperament was peculiar, and he was not 
fortunate enough to make many friends. He never 
married, and there is little doubt that a fear of the disease 
to which in the end he succumbed overshadowed his life. 
He was an exceedingly able business man. Indeed, in 
many respects he deserved to rank in the front order of 
mechanical engineers. He fully enjoyed the confidence 
of his directors, and he was thoroughly respected by the 
great army of workers who served under him at Crewe. 


WILLIAM CUDWORTH. 


We announce with regret the death on Monday, at 
Saltburn, of Mr. William Cudworth, late one of the 
chief engineers of the North- 
Eastern Railway Company, in his 
ninety-first year. He was a native 
of Darlington, and as a youth 
became associated with the old 
Stockton and Darlington Railway, 
the first passenger railway in the 
world. Under Mr. John Dixon, 
the first permanent way engineer, 
the late Mr. Cudworth served his 
apprenticeship, and subsequently 
he succeeded that gentleman in his 
position of chief engineer of the 
Stockton and Darlington Railway. 
After the amalgamation of that 
railway with the North-Eastern 
Railway in 1873, Mr. Cudworth con- 
tinued in the post of chief perma- 
nent way engineer until his retire- 
ment from professional life. His 
son, Mr. W. J. Cudworth, late of 
Darlington and now of York, is 
chief engineer of the southern 
division of the North-Eastern Rail- 
way at the present time, and his 
brother James, who was once loco- 
motive superintendent at Bank 
Top, Darlington, has been well 


known in connection with the 
locomotive department of the 
South-Eastern Railway. Mr. Cad- 


worth’s sister married the late 
Alderman Kitching, one of the 
leading builders of locomotives in 
the country; he constructed the 
Derwent, which now stands on a 
pedestal in Bank Top Station, 


Darlington. Alderman Kitching 
was a director of the North-Eastern 
Railway. 

J. E. MATHEWSON. 


THE news of the death of Mr. J. E. 
Mathewson, managing director of 
Tilghman’s Patent Sand Blast Com- 
pany, Limited, and Geo. Richards 
and Co., Limited, Broadheath, Man- 
chester, on the 31st ult., was received 
with feelings of deep regret in that 
district. When General B. C. Tilgh- 
man introduced the sand blast into 
England he engaged Mr. Mathewson 
to exhibit the process at the South 
Kensington Exhibition in 1873. On 
the formation of Tilghman’s Patent 
Sand Blast Company in 1874, Mr. 
Mathewson was made manager of 
the engineering department. General 
Tilghman subsequently acquired a 
substantial interest in the firm of George Richards and 
Co., Limited, machine tool makers, Atlantic Works, Broad- 
heath, and on his retirement Mr. Mathewson took full 
charge as managing director of the joint undertakings. 





HENRY WATSON. 

Tur death is announced of Mr. Henry Watson, late 
managing director of Clayton and Shuttleworth, Limited. 
Mr. Watson, who was in his seventieth year, went to the 
Stamp End Works fifty-four years ago. There were at that 


| time eighty men employed. Now there are over 2000. 








DOCKYARD NOTES. 
THE Japanese cruisers of the Tsukuta class will, it is now 
reported, carry four 12in. and eight 8in. guns, besides a 
dozen 4°7’s as anti-torpedo guns. 





THE Dreadnought has got her funnels up. They are of an 
exaggerated oval shape, of almost invisible slimness viewed 
end-on, of apparently enormous size viewed broadside. 





THe large amount of space occupied by the 10in. guns 
of the Kashima and Katoriis‘a matter of comment. There is 
just reom for the6in. gun between each pair, and that is about 
all. This is due to their being placed well back, so as to 
keep their blast clear of the big guns—an improvement upou 
the King Edward conception. 


Titk eruiser Minotaur has been launched at Deyonport. 
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REINFORCED CONCRETE BAR. 


A STEEL bar for reinforced concrete has been introduced into 
this country from America. The bar in question is that 
known in the United States as the ‘‘ Johnson,”’ and it has, 
we understand, given some good results in the various tests 
that have been carried out upon it. The Patent Indented 
Steel Bar Company, Limited, of Queen Anne’s Chambers, 
Westminster, is manufacturing it in this country. Numerous 
advantages are claimed for this bar, the more important 
claims being (1) that a higher working stress can be used 
than would be adopted for soft steel bars, because the elastic 
limit is very high. Consequently, proportionately less metal 
is required. (2) Cracks in the concrete cannot penetrate to 
the indented bar so long as the stress in the steel is inside 
the elastic limit. (8) Reduction of the cross section of these 
bars due to tension stress inside the elastic limit in no way 
reduces their effective grip on the concrete. (4) Vibrations 
and shocks do not impair their bonding value. 


equation of some workmen. 
The bars are rolled whilst hot, the rolls being cut in grooves 
o give the desired form to the bar, Fig. 1. Its peculiar shape is 


Fig. 1—THE JOHNSON INDENTED BAR 

shown distinctly in the engraving. An examination of the 
illustration will reveal the fact that wherever a cross section 
of the bar is taken the area is always the same—that is, the 
net section and weight of the bar is uniform throughout, and 
the same as for an ordinary bar. The metal used in its 
manufacture is a special high carbon steel of about 
55,000 lb. elastic limit. This is high, as compared with 
the elastic limit of ordinary steel bars. i 
mechanical bonding of the bar enables this high elastic limit 
to be utilised. 


able economy is effected with this system. The tensile 
strength of the steel used is 100,0001b.—or, approximately, 


system of construction. The concrete used depends upon 
local conditions and considerations, and, consequently, does 
not require to be referred to here. We give below two tables, 
showing results of tests made by Professors Spofford and 


(5) Being | 
formed by rolls whilst hot, the bars are all alike, the shape | 
of each piece in no way depending upon the personal | 


It is said that the | 


It is further said that the saving in metal is | 
inversely proportional to the elastic limit, and thus consider- | 


lof the section shown in the diagram already referred to, and 
| they are spaced evenly 8ft. apart. ‘‘Indented’’ bars have 
| been used throughout for reinforcement, and the method 
employed is also shown in the diagram. Bars are placed 
| both longitudinally and vertically in the walls, whereas in 
| the face of the wall they are placed transversely. On the dam 
side of the wall the reinforcement at the bottom has been 
| carried into a massive concrete toe which runs from one side 
| of the dam to the other, and the function of which is firmly to 
| hold down the structure. In the wall itself there are three 
| wooden beams whose positions are indicated in the diagram 
| which are placed there to prevent any lateral movement of 
the wall. Two manholes are provided in each section, the 
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Fig. 2~GALVESTON SEA WALL 


space between the different sections being bridged over by 
planks. This enables a thorough inspection of the dam to be 
easily made, and it will be noticed that small incandescent 
electric lamps have been arranged so as to light up the 
passages. The special feature of the construction is the 
manner in which water is allowed to remain at the bottom 
of the structure, Fig. 4. It is claimed that this arrange- 
ment prevents the dam from losing its stability should the 
water leak through the face. For instead uf the hollow part 
of the dam filling with water, it is now impossible for the 
| water to rise above the level of the overflow. The illustra- 
tions given in Figs. 11 and 12, page 581, show both faces of the 
dam in the course of construction. In one of these views 
the arrangement of the ‘‘ indented ’’ bars in the face of the 
wall is clearly visible. It will be noticed, as mentioned 
before, that they are allarranged lengthwise. The bars are all 





Constant on the bonding between steel and concrete in this | 


bar. 


Results of Tests by Prof. Spofford on the Union between Concrete 
and Steel. 





Shearing stress 
. of net 


imbedded 
in the concrete. 
Inches. 
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cross section of 
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sq. in. of net 

section, _ 
Stress on rod 
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678 7,200 
545 93,700 
98,400 
89,100 
$0,000 
90,500 


Concrete split. 


So 
-_ 
he 


Concrete split. 


Rod boke. 


0-14 


0-14 354 


0-31 619 Concrete split. 


0-31 467 Concrete split. 


0-31 483 Concrete split. 





Results of Tests by Prof. F. H. Constant on Bond between Steel 
and Concrete, Table.of Comparative Mean Values. 





Age 
concrete 
(days). 

Minimum 
net section. 


Type of bar. 


Imbedded 
length, 

Unit stress 
in bar 


in inches. 


Super area, 


of 





31,620 1577 102,000* 
39,9004 


58,500 


Johnson 
Jobnson 12,360 591 


18,120 908 


Johnson 





Remarks. —* Concrete split (1: 2:4 concrete). + Concrete split (1:3:6 
concrete). { Concrete split (1: 4:8 concrete). 

The accompanying illustrations show the practical appli- 
cation of these bars in three interesting undertakings. The 
first of these is the Galveston sea wall. Our readers will 
probably remember that on September 8th, 1900, owing to 
an overflow of the Gulf of Mexico, a terrible disaster befell 
the people of Galveston, 8000 lives being lost, and damage to 
the extent of £4,166,600 being done. The new wall, which 





Fig. 3—FILLING IN CONCRETE 

‘‘forms’’ were used for that purpose. The comparative 
thickness of the walls and the general method of construction 
are also clearly defined in the drawing. 

Another interesting application of the ‘: indented ’’ steel 
bars is shown in the illustrations, Figs. 5 to 10. The 
engraving represents a large gasholder tank belonging to the 
Key City Gas Company, of Dubuque. The tank is made 
throughout of reinforced concrete. It is 86ft. in diameter 
inside, and the height of the wall from the inside is 21ft. 5in. 





| A section of the wall is shown in Fig. 5. 


The inside is quite 
perpendicular, whereas the outside tapers towards the top, 
| and is finally capped with a coping 2ft. 9in. wide. The wall 
is 18in. thick at the bottom, tapering to 12in. at the top. 
| Stiffening piers were erected round the tank at intervals of 
about 30ft. After the preliminary foundations, &c., had 
been finished, all the ‘‘indented’’ bars were then placed 
|in position before the concrete was added. The bars 
were placed both vertically and horizontally, and were 





was built to protect the town from any further danger from | 


an overflow of the Gulf, was made 6in. higher than the 
highest recorded flood. It has a total length of about three 
miles, and is made entirely of conerete reinforced with the 
‘*indented’’ steel bar. The diagram Fig. 2 shows the 
position of the reinforcement. Each bar is 10ft. long and 
ljin. square. 
wall with 1jin. round steel rods 10ft. long, the ends upset, 


threaded, and provided with 10in. washers at each end. | 
Owing to cost; however, it was decided to substitute indented | 
steel bars, and to space them so as to keep the same section | 


of material as in the original design. We are informed that 
these bars have proved quite satisfactory. The wadl.is built 
on @ round piling foundation, the piles being 45ft. in length 
and not less than 12in. at the top and 17in. at the base in 
diameter. The wall itself measures 16ft. at the base, and 
17ft. high, and 5ft. across the top. It is protected from 
undermining on the Gulf side by an apron of ‘‘rip-rap ’’ 27ft. 
wide, as weil as by a row of sheet piling extending the entire 
length of the wall, and driven down to a depth of 24ft. 
The engraving given in Fig. 3 shows the. bars held -in 
position and the concrete being filled in. 

In Fig. 4 we give a drawing illustrating a cross section 
of a dam which has been placed across the Battenkill in 
Ameriea. The design of the dam, which is quite uncommon, 
has been patented. It consists of a series of reinforced con- 
crete walls, placed longitudinally in the stream, which are 
covered with a conerete facing. 


It was originally intended to reinforce the | 
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Fig. 4—THE BATTENKILL DAM 


held together in position by means of wire. This method 


of holding the bars together was adopted so as to allow the | 
concrete to make its own joint. The horizontal bars were | 


cut in convenient lengths and curved to suit the radius of 
the tank, whilst the vertical bars were all in one length. 
The floor of the tank is also reinforced, the arrangement of 


| the bars being clearly shown in Figs.8 and 9. The whole of the 


staging was constructed before the work on the wall was 
| commenced. The staging, an illustration of which is shown 
in Fig. 9; was built all round the inside of the tank. The 
bars were then placed in position snd the concrete added. 
The rate of progress of filling in the concrete was about 3ft. 
a day, and in the engraving, Fig. 10, each day’s work is clearly 
indicated. In order to obtain the correct dimensions and 


Fach wall is 25ft. high, and | taper two ‘“ forms’’ were used, an inner and an outer one, The 





| placed in position, and the concrete added afterwards ; special 
44-5 tons—per square inch. The bars are adaptable to any | P » _ 











outer form can be seen in the illustration showin 
external view of the tank—Fig. 10. After each day's = 
these forms were raised another 3ft. and bolted in their Fels 
tion. The inner side of the wall being perpendicular, the in e 
form was vertical, whereas the outer ‘‘ form” was tilted te 
suit the taper of the external side of the wall of the t, % 
We give a view of the framework in Fig. 9. The oilaes i 
forms can also be seen in this view. They differ from ‘i 
others in size, but not in detail. These pilasters are a i 
13ft. 1gin. apart, centre to centre, and there are about teeak 
of them, A massive cross-shaped ferro-concrete pier has be : 
erected in the centre of the tank for carrying the crown of the 
gasometer when it is empty. Fig. 8 is an interesting illus. 
tration, showing as it does the floor construction. The te 
ing for the floor is also shown, and the forms for making the 
recess for the reception of the floor can also be seen She 
short bars extending from under the floor, and turned u « 
little, were connected to the long vertical bars used Se 
reinforcing the wall. As we have already mentioned, the to 
of the wall is supplied with a neat-looking cornice. The 
method of constructing this cornice is shown in Fig, 7 It 
is 2ft. 9in. wide by l5in. deep. The reinforcement consists 
of three ‘‘ indented ’’ bars arranged as shown in the engray. 
ing, and another bar, which is not shown, is placed alon 
the bottom. The bars in the engraving are each lip. ae 
and that not shown is a jin. bar. The anchor bolts extend. 
ing out of the concrete are for holding down the box plates 
of the columns for carrying the gasometer guide framing, 
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These anchor bolts extend into the pilaster for a depth of 
about 6ft. An illustration of the completed tank is given in 
Fig. 6. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


Many of our readers will be aware that at the invitation 
of the Institution of Electrical. Engineers « number of 
members of kindred institutions abroad are about to visit this 
country. A lengthy programme of visits and excursions has 
accordingly been arranged, and of this the following is a brief 
outline. 

The guests are expected to arrive on Saturday and Sunday, 
the 23rd and 24th inst. They and the members are requested 
to register at the Central Committee Rooms, which will be in 
the Empire Suite at the Hotel Cecil. On Monday, the 25th, 
the opening of the New Electro-Technical Laboratories of the 
National Physical Laboratory will be attended, and there will 
be a reception and banquet in the evening. On Tuesday, 
26th, visits will be paid to a number of electric supply works, 
&c., in and around the metropolis, and on Wednesday, 27th, 
Windsor will be visited. 

On Thursday, 28th, a special train will be run to Rugby 
and Birmingham, and opportunities will be afforded for 
visiting a number of works at each place, and in the evening 
the party will proceed to Manchester. Here, besides inspect- 
ing works and the Ship Canal on the Friday, the members 
will be entertained at luncheon by the Lord ™.ayor of Man- 
chester, and there will be a reception and \onversazione in 
the evening. 

Saturday, 30th, will be devoted to places cf interest in and 
around Liverpool. On Sunday, July 1st, Glasgow will be 
reached in the evening, an excursion havitig bean raade into 
the Lake District on the way up. Monday and Tuesday, 
July 2nd and 3rd, will be spent in Glasgow, in which place 
a varied programme of visits has been arranged. There will 


| be a reception and conversazione each evening, the first being 
| given at the University by Lord Kelvin, and the other by 


the Lord Provost and Corporation of Glasgow. Newcastle-on- 
Tyne will be reached on the evening of Wednesday, July 4th, 
a break in the journey having been made at Edinburgh. At 
Newcastle on the Thursday several visits will be paid, and on 
Friday morning Leeds will be reached. Here, again, various 
works will be thrown open to the visitors, and in the evening 
there will be a conversazione at the University. On Saturday, 


| July 7th, after more visits to works and a journey to Harro- 
| gate, the party will return to London. 








A New Pree Jomtinc MaTertAt.—An ingenious method of 
doing away with the troublesome plan of caulking water pipes 
by running molten lead into the socket is introduced to our notice 
by the Lead Wool Company, of Snodland, Kent, which sends to 
us a sample skein of lead wool. This consists of threads, or rather 
very small ribbons of virgin lead, cut by patented machinery in 
lengths of about 3ft. After the introduction of the usual hemp or 
yarn this strand of lead wool is taken and twisted until it fits the 
space in the socket. It is then well caulked, and this caulking 1 
repeated with each turn of the wool until the socket is filled and 
the whole is tightly pressed into a dense mass of lead, whereby, it 
is claimed, not-only a safe and efficient packing is obtained over 
the entire depth of the socket, but the joint is capable of with- 
standing a much greater pressure than the joint made in the 
ordinary manner. Very satisfactory tests appear to have been 
made, and we think it would be we pia while testing the 
material in actnal service, 
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SOME EXAMPLES OF. REINFORCED CONCRETE 


THE PATENT INDENTED BAR COMPANY, LIMITED, WESTMINSTER, ENGINEERS 


( For deseription see page 580) 

















Fig. GB-CONCRETE GAS HOLDER TANK Fig. 7—CORNICE CONSTRUCTION—-GAS HOLDER TANK 






































Fig. 8—FLOOR CONSTRUCTION AND CURBING Fig. 9-FRAMES AND PILASTER FORMS Fig. 1O—EXTERNAL VIEW OF TANK 
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RAILWAY MATTERS. 


Puans are reported to have been filed for a railway 
from Port Arthur, on Lake Superior, to Sudbury, Ontario, a 
distance of 560 miles. The projected line will give the Canadian 
Northern Railway a through line from Edmonton to Toronto, 


Tue De Bruyn concession for narrow-gauge lines from 
Buenos Ayres to Rosario, to General Villegas and Salliquelo 
stations on the Western Railway--and to the Military Port, with 
several branches, will be held by a company formed with capital 
subscribed in France and Belgium. In some districts the new 
undertaking will compete for local traffic with the existing 
railways. 

Tur change from steam to electricity on the New York 
Central terminal section wil] be made Ist September, covering 
77, miles at first on the main line, and 124 miles on the Harlem 
road. The new signalling system costs £400,000, and there will be 
forty-four operating terminal tracks instead of twenty-eight, as at 

resent. One hundred and cighty motor cars will be ready by 
server Thy 


Tue Manchester Corporation Tramways Department 
have commenced a service of motor omnibuses running between 
the Palatine-road terminus of the tramways and Cheadle and 
Northenden. The omnibus route will be of the circular order, 
with Palatine-road as the starting and finishing point, one doing 
the round by way of Cheadle and Northenden, and another by 
way of Northenden and Cheadle. The object of the service is to 
act as a feeder to the tramways. 


Dvurine 1905 the principal railway company—Strada 
ferrata della Sicilia—in Sicily was taken over by the State in 
pursuance of its poliey of acquiring complete control over the 
railways in Italy. This railway extends over Central and all 
Eastern and Southern Sicily, over a line of 1100 kiloms., with a 
ferry-boat service across the Straits of Messina. It handed over to 
the State 171 locomotives and the rolling stock of 3338 cars, 
together with a staff of 5089 individuals. 


Ow1nG to the difference in gauge between the Prussian 
and Russian railways much delay has hitherto been involved in 
the unloading and reloading of goods for transhipment across the 
frontier. According to announcements in the German Press an 
attempt is being made to meet this difficulty by the employ- 
ment of adjustable wagons. Two thousand are being installed by 
way of experiment, and, if they prove successful, similar rolling 
stock will gradually be introduced throughout the entire frontier 
railway systems of the two countries. 


Tue Russian Ministry of Ways of Communication has 
issued the traffic returns for 1905. During the year, 1091 versts 
were added to the length of Russia’s railway system. But this is 
the only increase to be noted, as com with 1904, The total 
number of passengers carried was 112,830,936, or 720,702 less than 
in 1904; and the goods carried—8,112,230,000 poods—weighed 
less than in 1904 by 572,075 poods. The combined receipts 
amounted to 606,496,686 roubles—i.e¢., 48,335,909 roubles less than 
in 1924, or a decrease from 11,766 roubles to 10,685 roubles per 
verat. 


THE Dutch Government has asked the States-General 
for a credit of 2,147,000 florins for the construction of railways in 
the Harlemmermeer, an old lake which was dried up about fifty 
years ago. The electric railway company proposes to construct 
three of the principal lines, as follows :—Amsterdam-Leyde, 
Harlem-Nieuwersluis, and Amsterdam-Alphen. The total length 
of these lines will be 110 kilometres. The total cost of construc- 
tion is estimated at 6,441,000 florins, to which the provinces and 
communes interested will contribute 2,150,000 florins. The work- 
ing of the lines will be confided to the Dutch Railway Company. 


THERE are no less than eight projected subsidiary 
feeding lines for the main trunk railway system in Sicily. Parlia- 
ment has approved of the construction of these lines at a cost of 
52,000,000 lire, but it does not appear that any further steps have 
been taken to place this scheme on the Budget estimates of actual 
expenditure. A French syndicate had come forward with a pro- 
position for the execution of the Southern Italian Railway exten- 
sions, but unfortunately the maturing of its projects coincided 
with the fall of the late Ministry. According to the British 
Consul, the new Ministry are desirous of retaining the construction 
of these extensions in the hands of the State. 


It is reported that the electric railway interests in the 
State of Pennsylvania will at the next meeting of the State 
Legislature make a strong appeal for the passage of a Bill which 
will allow the electric lines to carry goods. According to the 
Street Railway Review, while now there are no laws of the State 
which prohibit the electric lines carrying goods, neither is there 
any provision that it may be done, and so far but few of the 
larger roads have handled goods. Since the New Jersey Legisla- 
ture passed the Act allowing the electric roads of that State to 
compete in this class of traffic the Pennsylvania interests have 
become confident of the adoption of a similar Bill in their State. 


THERE have recently been issued by the New York 
Railroad Commission, traffic statistics of the Greater New York 
street railway systems, surface, elevated and underground, for the 
years 1904 and 1905. The summary at the end of this pamphlet 
shows that in the whole of Greater New York in 1905 the 
total cash fares paid was 1,171,151,698, and the total number of 
transfers was 271,195,524, making a total number of nger 
journeys of 1,442,347,222. The total car mileage was 23), 664,543. 
The total population of Greater New York in 1905 was 4,013,781. 
As the cash fares paid are all 5 cents, the total receipts of the 
street railway companies of Greater New York were in round 
numbers £11,710,000, or over 58s, for every man, woman and 
child of the population. 


Durine the year ending 30th June, 1905, very little 
railway construction work was carried out in New South Wales, 
and the only lines dealt with were Grafton to Casino and the 
Burren Junction to Cryon section of the Narrabri to Walgett and 
Collarendabri Railway. The Grafton to Casino line commences at 
Grafton, on the north bank of the Clarence River, and terminates 
at Casino, being a total length of 67 miles. With the exception of 
a few miles of ballasting and some minor works, the line is com- 
pleted, and it is expected that it will be handed over to the Rail- 
way Commissioners about the end of October. The amount 
authorised by the Act for the construction of the line is £257,000, 
to which 10 per cent. is added, making a total of £282,700. The 
amount expended to June 30th, 1905, is £264,392 8s. 3d. 


Tue extent of the damage to the property of the United 


Xailroads of San Francisco by the recent earthquake is placed 
at £250,000. This company had within the earthquake and fire 
area about 100 miles of line, laid for the most part as double 
track, in 50 miles of streets. Of this mileage, 60 miles was 
operated by the overhead trolley and 40 miles was operated by 
cable, The cable lines suffered the most from the effect of the 
earthquake and fire, as the concrete foundations were badly 
twisted and broken by the force of the shock. In many cases 
ulso the slot rail closed up, either on account of the twisting of the 
foundations or warping by the heat. Of the electrical lines within 
the fire area, of course, all the feeder and overhead work was 
destroyed, although the poles in many cases can be straightened 
ond utilised. So far as can be learned, the electric railway 
tracks did not suffer materially from warping of rails, although in 
a few isolated cases the tracks heaved as a result of the earth- 
quake and threw the rails ont of alignment, 


| 
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constructed after the manner of a steel ship. 


| nearly 3000 hands, the rate of w 


NOTES AND MEMORANDA. 


An electro-magnet, capable of unloading a carload of 
pig iron in three hours, with only one man in the crane, is installed 
at Salem, Ohio. To unload this amount by hand required the 
services of six men for six hours. 

San Francisco is to have a fifteen-storey steel building 
All the walls are to 
be of steel plates. According to the /roa Age, it will be the first 
building of its kind in the world. 

In one large firearms factory, near Liége, employing 
es for machine-tool operatives 
averages 3s. per day, but by the adoption of piecework many of 
these men earn between 5s, and 6s. per diem. 


Tur Secretary of State for the Colonies has received a 
telegram from the Governor-General of Australia stating that a 
proclamation bringing into force the Commonwealth Copyright 
Act, 1905, will be issued about the middle of this month. 


Durine 1905 eighteen new steamers measuring 43,154 
tons were added to the Dutch mercantile fleet, whilst twenty 
vessels measuring 34,711 tons were withdrawn, showing an increase 
of 8443 tons and a diminution of two vessels as compared with an 
increase in 1904 of eight steamers measuring 20,840 tons. 


Tue Belgian Government have always recognised the 
advisability of obligatory tests for arms manufactured and sold in 
the country. Close upon 2,500,000 guns are manufactured at 
Ligge yearly, and a large proportion of them exported to various 
countries, to bring the necessity of efficient testing into pro- 
minence. 

In a paper on “ Low Temperatures and Chemical 
Analysis,” by MM. d’Arsonval and Bordas, which was read before 
the Paris Academy of Sciences, an arrangement is described per- 
mitting of the direct determination of water in aqueous solutions 
by distillation at the ordinary temperatures, the receiver being 
kept at —80 deg. Cent. The method is very rapid compared to 
those in ordinary use. i 

A metHOD for the detection and estimation of small 


quantities of iron was described at a late meeting of the Paris | 
The method is based | 


Academy of Sciences by M. A. Mouneyrat. 
on the production of a green colour in dilute solutions of iron 


salts by the action of sulphuretted hydrogen in ammoniacal | 


solution. It is shown that the reaction is specific to iron, and is of 
extreme delicacy, serving to estimate this metal between the limits 
of 1 1000 and 1,1,000,000. 

Tue director of the United States census announces 
the result of the tabulation of statistics of shipbuilding, exclu- 
sive of Government establishments, for the year 1905, The figures 
indicate that there has been a fair increase in the shipbuilding 
industry as compared with the statistics of 1900. The capital 
investment in the industry has increased from £15,472,400 to 
£24,325,000. During the year 1905 2245 vessels of five tons and 
over were launched. Their gross tonnage is fixed at 645,330, and 
their value at £11,690,525. 

Since the accident on the battleship Kearsarge on 


April 13th, orders have been issued at the Navy Department 
directing that all electric switches be carefully protected. The 


switch in the forward turret of the Kearsarge was entirely ur.pro- | 


tected. The electric current was on, and when the shell tongs 
came in contact with it there was. a short circuit. This, says the 
Army and Navy Journal, was something impossible to foresee, in 
the opinion of officials of the Navy Department, but they propose 
to see that it never happens again. . 


A sincutak effectof friction was recently described before 
the Paris Academy of Sciences by M. E.Guyou. A spherical glass 
globe, filled with water and containing a fine powder, is rotated 
with a high velocity round one of its diameters as axis. The 


powder, if lighter than water, collects along the axis of rotation, | 


but if heavier than water the sphere is divided into three zones, 
separated by two parallels of latitude equidistant from the equator. 


The upper and lower segments are clear, the powder being distri- | 


buted in the central zone and mainly on the two boundary lines. 


A PAPER was read recently before the Paris Academy 
of Sciences on ‘‘Some Special Brasses,” by M. Léon Guillet. 
addition of an element such as aluminium toa brass containing 


copper and zine only yields an alloy possessing mechanical pro- | 


perties and a micrographie structure corresponding to a pure 
copper-zine brass of quite different composition. 


thus formed to the pure copper-zinc brasses of corresponding 
properties. 

AccorpbinG to the Cologne Gazette, the two main steel 
works belonging to the firm of Krupp at Essen employ six steam 
dynamos, generating 605 kilowatts continuous current at 110 volts, 
nine steam dynamos for continuous current at 550 volts, together 


equal to 5050 kilowatts, and two turbo-dynamos for alternating | 
current at 5000 volts, equal to 3200 kilowatts. The total length of | 
cables for the distribution of current for light and power amounts | 


to nearly forty-six miles. There are in all 950 motors eraployed in 
the steel works, equivalent to 16,000 horse-power, 1750 arc lamps, 
and 15,500 incandescent lamps. 


THREE dust preventives are on trial in Switzerland. 
The processes under consideration are oiling, watering with deli- 
quescent salts, and tarring. It is said the three processes have 
given general satisfaction, and the numerous trials made under the 


supervision of the Anti-dust League in Switzerland demonstrate | 
of anything | 


that the tar method is the most efficacious 
heretofore tried. The League urges frequent and substantial 


be but nominal. The French Government, after a four years’ trial 
of the tarring method, have obtained satisfactory results fully 
justifying the expense of from 24c. to 3c. per square yard. 


THE experiments made by the Northwich Urban 
District Council in sprinkling the roads with calcium chloride 
liquor to prevent dust were referred to recently in these columns. 
The surveyor has now reported to the Council that the experiment 
had been remarkably successful. The liquor has proved to be an 
admirable dust preventive, and, having regard to the longer time 
that it was effective, it was not so costly as ordinary street-water- 
ing. The Main Roads Committee of the Cheshire County Council 
have decided, however, that it is not expedient at present that 
the county surveyor should incur any expenditure out of county 
funds in connection with experiments with materials to prevent 
dust on the main roads, but they have authorised him to sanction 
the use by private individuals of such materials as he may consider 
advisable. 


ExpLosions in sewers near the south-westerly corner 
of Central Park, New York City, have been growing alarmingly 
frequent of late, says Engineering News. The cause for alarm is 
all the greater because it is believed that the explosions are due to 


The | 


From numerous | 
experiments on the addition of various elements, a quantitative | 
expression is developed referring the properties of the alloys | 


demonstrations of dust-settling processes, and estimates the cost to | station. 


Tur Heckmondwike District Council have decided to 
app'y for sanction to borrow a further sum of £44,000, whi A 
includes £13,000 for sewage farm extensions, : 


A Loca Government Board inquiry has beep held 
into the application of the Bournemouth Town Council for cant 
tion to borrow £18,000 for the purpose of constructing an uniter. 
eliff drive and works of cliff preservation and protection, wa 


AN estimate has been submitted to the United Stat., 
House of Representatives for an segmeciiion 6f £50,000 for the 
construction of a steamer for the Revenue Cutter Service, to - 
used for the removal of derelicts and other floating dangers ie 
navigation, The Secretary says it is desirable to begin y ork 
the vessel at once. 


REINFORCED concrete poles to the number of about q 
hundred are used on the transmission line along the Welland Canal 
in Canada. They are employed only where the wires must be 
carried at extra heights, cedar poles being used elsewhere, The 
first attempts to use reinforced concrete poles were unsuccessfy) 
but the present design is giving satisfaction, cwing to the details 
of the reinforcement ; 


Ir is stated that a well-known firm of London carries 
is experimenting with its first motor cargo boat for the quick 
delivery of parcels of a heavy kind. These boats are to travel vi4 
eanals and rivers. Motor cars are to meet them at certain points 
whence the traffic will be distributed by road. There are many 
kinds of goods which do not suffer from delay, being of an 
imperishable nature, and yet cumbersome and expensive to send 
by train. 


Ir is pro 


on 


sed to construct a reservoir seven miles 
from Suere, Bolivia, at an altitude of about 1000ft. above the 
level of the city. Into this reservoir there will converge tunnels 
from eleven springs of pure water, making up an available total of 
1050 gallons of water per minute. e water will be brought 
down to Suere through iron tubes with a force equivalent to 
150 horse-power, which it is proposed to utilise for an electric 
power installation, 


Tue U.S. Navy Department has completed plans for 
| the installation of six new wireless telegraph stations in the Philip- 
ines. The station to be situated furthest north will be at (ape 
| Bojeador, on the extreme northern end of the Island of Luzon, 
Other stations in Luzon will be at San Fernando and near Sorsogon, 
| in the province of Sorsogon. Another station will be on Romb!on 
Island, a fifth on the highest — on Cujo Island, and the station 
furthest south will be on Sulu Island, probably near the city of 
Sulu. q 


FurTHER consideration has been given to the great 
New South Wales scheme of water conservation, by which it is 
intended to irrigate an immense area of country adjacent to the 
Murrumbidgee, over which river, at Barren Jack, near Bookham, 
| it is proposed to erect a dam 200ft. high, to impound 33,380,864,000 

cubic feet of water. During the year necessary surveys, plans, 
| and estimates have been prepared, and the whole proposal is now 
| ready to be submitted for the consideration of the Public Works 
| Committee, 


| THe new lock at Molesey, in the construction of which 
Thames Conservancy workmen have been engaged since last 
Octeber, was opened for traffic on Saturday. The new structure 
| is 267ft. long and 30ft, wide, as compared with 168ft. and 19ft., 
| the dimensions of the old and familiar wooden lock which it super. 
| sedes. There isa normai depth of 8ft. 6in. on the sill, and of 





| 15ft. 6in. when it is filled. The total cost of the work, including 
| that of the construction of the temporary lock, which will now be 
| disused, has been about £16,000. 

NotwiTHsTANDING the likelihood that the United States 
Congress will adjourn without deciding whether the Panama Canal 
| shall be built with locks or at sea level, the Government are resolved 
| to prosecute work on the project during the ensuing fiscal year, 


| confining their labours to such features as can be utilised on a canal 
| of either type, says the Army and Navy Journal, The magnitude 
of the enterprise is again disclosed in the estimate of expenses for 
the coming year, which has been sent to Congress by the Secretary 
of War—the amount required being £5,269,656, 


Ir is stated that the United States Bureau of Insular 
| Affairs of the War Department has placed at a cost of £90,000 
contracts with the Atlantic, Pacific, and Gulf Company of New 
York for the construction of two great wharves at Manila, 
one 650ft. long and 110ft. wide, with pile and concrete cylinder 
superstructure, and reinforced concrete deck ; the other 600ft. 
| long and 250ft. wide. The depth of water in which these 
wharves are to be built is about 30ft. at mean low tide. Con- 
| struction work will begin immediately, and will take about eighteen 
| months, 


Tue machine workers in the Manchester and Salford 
district, who have asked for an advance of wages in the engineer- 
ing industry, anticipate that when the conference meets in London 
next week their request may be granted. The Executive of the 
| Amalgamated Society of Engineers has had the matter under con- 
sideration. About 2000 men are engaged in working the machines 
in the district affected. At the same conference, says the 
Manchester Guardian, the question of the ‘‘ turret” lathe being 
worked in the engineering — affiliated with the Employers’ 
Federation by the unskilled labourer will be discussed and it is 
hoped, settled, 


GREENOCK Corporation have decided to erect a refuse 
destructor in connection with the second electricity generating 
They have accepted the offer for the destructor of the 
| Horsfall empeny Leeds, the amount being £14,315. Reporting 
| recently to the Corporation, Mr. Robertson, the town’s electrical 
| engineer, stated that during the month of March the units of 


| electricity generated amounted to 278,583, an increase of 99,425, 


as compared with the corresponding period of last year. The large 
increase in the demand for electricity made it necessary that the 
new works at Dellingburn-square should be in operation not later 
than November next, 


Tue Gas Committee of the Leeds Corporation have 
decided to supply mantles and globes to their consumers in the 
hope that by so doing they will be able to refute the charges made 
against them of —— gas of poor quality, In defending 
their action, the Gas Committee assert that only about one person 
in ten knows how to fix a mantle, or has intelligence enough to 
keep the burner in proper order. By attending to the mantles 
and burners themselves the Gas Committee believe they can avoid 
complaints, and ensure that their customers will continue to use 
gas for lighting purposes. This development of municipal trading 
has evoked strenuous opposition from the retail traders. 


Tue battleship Africa returned to Chatham on Monday 
afternoon. After leaving Plymouth on Sunday she carried out an 





the discharge of gasoline into the sewers at motor car stations, 
This means not only possible injury or death from flying manhole | 
covers but also possible harm to buildings and other occupants 
from explosions and from fire, and also the likelihood that the | 
sewers themselves will be shattered. Damage to the sewers from | 
these explosions might lead to stoppages or to leakages, or both,t | 
thus flooding cellars and polluting the ground. The Board of | 
Aldermen of. New_York have very properly passed an .ordinance 
imposing a fine of £10 on any one who allows explosive liquids or 





gases to be discharged into the sewers from his property. 


eight-hours’ full-power trial, which proved very satisfactory, the 
machinery giving no trouble, The contract indicated horse-power 
was 18,000, which was exceeded by 871. The mean speed of six 
runs on the measured mile was a fraction under 19knots per hour. 
The steam pressure in boilers was 1991b. per square inch. The 
revolutions were—129-1 starboard, 128-8 port; the indicated 
horse-power of the starboard engines was 9410, and of the port 
9461. The coal consumption worked out at 1-87 lb. per indicated 
horse-power per hour. e unfinished trial at one-fifth power will 
be carried out at a later date, 
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TO CORRESPONDENTS. 


—_— 


£7 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all eases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 


4 All letters intended for insertion in Tue Enomger, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of com icuti 





4a” We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


INQUIRIES. 


STERILISERS. 
Srr,—Can any of your readers tell me where I can obtain machines for 
4 C. 


sterilising tin boxes before food stuffs are put in them? 


June 5th. 








MEETINGS NEXT WEEK. 





Tax Juntor InstirvTion or Enoingers.—Thursday, June 14th, at 
7 E=. at the Finsbury Technical College, Lemmard-street. Lecture, 
a — Oscillations and Wireless Telegrapby,” by Mr. R. P. Howgrave- 

raham. 
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Rallway Working Results. 
THE improvement in the trade of the United 


Kingdom which took place during 1905 is reflected, 
to some extent, in the preliminary returns which 


have been issued in regard to the working of the | 


railways in the past year. Although of a provi- 
sional character, the returns may be accepted as a 
fairly correct representation of the position of 


affairs, seeing that they usually agree with the | 


final statement published later in the year. Asa 
result of the progressive increase in the total 
number of passengers carried in former years, it was 
to be expected that the year 1905 would also show 


| an advance, but this has not proved to be the case, 


as the extraordinary fact is set forth of a reduction 
of over one million and a-quarter having taken 
place as compared with the preceding year. 
This is the first time for many years, if the 
event is not unprecedented, that any shrinkage 
in the passenger traffic has happened. The 


| diminution may be almost entirely attributed to 
| the loss of suburban and other local traffic, owing 


to the competition of electric tramways and motor 
omnibuses. Nevertheless, a certain amount of the 
loss is counterbalanced by a large accession to the 
number of holders of season tickets, who are not 
included in the total of passengers carried; but 
more than compensation for the numerical decline 


is afforded by the handsome increase of £310,000 
in the receipts from the passenger traffic. 
position plainly indicates that, although having | raised, the methods to be adopted, and the guiding 
suffered from the rivalry of tramways and motor | policy, can never fail to be interesting. 
omnibuses, the railway companies have devoted | pointed out that there are two main reasons why 
themselves more to the cultivation of the longer | research should be popular. 
distance traffic than that represented by suburban | object is to satisfy curiosity ; the second is that it 
and local services, and from the statements made| may be useful, and even serve commercial ends. 
at several meetings of companies two or three} As an example of the first may be cited such motives 
months ago, we may expect this policy-to be | 
more largely practised in the future. 
correct, as some of the railway companies believe, | 
that tramway rivalry has done its worst in various | 
districts at the present time, this does not apply to | 
developments of tramways in the future or to the | 
increase in the number of motor omnibuses, and in | 
| the circumstances the promotion of longer distance | 
traffic on the railways constitutes a step in the 

| right direction. 


If it is| 


It is satisfactory to note that the goods and | 


mineral traffic, in contradistinction to the passenger | 
business, made a large advance ir 1905. 
figures the increase exceeded the traffic in 1904 by | 
over 11,000,000 tons, and the gratifying fact in| able sum of money, the Council deem it desirable 
this connection is that the augmentation in the | that members of the Institution should have an 
transport of general merchandise, as distinct from | opportunity of making suggestions as to the direc- 
minerals, nearly reached 3,000,000 tons as compared | tion in which research could be most usefully 
with less than half a million tons in 1904, thus! carried out.” 
showing a remarkable 
| trade. The interesting fact in this respect is that| cautious, and may secure some valuable informa- 
the 
/a reduced mileage run by the goods and mineral | 
' trains. 
the mileage of this class of traffic and the conse-|is not to be the ultimate end of any inquiry 
quential economies realised from the operation of | carried out under the auspices of the Institution 
trains carrying more remunerative loads, it may be 
mentioned that the train mileage, which amounted | Institution cannot properly be expended on abstract 
to 180,000,000 miles in round figures in 1900, receded | research ; the result of inquiries must have a par- 
to 173,000,000 miles in 1901, 169,700,000 miles in 
1902, 159,700,000 in 1903, 155,200,000 miles in 1904, | 
and 154,700,000 miles in 1905. The reduction of only | 
! about half a million mileslast year, as contrasted with 


In round | 


improvement in general | 


larger tonnage has been carried with | 


| 


As illustrating the gradual diminution in 








| the railways rely for nearly one half of their gross 


This ! 


the considerably larger decline in the previous 
years mentioned, would appear to indicate that a 
limit is being reached in the economical work- 


ing of goods and mineral trains with better 
paying loads than prevailed in earlier years. 


Unfortunately for railway proprietors, although 
not perhaps for travellers, the policy of curtail- 
ing the mileage of passenger trains has not 
yet been brought into operation. On the contrary, 
the railway companies appear to desire to make 
records in the miles run by the passenger trains. 
For instance, the mileage run in 1900, which 
attained a total of 220,000,000 miles, rose to 
224,000,000 miles in 1901, 228,200,000 miles in 
1902, 232,300,000 miles in 1903, 240,000,000 miles 
in 1904, and 244,300,000 miles in 1905. In fact, 
the gain in regard to goods and mineral trains in 
the past six years has nearly been extinguished by 
the large increase in the mileage of the passenger 
trains, although the final result for the past year is 
an increase of £800,000 in the net receipts. 

The large augmentation in the mileage of the 
passenger trains may be partly explained by the 
additional length of slightly over two hundred miles 
of line opened during the year, but it is reasonable 
to assume that the main reason is to be found in 
the keenness of competition between some of the 
companies. Competition is certainly of advantage 
to the travelling public, but it is possible to over- 
| step the mark in this direction, and it is probable 
| that this has been done in the past, and is being 
proceeded with at the present time. There are, 
| however, indications that a new departure is being 
inaugurated by two or three of the companies, 
with a view to the substitution of co-operation for 
rivalry. Thus the London and North-Western 
Railway Company now has an agreement with the 
Lancashire and Yorkshire Railway Company which 
has obviated useless competition, has effected con- 
siderable economies in working, has avoided heavy 
expenditure on capital account, and at the same 
| time, as Lord Stalbridge informed the shareholders 
iat the last meeting, has given increased facilities to 
'the public. The London and North-Western 
|Company has also made arrangements with the 
| Midland Railway Company with the same object 
| in view, although the latter, accord.ng to a state- 
ment made by Sir Ernest Paget, has not received 
| the full measure of support that could he desired, 
| but this it is hoped to obtain in the future. It 
|appears that the London and North-Western is 
| taking the initiative in the matter of securing more 
| economical working between competing companies, 
/and if success should attend these endeavours, it 
| will be, we feel sure, without any intention of 


| sacrificing the interests of passengers, upon whom 





receipts. 


Research in Particular. 


More than once Research in General has been 
considered in our pages. Indeed, the questions 


We have 


The first is that its 


as those which urge astronomers to ascertain how 
Saturn’s rings came into existence. As an example 
of the second we may cite the Wigan experiments, 
intended to determine the calorific value of North 
country coal. Just now, however, we do not pro- 
pose to say more about research in general, but only 
about that research in particular which aims at 
results of practical value. A circular has just been 
issued to its members by the Institution of 
Mechanical Engineers, in effect stating that par- 
ticular research is advisable, and going on, 
it says, ‘“‘ Before, however, coming to any final 
decision on such an important question, in- 
volving, possibly, the expenditure of a consider- 


The policy of the Council thus set 
forth is excellent. It is at once enterprising and 
tion. But unfortunately it may not; and the best 
way to avoid failure lies in clearing the ground 
first, and considering with care what is and what 


It goes without saying that the funds of the 


ticular application to something done by mechanical 
engineers. This must be accepted as the funda- 
mental principle. Of course, it is not possible to 
draw a hard-and-fast line; thus, research in aérial 
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navigation might, perhaps, be permitted. But there 
is really no lack of subjects infinitely more likely to 
prove useful, and claiming if not clamouring for 
investigation. It should not be forgotten, how- 
ever, that many investigations singularly tempting 
are wholly deceptive, resulting in no discovery of any 
practical value. About the last two words, and the 
sense in which they are to be accepted, much con- 
troversy exists. Usually it will be found that those 
most keen to push inquiry have the smallest 
appreciation of the way in which the results 
may be utilised. It is above all things 
essential, therefore, that the Council of the 
Institution of Mechanical Engineers should 
have precise knowledge of not only what any 
given research is likely to teach, but of how its 
teaching may be employed in practice. To 
emphasise this truth we must draw on the history 
of the Institution, and this we do in no unfriendly 
or critical spirit. Those who have the interests of 
the Institution at heart cannot serve them by keep- 
ing silence and accepting mistakes as inevitable or 
minute. 

Now, the Institution has carried out various re- 
searches —that on friction in 1885, which occupied 
five years; one on riveted joints, which lasted a 
year—1887 to 1888; marine engine trials extended 
over five years—from 1887 to 1892; the steam 
engine from 1895 to 1905, is still in progress ; 
three others are still going on—steam jackets, 
alloys, and the gas engine. All this suggests a 
tremendous amount of labour and outlay. What 
has been the result? The members of the 
Institution include in their ranks numbers of 
manufacturing engineers—the men who do the 
engineering work of a_ great nation, and 
who are possessed of vast stores of highly 
specialised information. Can it be said that the 
marine engine trials, carried out with the utmost 
skill and precision by Professor Kennedy and a 
powerful staff, did anything whatever to modify the 
practice of marine engine builders in any way ? 
Take, again, steam jacketing; what has been the 
outcome of this inquiry? Are jackets more used 
or less used than before it was undertaken? Has 
it taught anybody anything he did not know before, 
in such a way that he could apply it usefully to the 
construction of the engines he builds? We fear 
that the reply must be that very little useful has 
been the result. In the whole history of particular 
research, we know of nothing to excel the inquiry 
carried out by Beauchamp Towers on friction. It 
apparently added enormously to the world’s know- 
ledge of the subject. The result was made public 
sixteen years ago. What has been the practical 
outcome of it? So far as we are aware, it re- 
sulted in no change or modification in the form 
of journal bearings. Seagoing engineers, for example, 
who had the results of long experience to guide 
them, knew that not more than about three-fifths of 
the total surface of a big end brass should touch 
the crank pin. Side lubrication was in use. If we 
test the value of the inquiry by the standard we 
have named—that is to say, by its results on 
practice—we fear that it will not be found to differ 
much from many other researches which have been 
carried out at various times. It is easy enough, 
however, to make mistakes on such points, and we 
venture to suggest to the Council that a statement 
should be published, showing what has been the 
practical utility to manufactures of the various 
researches which have been carried out by the In- 
stitution. Nothing could do more to strengthen the 
hands of those who favour the expenditure of the 
superfluous funds of the body on such inquiries 
than a carefully prepared paper or circular setting 
forth the effect which the discoveries made by the 
committees has had in bringing about improvements, 
and helping Great Britain to maintain a leading 
position in the world of industry. 

We have heard it argued that if we reason on 
the purely utilitarian basis only, nothing is to be 
said in favour of research, and it had better be 
given up. This is not at all our view. It is 
quite true that we hold that the Institution of 
Mechanical Engineers is not the proper body to 
carry out inquiries which are without commercial 
value. On the other hand, we hold that it is quite 
competent, and within its legitimate province, to 
undertake researches and inquiries which ought to 
be quite capable of supplying information which 
may be assimilated at once by manufacturing 
engineers. But to this end the existing methods of 
research must be altered.. Inquiries are suffered to 
drag out for years. The world will not stand still, 
and manufacturing engineers cannot afford to wait. 
To forecast the future from the past, let us suppose 
that an entirely new alloy for making tools is 
placed on the market. 
know at once what it can and can not do. 
research committee would take five years to make 
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wait five months. The Steam Jacket Research 
Committee has been at work for nineteen years! 
It is still at work! Its final report will perhaps 
appear about the same time that the last recipro- 
cating engine has been built. 

We regard the issue of the circular from which 
we have quoted above as representing a new 
departure. There is no reason that we can see we 4 
it should not be thoroughly practical and useful. 
Select some matter of pressing interest, not too 
wide in its range or too intricate for prompt settle- 
ment; then let a small committee of experts be 
appointed—men who have time to spare, energy 
to push them along, and a keen determination that 
once they begin they will hurry to a finish. A 
most valuable inquiry could be carried out and the 
results given to the world in six months. A dozen 
subjects might be selected. Take, for example, the 
construction of water-cooling towers for condensing 
engines. A properly pushed inquiry would in much 
less than six months settle a number of problems 
which ought to be settled. It is not necessary to 
goon. We have, we think, said enough to make 
it clear that we advocate research, but only on 
thoroughly practical lines. To spend years in 
dilatory investigation and the issue of inadequate 
interim reports is simply to bring the whole system 
into ridicule. Research should be for the Institu- 
tion of Mechanical Engineers a matter of business, 
and if it cannot be dealt with on that basis, then it 
should be left alone. 


The Shippea Hil! Derailment. 


On the 7th of April a train ran off the road 
near Shippea Hill Station on the Great Eastern 
Railway, at about 12.41 p.m. There were eleven 
vehicles besides the engine and tender. No one was 
killed; eight passengers were injured, two of them 
very seriously. The engine, tender, and first three 
coaches were much damaged; the permanent way 
was torn upfora length of about 90yards. The four 
rear vehicles did not leave the rails. We have 
before us the report of Colonel von Donop, R.E., to 
the Secretary of the Board of Trade. This report 
raises some interesting questions. Before stating 
them it is necessary to go a little more fully into 
detail on one point. The permanent way was being 
strengthened by adding two sleepers toevery 30ft. rail 
length. There were 11; thenumber was raised to 13. 
The rails weigh 801b. per yard; the chairs 42 lb. each, 
secured with trenails and bolts. So far as we know 
the ballast was excellent. The line is straight at 
the place of the accident, and for a considerable 
distance each way. The between and end ballast 
had been removed. Notice was given todrivers that 
the speed must not exceed 15 miles an hour. 
To prevent mistakes a man with flag and detonator 
was stationed 753 yards in advance of the working 
party. He flagged the on-coming train, and had 
put down a detonator which exploded. The train 
was running about 52 miles an hour, just 
keeping time. The driver shut off steam and 
applied his brakes, and he and the firemen main- 
tain that they were not running over 15 miles 
an hour when the train left the rails. Colonel 
von Donop does not claim that the speed could 
have exceeded 20 miles an hour at that moment. 
The whole of the rolling stock was before the 
accident in excellent order; why did derailment 
take place? 

We can only consider the question in the cold 
light of reason. We are not, like Colonel von Donop 
or the witnesses examined, in a manner bound to 
find an explanation. Colonel von Dunop is, however, 
tolerably positive that he has discovered the cause 
of the accident. His explanation is very simple, 
but we think very incomplete. He found that 
those portions of the road about where the derail- 
ment took place being “ totally wrecked,” it was 
impossible to learn anything from wheel marks or 
such like evidence. But before this place was 
reached the line Was found to be out of alignment 
in four places, having shifted bodily to the right 
and left, in some cases as much as 3in. But the 
gauge was quite correct, the sleepers having moved 
bodily on the road bed. Here we must quote the 
words of the report :—‘‘ The condition of the line 
in rear of the wrecked portion of the train gives, 
however, a very clear clue as to the cause of this 
accident. The fact of the line having been found 
to be out of alignment, first to one side and then to 
the other, shows clearly that the line was giving 
way under the strain of the train running over it, 
and there can be little doubt that this eventually 
resulted in the bursting of the line and the derail- 
ment of the train. The speed of the train was 
evidently too great for the condition of the portion 
of the line which was under repair, and either the 


The profession want to line was not in a fit condition for the train to run 
A} 


over it at a speed of 15 miles an hour, or the 
actual speed of the train was in excess of that 


up its mind. The world of possible users will not ! amount.” 
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Let us assume, for the sake of argument, tha 
the train ran at over even 20 miles an ae 
and ask why the whole permanent way shoul 
have moved. Heavy rails had to be hea 
sprung. The frictional resistance between ballast 
and sleepers over considerable lengths of one 
had to be overcome. The intermediate and a 
packing of sleepers can offer a resistance but an 
as compared with this friction. Thousands of 
sleepers are laid without any end packing whatever 
Again, trains will run over exceedingly crooked and 
uneven roads without leaving the rails; but jn this 
case we are told that there was no unevenness, 
Is it not clear that if Colonel von Donop is right, 
a very violent swaying or “boxing” action Wa 
going on in the locomotive? Nothing else could 
overcome the lateral resistance of the permanent 
way to motion on the supporting ballast. The 
engine had four wheels coupled, with a single pair 
of leading wheels. It was not upset, but com- 
pletely off the road. The report read aright means 
that a locomotive of this type must swing sideways 
so violently, even at speeds of under 30) miles ay 
hour, that it may burst a first-class road unless all 
the ballast is in place and carefully packed ; and this 
be it borne in mind, on a perfectly straight bit of 
track. We have not the least hesitation in saying 
that if this be a fact, then the sooner all’ the 
engines of this type in the country are overhauled 
the better. Running them involves very consider. 
able risks. For if without intermediate ballast 
they are unsafe at a speed, according to thie ayail- 
able evidence, of only 15 or 20 miles an hour, who 
can say that they are safe even with full ballast at 
60 miles an hour? This would be an alarming 
hypothesis were we compelled to accept Colonel 
von Donop’s theory. But we hold that he has not 
really ascertained all the facts. They never can be 
got now, because no trace was left at the place 
where the accident occurred to show the precise 
state of the permanent way. All that can be said 
about the matter is that the foreman platelayer 
stated that when he left the line in the morning it 
was in perfect order. Colonel von Donop says 
that the truth of this statement is proved by the 
fact that another train ran over the line in safety 
before that to which the accident occurred, with 
what effect on the permanent way he tells us 
nothing, and Mr. Smith, permanent way inspector, 
whilst maintaining that the track had been burst 
by the oscillation of an engine running at high 
speed, could not “say for certain what train had 
run over the road at too high a speed.’ 

All the evidence goes to show that the derailed 
train was not going fast. Witness after witness held 
that the speed could not have greatly exceeded 25 
milesan hour. The maximum rate attained by the 
train anywhere, as deduced from thesignal-box books, 
was 52 miles an hour. There is no doubt whatever 
that steam was shut off nearly 800 yards before the 
accident took place. But Colonel von Donop holds 
that as only about 300 yards intervened between the 
place where repairs had begun and the flagman, the 
speed must at that point have been much greater 
than 15 or even 20 miles an hour. The engine and 
train ran 390 yards, driving the road to the right 
and left, finally bursting it. The oscillation appears 
to have hecome more and more violent as the speed 
decreased. Why the engine should have dashed 
from side to side of the track is not explained. 

The whole story is exceedingly interesting as 
far as it goes, but lamentably incomplete. As we 
have said before, we have no hypothesis to advance 
except that probably the true root of the evil 
lay in inadequate packing up under the sleepers. 
A road weak vertically in places is always dangerous, 
because it will set up lurching. It is to us in- 
credible that a well-built, carefully-balanced loco- 
motive should oscillate so violently on a track 
properly packed up that it must burst the rails 
when running at quite a moderate speed. For 
some time past derailments have been almost the 
only serious accidents that have taken place. It 
seems to us to be time that the investigation into 
the cause of each event of the kind should be 
carried out with much more care than is noW 
the rule. No one is more interested than the 
railway companies in getting at the truth. 








THE CUNARD LINER LUSITANIA. 


An event of supreme interest in the annals of ship- 
building and marine engineering took place on the Clyde 
this week in the launch of the 25-knot Cunard liner 
Lusitania. This epoch marking steamship was yesterday 
successfully sent off the stocks at the Clydebank works cf 
John Brown and Co, The event has been expected witli 
keen interest not only by the whole of the people of ( lyde- 
side, but by all interested in shipping on both sides of the 
Atlantic, if not by all maritime nations. The. launch of 
such a vessel is of the highest importance from the point 
of view of marine engineering, and it marks a stage 1n 4” 
undertaking which awakens British patriotic pride, and 
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which signifies the determination of this country to 
nin first place not only on the Atlantic, but in 
mi 


shipping generally. 

merchan ral dimensions ond arrangements of this and 

a ajster vessel, the Mauritania,“ of both which so much } 
already been written, must be fairly familiar to our 
os and a few very brief sentences on these heads 
or auffice here. The length overall is 785ft., and | 
Mween perpendiculars 760ft., the breadth moulded is | 
ggft., and depth moulded 60ft. 6in. The gross tonnage, | 
it js estimated, will be in the region of 82,500 tons, while | 
the draught loaded will be 838ft., the displacement corre- | 
sponding to which will be 38,000 tons. In overall length, 
therefore, the vessel ‘will exceed the Campania and | 
Lucania by as much as 163ft., and the Kaiser | 
Wilhelm I1.—the fastest vessel on the Atlantic at pre- | 
sent—by 78ft. 6in. The Great Eastern, it may be added, 
was S0ft. shorter, 5ft. less beam, and 3ft. less depth. The 
beam of the new vessel is relatively much broader than 
existing express steamers on the Atlantic, 8°63 times the 
bean going to the length, whereas in the Campania of 
ten years ago 9°2 times the beam goes to the length. 
The moulded depth is also greater than in previous liners, 
and added to this there is, as compared with them, an 
additional superstructure deck, making eight decks in all. 
This addition to the superstructure—and, of course, to 
the passenger accommodation above the water level—is 
justified by the great beam which, of course, contributes 
to the stability of the floating city. As regards draught, 
43ft. will possibly be a measure of the maximum depth 
available at terminal ports, and this, at least, will be 
required at the port of departure when the leviathans 
have their full complement of passengers, cargo, and coal. 
Coming to speak of the essentially interesting, as it is 
the most distinguishing, feature of the new Cunarder, 
namely, the means of propulsion by which her unprece- 
dented speed—greater by two knots than the fastest 
Atlantic express steamer now running, Kaiser Wilhelm 
11 —of 25 knots is to be obtained, some general com- 
ments may be offered. The power estimated as neces- 
sary for securing the 25-knot speed with the hull form as 
finally determined upon after exhaustive experiment with 
models in the Government tank at Haslar, and sub- 
sequently in the private tank at Clydebank, lay some- 
where between 66,000 and 68,000 indicated horse- 
power. The transmission of such aggregate power | 
as was fixed on as necessary through two, or even 
three, shafts and propellers, was never seriously | 
contemplated, at least while there was still some thought | 
of adhering to the reciprocating type of engine. With | 
reciprocating engines it is practically impossible to employ 
more than three sets of machinery (one set being placed | 
abaft, the other two abreast) for driving three lines of shaft- 
ing. The power required to be transmitted in this case | 
was so enormous that even with three engines and lines 
of shafting there were doubts of its being safe or 
economical to entrust the requisite share of duty to each; 
while with two engines and shafts it was computed that | 
each shaft would have to be 60 per cent. stronger than | 
the strongest on board any existing vessel. To have met 
this by increasing the diameter would have involved 
diticulties in manufacture and risks and disadvantages 
in working, besides entailing extra weight of hull struc- 
ture to obviate vibration. Such considerations had their 
effect in helping to the decision to employ turbine | 
machinery and four lines of shafting. Besides reducing 
the power to be transmitted per unit, the increased speed 
of revolution of the turbine-driven shaft enables diameters 
and weights to be further reduced. The enhanced 
immunity from any chance of serious breakdown of 
propelling apparatus is also an advantage which had due 
weight in the adoption of four distinct units of propulsion. 

All the turbines—including, besides the four ahead, 
the two for astern—are on the compound principle. | 





The two wing turbines are the high-pressure units, | 
taking steam direct from the boilers, which are con- 
structed to work at 200]b. pressure, and they in turn 
exhaust into the two inner and low-pressure turbines. 
Fitted on the same shaft with the latter, but separate 
from them owing to their size, are the astern turbines, 
which revolve idly while their ahead congeners, or princi- | 
pals, are contributing their quota —with that of the wing 
turbines—of forward impulse to the ship. These go-astern | 
turbines are designed to give the leviathan ship which, in 
its pride of size and of its unprecedented speed, it may 
sometimes be called upon to exercise to the utmost, great 
reversing power. In this connection it may occur to 
engineer and navigation readers to inquire whether, for 
most effective manceuvring purposes,the reversing turbines 
should not have been associated with the outside or wing 
turbines shafting and propellers. For reasons ec imected 
with economy and efficiency in go-ahead work—which, 
after all, is the main thing, while the other is subsidiary, 
and remotely a feature of efficiency—the reversing capa- 
bility has been relegated to the low-pressure and inside 
units of propulsion, Other exigencies of the internal 
arrangements also account for this plan being adopted, 
while at least a compensatory justification for it—so far 
a8 manceuvring capability is concerned—is found in the 
fact that the two wing or outermost and foremost pro- | 
pellers are in-turning in their action, while the two inner 
and aftmost propellers are out-turning. 

Writing not altogether “from information received,” 
but from privileged and close inspection of the vessel, 
Some notes regarding the position and form of propellers, 
and of the stern end of the vessel generally, may be 
given. The wing propellers are in front of the two inner 
propellers by about 70ft., and are also—due to exigencies 
of the situation of the wing turbines, and to considera- 
tions of the flow of water to the two inner propellers— 
some three or four feet higher up than the plane of the 
latter. All the propellers are three-bladed, of phosphor 
bronze, and have a large surface relatively to the 
diameter or dise area, which is in each case about 17ft. 
Owing to the fine: “run” of the vessel relatively | 








* See Supplement to Tax Encrnrer, December 8th, 1905 


|not nearly project past the fore-and-aft line of the 


| between the shaft lines of the latter is about 20ft., while 


| aft propellers. 


| of the vessel's upper works will render them gracefully in 
| keeping with the whole. 


| and the character of the appliances employed to execute 


| centre line between the outer and the inner skins being 


| making a total thickness of 3$in. 


| as seen from the illustrations before referred to, extends 


| four million rivets in the structure, and these probably 


| followed both in the vessel’s main sheer strakes and in 
'the keel and adjoining strakes of the bottom, and 





to the great beam, the blades of the wing propellers, 
although so far forward of the inner propellers, do 


midship body. Neither do they overlap the disc area 
of the inner and aftmost propeller blades. The distance 


between the shaft lines of the former the distance is some 
55ft. or 56ft. All the shafts are enclosed within the hull 
framing and shell, which are bossed out for the purpose ; 
features which may, with others spoken of in connection 
with the propellers, be readily enough gathered from our 
illustration—see Supplement—of the stern|2nd of the vesse'. 
To facilitate the free flow of water to propellers and maneuv- 
ring also, the thin or “ deadwood ” portion of the “ run” of 
the vessel is cut away, and an arch is thus formed, begin- 
ning about the mid-distance between the forward and the 
Behind the aft propellers the line 
of keel again slopes downwards to form a heel sup- 
port for the rudder, which is of the balanced type, 
having a framing of cast steel and weighing about 65 tons. 
The stern frame, which accommodates itself to this 
arched part of the keel line, weighs 50 tons, and the 
brackets for the aft propellers, which are hydraulically 
riveted to it, weigh 30 tons. All this framing is of cast 
steel, and was supplied by the Darlington Forge Com- 
pany, and illustrated in our impression for September 
29th, 1905. For the wing propeller shaft bearings there 
are also cast steel brackets worked into the structure 
of the vessel. In the stern frame is incorporated the 
foundations for the bearings of the rudder stock, which 
is about 25}in. in diameter; and here also, above the 
balanced rudder and below the water-line, enclosed in a 
swelling of the vessel's shell, is the chamber for the rear 
crosshead of the steering gear. This gear is of Brown 
Brothers and Co.'s patented construction, having their 
well-known telemotor accessories to the navigating bridge. 

To furnish steam for all purposes on board the Lusi- 
tania, there is an installation of 25 cylindrical return- 
tube boilers, 23 of which are double-ended, with four 
furnaces at each end, there being 192 furnaces in all. 
The boilers are constructed to generate steam of 200]b. 
pressure, and are arranged for the Howden system of 
forced draught. The total grate area is close upon 
4000ft., and the total heating surface 160,000 square feet, 
so that there are practically 40 square feet of such surface 
for every square foot of grate. The boilers are arranged 
in four groups, each in a separate compartment, and 
having the uptakes led into one funnel. There are thus 
four separate funnels, oval in section, so as to minimise 
the effect of wind pressure when the vessel is propelled 
at top speed, the fore-and-aft diameter being as much as 
24ft. The funnels will rise to a height of 120ft. above 
the normal load water-line, and, enormous as they actually 
are in size, their spacing and the symmetrical proportions 


The Lusitania and the Mauritania are alike in 
structural features and in scantling of material, except 
perhaps in regard to details where the methods of work 


it necessarily involved some modification. Practically, 
therefore, the reader who consults the series of illustra- 
tions given in our impression for December 8th last year 
of the Mauritania at various stages of progress in the 
yard of Swan, Hunter and Wigham Richardson may 
consider that, so far as the character of the structure is 
concerned, he is looking at the Lusitania at Clydebank. 
The Lusitania—and, of course, her sister—is built on 
the cellular double-bottom principle, the depth at the 


5ft. The keel plate consists of three thicknesses of plating, 
The transverse and 
longitudinal girders of the cellular bottom have all been 
riveted by hydraulic power, as also the inner bottom, which, 


beyond the upper turn of the bilge. The plating is for the 
most part in 40ft lengths, weighing from four to five 
tons, and in some of the landings of the topsides there 
are five rows of rivets. There cannot be much short of 


weigh collectively close upon 500 tons. Electric drilling 
of the rivet holes from the solid plate has largely been 


almost all the riveting in these vital parts has been 
done by hydraulic power, even where the heads of some 
have been countersunk and flush with the shell as in 
the bottom butts and landings. The rivets along the 
sheer strakes have snap heads very regularly spaced and 





carefully finished off. For about two thirds of 
the vessel’s length amidshipand for about 20ft. down from | 
the gunwale the steel plating is of high tensile strength. | 
The ship is divided by water-tight bulkheads, and | 
the doors in these can be closed or opened separately or | 
collectively by hydraulic power from a central station or 
at the door itself, but all operations are under the 
absolute control of the navigating officers. The stem of 
the ship is of forged ingot steel, connected by a steel 
casting to the centre keelson of the ship, and the shell | 
plates are rabbeted into it in the usual way. The stern | 


| frame and propeller shaft bracket are features already 


described. 

A few general particulars with respect to the arrange- 
ments made for launching and checking the Lusitania, 
by far the heaviest vessel ever sent off the ways, and the | 
longest ever consigned t> the narrow water of the | 
Clyde or, for that matter, the waters anywhere—will not 
be devoid of interest. What is given in this connection 
is not to be taken as officially communicated, but is the | 
result of observation in a tour round both sides of the levia- 
than two or three days before the actual launch. The | 
two lines of standing ways are led apparently about | 





| 28ft. or 29ft. apart over the outer edges, this width being, | 


as is the common practice, about one-third of the vessel’s | 
beam. The ways are about 6ft. broad, and are laid to a 


line. The sliding ways, which are of like width with the 
standing ways, extend underneath the vessel for a length 
of between 670ft. and 680ft. These figures, it will be 
seen, provide for a distribution over the ways of the 
vessel’s launching weight of 16,000 tons, at the rate of 
about two tons per square foot of surface. The launch- 
ing cradle forward —a fair idea of which can be gathered 
from one of our photographs—is most substantially 
built. Owing to the very fine entrance to the 
vessel, the poppets extend to a considerable height, 
their heads abutting against very strong plate 
knees or snugs, riveted temporarily to the shell. To 
prevent any chance of the cradle poppets spreading 
under the superimposed weight, they are all tied either 
by round tie-rods with palms riveted to the forefoot of 
the vessel, or by ties of chain led underneath the vessel’s 
forefoot and round the poppet heads at each side. The 
make-up of the cradle aft is no less substantial, but was 
more easily managed, as advantage is taken in every way 
of the assistance which the bosses for the shafting readily 
afford. Perhaps the most interesting feature of the 
launching arrangements consists in the means adopted 
for releasing the vessel after the supporting blocks and 
shores have been removed, and the order has been given 
to let the vessel go. The ordinary method of holding 
vessels “in leash,” so to speak, by means of one or more 
side daggers or triggers fixed at suitable points along the 
line and interposed between projections on the side of the 
standing and sliding ways which, at the appointed time, 
are knocked away by a falling weight or by blows from a 
heavy hammer wielded by hand, is in the case of the 
Lusitania being superseded by an arrangement of forged 
steel mechanical triggers operated with promptitude and 
certainty by means of electricity from the ceremonial 
platform at the bow of the vessel. This trigger arrange- 
ment has already been employed in the case of -the 
Caronia and the Carmania with satisfactory results, and 
is being developed in the case of such an enormously 
heavy vessel as the Lusitania. Broadly speaking, the 
arrangement is in principle similar to what was em- 
ployed first, if we mistake not, by Mr. Phorson, of J. 
L. Thompson and Son, Sunderland, and developed by him 
as well as by Mr. Carlisle, of the Harland and 
Wolff yard, Belfast. who first used it in the launch 
of the Oceanic, 14th January, 1899.* The essential feature 
is a metal trigger projecting upwards through a slot 
in the middle of the standing ways,. and with its 
upper point engaging in a steel-shod niche in the 
under surface of the sliding ways. Held thus in position 
by a system of balanced lever arms at the side of the 
ways, and with the way shaft to which the trigger is 
attached carrying a similar trigger engaging in the ways 
on the other side of the vessel, electricity is employed to 
release the systera of balanced levers. This is instantly 
followed by the dropping of the trigger point from the 
recess, leaving the path smooth for the sliding ways and 
their immense superincumbent weight to proceed. There 
are three separate sets of the apparatus thus roughly 
described fitted at stated intervals along the ways 
throughout half the vessel's length amidship, and the 
pressing of a button on the ceremonial platform by Mary 
Lady Inverelyde—who will fittingly thus consummate the 
undertaking whose inception was due te her late husband, 
Lord Inverelyde—will instantly and simultaneously release 
the whole series. 

The checking of the vessel when afloat, as m the case 
of other arrangements for the launch, has quite evidently 
been most carefully devised to meet all the onerous 
conditions due to the vessel's great weight and length, 
and the none too ample “launching run” available. 
Massive groups of drag chains, seven on each side, 
amounting altogether to about 500 tcns, are disposed on 
the ground alongside the berth. Each of these is securely 
whipped round with steel wire ropes, and so disposed. as 
to interpose the maximum of retarding effect when the 
check ropes—which are attached at carefully calculated 
intervals along the vessel's top sides—become taut. 
These drag groups will be brought into effect in turn so as 
to cause a gradual buffer-like action on the checking of 
the huge vessel. Everything has no doubt been very 
carefully studied and skilfully prepared for the successful 
“send off” of this great vessel, and once safely afloat it 
goes without saying that congratulations will pour in 
upon the principals and officials at Clydebank upon an 
arduous and most responsible performance. 

Telegraphing later, our representative who attended 
the launch states that in splendid sunshine and in the 
presence of an immense concourse of spectators inside 
and outside the yard and on both sides of the river, the 
Lusitania was sent off the stocks precisely at the hour 
appointed, 12.30 o'clock. Following upon the breaking of 
the conventional bottle of wine and a gentle persuasive 
push from the hydraulic jacks at the fore end of the 
sliding ways, the huge vessel slowly started, gathering 
velocity as she proceeded. and smoothly entered the 
water. 

Not the least suggestion of a hitch marred the 
oceasion, and congratulations and enthusiasm were 
everywhere evinced. At a luncheon given to a very 
large party of guests, speeches were delivered by Sir 
Chas. McLaren, deputy chairman of John Brown and Co.; 
Sir Wm. Forwood and Mr. Wm. Watson, of the Cunard 
Co.; Mr. J. G. Dunlop, managing director of the Clyde- 
bank Works; and Mr. Chas. Ellis, son of Mr. John PD. 
Ellis, chairman of John Brown and Co., who was un- 
avoidably absent owing to indisposition. 








Two parts of aluminium and one part of zinc form an 
alloy to which has been given the name “‘alzene.” According to 
the Jron Age, it is equal in strength to good cast iron and superior 
to it in the matter of elastic limit. It takes a fine, smooth finish 
and does not readily oxidise. The colour is white. It melts at a 
low red heat and is very fluid, running freely to the extremities of 
the mould and filling small or thin parts. Great care must be 
exercised in melting it, Larticularly when mixing the two metals, 


mean declivity of about }in. per foot, plus a camber | in order to preserve its smouth working qualities. 


throughout the length, due to a rise of 16in. about mid- 








* See Tie Eneierr, January 20th and February 10th, 1899, 





THE ENGINEER 


JUNE 8, 1906 








ELECTRO-PNEUMATIC 


POWER HAMMER 


B. AND 8S. MASSEY, MANCHESTER, ENGINEERS 








s 


ae 


Posy 





sf, 
“ser 
—— 





A PNEUMATIC POWER HAMMER. 


A 2)-cwr. pneumatic power hammer possessing many 
interesting features has been put upon the market by Messrs. 
B. and S. Massey, of Openshaw, Manchester. The makers 
elaim that this machine will do any work that the same size 
steam hammer will do, and more work at one heat than any 
power-worked hammer of equal falling weight. It is 
somewhat similar to the steam type in form, but it is driven 
by a belt or electric motor directly geared instead of by 
steam. The general design and arrangement of the machine 
is clearly shown in the engraving above. There is a heavy 
standard, to which the air evlinder and compressor are 
attache], mounted on a massive base-plate. The compressor 
crank shaft is placed lengthwise of the base-plate, and is 


3 2 


a typical night shift of nine hours, whilst making mi: cellaneous 
locomotive and marine forgings, such as connectir g-rods a1d 
coupling rods, brake shafts, piston-rods, &:., fiom st:zel 
billets varying from about 10in. by 6in. to 1l2in. squace. 
We are informed that the energy consumed amounted to 54 
Board of Trade units. 








GLASGOW SEWAGE PURIFICATION. 


THE cutting of the first sod of new sewage works at Shicld- 
hall, Glasgow, took place on the 4th inst., the ceremony 
being performed by the Lord Provost of Glasgow. 
These new works, which are on the south side of the Clyde, 
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POWER ABSORBED BY“ 20-CWT. HAMMER 


drive: through spur gearing by a 59 brake horse-power 
electric motor. The small spur wheel is keyed direct on to 
the motor spindle, to which is also fitted a tly-wheel. When 
the machine is belt-driven a countershaft with fast and loose 
pulleys is mounted on an extension of the base-plate, and 
drives the large spur wheel by means of a pinion, the driving 
pulley being also a fly-wheel. This arrahgement enables a 
high speed belt drive to be used, and keeps the countershaft 
self-contained with the hammer itself. The anvil block is a 
separate casting resting independently upon the foundation. 
It will be noticed that it is placed diagonally. The longest 
stroke which can be obtained is 33in. The machine is 
capable, it is said, of delivering 85 blows per minute, and the 
weight of the tup is 20 cwt. The clearance space 
between the slides is 16in., and the pallet faces are each 
14}in. by 10in. The height of the anvil face from the base- 
plate is 2ft., and from the anvil pallet face to the slides 1ft. 
so that a bar of 10in. diameter can be worked, The machine 
is a large one, and occupies 12ft. Gin. by 5ft. Gin. floor space. 
Its weight complete is given as 21 tons. The diagram given 
above shows the power taken by a 20 ewt. hammer during 


two miles or so below Govan, form the third and final 
section of the main drainage scheme of Glasgow, begun 
fourteen years ago, which, next to the undertaking of the 
London County Council, is the largest of the kind in the 
world. The territory included stretches along both banks of 
the Clyde for about fifteen miles, and the superficial extent 
of the drainage area is 39 square miles. This area is divided 
into three sections, each distinct from the other, with 
separate works for the disposal of their sewage, and, as is 
already known, the first two of these—Dalmarnock and 
Dalmuir—have been in successful operation for some time. 
The Shieldhall section, which was added to the drainage 
area in 1898, includes the whole municipal area of the city 
on the south bank of the Clyde, the burghs of Rutherglen, 
Poilokshaws, and Govan, as well as various residential and 
rural districts in the counties of Lanark and Renfrew. The 
extent of this important section is 14 square miles, being 
similar in size to the Dalmuir section, and considerably 
larger than the Dalmarnock. 

The works for the disposal of the sewage of the third area 
were originally intended to be situated on the river bank at 


—_—: 
Brachead, about one mile eastward from Renfrew. | t 

it was found that this position would be disadvantage when 
the Trustees of the Clyde Navigation, it was finally ~— to 
to place the works at Shieldhall. The daily volume yg 
weather sewage to be treated at Shieldhall wil] be 47 , ty. 
gallons. The methods to be adopted are similar om 
which have been so successfully employed at Dalmuj hose 
the works will have the corresponding advantage of - 
frontage with every facility of water carriage for reg i 8 
and despatching materials. According to the lucid pier 
tory memorandum which Mr. A. B. McDonald the pd 
engineer, has published on the undertaking, it would ‘ city 
that on the south bank of the river the levels are less Pu 
able for the conveyance of sewage and rainfall grayit tion 
than they are on the north side—dealing with the fleet thet 
represent the distribution of population at present—altho a 
the future development of the territory included wil] bre 
the volumes conveyed by the gravitation and pum x | 
sewers into less disparity. The sewers to be - 
structed on the south side of the river, like those pe = 
north bank, follow for the greater part of their course the liz ; 
of public streets androads. There will be a pumping shation 
at Kinning Park, where the low level sewage of the ity will 
be raised 19ft. and forced an additional height of 17ft, yy , 
rising main into the outfall sewer in St. Andrew’s-driye ' A 
second pumping station is required at Shieldhall to deliver 
the sewage of Govan and South Lanark into the works, The 
lift there will be 21ft. The same method of treatment ag jg 
in use at Dalmarnock has been adopted, with this exception, 
that the sludge presses there employed will be dispensed with, 
and the sludge will be carried out to sea without undergoing 
any pressure. As has been stated, the duily volume of dry. 
weather sewage to be ultimately treated at Shieldhall wil] je 
47 million gallons. At Dalmuir 49 million gallons wil] }e 
ultimately treated, and the collection and disposal of the 
total of 96 millions involves the construction of 30 miles of 
sewers, varying from 2ft. to 10ft. in diameter. In addition 
to the daily dry-weather flow, an amount of rainfall 
equivalent to one-quarter of an inch per day will be conveyed 
in these sewers, making a total of 210 million gallons of 
combined sewage at Dalmuirand Shieldhall. The completion 
of the scheme, it may be here remarked, will incidentally 
benefit greatly the Clyde navigation, as it is computed that 
through it about 200,000 tons of solid matter will be kept out 
of the river every year. 

At a luncheon which took place in the Banqueting Hall of 
the Municipal Chambers after the ceremony at Shieldhall, 
the Lord Provost and other speakers commented on the facts 
that Glasgow had given a fair indication of her desire to see 
the Clyde purified, and that it was obligatory on every other 
local authority which polluted the Clyde to have its 
share of the work accomplished by the time the Cilasgow 
operations were completed. They might then reason. 
ably look for the Clyde being a comparatively pure 
stream. The Corporation are determined that the Clyde 
shall be purified, and if necessary other steps will 
be taken to keep pollution out of it. The contractors 
for the Shieldhall sewage works are James Goldie and 
Sons, Glasgow, the consulting mechanical engincer 
being Mr. W. D. Hamilton, M.1.M.E., 59, Bath-street, 
Glasgow. 





STANDARD TEMPLATES FOR PIPE FLANGES. 


We have received the following statement from the 
Engineering Standards Committee :— 


The Engineering Standards Committee have not only drawn up 
various lists of standards, but have, with a view of ensuring 
greater accuracy and interchangeability, introduced series of 
standard templates for tramway, bull-headed and flat-bottomed 
rails, and for pipe flanges. 

It was felt that templates for pipe flanges could be manufactured 
more cheaply and accurately in quantities by proper machinery 
than by the old-fashioned way of making a single template at a 
time. The Committee, therefore, entered into an arrangement with 
Messrs. Joseph Sankey and Sons, Limited, of Bilston, who have long 
been known in the electrical world for their accurate stamping of 
sore discs for dynamo and motor construction, to manufacture 
commercial sets of standard pipe flange templates in large 
quantities. 

In order to ensure a high degree of accuracy in the commercial 
sets of templates, the Committee in the first instance arranged for 
the manufacture of a set of male templates for all the sizes and 
drillings recommended by them in their standard tables for pipe 
flanges (Report No. 10), These male templates, which were mace 
with extreme care, were forwarded to the National Physical 
Laboratory, where they were carefully measured up and a 
certificate of their accuracy obtained. All the commercial sets are 
carefully checked against the verified standard set before being 
issued. Accuracy of drilling is thus ensured, and it is hoped that 
the difficulty of flanges—made by one maker refusing to tit the 
flanges of another, though they both may purport to be drilled in 
accordance with the Committee’s recommendations ~—will be over- 
come. All engineers at one time or another have experienced the 
difficulty and annoyance of finding that flanges which have been 
nominally drilled to the same dimension, refuse to go together 
because either the bolt circles are slightly different or the spacing 
of the holes is not quite uniform. The fact that all commercial 
templates will fit in any position the corresponding certified male 
templates effectually does away with these difficulties, and the 
templates being made in large numbers, Messrs. Sankey are 
enabled to offer them at a price below that at which an engineer 
could make them for himself. ; 

The templates are made of thin steel plate painted over with 
aluminium paint, a small piece being cut out at the extremity of 
each centre line so as to enable the fitter to see that the centre line 
of the template coincides with the centre line of his flange. 

In the interests of the engineering industry it is desirable that 
the existence of these templates should be as widely known 4s 
possible in order that full advantage might be taken of the 
standardisation the Committee has sought to effect, 








AccorDiNG to the Report of the Comptroller-General of 
Patents, Designs, and Trade Marks, the receipts from patent fees 
in 1905 were £238,047, as compared with £222,971 in 191, an 
increase of £15,076; from designs fees £4783, as compared with 
£4466, an increase of £317 ; and from trade marks fees £13,254, 
as compared with £15,964, a decrease of £2730. The decrease in 
trade marks fees is accounted for by the fact that a smaller number 
of renewal fees became payable in.1905 than in the preceding 
year. The total expenditure on behalf of the office amounted to 
£159 296, us compared with £213,842, a decrease of £54,546. 
While the payments for salaries, &c., exceeded those of the pre- 
ceding year by nearly £10,000, there was a saving of £7000 on the 
cost of stationery, books, &c., and the amount spent upon the 
Patent-vffice extension was less by nearly £54,000, the cost of the 





site having been mainly defrayed in 1904, 
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COMMUTATOR TRUING MACHINF, 


A MACHINE for truing up the worn commutators of tram- 
way motors has recently been put upon the market by 
Harper, Phillips and Co., Limited, of Albion Foundry, 
Kastgate, Grimsby. As will be seen by the accompanying 
eugraving, it is simple in construction, It is designed so that 
the armature in need of attention is chucked just as it is 
removed from the tram and with its own bearings and pinion. 
\ spur wheel is slipped over the pinion and locked by a dog. 
There is a revolving tool-holder, the motion for which is 
obtained by the belt shown, and the tool can be racked from 
side to side. In the engraving an emery wheel is shown in 
position on the tool-holder spindle. Power is obtained by a 
belt working on to a pulley at the back of the machine and 
not shown in the engraving. The armature is, of course, 
revolved while the process of truing is going on. In front of 
the machine is shown a drum carried by an arm. This is 
for holding wire when it is desired to renew the bands binding 
the armature. 

This machine is claimed to possess advantages over all 
otizr machines which have been introduced for the same 
purpose. It is claimed that the operations of putting the 
armature into the machine, truing up the commutator, 
and replacing ‘the whole in the tram only occupies half an 
hour. The arrangement of the revolving tcol holder is said 
to produce a face on the commutator like a piece of glass, and 
thit the mica dividing pieces are cleanly cut, while for 
finishing only a piece of leather is required, and further, that 
a perfectly true commutator is obtained by reason of the 
accuracy of the cutting arrangement, the absence of vibration, 
and the fact that the armature is run in its own bearings. 

The general arrangement of the machine is so evident 
from the cngraving that no further description will be 
nec2ssary. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible “wg the opinions of our 
correspondents. 








THE NEW SCHEME OF NAVAL TRAINING. 


Sir,— Recent publications and utierances enable the long-suffer- 
ing taxpayer, especially if an engineer, to view the above in its 
entirety, bezinning with its inception, continuing in the watching 
and waiting policy of those who are charged with the duty of 
esvnomically disbursing the country’s revenue and providing effi- 
cient war means, and ending in the conjectures—‘‘ opinions formed 
on slight or defective evidence ”"—-and ambiguous advices as to 
possible future necessary alterations given by various Committees. 

We are told by one who has been ‘“‘entrusted with the task of 
presenting its broad outlines” that the scheme was put in commis- 
mission by the present First Sea Lord, when, ax if by wizardry, 
“at the stroke of his wand a college sprang up in the grounds of 
Osborne House,” . We are also told that ‘‘the scheme will be pro- 
ductive of immense benefit in promoting the unity and efficiency 
of the service,” that ‘‘it gets rid of the presence in the ship of 
elements which do not admit of complete fusion with the main 
body,” and that, though the scheme has been attacked, the wizard 
and others have defenders for—‘‘the faith has never been shaken 
of those whose privilege it has been to take part in working out its 
details, and who, whatever may be said in disparagement of their 
judgment, have at least the advantage of an intimate knowledge 
of its ‘at-ntion (my italics) and character.” 

Also we have the philosophy that ‘‘it has been said that of all 
one’s follies the most gratuitous is prophecy,” and “The future is 
with the reformers. The New Scheme has come to stay.” Seif- 
dubbed reformers are often regarded as reyolutionists.. It is 
evident Dr, Ewing did not profit in his younger days by the three- 
thousand-year-old wisdom of the East, thus—‘‘Ye yue chy siaou 
urh mow ta, wa ho chay sien y,”—‘‘The Ye king says men of 
small knowledge with great schemes—there are few who do not 
become miserable.” More appropriately—‘‘Hio tse shoo jin chy 
tsve wei kung king ; po hio tse kung king chy tsze wei shoo jin” 

‘By learning the common people's sons become public ministers ; 
by not learning public ministers’ sons become common people.” 
And as bearing on the question of the officer of all trades—‘ Koo 


kin chy sve ly woo kiung ;_ ye jin chy chy she yew hien”— “ Know- 


ledge is boundless, each man’s capacity is limited.” 


Presumedly the refractory elements spoken of are human and | 
hot material, and plainly the ¢ntention is to abolish all the present | 


class or classes of shi building and. engineering talent employed in 
the National Navy, th 

the present engineers, from the engineer-in-chief to the latest 
entered fourth-class engine-room artificer, and substitute less effi- 


cient engineer ofticers—not common people's sons—drawn from a | 
selected and favoured class of the community, giving them higher | 


pay than the present ones, and these to be served by subordinates 
having a less all-round training—though at great cost to the public 
funds--than the present privately-trained artificer class, and by 
other subordinates who are to be simply promoted firemen. Dr. 
Ewing does not tell us of the dark deeds of those who at one time 
Were shipwright apprentices—the principal being their success in 
life and the eminent public service they have rendered—-engineer 
stu lents, and engineer apprentices in our private firms, though he 


e present Royal Corps of Naval Constructors, | 





hints of them, but we do learn of the disinclination of some naval 
officers, and of the young gentlemen at Osborne to associate with 
such, even though all are public servants ; this by a question put 
by a naval officer who “‘ speaks absolutely plainly, and calls a spade 
a spade.” Further, we have the volcanic elements in the engine- 
room also mentioned, page 93 of the Blue-book being very 
eloquent, it being a fundamental principle, apparently, that the 
marines keep the rest of the crew in order, and evidently the 
suppressed and not printed evidence refers to the potency of the 
forces of ‘‘ trades unions, and socialistic and republican ideas ” 
which hold sway there, and which the marines could soon settle 
by firing down below. 

In all the evidence in the Blue-book there is no attempt at 
economy exhibited. Incidentally we learn that the reciprocating 
engine is doomed, that instruction thereof is to be curtailed, and 
that the turbine is to be the future engine. This revolution— 
or is it regarded as a reform /—is lamentable, costly, and not com- 
mendable. Costly, because the machinery will cost about £4 per 
horse-power more, with very heavy coal bills; the reason for 
tuibine adoption being that it is very slightly more economical 
than a reciprocating engine burning 3-721b. of coal per indicated 
horse-power hour. But this is a digression. The cost of this 
new scheme of training, to date, will never be known. The pre- 
liminary investigations, the creation of new posts, the wand-raised 
Osborne establishment, the Dartmouth College, the establishments 
at the naval ports, with all their accessories and their running 
expenses, may be put at £1,500,000. 

In due time there are to be cruising training ships—five are 
spoken of —these to cost initially £3,500,000, their annual a, 
for crews and stores £300,000, and they are to train 150 midship- 
men. Putting the lives of these cruisers at fifteen years, it will be 
seen that each midshipman’s each year of sea training will cost the 
ce wintry £3555. F 

Regarding the provision of suitable engineer officers the Blue- 
book says, at page 54, that ‘the first twoyearsof the new training 
being completed, we are able to estimate with a much greater 
degree of certainty what will be the attainments of the young 
officers” after seven years of training. At page 63 the same 
Committee says, ‘‘ it is not possible at the present moment to lay 
down in great detail what courses of instruction ” shall be given to 
turn the sub-lieutenants into actual, bond fide engineers, and at 
page 170 another Committee says, ‘‘ It is impossible at the present 
moment to foresee exactly what progress they will make in engi- 
neering subjects during their service as midshipmen and sub- 
lieutenants, and, therefore, any course drawn up now must even- 
tually be subject to very extensive modification.” 

The whole aims of the various Committees seemed to be to 
supplant. Even the naval architects of the future are to be chosen 
from the young gentlemen at Osborne, but as the Blue-book 
suggests the abolition of the necessary but unromantic plumber— 
his vocation on shiptoard mostly in the sanitary line, and the 
nava! construction cadets of the future are to specialise in sanitary 
arrangements, and to serve afloat—perhaps few will volunteer. 

I need scarcely point out that Mr. Ewing has never been 
in practice as an engineer, he was never a marine engineer, he 
knows nothing of the harness cask, hence his receptiveness of all 
that was told him by a naval captain—nota naval engineer captain, 
surely. as to the engine-room artificer and the mercantile 
engineer, communications on a par with those told to the marines, 
such as: ‘There appear to be many advantages in maintaining 
only one class of officer for performing executive, engineering, and 
marine duties.” Evidently that naval captain believes in the 
Proper Sort :— 





‘* Know this, my brethren, Heaven is clear, 

And all the clouds are gone, 

The Proper Sort shall flourish now, 
Good times are coming on. 

lhe evil that was threatened late 
To all of our degree 

Hath passed in discord and debate, 
And, Hey then up go we,” &e. &e. 


And yet I cannot help thinking that the Proper Sort for an 
engine-room of a warship are only such as we have at present in 
our engineers and artificers. 

Finally, as to the aforesaid ‘‘refractory elements”—‘‘Tsaou hin 
y king jin; kew chy poo tsing y tsze hien "—‘‘ Making divisions in 
order to overthrow men; examine it, it is providing wells and pits 
for one’s self to fall into.” For ‘‘ one’s self” read ‘‘ Our maritime 
safety.” Evidently the new scheme of naval training is a resusci- 
tation and adoption of some prehistoric Chinese plan. Probably 
the Chinese reformed it later, finding that too many war junks 
were stranded. 

June Ist. 


SORITES, 





NAVAL STOKERS AND NAVAL ENGINEERS, 


| Sir,—‘‘ Another Engine Room’ Watch-keeper” is somewhat 
| confusing the issue; whether | have kept watches at sea or not 


| is a thing upon which we cannot all see eye to eye. However, the 
point chiefly raised by him concerns the stokers. 

Now, putting the cards on the table, I have, of course, long 
done my mite towards warrant rank for stokers. The reasons may 
be of interest in this correspondence ; they are as follows :— 

(1) The naval stokers of to-day are a very fine body of men who, 
in face of great disabilities (ex-service readers may recall many 
stories of the commander and stokers) earned by sheer hard work 
the esteem of their shipmates. 

(2) These men had absolutely no futures. Imported artificers 
were lords over them. It was claimed that a stoker had as much 
right to a chance to rise as any other man, 


has nothing to do with the New Scheme. This scheme, of course, | 


| (3) Whenever stokers had an opportunity to attend to machinery 
; —in minor cases allowed—they acquitted themselves well. 

| (4) The all-round mental ability of the average naval stoker was 
| not behind that of the —- naval artificer, and he had a far 
| more intimate knowledge of strictly naval routine, as against 
; restricted knowledge of tools. 

| Now, experience has already shown in the training classes that 
| stokers have taken to their opportunities like ducks to water ; and 
there is nothing but theory to suggest that the new order of things 
| will ‘wreck the Navy.” That is more likely to be accomplished 
| by the many wild mis-statements that are made now-a-days. 

For instance, ‘‘ Another Engine-room Watch-keeper ” quotes the 
favourite statement about the “‘ highly-trained artificers . . . 
men who cost the country nothing for their training.” Now, if he 
| recalls his service experience, he will know that this is a half-truth. 
| The raw artificer can use his tools well, and so forth, but he is not 

‘‘Navy.” He has to be dry-nursed by a chief stoker, and 

generally service trained, which means much. That he is what 

Ps is is due to the Service—and no good is done by omitting the 

act, 

In the Service, till now, the artifieer has done uncommonly well. 

| His promotion has n very rapid, and at its worst the new 

— of things is only putting him to do what he was enlisted 

or. 
+ Ido not know that any one blames the artificer for his growl at 
| having ‘‘ another beside him on the throne” ; but when the New 
| Scheme is mastered in its entirety, I doubt if he has much real 
cause to grumble. Trades unionists, in their haste to be the 
* privileged class,” fight hard at the slightest suggestion of any- - 
| thing likely to weaken their privilege. They only follow others 
| before them, of course; still, here is one secret of much of the 
| to-do. I do not suppose that any one who has got excited over the 
matter, really believes it will ‘‘ wreck the Navy” ; and, probably, 
it would be better for the artificers and everybody else to call a 
spade a spade, and argue therefrom. 

The scented danger is a gradual extinction of the artiticers. 
But for that many things now make. For instance, the 
introduction of turbines simplifies future ‘‘machinery work” a 
great deal. 

All this, of course, deleteriously affects artificer prospects afloat, 
and to the men directly concerned the new warrant rank for 
stokers may well seem the last straw. But facing the situation 
squarely is better than Cassandra-like moanings over hypotheses. 
Every one knows how useful the artificers are ; the question of their 
future is best discussed on its own merits rather than as an adjunct 
to the machinations of a small clique which cares neither for Navy 
efficiency nor artificers so long as it can make things hot for those 
responsible for naval efficiency. I fight this despicable clique, not 
the few genuine holders of opinion, 

Portsmouth, June 5th. 


Frep, T. JANE. 


PATENT LAW, 


Sir,—Forgive me if I again trespass on your and your readers 
patience by replying to Mr. Carpmaels letter, published in your 
issue of May 25th. 

(1) Mr. Carpmael admits that the Canadian law prohibits 
importation of the patented article. Is it not common sense that 
the owner of a patent, who is prevented from importing the 
patented article, must either himself work the patent, if he desires 
to derive any benefit from it, or assign it to someone else to work 
it, and that such prohibition is logically equivalent to compulsory 
working ! 

(2) This is mere hair splitting on the part of Mr. Carpmael. It 
is of little importance that the Austrian Patent-office, before 
finally annulling the patent allowed the respondent eighteen 
months within which he must work his patent. The fact remains 
that Austrian law, with regard to compulsory working is effective, 
and not, as Mr. Carpmael contended, a clumsy form of compulsory 
licences. 

(3 and 4) Quis'excuse accuse. Mr. Carpmael’s excuse is extremely 
lame. It will he at once admitted that a moditied convention; or 
an addition to it, are part'and parcel ofa convention. The salient 
point was, whether or not the resolution of the Associated Cham- 
bers embodied the provision of the International Convention. That 
this is true he now acknowledges. My quotation was copied from 
the Blue-book—the title of which is ‘ Additional Act Modifying 
the Industrial Property Convention of March 20th, 1883 ”—the 
heading of the paragraph quoted was Article 2. 

(5) Being away from home I cannot verify Mr. Carpmael’s state- 
ment. If Japan has modified the 1888 Act, but retained the non- 
importation of the patented article, she continues to enforce 
working in the same way as Canada dves. 

(6) I am glad that Mr. Carpmael has ziven the complete refer- 
ence. His own quotation only confirms that I did not ask for 
Protection when giving evidence before Sir Edward Fry’s Com- 
mittee. 

(7) In my previous letter I put the question to Mr. Carpmael 
whether it was not true that of the six or seven witnesses who 
gave evidence before Sir Edward Fry’s Committee, four at least 
were in favour of compulsory working, viz., Messrs. W. R. Bous- 
field. K.C., R. E. Cunhffe, R. W. Wallace, and Ivan Levinstein. 
He replies now that it is not true. Mr. Boustield, he says, was 
against compulsory working, and so also was Mr. Wallace, except 
as retaliation. As this is a question of some importance, I ain 
sure you will allow me to quote from Mr. Bousfield’s evidence :— 

Master of the Rolls (Question 1573): ‘‘ When the public can be 
reasonably supplied with the article which the patentee is making 
and vending, is it material where it was manufactured !”—Mr. 
Bousfield ; ‘‘ It may be material from the point of view of deve- 
loping trade in this country, but that might be considered by the 
Board of Trade as a matter of policy.” Mr. Bousfield, in reply to 
Question 1574-5: ‘“‘I must say that I thought it was rather the 
policy of this section that the manufacture should be conducted 
in this country in preference to being conducted abroad.” 

Master of the Rolls (1577): ‘‘ Don’t you think that the condition 
about working the patent in the United Kingdom is practically 
useless ?”—-Mr. Boustield: ‘‘I think it is a case of political 
economics, and my own view is that it is desirable that our goods in 
this country should as far as practicable, be manufactured here.” 

Master of the Rolls: ‘‘But don’t you think the governing con- 
sideration ought to be the ability or inability of the public to get 
its reasonable requirements satisfied ?”—Mr. Bousfield: ‘I think 
so if you drop the economic question as to whether it is desirable 
to have as many manufactures as possible worked in this country.” 

Master of the Rolls (1582): ‘‘That is not very material to our 
present inquiry.” 

Now as to Mr. Carpmael’s conclusions. 

(a) I have fully dealt with in a separate letter. More repre- 
sentative authorities than Mr. Carpmael are of opinion that 
for want of compulsory working grave injury is inflicted upon 
our trades and industries. 

(6) At last Mr. Carpmael admits that there is nothing in the 
International Convention to prevent us from applying compulsory 
working; he might even have gone further after I have given 
unquestionable proof of his error, that the Convention actually 
provides for compulsory working. With regard to his last 
sentence, the Chambers’ resolution, as I have already stated, never 
suggested to apply the proposed amendment only to foreigners. 

(c) Lagree with him. 

(dq) To apply, as he says, the Associated Chambers’ resolution 
would necessitate the secession of this country from the Inter- 
national Union is a reductio ad absurdum and only exists in the 
imagination of Mr. Carpmael. The Convention provides for com- 
| pulsory working, but the Chambers’ resolution is uch more con- 
siderate with regard to British as well as to foreign owners of 
patents or inventors than the Conventicn’s provision. 

Berlin, May 29th, IVAN LEVINSTEIN, 
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PICKING UP AND 


PAYING-OUT CABLE-LAYING 


MACHINE 


JOHNSON AND PHILLIPS, OLD CHARLTON, ENGINEERS 








A CABLE-LAYING MACHINF. 


We were recently invited by Messrs. Johnson and 
Phillips, of Old Charlton, Kent, to see under steam a new 
double combined picking-up and paying-out machine for 
submarine cable work. The firm was asked by the Signal- 
office of the War Department of Washington to supply the 
cable-laying steamer Burnside with the necessary gear, and 
we are informed that the machine was ordered exactly to 
Messrs. Johnson and Phillips’ own specification. It was 
inspected on the 7th inst. on behalf of the United States 
Government by Major Beacon, Military Attaché -of the 
American Embassy, together with Mr. John Aitken, when 
the gear was put through extended trials and run under the 
load of its own brakes as far as the temporary foundation on 
which it was erected would allow We are informed that 
the test was quite satisiactory. 

The machine, of which we give an illustration, is what is 
termed a double combined picking-up and paying-out 
machine, comprising practically two separate machines, 
arranged so that either one or both of the engines may work 


either or both of the drums through any one of the four | 


The combination reduces to a minimum the possi- | 
| direction only—that is to say, the picking-up direction—then 


gears. 
bility of a total breakdown at any time. 

The two engines are each of the double-cylinder high- 
pressure type, as in cable-laying the ability to start under 
heavy load is more important than the gain in steam con- 
sumption that would be obtained by the use of compound 
engines. The cylinders are Sin. in diameter by Sin. stroke, 
and each engine is designed to develop 110 brake horse-power, 
with steam at 1501b. pressure. With the two engines in 
action, the gear will, it is said, lift against a pull of 25 tons 
at the rate of one nautical mile per hour, which will, it is 
claimed, be found sufficient to deal with cables in any depth 
of water. 

Each engine drives on to its first gear shaft by a cast steel 
double helical bevel gear, with machine-moulded but uncut 
teeth, arrangements being provided so that the driving 
pinion can be shifted out of gear when required. Each 
machine has two different reduction gears, either of which 
can be put into action by sliding the spur wheels in and out 
of mesh, after the manner of the gears employed on auto- 
mobiles. 
provided, by which the two systems can be connected 
together, so that either engine can drive either drum through 
any one of four different gears, which are all of different 
ratio, the maximum giving a speed of four knots, at which 
speed a pull of 6} tons can be exerted. In this system of 


gearing all wheels not required for actual driving are com- | 


pletely out of gear. The frame is constructed with steel 
plate sides, braced together. 

The drums are 5ft. 84in. in diameter and lft. 9in. wide 
between the flanges, and are made to*overhang and run 


loose on their shafts. Each is driven by a pinion gearing 


into an internal gear ring attached to the drum, these pinions | 
It will thus | 


sliding in an axial direction in and out of gear. 
be seen that no clutches of any kind are employed. As the 


brake ring is attached to the drum, it is only necessary to | 
have the drum and holding-back gear running when paying | 
Another advantage of the fixed shaft is that the drum | 


shaft and the intermediate shaft also act as ties, and greatly | lation. d i 
ngs is | periphery of the disc, and each curve has straight tails, so 


that it merges without a visible joint into the straight lines | 
Inking-in pens may be used without fear of | 
smudging the drawing, as the outer edge is slightly raised, | 


out. 


strengthen the frame. Lubrication of the drum beari 


effected by large grease cups, which are attached to the fixed | 
It | of the drawings. 


shaft, so that they can be tightened up while running. 
should be mentioned that the position of the internal gear 
rings on the drums allows of the pinion shafts being sup- 


A sliding gear wheel on an intermediate shaft is | 





: P 
ported by outer bearings—a point of great importance, since 


the provision for the sliding of the pinion prevents the inner | 


bearing being close up to the pinion when in the driving 
position. 


The main brakes cons'st of steel bands, lined with elm | 
They are made to close on the drum by means of a | 
double-thread screw, actuated by a hand wheel through a 


blocks. 


worm gear, which gives a fine regulation for the lighter 
loads, and at the same time gives enormous holding power. 
The back of each brake is fitted with a water service pipe, 
with nozzles at intervals, which direct jets of water between 
the joints of the brake blocks inwards right on to the 
surface of the drum. Water is supplied by a small Worthing- 
ton steam pump. It is possible to utilise the effect of both 
brakes at once on one drum by coupling the drums together. 
The brake bands are held away from the drum when off by 
springs at several points. 

The hauling-off and holding-back gears are mounted on 
the spar deck, and each is. driven by a silent saw-tooth 
chain from a shaft carrying a pinion, which can be made to 
slide into engagement with the internal gear ring on one of 
the main drums. They are provided with a friction brake 
and free wheel arrangement, so that they are driven in one 


revolving with a slightly higher peripheral speed than the 
main drum, and thus keeping the cable tight. When paying 
out, however, they are held back by the brake, and allowed 


| by the free wheel to revolve with a slower peripheral speed 


than that of the main drum. When, therefore, it is neces- 
sary, on a picking-up job, to reverse and pay out a little 
slack, the gear acts quite automatically. In the older system 


| it was necessary, in order to do this, to put a clutch in and 


out of gear. A screw gear is also provided for traversing the 


| haul-off sheave across the face of the drum to suit either an 
| inside or outside lead, and this can be worked while the 


machine is running. 

The two main brake wheels, the two steam stop valves, the 
engine reversing gears, and drain-cock handles are all within 
reach from one position. The hand wheels for putting the 
various gears into action are all close by, as well as the levers 
for actuating the hauling-off gear. It is only necessary to go 
below to couple the two engines or to adjust the fleeting 
knives when the cable is being first passed round the drum. 
The total weight of the machine is about 31 tons. 

We were able to see the gear put through its various 
actions, and everything appeared to work satisfactorily. The 
control is all from the upper deck, and every detail that could 
in any way facilitate the working and ease of control seems 
to have been embodied. 








A CORNER CURVE. 


We have received from Messrs. Wm. J. Brookes and Co., 


of Letchworth, Herts, a device called a corner curve, which | 
enables fillets to be put in mechanical drawings without the | 


aid of compasses. The instrument consists of a celluloid disc 
about 2in. in diameter-and sin. in thickness. A small 
wooden handle is riveted to the disc for facilitating manipu- 
There are eleven curves of different radii cut in the 


and does not touch the paper. 


| 








a 
A NEW MOTOR OMNIBUS WoRKs. | 


On Wednesday last a number of members Soci 
Motor Omnibus Engineers availed — cen ety of 
tion of Sidney Straker and Squire, Limited ” ape 
the works of Brazil, Holborow and Straker.’ Li Mes 
at Bristol. The party left Paddington by the 11) 35 a 
and on its arrival was met by one of the latest to’ 
public omnibuses, the chassis for which the com ar a 
built for service in Bath. In this vehicle the ‘namie : hts 
first conducted to the old works at Chapel-stiests nn 
Grafton-street, where, amongst other work, they wer = 
to inspect the construction of the well-known steam a ame 
of which about 200 have been produced. During a yj Ty 
the foundries and annealing furnaces the visitors were p - 
articles cast from a new steel alloy, which, after a i = 
process of annealing, showed remarkable toughness Th, 
metal is being used for brake drums, one of which was ¢ " 
mitted to a severe test without fracture. The visitors es : 
afterwards driven in the motor omnibus to the lar n" a 
works at Fishponds, which are being reserved sslusinaie ee 
the building of the mechanical portion of the Straker-g; me 
petrol omnibuses. In this suburb of Bristol the comma 
has acquired four acres of freehold land, and comm: need ti 
erection of new buildings in January, 1906. So rapid Beis 
the progress made that on May 7th the works were opened, 
and in their present incomplete state find work for 300 work. 
people. The combined capacity of the old and new works ie 
now thirty omnibus chassis per month, but this is only shank 
one-half of the probable output of a few months hence The 
new works is all on the ground floor and under one roof 
The building consists of three bays, with a suite of offices in 
the front. The erecting department measures 250ft. by 30ft 
and the fitting and machine shops are of similar dimen. 
sions. - A glass roof gives excellent light. The rower is 
supplied by suction gas producers and two Crossley pas 
engines to overhead shafting. The engines are eapalis al 
developing collectively about 75 horse-power, and the cost for 
fuel—anthracite—is said to be only 19s. per week, Although 
as above stated, the works at the time of the visit have not 
received their full complement of machine tools, those that 
are installed are of the best and most recent types. They 
include several capstan lathes by Alfred Herbert, Limited: 
drilling machines by Asquiths; planers by C. Redman and 
Sons, Halifax; gear wheel cutters by Brown and Sharpe 
Smith and Coventry, and C. Wilkinson and Sons, Keighley : 
and horizontal boring machines by Parkinsons, of Shipley. 
The works are arranged so that they can be readily extended 
We understand that an extension is already imminent for 
the production of motor cars of the pleasure type. The 
visitors were hospitably entertained by the hosts to luncheon 
on the train on the outward journey, and in order to 
economise time and allow them to return by the 4.45 p.m. 
express from Bristol, tea was served in the train. Much 
satisfaction was expressed by the guests with what they had 
seen, and no doubt seemed to remain in their minds that 
at least one English firm is in a position to compete for the 
large orders for motor omnibuses which are only too frequently 
sent to the Continent. ? 


GRAND NAVAL MANCUVRES, 1906. 


Tue following statement with regard to the Naval 
Manceuvres has been forwarded to us by the Admiralty :— 


The Naval Manwuvres this year will be divided into two distinct 
periods separated by a week, which interval will be devoted by the 
Admirals to tactical exercises of their respective commands. © 

The war vessels to be employed will include the Channel, Medi- 
terranean, and Atlantic Fleets, with their attached cruisers and 
torpedo craft, the First, Second, Third, and Fourth Cruiser 
Squadrons, with all torpedo craft in home waters both in full com- 
mission and in commission in reserve, and the vessels of the 
Reserve Divisions at the several] home ports. The only vessels in 
home waters which will not take part in the first period of the 
manceuvres will be those undergoing extensive repairs and refits, 

Advantage will be taken during the first period of the manceuvres 
to test the arrangements for mobilisation of the fleet under war 
conditions. 

The co-operation of the mercantile marine has been invited 
during the second period of- the manceuvres. 

The general idea of the second period of the manwuvres is based 
upon the assumption, for manceuvre purposes, that war has broken 
out between a stronger Naval Power—Red—and a weaker but still 
formidable Naval Power—Blue. 

Although under such circumstances the primary object of the 
Red Commander-in-Chief would be to seek out and defeat the 
Blue Fleet wherever it appeared, it is not to be expected that the 
Blue Commander-in-Chief would risk a general engagement with 
the Red Fleet unless he could bring to action a portion at a time 
and under conditions favourable to himself. 

Among the steps that he would be likely to take to cause a 
dispersion of the Red Fleet, with a view to obtaining such an 
opportunity, the most likely to succeed would be an attack on the 
Red Trade. 

In adopting this course he would count not only on the actual 
loss he would be able to inflict on his enemy, but also, if the Red 
Nation was one largely dependent on its commerce, he would be 
able to reckon on creating a national panic which might compel the 
Red Commander-in-Chief to disperse his forces to an extent that 
neither the actual risk to commerce nor sound strategy would 
justify. 

The investigation of the actual risks to which the trade is likely 
to be exposed under these conditions, and of the best means of 
affording it protection, without sacrificing the main object of 
taking every opportunity of bringing the enemy’s fleet to action, is 
evidently of great importance not only to those who have to 
conduct the operations, but also to the mercantile community. 

An under-estimate of the risk to the trade and a too great con- 
centration of the Red forces might give the enemy the chauce of 
inflicting great and avoidable loss on the merchant shipping, while 
on the other hand an over-estimate of the risk might lead to a 


| great rise in the rate of insurance, and an almost complete stoppage 
| 


of trade which would be more injurious to the country than any 
losses likely to be inflicted directly by the enemy. 

In either case a demand would probably arise on the ph of the 
Red community for an injudicious dispersion of the Red forces on 
expeditions for the direct. protection of trade, which would render 
them liable to be defeated in detail, and greatly reduce the chance 
of bringing the enemy’s main fleet to action. 

Such in outline are the problems to be elucidated—-so far as 
practicable—during the forthcoming manceuvres, 

Red territory will consist of England, with defended ports at 
Milford, Falmouth, Portland, Plymouth, Portsmouth, Sheerness, 
Swansea, Cardiff, and Barry. 

Blue territory will consist of Scotland, Ireland, and the Channel 
Islands, with defended ports at the Firth of Forth, Queenstown, 
Berechaven and Alderney. 
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CLYDESIDE INDUSTRIAL DEVELOPMENT. 





EXTENSIONS and re-arrangements on a more or less important 
scale are now almost a recognised part of the regular conduct 
of affairs in the larger and more progressive engineering and 
chipbuilding establishments on Clydeside, and what has been 
and continues to be done in this way 1s matter of surprise to 
all who have any acquaintance with the immense volume of 
work turned out from the establishments in question. Great 
changes have been effected of late - for example, in the works 
of the Scott Shipbuilding and Engineering Company and of 
the Caird shipbuilding works at Greenock, and the same is 
ruo of the works at Port Glasgow, belonging to the Clyde 
Shipbuilding and Engineering Company, Limited, under the 
able general managership of Mr. Donald Bremner; of the 
adjoining works of Ferguson Bros., almost wholly devoted to 
the production of dredgers and_dredging plant ; of the ship- 
puilding works of William Hamilton and Co, 3 and of the 
highly productive establishment of Russell and Co., all in the 
same district. : ; : 

Apart from the improvements of this character which are 

roceeding more or less in all districts on Clydeside, there is 
one reach of the river particularly where development is even 
more in evidence. On both sides of the river the reach which 
lies between Scotstoun and Yoker on the north and Elderslie 
House and Renfrew on the south, only a little while ago so 
quiet and rural, is now undergoing striking metamorphosis, 
and a recent decision on the part of the combination of naval 
construction firms which includes John Brown and Co., 
Limited, Clydebank, Cammell, Laird and Co., Birkenhead, 
and the Fairfield Shipbuilding and Engineering Co., Limited, 
Govan, to establish a great ordnance works \ithin the reach 
referred to, will immensely accentuate the change in scene 
from pastoral to industrial. The position determined upon 
for this new establishment is practically on the city boundary 
of the new yard at Scotstoun being prepared for Yarrow and 
(Co., of the Thames. The whole of this projected ordnance 
establishment, it is understood, will oceupy an area of from 
90 to 25 acres, but, as yet, of course, there is no indication of 
a beginning to the actual laying out of the works. A few 
general particulars, nevertheless, may be given as regards 
the arrangements to be carried out and the work to be 
undertaken. This will be the construction, and fitting on 
board ship, of all ordnance and its machinery, and the 
scheme will, in consequence, include the formation of a tidal 
dock for the accommodation of the largest battleships now in 
vogue. 

The combination of naval construction firms involved 
in this undertaking is one which was brought about 
in the autumn of last year, and is for ordnance work alone. 
It resembles the arrangement made some time previously 
between Vickers, Sons and Maxim, and William Beardmore 
and Co. It means that not only John Brown and Co., of 
Clydebank, but the Fairfield Company as well will now be 
able to compete, and make absolutely ready for sea, warships 
ofall classes. The origin of the combination dates back to 
a year or two ago, when Cammell, Laird and Co. purchased 
an engineering establishment at Coventry with the object of 
constructing gun carriages. They were fortunate in secur- 
ing an order for a small proportion of the new field artillery 
for the army, and then they arranged for an enlargement of 
the works. Deciding to extend the scope of their operations 
to include naval work, they next entered into an arrange- 
ment with John Brown and Co., by which this firm became 
jointly interested in the ordnance department, which is con- 
ducted by a joint committee. Then followed the association 
of the Fairfield Company with Cammell, Laird and Co., for 
all purposes, including armour and ordnance, admitting the 
Fairfield Company to a participation in the responsibilities 
and advantages of the new ordnance concern. 

The site to be occupied by Messrs. Yarrow and Co.’s new 
yard, which previously formed a part of the policies of 
the old mansion house of Scotstoun, is at present a scene of 
bustle. Boundary fences, as well as cranés, tripods, and 
other indications of cutting-down and levelling-up, thickly 
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Company, Limited, noted for their productions in the way of 
serew propellers and bearing metals for marine and other 
engines, are being extended. . 

Exactly opposite, on the south side of the river, operations 
are now in full swing for the formation of the new Clyde 
Trust repairing works, necessitated by the removal from 
their old premises at Dalmuir, which have been bought up 
to form part of the extensive yard of Wm. Beardmore and 
Co., Limited. The outlet of 
the Pudzeoch here, which has 
hitherto formed the fitting-out 
basin for the dredgers and 
other craft produced by the 
Renfrew firm of William 
Simons and Co., Ltd., whose 
works extensions were recently 
noticed in THE ENGINEER, 
is now being made more 
emphatically than beforea tidal 
inlet from the Clyde, and is 
a most important part of the 
Clyde Trust scheme of works 
here. The inlet or basin will 
be nearly doubled in width, 
and, of course, greatly im- - 
proved in depth, and a powerful 
crane will be erected on the 
Clyde Trust’s side of the inlet 
in addition to that already ex- 
isting on the wharf on the side 
of the Renfrew yards. Incen- 
nection with the increase in 
breadth of this inlet, and with 
the cutting away of a large and 
lengthy slice from the banks 
of the Clyde along the site 
almost up to Elderslie House 
itself, excavating and sheet pil- 
ing are now busily being carried 
out. Finally, and perhaps 
more notably than any other item of work proceeding on this 
small stretch of the Clyde, there is the blasting and cutting 
away of the Elderslie Rock, which, as everyone knows, has 
been long an obstacle in the way of the proper navigation of 
the Clyde by steamers of the deep draught now common. 
This subaqueous reef of rock runs across the bed of the river 
from the Elderslie side to a point on the north side nearly 
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Fig. 2—MECHANISM OF PITCH PUNCHING MACHINE 


stud the ground, while trucks, horse carts, and other media ; corresponding to the mouth of Messrs. Shearer and Sons’ 


of transport activity are in evidence. Further down, the new | dock. 


graving dock and shipbuilding yard of John Shearer and 
Sons commands attention, although not so much on account 


of the work underway as of the quite evident preparations | 


for dealing with work when due time arrives. Meanwhile 
the firm is busily conducting operations as usual in the 





After a long period of arduous work in the way of 
blasting and dredging, the south half of the channel has been 
rid of this long-standing obstacle, and operations are pro- 
gressing with equal satisfaction in connection with the 
northern half of the channel. While rock blasting and cut- 
ting has been thus effectively prosecuted, reducing the sharp 


old yard within the bounds of the harbour of Glasgow. | ridge of the subaqueous obstruction and spreading the débris 
Further down on the north side, and contiguous to the | over a wider area, much dredging of disintegrated matter will 


Ferry-road at Yoker, the works at Bull’s Metal and Melloid ' still have to be done. 

















PITCH PUNCHING MACHINE. 





-To enable a series of equi-distant holes to be punched by 
means of a single tool, a punching machine has been invented 
by Mr. E. W. Denovan, of Broughton Bridge lronworks, 
Salford, Manchester, which acts in combination with an 
automatically moving table carrying the work. Figs. 1 to6 
show the details of the first machine made, which is operated 
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Fig. 1—-INDEXING MECHANISM 


by a belt and fast and loose pulleys. On the same shaft A as 
the plilleys is a spur pinion, which meshes with a spur wheel 
on theishaft B. This wheel C is normally loose, but can be 
fixed té the shaft by a clutch D. On the same shaft a cam 
is also mounted, which acts on a roller carried by the lever 
G. This lever is connected by means of a link H to a second 
lever J on the shaft K, and this in turn regulates the move- 
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ment of the table, as will be seen later on. The shaft B gives 
a reciprocating motion to the punch in the usual manner, and 
the article to be operated on is placed on the table E, which 
is caused to move endwise on wheels by means of a chain or 
wire rope and weight when not held by the mechanism. The 
table has a rack gearing with a spur wheel L driven by a 
pinion M. This pinion M is mounted on and adjustably 
connected with the shaft N on which is keyed the ratchet 
wheel 3, so that an intermittent motion of the ratchet 
wheel will allow of a corresponding motion of the table, 
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the table being at rest while the punch is acting on the plate. 

The chief feature of the machine is the combination for 
putting the pawls of the table-controlling mechanism in and 
out of gear with the ratchet wheel 8, Fig. 1. The pawl 
carried by the lever 5 is indicated by the numeral 59. The 
other pawl i; indicated by the numeral 61. The shaft V 
carries keyed to it two levers, 62 and 63, When the shaft is 
given a partiul rotation by the cam on the shaft B, the pin 64 
carried by th> lever 62 engages with the short-forked lever 65, 
which is formed integral with the levers 5 and 8 so as to move 
the paw] 59 sideways into or out of engagement with the ratchet 


the lower portion of the frame of the machine. One of these 
foot levers P' is connected to a block to which is pivoted the 
pawl Q. The head of this pawl has a nose which engages 
with a collar on the lower end of the link R, and the upper 


end of the link is pivoted, as shown, to a lever cam fulcrumed | 


to the frame. When the link R is lowered by the pressure of 
the operator's foot the lever cam is pulled down, and so allows 
the clutch to come into gear and secure the shaft B to the 
spur wheel C. When the foot is removed from the pedal the 
spring shown raises the link and disengages the clutch. 

A general view of the machine is given above, 
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Fig. 3-DETAILS OF TABLE 


wheel 3. At the same time the pin 66 fixed to the block 67 
which carries the pawl 61, is engaged by the slot in lever 63 
so as to move this pawl 61 out of or into gear with the ratchet 
wheel 3. The pawl 59 is always in gear with the ratchet 
wheel when the pawl] 61 is out of gear, and vice versd. When 
the pawl 61 is out of gear, the ratchet wheel can turn through 


| be understood that by altering the tools it can be used for 
stamping or shearing. We recently had an opportunity of 
witnessing it in operation punching holes in sheet iron, and 
the pitch was observed to be perfectly accurate. 





a fraction of a revolution till the lever 5 meets the stop 68, | 


which is adjustably held in the fixed bracket 69. When the 
pawl 59 is out of gear with the ratchet wheel, the lever 5 with 
the pawl 59 are carried up by the action of the counter- 
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Fig. 4—ATTACHMENT OF PINION 
weight till the lever 5 meets an upper adjustable stop carried 
by a bracket adjustably secured in a slotted quadrant, 
Fig. 2. By altering the position of one of the stops, 
the amount of movemeré of the table at each step, and there- 
fore the pitch of the holes being punched, can be regulated. 
The paw! 61 is pressed outwards by a spring, which can be 
compressed and the pawl pushed back by the ratchet wheel 
when the table-reversing mechanism comes into action. 

For reversing the motion of the table when it has reached 
the end of its movement duc to the pull of the weight, a belt 




















made either in units of money or time. 


A PREMIUM CALCULATOR. 


It will | 


i 


payment has to be made, the time occupied in carr 
the work is subtracted from the time allowed for 
tract, and the result is the time saved. This result tak 
on the right-hand scale, is placed against the time ; oe 
for the contract—on the left-hand scale—and opposite to 

| reading on the same scale, which indicates the actual — 
taken over the work, the ‘‘ premium” time js read 
Thus one setting only is required for cach determination - 
machine is said to dispense with reference to tables and “ 
be a great time saver. It is small and easily manipulated . 


Ying out 
the con. 








A SCREW-CUTTING INDICATOR 


| We have received from Percival, Marshall and Co 
| of 26-29, Poppin’s-court, Fleet-street, E.C., a small devieg 
| called a screw-cutting indicator. With the aid of this 
| it is possible to determine quite easily the necessary 
| wheels to put on any lathe for screw-cutting.  [t , 
made of glazed cardboard, in three patterns, to suit lathe, 
| having guide screws two, four, and eight threads per inch 
| respectively. For the ‘*two-thread”’ indicator wheels {oy 
| cutting from a half to forty threads per inch are viyen, The 
| same latitude is obtained with the “‘four-thread "’ instrument 
| The ‘‘eight-thread’’ indicator gives wheels for cutting from 
| two to sixty threads per inch. The rule for calculating the 
| proper wheels to use is printed on the face of the disc, so that 
| any wheels not included in the table can easily be worked 
}out. The indicator consists of two discs, 3in. in diameter 
| pivoted together at the centre, and both being free to reyoly, 
in cither direction. A sector, gin. wide at the periphery, js 
} cut in both dises at the outer edge, and this extends about 
| half-way to the centre. Opposite the slot, reading from the 
| top towards the centre, is printed—‘' Threads per inch to be 
}cut’’; ‘ Mandril wheel ’’; ‘* Driven stud wheel”’ ; \ Driver 
| stud wheel,’’ und ‘‘ Guide screw wheel.’’ On the other cide 


For Guide Screw 
2 Threads per inch. 


A PREMIUM calculating machine has recently been intro- | 


duced by John Davis and Son, Limited, of All Saints’ 
Works, Derby. The chief function of the machine is to 
calculate all the necessary data required for payment of 
workpeople in places where the premium system is in force. 
It can also be used for determining all kinds of proportion 
sums and for estimating percentages. The machine, of 
which we give an illustration, consists of two wheels about 
17in. in diameter arranged on a common spindle. One of 
the wheels is keyed to the shaft, and the other is free to turn 
on it. This loose wheel is pressed against the other by the 
aid of a spring, the strength “of which can be adjusted by a 


PREMIUM CALCULATOR 


uut sufficiently strong to allow both wheels to turn round 
together when cither is rotated. A scale is fitted to the face 
of each wheel. Hach scale is approximately 4ft. 6in. long, 
and is divided and figured so that readings can easily be 
The range is from 
five minutes to 60 hours in time, and from 1d. to 60s. in 
money. Hach scale can be supplied for either time or money 
readings alone. They are engine-divided on strips of 


| celluloid to ensure accuracy, and are arranged on the wheels 


Fig. 5-CLUTCH GEAR 


runuing on pulleys on the shafts A and N is tightened by 
means of jockey pulleys operated by a hand lever, and this 
reverses the motion of the shaft N. To enable the table on 
which the object operated on is secured to be stopped in any 
required postion when starting to punch a row of holes, the | 
pinion M is not keyed on the shaft N, but is secured iy this | 
manner to a sleeve which can be rotated relatively to the | 
shaft by means of a worm and worm wheel, and is then | 
clamped as shown in Fig. 4. The mechanism for actuating 
the clutch on the shaft B is seen in Figs.2 and5. There 
are two foot levers P, P! fixed on a shaft running across | 


| so that their divided edges come together. 


The whole hours and shillings are indicated on the scale by 


| red lines, the intermediate divisions are printed in black. 


The scale is divided as follows:—From zero to 20 hours or 
shillings the scale is split up into divisions, cach one repre- 
senting five minutes or 1d. From 20 hours or 20s. to 
60 hours or shillings the intermediate divisions each repre- 
sent 10 minutes or 2d. 


pence direct. To obtain minutes the pence reading must 
be multiplied by five. On scales required to give time 
readings alone, the figures can be so arranged as to avoid 
the multiplication. To find the premium time for which 


In taking the reading large | 
figures indicate hours or shillings, and small figures indicate | 


|; of the slot the arrangement of the screw-cutting wheels is 
| illustrated. A series of figures relating to the correct wheels 
| to use for obtaining the different threads is printed on the 
| inner side of both dises, and by turning the discs round these 

figures are brought into the sector slot. So that, supposing 
it is required to find suitable wheels for cutting twenty 
threads per inch, the discs are turned round until ‘ 20" is 
| brought into the opening opposite to the ‘‘ threads per inch 
| to be cut.’’ The required wheels are also shown in the slot, 
| and their position on the lathe is indicated. The illustration 
| shows an indicator for guide screws, two threads per inch, set 
| for this calculation. This little device will save a good deal 
| of calculating, and should be found a useful adjunct to any 
| turner’s outfit. 





| WASTE IN INCANDESCENT ELECTRIC LIGHT- 
| ING, AND SOME SUGGESTED REMEDIES." 
By Geo, WILKINSON, 
| THE supply of electricity for lighting purposes is, and must 
| remain, the backbone of business, so far as most electric generating 
works are concerned, and the loss of the lighting load would, in 
many instances, mean closing the works, while tv stations supplying 
mainly electrical energy for power purposes, the loss of their 
| lighting load would probably have the effect of raising the cost of 
| operation to such an extent as to more than fill the margin cf 
| economy which electric power has over rival methods of power 
| distribution. During the last few years many improvements have 
| been made in are lamps; their already high efficiency has been 
| increased, while first cost and cost of operation have been +v 
| reduced that their field of application has widened and their use 
| is likely to extend largely. Nevertheless, the major portion of 
electric lighting is, and will continue to be, carried out by means 
of incandescent electric lamps, of which probably over 95 per cent. 
| are carbon filament lamps, the small percentage remaining being 
made up of Nernst, Tantalum, Osmium, and incandescent vapour 
| lamps. Every enterprising station engineer, in order to secure a 
healthy growth of business against increasing competition, dili 
| gently seeks to reduce his cost of production and distribution. 
Labour-saving appliances-—such as fuel and flue gas testing instru- 
| ments, superheaters, improved forms of steam and _ electric 
| generators, better methods of conversion and distribution. together 
with a more intelligent idea as to the effect of load and diversity 
| factors have done much towards reducing these costs, allowing « 
corresponding decrease in the tariff charges to consumers ; ab‘ 
yet finality in this direction, even with our present methods anil 
| knowledge, still lies some distance in the future. The average 
prices obtained per unit in Great Britain—omitting exclusivel) 
| tramway undertakings—during 1904 and 1905 were as follows: 
March, 1904. March, 109 
.. 4°26d. 4 (Wid, 
3-08. 32d, 


Year ending 
Limited liability undertakings. . 
Municipal undertakings 


Points RELATING TO WASTE AND EXTRAVAGANCE, 
It is when we get beyond the meter fixed on consumers’ premises, 
which marks the boundary of the supply undertakers’ authorit 
and jurisdiction, that waste and extravagance take place. ‘This s 
| mainly due to the use of incorrectly graded and inefficient Jamps, 
| and the persistent use of lamps after they have become blackenet 
| on the inner surface of the ph bulb. So marked is this lament- 

able waste, and its effect upon the future of electric lighting 1s 
| serious, that it is high time some definitely concerted action was 
| taken by the supply authorities throughout the country to deal 
effectively with the matter, and to educate every consumer so thathe 

may know how to get efficient electric lighting at a reasonable cost. 
| Electrical engineers have too long considered themselves simply 


| producers and purveyors of electrical energy, and have not con- 
sf Extracted from a paper read before the Leeds Local Section of the 
Institution of Electrical Engineers, February 15th, 1906. 
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ned themselves with the problem of turning « minimum amount 
yen eh ical energy into a maximum of lighting power, the conse- 
of — i + that many a user is paying for double the amount of 
all po finre: for lighting he ought to pay, and not a few 
foto electric light consumers have, regardless of health 
pet rations, gone back to the use of gas. Gas companies have 
en slow in taking advantage of our carelessness in this 
soins they recognise that their customers want a good light on 
paella ‘consumption of gas. This they ensure for them by 
. wiling in their showrooms the most efficient gas-lighting appli- 
—_ : ot by taking steps to make such appliances known to gas 
sonsunners : also, they take good care to imitate electric lighting 
oe closely as possible in their design and arrangements of fittings. 
The effect of this enterprising policy is to be seen in most towns, 
especially in the business quarters, where numbers of shops which 
a short “time ago were illuminated exclusively by electric glow 
lamps are now mainly lit by the incandescent gas mantle; the 
front window show cases being alone reserved to the electric lamp, 
partly to give an air of superiority to the establishment, and, 
chiefly, to avoid steaming of the windows and the risk of fire to 
the closely-packed goods. Thus the long hour lamps go to the gas 
company’s credit, and the short hour unprofitable lighting to the 
olectrical undertakers, : : : , : 

A similar undesirable process is going on in private residences, 
especially of the smaller class, where, for economy, the kitchen and 
hack portions of the house are given over to the uphealthy gas 
mantle or oil lamp, the front hall and entertaining rooms being 
reserved to the electric glow lamp. To show an urgent need for 
attention on the part of engineers to the points raised, | set forth 
a few of the many cases which have come under my personal notice 
during the last few months. soe 

(u) Public building.—Kighty 32 candle-power British-made 100- 
volt lamps, taking an average of 170 watts each. The light in this 
case was exceedingly unsatisfactory, owing to drop in pressure, 
and, by putting in 16 candle-power lamps certified by the cor- 
poration as hereinafter explained-—the light was improved and 
the current consumption very greatly reduced. 

(hb) Private house. Consumer using 8 candle-power British-made 
lamps giving, in one case, only 2-1 candle-power at 11 watts per 
candle, and another 3-2 candle-power at 8 watts per candle ; also 
one 16 candle-power giving 8-9 candle-power at 6-6 watts per 
candle. 

(-) Four special 16 candle-power 200-volt foreign lamps, sent for 
test, dropped from 16 candle-power to 7 in less than 100 hours. These 
might have been used on consumers’ premises with disastrous 
results 

(d) Private house. —Consumer found to be using 230-volt lamps 
ona 200-volt circuit. 

(e) Private house.—-Consumer found to be using 2} candle-power 
lamps taking 30 watts each, or 12 watts per nominal candle at 200 
volts, Actual candle-power given by the lamps was 5 on photo- 
metric test. 

(f) Shop.—Nominal 8 candle-power lamps, giving 5-5 candle- 
power, and taking 6-6 watts per candle. 

The following cases have been given to me by engineers of other 
electrical undertakings :—In the public buildings of a large city in 
scotland, the British-made lamps, from a number of tests made, 
were found to be taking an average of 8-29 watts per mean hori- 
wutal candle-power, and 9-14 watts per mean horizontal candle- 
power in the case of continental-made lamps. Investigations made 
in a leading manufacturing city in Yorkshire show an average of 
7-6 watts per mean horizontal candle-power in the case of foreign 
lamps, and 7-03 watts per mean horizontal candle-power in the 
case of British-inade lamps. Tests made on 8 and 16 candle- 
power lamps in stock, in the same city, showed a variation of 
from 2-98 to 5-67 watts per mean horizontal candle, Investigations 
in one of the chief cities in Lancashire on new 16 candle-power 
lamps held in stock by the corporation showed a variation of from 
3-25 to 8 watts per candle, with a variation in candle-power on 
standard voltage from 10} to 20 candles. I do not suggest that 
the lamps in all the above-cited cases are necessarily bad lamps, 
but they are certainly wrongly graded and marked. These are 
only a few instances, and I am convinced that in many towns the 
cost of electric lighting is greatly increased to the consumer, due 
toerrors in the grading and marking of lamps. So far as I can 
ascertain, it appears to be the general practice amongst lamp 
makers to sell lamps marked with a nominal candle-power, but 
actually giving considerably less than that marked on the bulbs. 


SUGGESTED REMEDIES, 
Legislative. 


giving the electricity supply undertakers right of supervision over 
the lamps used on their supply mains, and the right to refuse to 
supply customers using wasteful lamps. In my view, this desirable 
supervision can be exercised without the undertakers taking the 
lainp trade from the local contractors ; such a step on the part of 
municipalities would be an unwarrantable and unfair interference 
with the business of private tradesmen in the district. The 
assutuption of the lamp trade by the electricity supply undertakers 
would mean a serious loss of business to all the local firms, and in 
numbers of cases the local tradesman would be compelled to close 
his business through lack of trade, as the lamp supply business is | 
to the local contracting electrical engineers very much what the 
repairing business is to the boot and shoe seller; if they cannot 
retain it, their business would no longer be remunerative, and the 
district would soon be minus the class of persons who are the best 
canvassers for the electric supply business, and who do the canvas- 
sing free of charge to the undertakers, 

Local precantion.—1 have, in co-operation with the local con- 
tractors in Harrogate, developed a system of control over the 
lamps used in the supply mains which, while it secures to the cor- 
poration the control referred to, leaves the contractors the benefit 
of their trade in lamps, and puts no restriction upon them as to | 
what make or class of lamp they supply to their customers. It is 
desirable that we should have legal powers to compel contractors 
to supply, exclusively, lamps approved by the supply authority ; at 
present we are able to get a written undertaking only, and depend | 
upon the contractors to abide thereby honourably ; in Harrogate, | 
such undertaking appears to be quite sufficient, at present, to 
effect what we want. 
lamp specification. ‘Twelve months ago I drew out a specifica | 
tion, which was issued to all lamp manufacturers supplying lamps | 
to the district, with the intimation that in future lamps would not 
he certified for use on tae Harrogate supply mains which did not | 
tome within the specification, both as to candle-power and watt- 
age. The result of the specification was that many grosses of | 
lamps of all makes were returned to the manufacturers from | 
Harrogate. Considerable feeling was manifested on the part of 
several manufacturers, due to the constant refusal of lamps. 
Now, however, they appear to have settled down to comply with | 
our Tejuirements, and very few lamps which are now sent for 
vertification fail to pass the required tests, and the consumer has | 
ilready begun to feel the benefit of their improved efficiency. 
We have numbers of instances where the accounts have decreased | 
“tice certified lamps were used, and the ultimate result is bound | 
° ml «in Increase of business accruing to the electricity depart- 
nent, 

Votives to the consumers.—A. notice is attached to the quarterly 
account calling the attention of the consumer to the importance 
oF using, exclusively, lamps certified by the supply authority, 
and warning him against buying lamps from casual travellers. 


MUNICIPAL ELECTRICAL ASSOCIATION, 


: The question of the efficiency and grading of lamps has recently 
een taken up by the Municipal Electrical Association, and a com- 
prehensive and detailed specification has been drawn up ; but its 
issue to the members of the Association is postponed at the request 
of the Physical Standards Sub-committee of the Engineering 





ce. —Clause No, 18 of the 1882 Electric Lighting Act 
should be immediately abolished, and a new clause substituted, | 








Standards Committee, and the Municipal Electrical Association 
has elected Mr. C. D, Taite and myself as their representatives on 
this Sub-committee. This Committee has gone into the question 
of lamp efficiency and grading in great detail, have had careful 
tests carried out a various lamp manufacturers, and have held an 
all-day conference with the representatives of the manufacturers, 
and their deliberations are now approaching completion. Deubt- 
less the effect of the Municipal Electrical Association’s recommen- 
dations, when issued, will be beneficial to all parties concerned, 
and especially to the consumers. It is difficult, however to see 
how the full benefit of these proceedings can be felt until Clause 18 
of the 1882 Electric Lighting Act is annulled or moditied. It is to 
be hoped that concerted action will at once be taken by the 
supply undertakers in this direction. 

Drop in candle-power and life tests,—\tis usual in ordering lamps 
from manufacturers to specify the maximum drop in candle-power 
allowable after the lamps have been on circuit a stated number of 
hours at the standard voltage marked upon the lamps. The speci- 
fication generally fixes a maximum of 20 per cent. drop in candle- 
power on a 400 or 600 hours’ run. In making this test a maximum 
rise in pressure of 2 per cent. should be allowed, as closer regula- 
tion is not obtained on public supply mains, A difficulty presents 
itself in the length of time required to verify the drop in candle- 
“rip ; very few makers or dealers will consent, or can afford to 
ay large stocks of lamps aside for five or six weeks while drop in 
candle-power and life tests are being made on sample lamps drawn 
from each consignment ; the consequence is that these important 
tests are almost entirely neglected, and in the writer’s opinion 
large numbers of lamps are continually put on circuit which 
blacken prematurely and bring discredit upon the industry. 
Experiments which I have made show that a very thin film 
of deposit on the internal surface of the glass bulb serves to 
reduce the light by 50 per cent., and a lamp loses two-thirds of 
its driginal candle-power before it gets to the condition commonly 
accepted as ‘‘ black.” The lamp merchants should rigidly insist 
upon the makers submitting a percentage of each batch of lamps 
to an independent and recognised authority for drop in candle- 
— test, such lamps being selected promiscuously from the 

ulk ; and the maker should furnish a certificate setting forth the 
results of such tests. A life test is not nearly so important as the 
drop in candle-power test, and lamps which show good results on 
candle-power after the specified number of hours may generally 
be = as satisfactory on the score of durability. It is better 
to use lamps with large glass bulbs, as the internal blackening 
process is thus spread over a greater area, and is, therefore, 
thinner, presenting less obstruction to the light. This view is 
pera am by the rapidly increasing use of lamps with large 
spherical bulbs, which do not reveal the blackening process nearly 
as quickly as the ordinary sized glass bulbs. It is of great prac- 
tical importance that drop in candle-power tests should be con- 
siderably shortened by employing a pressure higher than the 
standard working pressure, for, say, 150 to 200 hours ; this will 
decrease the expense and inconvenience of keeping back lamps 
during the weeks at present absorbed in making these tests. 
Fortunately the time can be shortened to about 150 hours by 
applying a slightly increased uniform pressure; but this method 
at present is followed by only one or two British firms ; it is, how- 
ever, common in America, and will doubtless become regulation 
practice everywhere in the near future. 

Equipment of local lamp-testing room.—The large numbers of 
lamps which are likely to be submitted for test in all local centres 
where lamp supervision and certification is adopted, and the small 
charge which can be made per lamp—4d. in the case of Harrogate 
—necessitates expeditious methods, giving reliable results. The 
writer has experimented in many directions with many instru- 
ments before arriving at a fairly expeditious, reliable, and simple 
method, employing current derived from the ordinary supply 
mains. The equipment is as follows :- 

Wattage measurements,—The method employed entails the use of 
a standard voltmeter and a small hand-regulated booster—or 
sliding resistance in the case of direct currents—by means of 
which the volts are adjusted to and maintained at the exact 
pressure marked upon the lamps. After the pressure adjust- 
ment is made each lamp is in turn inserted into a lamp holder 
connected with a standardised dead-beat wattmeter, the resultant 
reading in each case being recorded in ink pencil upon the 
brass cap of the lamp. They are then placed in light baskets 
and passed on to the photometer. Any lamps falling outside the 
specified wattage limits are placed on one side for return as 
unsatisfactory. 

Photometric measnvements.- The photometer scale consists of a 
wooden bar 2#in. wide by jin. set on edge and mounted upon a 
2in. by fin. horizontal base, which projects on each side of the 
scale-carrying bar and forms a runway for the standard lamp- 
holder, the lamp-holder for lamps under test, and the intervening 
spot box, all of which are mounted upon wheels and are furnished 
with screw clamps to secure them in any required position upon 
the scale bar. ‘The scale is of varnished paper glued upon the 
face of the scale bar, and graduated on each side of a zero line in 
the centre of the bar directly in candle values, so that the illumi- 
nating power of any lamp can be read off at once without calcula- 
tion of any kind. The scale is an open one, and is graduated up 
to 70 candles on each side of the zerocentre line. The photometer 
head is of the ordinary grease spot type, provided with screens so 
that the operator's eyes are shielded from the glare of the light 
standard and lamp under test. It is permanently clamped at the 
zero mark on the photometer bar. In cases where lights of 
different colours are being prepared a flicker head is substituted. 
The light standard is placed and securely clamped on the left of 
the spot box in such a position on the scale as to give an 8, 16, 32 
candle-power, or other definite illuminating value upon one side of 
the grease spot. The lamp under test is placed in a lamp-holder 
upon a moving carriage on the other half of the scale, this holder 
being rotated at about 200 revolutions a minute by means of a 


| small motor and worm gear carried on the moving carriage and 


controlled by a switch near the operator. A standard voltmeter 
with illuminated dial is placed immediately over the photometer 
head, und a small booster adjusted by a screw motion—or sliding 
resistance in the case of direct currents—is located under the 
bench carrying the photometer, so that the operator can with 
facility maintain the exact standard electrical pressure. 

Staudard of light. 1 strongly condemn the general use of 
pentane or any other flame standard : they are very difficult to 
manage, and vary in illuminating effect from time to time, accerd- 
ing to atmospheric and other conditions. Good pentane is difficult 
to obtain, still more difficult to keep, and it is expensive. Ordinary 
incandescent lamps which have been ‘ aged” until their illumi- 
nating power becomes stable should be selected and sent to the 
National Physical Laboratory to be standardised at a declared 


| voltage, and the position in which they are standardised should be 


carefully marked upon the glass bulb near the cap. These lamps 
then form reliable standards of reference, from which sub-standards 
can readily be obtained for use on the photometer by the lamp- 


| testing assistant. Thus the original standards, being little used, 


do duty for a long period, and seldom reyuire re-standardising, 
The operator in the photometer room has his lamps already marked 
for wattage on the caps, as before explained, and after a little 
practice he is able to take the photometric values very quickly. 
He is then in possession of all the data to enable him to determine 
if the lamp complies with the specification. Lamps which pass are 
placed apart from those which fail to pass, and they are finally 
stamped upon the glass bulb by means of a rubber stamp and 
etching fluid, with the word ‘‘ Certified” and the initials or crest 
of the authority certifying same. This stamping operation is 
accelerated by slightly warming the lamp bulb in a spirit lamp 
before the stamp is applied. The equipment described is not 
expensive, and it is not too delicate for a youth of ordinary intelli- 
gence to use. The average rate of testing, including every opera- 
tion, is about four dozen lamps per hour,-and there appears to be 





no gvod reason why in regular work the rate should not be 
increased to six dozen per hour, 


PRESSURE REGULATION, 

It is little if any use insisting on manufacturers supplying more 
efficient incandescent lamps unless some serious effort is made to 
maintain a uniform pressure upon the electricity supply mains. 
The present low average efficiency is, at least in some measure, the 
result of bad pressure regulation on the supply network, which is 
destructive to high efficiency lamps, causing premature blackening 
on the inner surface of the glass bulbs and shortening the useful 
life of the lamps. Many lighting circuits are unfit to supply any 
lamps of higher efficiency than ** Traction” lamps, while numbers 
of supply networks are badly laid out and so stinted of copper that 
it is necessary tv maintain abnormal pressure at the feeding 
centres during heavy loads in order to produce a satisfactory light 
in the remote districts. Lamp manufacturers, in guaranteeing the 
number of hours a lamp will operate before the candle-power drops 
20 per cent. of its initial candle-power, stipulate that the voltage 
of supply shall be kept within narrow limits, difficult to realise in 
practice ; but inasmuch as a small increase in pressure greatly 
accelerates the blackening of the lamp bulbs, an approximately 
uniform pressure should be continuously maintained by some type 
of automatic apparatus. ‘The too common practice of trusting to 
hand regulatien should be abandoned, as it is at best both 
spasmodic and unreliable. 

Some pressure diagrams which were exact reproductions from 
the pressure recorder charts of ten of the most important towns 
and cities in Yorkshire, five having a direct current and five an 
alternating supply, are given with the paper. Many of these 
charts showed very irregular pressure regulation. The direct- 
current stations are the worst sinners in this respect, and, in the 
author's opinion, the first step towards obtaining more efficient and 
economical electric lighting must be taken by the station engineers 
themselves by greatly improving their pressure regulation, and 
until this is done it is useless to call for more economical lamps. 
Doubtless, recently obtained motive power loads which are supphed 
from the lighting distribution mains have in some instances 
rendered the already unsteady pressure much worse, and to 
sacrifice the steady pressure necessary for good lighting in order to 
pick up a few motors is questionable policy. Circuits for the 
supply of power should be separate from those supplying light, 
when the fluctuations due to varying and erratic power load will 
not have a prejudicial effect upon the lighting. Regard should be 
paid to the fact that carbon filaments have a negative characteristic, 
t.¢., the higher the temperature the less their resistance, and until 
filaments having a positive characteristic come into general use, 
uniform electrical pressure for lighting must remain a factor of 
prime importance, 

Modification of system.—The system of testing and certification 
outlined in this paper is suitable for districts in which there is a 
large number of small consumers who purchase their lamps in 
small lots from local dealers. Large users who buy thousands of 
lamps at a time would probably be satisfied by having a certain 
number of lamps ores out of each consignment received, the 
acceptance of the bulk being contingent upon the tested lamps 
turning out satisfactory. Before concluding, 1 desire to mention 
a few other types of incandescent electric lamps which are coming 
into active competition with carbon filament lamps. Of these the 
best known and largest is the 

Nernst lamp.—The experience of engineers with this type of 
lamp is very conflicting. Some appear to get satisfactory and 
economical results ; others complain of rapid fall in candle-power 
and short life of filament. It would ve interesting in the latter 
cases to examine the pressure charts. The Nernst lamp, notwith- 
standing the steadying effect of the wire compensator, is very 
sensitive to fluctuations of voltage ; economical and good average 
duration of candle-power and life can only be obtained on steady 
voltage. The manufacturers state that on direct current circuits 
it is important that regard should be paid to polarity, while 
numbers of users state polarity may be disregarded, provided the 
polarity is not changed after the lamp is once placed on circuit. 
Again, it is stated that the filaments should be run for at least 
twelve to sixteen hours when first put on circuit, in order that the 
filament may get into a stable condition, and lamps which survive 
this preliminary run are likely to have a life of satisfactory dura- 
tion. It would be interesting to know how far these statements 
are confirmed by extended experience. The question whether the 
lamps last better on alternating or direct current circuits is one on 
which there are strong but divided views, and very little, if any, 
reliable evidence. The writer has found the burners last well on 
both direct and alternating current circuits, but in each instance 
automatic pressure regulators are used which keep the voltage 
variation within 2 per cent. In street lamps the average has been 
close on 500 hours per burner. For street lighting the ‘‘B” and 
“DPD” type of burner are very little use, as they cannot be 
depended upon to light up ona cold or stormy night, due to the 
filaments being below the heaters ; also the heaters are particularly 
frail and liable to break. The “A” type lamps, on the other 
hand, will light up within a minute on the coldest night, and the 
100-watt “‘A” type filament, due to its superior conformation, 
gives approximately 30 per cent. more light on the roadway than 
the 100-watt ‘‘D” type burner, which has a U-shaped filament. 
‘“* A” type lamps are, however, expensive, and the writer has 
adapted the ‘*A” type burner to the “‘D” type body. whereby 
the cost is reduced to less than half that of the ‘‘ A” type lamp, 
while the lighting efticiency of the ‘‘ A” type lamp is obtained. 
This has been recognised by the Nernst lamp manufacturers, who 
are now arranging to put a lamp of this type on the market, which 
for convenience | have designated the ‘“‘ A D” type. The “AD” 
type lamp, put into clear, well-shaped glasses, and supplied with 
current at ld. per unit, is in successful competition with the gas 
mantle for street lighting in several towns, and their use in this 
way will doubtless rapidly increase in the near future. By careful 
photometric measurements the writer finds that the Nernst lamps, in 
clear globes, give a greater amount of light pve ret on the amount of 
electrical energy than ‘‘ Midget ” arc lamps furnish ; probably on 
a time test, however, the Nernst lamps would fall in candle-power 
to a greater extent than the are lamp. 

Vucuun tube lighting. Some good examples of this system of 
lighting can be seen vperating in business premises along Broad- 
way, New York, notably at the office of the New Fort World, 
which is illuminated by one tube 86ft. long, running round the 
otfice and fixed beneath the ceiling cornice : lighting tubes of this 
class are in operation up to 155ft. long. They are operated by 
extra high-pressure alternating current, ranging from 5000 volts 
upwards, produced by a transformer enclosed in an earthed metal 
box ; the light produced is soft and agreeable, and is a near imita 
tion of daylight ; the intensity of light can be regulated from a 
faint glow to twenty or more candles per foot of tube, which tubes 
are about 1jin. diameter. The illuminated tube can be looked 
at without inconvenience to the eye, and it appears as though it 
were a long cylinder of densely white smoke. The light radiating 
from such a large surface area gives a very perfect diffusion, and 
a practically ‘* shadowless-light.” No mercury is used in these 
tubes, and the makers claim an efficiency as high as 14 watts per 
candle, including transformer loss, and state that the life of the 
tubes is ‘‘almost unlimited.” Very little information is available 
about this form of lighting: I cannot find that there are any of 
these lamps in Great Britain, but the American examples are 
strikingly effective, and the method is worthy of more attention 
than it obtains at present. Probably the ultimate form of electric 
lighting will be by means of incandescent vapour, of which the 
well-known Mercury vapour lamp forms an unsatisfactory and 
crude example. This paper is already too long, and I therefore 
pass over the Osmium, Tantalum, and other new types of electric 
incandescent lamps, which are still in their experimental stage, and 
unsuitable for the ordinary working pressures of town lighting 
circuits, 
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CATALOGUES. 


C. W. Hunt Company, West New Brighton, Staten Island, N.Y. 
—Coal-handling machinery, catalogue 063. 

F, WALLIS Stoppart, Bristol.—Sheet of illustrations of a new 
type of distributing apparatus for sewage filters, 

R. WaycGoop anp Co., Limited, Falmouth-road, London.— 
Circulars of hydraulic and hand-power lifts. 

J. PARKINSON AND SON, Shipley, Yorks.—Sheet D 10 describes 
an Shin. centre electrically-driven high-speed lathe. 

LANCASTER AND TONGE, Limited, Pendleton, Manchester.— 
‘* Lancaster ”"—R. T. M.—patent pistons and piston valves. 

ALFRED HERBERT, Limited, Coventry.—-Q section, 1906 catalogue, 
dascribes various patterns of shaping and slotting machines. 

Dean Broruers, Indianapolis, Indiana.—Circular 54 describes 
the Atlantic type boiler feeding pump for working pressures up to 
250 Ib. 

J. BEARDSHAW AND Son, Limited, Baltic Steel Works, Sheffield. 
—New price list of ‘‘ Conqueror” saws for cutting hot and cold 
metals. 

ARTHUR Cort AND Co., 277, Camberwell New-road, London.— 
Wholesale price list of insulating fibre, balata, gutta-percha, and 
cotton belts. 

H. BrREvER AND Co., Hoechst, near Frankfort-on-Main.—Cata- 
logue of valves for low, medium, and high pressures for water, gas, 
steam, oil, &c. 

HopGson-HArRTLEY, Limited, Cleckheaton.—Catalogue A, 1906, 
on special machine tools. These include shapers and screw planers 
and tapping machines. 

CONSOLIDATED PNEUMATIC TOOL ComMPANY, Limited, 9, Bridge- 
street, Westminster.—Circular No. 13, relating to electric driven 
drills, emery grinders, &c. 

J. HALDEN AND Co., Manchester.—Sections A, B and C catalogues, 
drawing and surveying instruments, slide rules, scales and boards, 
drawing and tracing papers. 

ALLSEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin.—lIllustrated 
circular descriptive of electric motors for intermittent service, 
series motors, and three-phase motors. 

ELECTRIC AND ORDNANCE ACCESSORIES CoMPANY, Limited, 
Stellite Works, Birmingham.—Leaflets, A 37 and F 68 dea) with 
electric fans and enclosed arc lamps. 

C,. and A. MuskeEr, Limited, Liverpool.—Four sheets of illus- 
trations devoted to an electrically-driven hydraulic pump, and 
electrically-driven foundry jib crane. 

CLARKE, CHAPMAN AND Co., Limited, Gateshead.—Catalogue of 
electric light installation and electrically-driven ships’ auxiliary 
machinery on warships, merchant vessels, &c. 

H. T. BootaroyD, Hystor anp Co., Bootle, Lancashire.—The 
new price list of electric motors and generators contains a specifica- 
tion of E type machines for continuous current. 

DarRTIUM SYNDICATE, 28, Basinghall-street, London, E.C.— 
** How to Make Steel Castings and Tool Steel in the ordinary 
Iron or Brass Foundry by means of Dartium Alloy.” 

JAMES BALDWIN AND Co., Keighley.—The new catalogue of 
safety valves and steam boiler fittings of various kinds is a tasteful 
production, in which particulars and illustrations are given, 
together with prices, 

W. H. Battey AND Co., Limited, Salford, Manchester.—This 
circular, No. 806, refers to Bailey’s test pumps, which include the 
Longridge boiler test pump, and the Crosland cabinet boiler test 
pump. 

Wa_tTER C. HILL AND Co., 28 and 29, St. Swithin’s-lane, London. 
—This instructive pamphlet treats upon fuel economy, and inci- 
dentally describes the Schubert air meter or differential draught 
gauge for steam boilers. 

S. F. Epae, Limited, 14, New Burlington-street, London.—The 

Napier marine motor forms the subject of this attractive booklet. 
A number of illustrations of well-known boats equipped with this 
internal combustion engine are given. 
_ DavmpsON AND Co., Limited, Belfast.—Bulletins Nos. 2000 and 
2002. The former describes a Sirocco fan for forge fires, and the 
latter gives the details of construction and table of outputs of the 
various sizes of centrifugal fans made by this company. 

WALLACH Bros., 57, Gracechurch-street, London.—The “ Blue 
List” of safety appliances, of which we have received a copy, 
includes among its contents life-saving apparatus for use in mines, 
&c., where poisonous gases are met with; safety lamps, and a 
carbon monoxide tester. 

ERNEST NEWELL AND Co., Limited, Misterton, Cambridge.— 
‘**The Rotary Kiln: Its Operation, Construction, and Product ” is 
the title of this pamphlet. The book contains a well-written 
account of the history of the rotary kiln and description of the 
apparatus constructed at the above works. 

Hopcson HartLey, Limited, Little Peter-street, Knott Mill, 
Manchester.—The Brookhouse patent pneumatic sand-moulding 
machine is clearly described with illustrations in this pamphlet. 
We have also received from this firm List E, 1906, giving particu- 
lars of the well-known Tabor indicator. 

Saxon PorRTLAND CEMENT Company, Limited, Cambridge.—A 
little pamphlet entitled ‘Inside Facts about Saxon Portland 
Cement,” besides containing the said facts also gives illustrations 
and particulars of the new Norman works and the rotary kilns, 
which are the most recent improvement in cement works. 

RICHARDSONS, WESTGARTH AND Co., Limited, Hartlepool.—The 
cooling towers described in this pamphlet are of the convex splash 
bar type. The splash bar is a strong substantial section made by 
special machinery from standard red deal boards. The surface of 
the bar is not rough from a saw, but machine-moulded all over. 

HeNkyY WELLS O1L Co., Imperial Oil Works, Deansgate, Man- 
chester.—‘‘ Gas Engine Oils.” Two booklets descriptive of special 
oils for gas engines have been sent us by this firm. ‘The pamphlets 
are artistically produced, and contain information and advice 
relating to the subject of lubrication of internal combustion 
engines, 

British STEEL Pirtnc Company, Dock House, Billiter-street, 
London.—This piling is composed of two distinct sections, namely, 
a channel bar and an interlocking channel bar respectively, 
embracing in their construction a 15in. channel and a channel of 
the same section, having, in addition, two bars riveted thereto; 
this combination serves to form the interlocking device. 

MASCHINENFABRIK OERLIKON, Oerlikon, Switzerland, and Oswal- 
destre House, Norfolk-street, London.—‘‘ Steam Turbine Plants” 
is the title of a beautifully got-up treatise on the multi-cellular 
turbine built at these works. We are informed that in the com- 
pany’s own shops units of from 500 to 4000 K.V.A. are in regular 
use. The book contains, amongst other illustrations, a sectional 
elevation through a 300 horse-power mono-cylindric turbine. 

WILLANS AND RosInsoN, Limited, Rugby.—The Willans-Parsons 
steam turbine forms the subject of this paraphlet. The detail 
drawings showing the system of blading, which is peculiar to the 


Willans-Parsons machine, will be studied with interest by all steam | 
Amongst the numerous illustrations of high quality | 


engineers. 
included in the pamphlet is one showing a 3000 kilowatt Willans- 
Dick-Kerr turbine alternator at Glasgow, of which five’ are being 
installed. 


COCHRAN AND Co., ANNAN, LimiTED, Annan, Scotland.—The 
Cochran boiler indicator will be found useful for finding the size of 
any vertical boiler at a glance, according to the indicated or brake 





horse-power required, and for any range up to 300 indicated horse- 
ore, It also shows various degrees of efficiency, varying from 
20 to 60 lb. per indicated horse-power per hour, and will enable the 
size of boilers recommended for different sizes of winches on board 
ships to be read. 

‘*LONG-ARM” System Company, 39, Victoria-street, London, 
S.W.—Bulletin 15 deals with ‘‘The Preservation of Ships,” and 
in it special features of practical importance to marine engineers 
and shipbuilders in connection with the use of power doors are 
clearly brought out. Successful results have been brought about 
by this company’s experience with over 970 power doors and 
hatches, embodying hydraulic, pneumatic and electric systems. 
Bulletin 19 gives details of official tests of new ‘‘ Model C” door by 
the Bureau of Construction and Repair of the United States Navy 
Department. These tests were said to be equal to twenty years’ 
sea service, and duplicated all the conditions of actual use aboard 
ship. 

WEBER STEEL-CONCRETE CHIMNEY CoMPANY, Limited, Queen 
Anne’s-chambers, Broadway, Westmiuster.—A number of illustra- 
tions of chimneys built on this company’s system is given in this 
hand-book. Among other claims which the company advances for 
the Weber chimney are the following :—‘‘ It can be erected in a 
shorter time than a brick or steel chimney. The materials used im 
its construction are cement, sand, and steel bars, which materials 
are obtainable in any locality upon short notice. It can be built 
on a much smaller area than a brick or self-supporting steel 
chimney, which saving of space is a point of the highest import- 
ance in a modern steam plant. The Weber chimney needs about 
one-half the area of a self-supporting steel chimney, and one-third 
to one-fourth the area of a brick chimney of the same diameter and 
height.” 

H. J. H. Kina anp Co., Nailsworth, Glos.—King’s patent 
friction clutch. One illustration represents a 30in. friction coup- 
ling, in which a steel band, lined with wooden blocks, embraces a 
cast iron disc, the band being supported by the driving arm, and a 
radial arm through crank pins, The tightening gear is a sliding 








cam or right and left-hand screws. The friction bands have a 
large gripping surface, but when disengaged are clear of the disc 
vy over iin. all the way round. When engaged the flexible steel 
bands grip the disc equally on the whole surface, thereby giving 
great power and self-centering the shafts. The sliding collar that 
operates the levers and bands is self-locking, both when the clutch 
is in gear and out of gear. This clutch is made in ten sizes, for 
shafts l}in. to 12in. diameter. 

A. RansoME AND Co., Limited, Newark: Wood-working 
machinery.—The new general illustrated catalogue issued by this 
tirm is a book of over 250 pages containing excellent illustrations 
of nearly every type of machine used in working on timber. It 
would be impossible in the space at disposal here to enumerate the 
whole of these machines, which are divided into twelve sections. 
All the machines illustrated are suitable for electric driving, and 
in cases where the speed of the motor coincides with that of the 
machine the former can be coupled direct to the driving shaft of 
the latter ; but when the speed of the motor differs froin that of 
the machine, the connection can be made either by a driving belt, 
or chain, or by gear wheels with machine-cut teeth. The book 
contains a number of practical hints for purchasers which will be 
found useful. 








THE IRON COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Steel and Manufactured Iron. 

A LARGE output is being made of steel, and _ steel” 
masters can see their way forward for some time to come, 
more especially in structural sections. Current quotations may 
be given as: Mild bars, £7 10s. to £7 15s.; girder plates, 
£7 10s. to £7 15s. ; boiler plates, £8 103. to £8 1é5s. ; joists, 
£7 to £7 2s. 6d.; angles, £6 15s. to £7. With regard to semi- 
finished steel, there is a moderate inquiry, with Bessemer billets 
quoted £5 5s. to £5 7s. 6d., and Siemens £5 7s. 6d. to £5 10s. 
In the manufactured iron trade best bars have lately been in very 
good request at £9 for marked sorts, with 12s. 6d. extra for Earl 
Dudley’s brand, and with second grade bars made by the ‘list ” 
houses being quoted £8. For these descriptions there is a good 
demand for engineering purposes, but common unmarked bars are 
in quiet request, and there is a good deal of competition from other 
parts of the kingdom, so that it is difficult to maintain quotations 
even at their present level of £6 10s. to £6 15s. Plain black sheets 
are also in only quiet cail on terms which favour consumers, singles 
being quoted £7 12s. 6d. to £7 17s. 6d., doubles £7 15s. to £8, and 
trebles £8 7s. 6d. to £8 12s. 6d. Galvanised corrugated sheets 
continue to be one of the best departments of the trade, there 
being a good foreign demand, with prices well maintained at 
£12 10s. f.o.b. Liverpool or equal. Hoop iron is in fair inquiry at 
£7 15s., and the same may be said of gas strip at £6 123. 6d. to 
£6 15s. Slit nail rods are rather quiet at £8, but rivet iron is 
active at £7 15s. 


Pig Iron. 
Quotations are understood to be nominally as follow for 
pig iron, with rather a dull demand :—Staffordshire cinder, 5ls.; 
part-mine, 51s. to 52s.; all-mine, 60s.; best all-mine, 85s. to 90s.; 





cold blast, 105s.; Northamptonshire, 48s. to 50s.; Lincolnshire, 
54s. 7d.; Derbyshire, 51s. to 52s.; North Staffordshire, best | 
qualities, 62s. 6d.; second, 52s. to 53s. } 


Large Orders for Goods Wagons. 
The Metropolitan Amalgamated Railway Carriage and | 
Wagon Company, of Birmingham, has secured an order for 400 
goods wagons for the Caledonian Railway Company of Scotland. | 
This is understood to be one of several contracts which the | 
Caledonian Company has entered into with several builders for an 
aggregate of 1000 wagons. Messrs. R. Y. Pickering and Co., of 
Wishaw, have got 300, whilst 100 each go to Messrs. Hurst, Nelson 
and Co., Motherwell ; Messrs. S. J. Clay, Long Eaton; and the 
Motherwell Wagon and Rolling Stock Company, 


Canals. 

Much interest continues to be taken in the Midlands in the 
general subject of the proposed improvement of canals, and Alder- 
man Lawley Parker has been appointed by the Birmingham City 
Council to give evidence on its behalf before the Royal Commission. 
The Lord Mayor, Mr. A. J. Reynolds, in laying before the Council 
the recent report of the General Purposes Committee, said the 
committee having again given the matter further consideration, 
were of opinion that it was desirable that a complete system of 
through communication by water should be provided between 
centres of commercial, industrial, or agricultural importance, and 
between such centres and the sea, but having regard to the national 
importance and benefit of such a system, the canals should be 
acquired and controlled by the Government, or by a public trust 
on which the Government would have a preponderating vote. In 
either case, the interest and sinking fund on the capital expendi- 
ture should be guaranteed by the Government. Those views, his 
lordship said, were in the main shared by the Birmingham Chamber 
of Commerce as representing the commercial interests of the com- 
munity, and the Bill recently promoted by Sir John Brunner, 
supported by Sir Alfred Hickman and others, was mainly on these 
lines. The committee do not think the management and control 
of the canals should be in the hands of the local authorities through 
whose districts they pass, because of the friction which, they con- 
sider, would inevitably ensue. 





Tramway Reconstruction 

The Tramway Committee of Dudley Town Coyng; 
issued a report stating that, having considered the plans ef tt 
Birmingham and Midland Tramways Joint Committee wa 
reconstruction of the ‘lipton tramway, they recommend that bw 
same be approved and accepted, subject to the cost of such the 
struction, less an abatement of 10s. 1d. per lineal yard fop ld 
materials, being added to the purchase money and taken into : 
sideration in assessing the rent under a lease, if the conan 
should be entitled to one, and also subject to a forma) agree 
being entered into by the Committee with the Corporation cal 
the owners of the line. They further recommend that the 
mittee shall petition against the Shropshire, Worcester, and Staf. 
fordshire Electric Power Bill in the House of Commons, go gg to 
obtain protection of their interests, 


Light and Power. 

The West Bromwich electricity and gas undertakings 
both appear to be making satisfactory progress. ‘I'he oneal 
report and statement of accounts of the West Bromwich elgg. 
tricity undertaking for the year ended March 3ist, 1906, show 
that the total quantity of electricity generated during 
was 2,011,636 units, against 1,631,326 units last year. ‘The quan. 
tity sold to consumers was—for lighting, 234,384 units ; and for 
motive power, 210,810 units. The tramway company took 
1,102,749 units, compared with 987,126 units last year, and the 
quantity used in public lighting was 107,984 units, compared with 
105,285 units in the previous year. The total quantity of elec. 
tricity sold during the year was 1,655,927 units, against 1,411,884 
last year. ‘I'he gross profit for the year was £5769. The annnal 
report and statement of accounts of the gas undertaking for the 
year ended March 31st, 1906, showed that the total sales of gas 
including public lighting, amounted to £41,048, an increase of 
£400. ‘I'he total quantity of gas sold was 323,815,654 cubic feet 
an increase of 6,407,944 cubic feet. The total income from all 
sources was £56,266, against £56,578 the previous year, and the 
expenditure on the trading account was £42,673, against £43,009, 
l'ne gross protit on the trading account was £13,593, against 
£13,569 in the previous year. The net profit on the year's work. 
ing was £5020, compared with £4891 last year, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, June bth, 


Holiday Effects. 

THE attendance on the Iron ‘Change on Tuesday was 
meagre in the extreme, and there was scarcely sufficient business 
passing to test prices, In the engineering shops work is suspended 
for the week, and merchants’ offices and other places of business 
are closed. Meantime quotations remain nominal and unchanged, 
in the Lancashire coal trade a similar state of things prevails. At 
the pits operations are suspended for the week, and everything as 
usual at Whitsuntide in Lancashire is devoted to holiday making, 


BARROW-IN-FURNESS, June 7th, 
Hematites. 

There is a fairly strong business in hematite pig iron, and 
makers have in hand a considerable number of orders, ‘I'he general 
belief is that the market will improve as the summer advances, as 
it is certain the requir ts of Imakers in the matter of crude 
iron will be large, and there are indications that the general trade 
in iron will be well maintained. Makers are producing practically 
as much iron as they can make out of the plant in the district, and 
the fact that procs are comparatively low and not increasing 
shows that the sales are equal to the production, and that the iron 
made is being utilised for manufacture in various ways, The 
expectation was indulged in some time ago that local heraatites 
would be largely bought on foreign account, as the supplies in 
America are needed absolutely for home consumption, and thus 
the wants of the world have mainly to be met by makers in this 
country and the Continent, but this prospect has not been realised, 
nor is it likely to be, There is, however, the probability that the 
home demand alone will be enough to account for British 
production for some time to come. Prices are steady at 67s. for 
makers’ iron, net f.o,b. Warrant iron is at 64s. 6d., net cash 
sellers, buyers 3d. less. A steady business is maintained in ferro- 
manganese and spiegeleisen, and there are possibilities of a still 
vigger trade being done at an early date. Scrap iron still con- 
ctinues to command a good marxet. Iron ore is in steady demand 
at 15s. per ton net at mines for good average sorts, 





Steel. 

The steel mills are on holiday this week, but makers have 
plenty of orders in hand for next week, when full activity will be 
resumed at the rail and plate mills, but the merchant mills and 
che steel foundries are quiet, and orders are not coming in freely. 
here is every chance, however, of a good demand for heavy steel 
castings in the early future. Rails are in fair but not very brisk 
inquiry, yet makers hope to keep their mills regularly employed 
during the summer months if prices do not advance. At present 
they stand at £6 7s. 6d. to £6 10s. per ton for heavy sections. 
The orders for shipbuilding material are mostly for firms away 
from Barrow, but it is certain before long that a local demand will 
arise that will help to maintain the activity in this branch of trade, 
which has now been kept up since the autumn of last year. 
Ship plates are at £7 7s. 6d. per ton, boiler plates £7 17s. 6d., and 


| angles £7 per ton. 


Shipbuilding and Engineering. 
There is no news to repurt of new orders in these depart: 
men‘s, but efforts are being made to bring important new work to 
Barzow, and these are likely to succeed. 


Shipping and Coal. 
- The shipping trade is depressed. The exports of iron and 
steel last week totalled at the low figure of 8732 tons, being a 
iecrease of 1401 tons on the corresponding week of last year. ‘The 
total exports this year have reached 324,596 tons, a decrease of 
39,128 tons on the corresponding period of last year. Coal and 
coke are in brisk demand, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Holidays. 

THIS is a week of play more than of work. The remark- 
ably fine weather, following the storm of Saturday, which was very 
severe in the South Yorkshire district, has been taken advantage of 
to an extent to which many years’ experience fails to find a parallel. 
The majority of the heavy works were shut down for three days 
certain, the intention being toresumeon the Thursday. Thecollieries 
were generally idle during the same period, and in some instances 
are not likely to be actively engaged this week. In the lighter 
industries of Sheffield the condition of trade unfortunately a mits 
of holidays being easily eg oy . Nominally the silver and 
plate departments, as well as the cutlery establishments, were 

iven rather more than the orthodox three days, and it is impro- 
ble that there will be any general resumption of work any time 
this week except in cases, not very frequent, where certain — 
orders have to be completed. The enormous traffic by ral and 
road shows that the workers with the exceptions noted, have 
enjoyed the benefit of good wages since Ohristmas, 
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. House Coal. 
Although quotations have been lowered at several 
in this and adjoining districts, as indicated last week, 


jeries ; ; 
ua been no official announcement of summer rates ruling all 
jo at last. The conditions of the market, however, have 


been uced from 6d. to 1s. per ton. The previous week was a 

busy one throughout the coalfields in South Yorkshire and 
very ning neighbourhood in anticipation of the holidays, which, 
“oD the addition of play on the occasion of the annual miners’ 
demonstration and local feasts, will make considerable reduction 
in the output for June. The weight of coal sent to London and 
- South, as well as to the Eastern Counties, was well maintained 
until nearly the close of last week, when it fell away somewhat, 
and the. warm weather which has now set in will keep the demand 
within moderate limits _ At the local land-sale collieries business 
jg dull, and pretty certain to get slacker still, iu spite of the 
reduced. quotations, The variable weather, with a prevalence of 


iatterly been in favour of buyers, and prices for domestic fuel have 
reduced 


ing May, has enabled house coal, however, to be main- | a 
old, during oe t | less than 61,537 tons, or 75 per cent., and as compared with the 


tained at winter rates a month beyond the usual time, 


Steam Coal. 

The return of coal despatched from the Huraber reports, 
as given from week to week, points to the business during May 
having fully sustained expectations. For the week ending 29th 
May the exports froin Hull reached a total of 48,082 tons, as com- 
nared with 32,610 tons for the corres nding week of 1905. From 
(Grimsby the weight of coal exported to foreign markets for the 
week ended Ist June was 47,247 tons, as compared with 26,359 
tons for the corresponding week of last year. With the close of 
the current month, the half-year’s business is certain to be 
exceedingly satisfactory on foreign account, while the coastwise 
trade is also beyond the average. The Derbyshire coalowners 
compete keenly with South Yorkshire collieries at Grimsby, both 
for the export trade ond the requirements of the steam fishing 
trawlers. Goole is mainly supplied with steam coal from West 
Yorkshire. ‘The call for steam coal for locomotive purposes for the 
various railway coaling stations was much heavier than usval last 
week. A fair amount of coal is being disposed of in the open 


market, good samples making 83. 6d. to 8s. 9d. at the pits. The 
railway contract and shipment rate, 8s, 6d. per ton, is alsoslightly | 


exceeded in respect of sinall supplies in certain instances. 


Slack, Engine Fuel, and Coke. 

The brisk business which has been done for some time in 
all descriptions of coking slack and engine fuel brought about on 
June 1st an advance of 6d. per ton. There was an extra demand 
for coking slack and smudge to meet the requirements of coke 
ovens during the holidays. Prices are now at about 4s. 6d. to 5s. 
er ton at the pits; best engine fuel, owing to the “ wakes” being 

eld in Lancashire, was sent to that market towards the end of 
last week, but the business done with the West Riding textile 
district, as well as with local consumers, has been well maintained. 
Quotations are 4s, to 4s, 6d. per ton at the pits. There have of 
late been indications of improvement in coke, principally for 
North Lincolnshire, Derbyshire, Leicestershire, and similar iron- 
smelting districts. Good ordinary smelting coke is quoted 11s, to 


lls. 6d, per ton at the ovens, washed samples making 6d, to 9d. | . a 
| the situation will probably become worse as the vessels now on the 


per ton more, 


Iron, Steel, &c. 

Quotations for hematites, West and East Coast, are not 
changed in the Sheffield district ; neither is there any alteration 
reported in Lincolnshire iron prices. It is again stated, however, 
that no business is done on the basis of the official figures, an 
advance of from 1s. 6d. to 2s. per ton being required in such 
transactions as have to be made. In the local ironworks and 
foundries there is much activity on colliery orders, and the steel 
manufacturers are in receipt of continued satisfactory work for 
most markets. In castings for turbines, electrical, and hydraulic 
machinery there is much good work being done, as well asin motor car 
specialities. There is nothing new to report in military material, 
and existing orders are rapidly reaching completion. The engineer- 
ing establishments are well employed, some important work for 
local works extensions being in hand, in addition to further orders 
on distant account. 


_ Railway Material. 

Tyres, axles, springs, buffers, and other railway specialities 
are in good request, chiefly for abroad, though some satisfactory 
lines have recently been received in connection with Scotch railway 
requirements. Wagons have been pretty freely ordered during 
the last few months, though scarcely to the extent anticipated. 
We do not hear of very large wagons being made locally for use in 
this country. One firm, in answer to inquiries, state that, as far 
as their experience goes, they have only built wagons of 20 tons 
capacity, and they add that even the use of these is considerably 
restricted owing to the shipping staithes and hoists not being of 
suitable size for dealing with wagons of this capacity. Another 
firm state that about four years ago they built some 40-ton 
wagons for a British railway company, to carry that weight of 
steel rails. These are the highest capacity this firm has pro- 
duced, but it has built all-steel wagons to carry 35 tons for 
Natal Government Railways, Cape Government Railways, and 
Table Bay Harbour. f 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Business has shown considerable improvernent after 
the holidays, and prices have moved in favour of the sellers. 
The deliveries are exceedingiy good both on home and export 
account, and heavy withdrawals from the stock in the public 
stores have to be reported, as the producers cannot satisfy all 
the consumers, and they cannot increase the make of their 
furnaces because they cannot secure larger supplies of Cleveland 
ironstone. Last month the production of Cleveland pig iron was 
at least 30,000 tons less than the consumption, and it was well for 
consumers that there were the public warrant stores upon which 
todraw. Since the holiday ended Cleveland pig iron prices have 
risen about 9d. per ton. No. 1 has been put up to 52s, 3d., No. 3 
to 50s, 9d., No. 4 foundry to 50s., No. 4 forge to 49s. 3d., mottled 
to 48s, 9d., and white to 48s, 6d., all for early f.o.b. delivery. 


Hematite Pig Iron. 

: The activity in Cleveland pig iron does not extend to East 
Coast hematite pig iron, and aie the value of the former is 
improving that of the latter is declining, partly owing to the com- 
petition of the West Coast makers, seri in the Sheffield 
market. Of course, hematite iron for a long time has been rela- 
tively dearer than Cleveland pig iron, and we have had to note 
that the former were 20s. per ton dearer than the latter, the usual 
difference being 10s., and in the spring of last year it was so little 
as 3s. 6d. At present it is 15s. 3d., for mixed numbers can be got 
at 66s. per ton—indeed, purchases have been made in a good many 
cases at that figure even from the producers. Considering that 
there is little pig iron in second hands, prices should be stronger 
than they are, es; ially when the cost of ore is rising. Fully 20s. 
per ton, delivered at wharf Tees, has to be given for Rubio. 


Pig Iron Stocks. 


: Practically the makers have now no stocks of either 
Cleveland or hematite pig iron, the briskness of the demand of 
late having cleared them. out, as they have been producing less 
Pig iron than the market has needed—a. contrast to the state of 
affairs which prevailed between July, 1904, and February, 1906, 














The stock of East Coast hematite pig iron in Connal’s public 
stores has likewise altogether disappeared, and the stock of Cleve- 
land iron in the same stores has been very much depleted during 
the last three months, the decrease being close upon 80,000 tons. 
At the end of May the stock of Cleveland iron with Connal’s had 
fallen to 669,897 tons, having dropped 30,816 tons last month. 
The quantity of No. 3 at May 3lst was 638,251 tons, decrease 
25,274 tons during the month ; of other iron deliverable as standard, 
31,146 tons, decrease 5542 tons ; and of other iron not deliverable 
as standard, 500 tons, no change. 


Record Exports of Pig Iron. 
The shipments of pig iron from the Cleveland district in 
May reached 143,571 tons, the largest of any month on record. 
Previously the record was held by June, 1899, with 135,973 tons, 
but that has been exceeded by 7958 tons, or 5 per cent., and would 
have been further exceeded if makers could have supplied all the 


| iron that was due from them for delivery in May. As compared 


with May last year, the exports last month showed an increase of no 


average of May over the last ten years—106,455 tons, there has 
been an increase of 37,126 tous, or 35 per cent. There was even 
a 9 per cent. increase over the remarkable figures of April, 1906. 
The improvement was mainly due to the enormous shipments to 
Germany, Belgium, France. and Italy, the extra demand from the 
first three of these being altogether unexpected. To Germany 
46,331 tons were sent from Cleveland last month, against 13 124 
tons in May 1905; to Belgium 6502 tons, against 1498 tons; to 
France 5833 tons, against 1360 tons; and to Italy 6612 tons against 
2648 tons. The total shipments of pig iron to oversea destinations 
were 93,057 tons, which is a record, and was double the quantity 
reported in May, 1905. 


The Five Months’ Exports. 


As noted above, the May exports constituted a record, 
but the shipments of pig iron from the Cleveland district during 
the five months of the current year were also a record. The 
largest previously were 541,791 tons in 1899, but this year’s has 
been 553,222 tons, against 364,535 tons in the corresponding period 
of jast year. Of this, Germany has taken 145,974 tons, against 
60,497 tons last year; Belgium 21,038 tons, against 8321 tons; 
France 25,800 tons, against 7934 tons; and Italy 38,765 tons, 


| against 21,088 tons. A!together 50 per cent. more pig iron has 


been shipped from Cleveland than in the first five months of last 
year. Nearly one third of the pig iron that has been shipped from 
the Cleveland district this year has gone to Scotland—175,223 
tons, as compared with 117,765 tons last year, and Germany had 
more than a fourth. 


Manufactured Iron and Steel. 

Consumers continue very backward about giving out more 
orders for finished iron and steel, and more particularly is this 
noticeable in the plate and angle branches. It is true that manu- 
facturers have pleuty of work booked, and they look for business 
improving before they get short of contracts. That, of course, will 
depend upon the shipbuilding industry, which itself will be 
influenced by the freight market. The latter is not in an 
encouraging state, as there are already too many steamers, and 


stocks come to be launched. The shipments of manufactured iron 
and steel this year from the Tees have been very good—in fact, 
quite the best on record—225,636 tons, against 179,829 tons in the 
first five months of last year. Prices of finished iron and steel are 
well maintained. Heavy steel rails are at £6 7s. 6d., and steel 
railway sleepers £6 17s. 6d., both net f.o.b. Steel ship plates are 
at £7 ; steel boiler plates, £8 ; iron ship plates, €7 5s.; steel ship 
angles, £6 12s, 6d; iron ship rivets, £7 17s. 6d.; packing iron, 
£6 ; steel joists, £6 7s. 6d.; steel bars, £7 ; iron bars, £7 5s.; steel 
hoops, £7 5s.; steel sheets, singles, £8; steel strip, £6 15s.; gal- 
vanised sheets, £12 7s. 6d., all less 25 per cent., f.o.t. At some of 
the pipe foundries operations are more fully carried on, and 
founders are taking an increased quantity of Nos. 3 and 4 foundry 
from the Cleveland makers. 


Shipbuilding and Engimeering. 

There is not much that is new in the shipbuilding industry, 
there being a complete lull in the demand for new steamers, and 
the builders will not reduce quotations to attract business, as it is 
not believed that this would be of any use while the freight market 
is so bad. Messrs. R. Craggs and Sons, Middlesbrough, have 
secured an order from the Inland Gulf Paeific Trade 
Company for the construction of two steamers for service between 
Pensacola and the Gulf of Mexico terminal of the Tehuan 
Railway. The vessels are to be equipped for carrying loaded 
railway cars upon all decks the full length of the ship. 


North-Eastern Railway Wages. 

The conference between the officials of the North-Eastern 
Railway and the delegates of the men has now ended after eleven 
sittings, and the final delegate meeting to adopt or reject the con- 
cessions granted will be held at Darlington on Sunday next. 
Some of the branches have shown a very unconciliatory attitude 
towards the concessions reported in the interim report of their 
delegates, but it is not likely that any serious difficulty will be 


made. 


Homes for Workmen. 
The British Steel Smelters’ Association has devoted 


£50,000 of its union funds to the erection of workmen’s houses at 


Stockton, and on Saturday Mr. John Hodge, the secretary, un- 
veiled the memorial stone. They are very substantial buildings, 
and will bring in for the Association rents varying from 7s. 6d. to 
lls. per week each. Ina rising town like Stockton an investment 
in house property cannot but be a sound move. 


Coal and Coke. 

The demand has heen only mederate this week, with 
supplies rather in excess of requirements, notwithstanding that 
the former are curtailed by the holidays. Best steam coals are 
obtainable at 10s. 3d. for f.o.b. delivery this month, and seconds 
are at about 9d. less, while small steams, which are scarce, can be 
sold readily at 6s. per ton. There is more doing in Durhain gas 
coals, and prospects show improvement, with best qualities at 
9s, 9d. to 103. per ton, and seconds at 9s. 3d. to 9s. 6d. Ordi 
coking coal is at 9s. 3d. per ton, and coke is weak with demand 
short of supply. Best foundry coke is at 18s per ton f.o.b., and 
medium coke at 16s. 6d. per ton delivered at the furnaces on 
Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Condition of Business. 

ALL indications soper to point in the direction of a 
quieter state of business. In most departments of industry the 
existing contracts are sufficient to keep the works at present well 
employed ; but there are few engaged in any branch who express 
themselves as satisfied with present inquiries. It is as to the 
future, therefore, that doubts are entertained. Of course, a better 
turn of affairs may occur at any moment; but the approach of 
the holiday season gives the impression that business may be quiet 
for some time to come. 


Pig Iron Warrant Market. 


The warrant market has been quiet since last report. 
Towards the end of last week a slight improvement took place 
in the demand, but the inquiries on the part of home consumers 








and shippers have been such as to indicate that only a moderate 
business is to be anticipated. Business has been done in Cleveland 
warrants at 49s. 7d. to 49s. 11d. cash, at 503. 24d. one month, and 
503s. 9d. and 50s. 10d. for delivery in three months. Scotch 
warrants are nominally 563. perton. The warrant market was closed 
on Monday, and on nn ces days there was comparatively little 
doing in consequence of the holidays in England. 


Hematite and Foundry Iron. 


The consumption of hematite pig iron in Scotland at pre- 
sent is on an extensive scale, but there is undoubtedly a halting 
disposition as to the future. Furnaces are kept going, and the 
output is considerably larger than it was at this time last year ; 
but it is not so easy to effect fresh sales, and the full prices quoted 
are not readily endorsed by buyers. Some merchants quote 70s , 
and others 69s. to 69s. 6d. per ton for Scotch hematite pigs for 
delivery at the West of Scotland steel works. As to foundry iron, 
there is an extra inquiry in some quarters, which may result in 
iznproved business. The cast iron pipefounders will require addi- 
tional supplies for orders recently placed, and it is hoped that the 
improvement in this department, although long in coming, may be 
continued. 


Production and Stocks of Pig Iron. 

One furnace has been put out since last report and 
reduces the number making ordinary iron. There are now 89 
furnaces in blast in Scotland, compared with 84 at this time last 
year, and of the total 48 are making hematite, 35 ordinary, and 
six basic iron. There has been practically no change in the past 
week in the stock of pig iron in Glasgow warrant stores. 


Pig Iron Prices. 

A few of the Scotch makers’ brands of pig iron have been 
reduced 6d. per ton. G.M.B., No. 1, is quoted at Glasgow 58s.; 
No. 3, 563.; Monkland, No. 1, 59s.; No. 3, 57s.; Carnbroe, No. 1, 
61s.; No.3, 57s. 6d.; Clyde, No. 1, 65s.; No. 3, 60s.; Gartsherrie, 
No. 1, 65s. 6d. ; No. 3, 60s. 6d. ; Calder, No. 1, 65s. 6d. ; No. 3, 
61s. 6d.; Summerlee, No. 1, 67s.; No. 3, 62s.; Langloan, No. 1, 
69s.; No. 3, 63s.; Coltness, No. 1, 73s.; No. 3, 62s.; Glengarnock 
at Ardrossan, No. 1, 66s.; No. 3, 60s.; Eglinton at Ardrossan or 
Troon, No. 1, 60s. 6d.; No. 3, 58s.; Dalmellington at Ayr, No. 5, 
57s.; Shotts at Leith, No. 1, 65s. 6d.; No. 3, 603. 6d.; Carron at 
Grangemouth, No. 1, 67s. 6d.; No. 3, 62s. 6d. per ton. 


Shipments of Scotch Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were comparatively small, amounting to 4855 tons, against 
3892 in the corresponding week of last year. There was despatched 
to Italy 720 tons ; Australia. 382; South America, 250; Holland, 
200; United States, 100; Canada, 110; Germany, 110; Russia, 
50; Belgium, 20; China and Japan, 260; other countries, 420; 
the coastwise shipments being 2233 tons, against 1488 in the same 
week of last year. 


Arrivals of English Iron. 

The imports at Grangemouth of pig iron from the Cleve- 
land district during the past week amoun to 8399 tons, being 
2484 tons more than in the same week of 1905. Since the beginning 
of the year till date the arrivals have aggregated 217,491 tons, 
heing 19,961 tons over the quantity received in the corresponding 
period of last year. 


Finished Iron and Steel. 

The makers of malleable iron report somewhat more 
cheerfully regarding the condition of trade. Owing to the greater 
activity and higher prices now prevailing on the Continent, there 
has been a distinct lessening of competition from that direction 
both as regards home and export business. Our makersare obtain- 
ing a fair supply of orders, and the inquiries are such as to lead to 
the expectation that the improvement now being experienced may 
be of some duration. The steel trade has suffered a good deal 
from competition between English and Scotch makers, particularly 
as regards ship angles, and efforts to mitigate this trouble have 
met with a good deal of difficulty. For ship plates the demand is 
active, and the works in most instances are kept fully employed. 
Opinions differ as to the prospects of the steel trade, but there is 
at present no reason fordespondency. Makers of structural steel 
are turning out a fair amount of material. 


Orders for Railway Wagons. 

The Caledonian Railway Company, being urgently in 
want of the new wagons recently deci upon by the directurs, 
has distributed them among the makers in such a way as to 
ensure early delivery. The wagons to be built number 1000, and 
they are to have a capacity of 13 tons coal or 16 tons pig iron. It 
is stated thut 400 of the wagons will be constructed at Birming- 
ham, 100 at Longeaton, 300 at Wishaw, and 200 at Motherwell, ail 
by well-known firms in this department of trade. 


The Coal Trade. 

There is still a large business doing in the coal trade, 
but the shipments abroad are not up to what they were in recent 
weeks. The output is large, and in q of the slackening 
in the foreign demand, it is now more difficult for salesmen to 
effect a clearance. Warmer weather has also tended to reduce 
the business in the household trade. Shipping prices are easier. 
Main coal is quoted at Glasgow Harbour 8s., splint 8s. 9d. to 
9s. 3d., ell 8s. 9d. to 9s. 6d., and steam 9s. to 93. 3d. per ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The House Coal Trade. 

It has been a subject of satisfaction throughout the dis- 
trict that house coals have kept up so well both as regards price 
and quantity. This, however, cannot be expected to continue. 
The inevitable droop has begun to show itself, accelerated by the 
burst of fine weather, and, should it last, the effects will soon be 
felt in many parts of the district. It is not long ago that the best 
house coals were quoted up to 16s. 6d. 


The Steam Coal Trade. 

The increased demand by the Admiralty last week had a 
good effect on the market, and though bad weather told on the 
early part of the week in delaying tonnage, the outlook was 
regarded on ‘Change as good, and it was reported that not only 
have considerable bookings been made, but that inquiries for 
supplies, extending over several months ahead, have been made. 
Leading coalowners express their opinion that the prospects with 
regard to first and second-class steam are satisfactory, but those 
inferiorqualities will depend on circumstances. These qualitiescome 
into use principally when prices run high, or supplies of best are in- 
adequate to meet demand. This week the coal tradeis in a dislocated 
condition ; business is out of joint, and little work at collieries is 
expected before Thursday. Some collieries re-start Wednesday 
night. 


Latest Coal Quotations. 

These remain much about the same as last week, and my 
list must be regarded as nominal :—Best large steam, 15s. 9d. to 
16s.; best seconds, 14s. 9d. to 15s. 3d.; seconds, 14s, to 14s. 6d.; 
drys, 12s. 9d. to 13s. 3d.; very best smalls, 9s. 6d.; best ordinaries, 
9s. to 9s. 3d.; seconds, 8s. 3d. to 8s. 9d.; inferiors, 7s. 9d. to 8s. 
Monmouthshire semi-bituminous: Best large, 14s. 3d. to 14s, 9d. 
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best ordinaries, 14s. to 14s. 3d.; seconds, 12s. 3d. to 12s, 9d. 
House coal: Very best, 15s, 3d. to 15s. 6d.; best ordinaries, 14s. to 
lds, 6d.; seconds and other kinds, lls. to 18s. No. 3 Rhondda, 
15s.; brush, 13s.; smalls, lls. to 11s. 83d. No, 2 Rhondda, 11s. 9d. 
to 12s.; through, 10s. to 10s, 3d.; smalls, 8s. ta 8s, 3d, Patent 
fuel, 16s, to 16s. 6d, Pitwood, 20s. Gd. 


Swansea Coal Trade. 

A fair amount of coal business was done last week, as may 
be inferred from the fact that harbour returns showed an increase 
of 13,000 tons over the corresponding week of last year. In coal 
over €0,000 tons were shipped, and of patent fuel nearly 12,000 
tons. France continued its large demands, taking half the export, 
italy taking 6750 tons, and San Francisco 3055. House coal con- 
tinues in demand. No. 3 Rhondda is at Ids. 6d, to Ms, 9d.; 
threngh, 12s. 6d.; small, 9s. 6d. to 10s. Steam coal, 14s, bd. to 
15s. Od.; best anthracite, 17s. 6d. to 1Ss. Gd.; second malting, 16s, 
tu 17s.; big vein, 1!s. 3d. to 11s. 9d. red vein, 9s. 6d, to 9s, Gd.; 
cobbles, 17s, td. to 18s.; nuts, 17s. 9d. to 18s, Gd.; peas, I1s.; 
culm, Ss, 6d.; duff, ds. Patent fuel, 12s. 9d. to 13s, 


The Llanhilleth Dispute Again. 

It was feared a few days ago that the peace arranged 
between the coalowners and the men was likely to be short lived, 
work not having been resumed on the date promised. Some 
difference in respect of bottom coal is stated to have been left un- 
settled ; but the matter was at once taken in hand, and I am glad 
to report that practically all differences are now adjusted. 


Colliery Explosion near Neath. 

A rather severe explosion took place last week at the Cwrt 
Herbert Colliery, resulting, up to the present, in the death of 
three men. This may not be the total, as several were severely 
injured. Details will transpire at the forthcoming inquest. It 
is on official record that Neath collieries have eseaped serious 
visitations for many years, most of the great calamities occur- 
ring in the steam coal measures of the Rhondda and Mon- 
mouthshire series, thongh some of the earliest explosions were 
in the Neath localities. 


The Iron and Steel Trades. 

A visit of the directors of Guest, Keen and Co., was made 
a few days ago to Dowlais, and in the perambulation of the works, 
under the guidance of the general manager, satisfaction was 
expressed at the progress being made with very extensive electrical 
power, blast furnace, and other developments. I have referred to | 
these matters on previous occasions. The equipment of Dowlais 
will take a long time—some of the officials say, two or 


| ing off in demand. 
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metal workers’ strike is casting a shadow over the otherwise bright 
physiognomy which has characterised the Rhenish- Westphalian 
iron trade for some time past. There is but little hope now of 
settling the matter in a friendly way; some large firms have 
already dismissed a number of their men, and if the threatened 
general lock-out really takes place, the loss on both sides will be 
heavy. Regarding employment in the different branches of the 
iron industry, good accounts can be given. Pig iron remains firm, 
demand increasing from day to day. Iron ore has been less scarce 
than previously, but coke is complained of as being very scarce 
now, owing to insufficient supplies from the pits. The advance of 
M. 2 p.t. for foundry pig and for hematite has been followed by a 
rise of M. 5 p.t. for forge pig, and iron for steel making. The pre- 
sent quotation for forge pig is M. 68 p.t., against M. 56 p.t. in 
May last year. Tron for steel making, ‘a 70 p.t., against M, 58 p.t.; 
spiegeleisen, M. 98 p.t., against M. 67 p.t.; basic, M. 68 p.t., 
against M. 59 p.t.; hematite, M, 82 p.t., against M. 68 p.t.; 
foundry, No. 1, M, 78 p.t., against M. 67 p.t.; and foundry pig, 
No. 3, M. 70 p.t., against M. 64 p.t., in May, 1905. The semi- 
finished steel department is so well engaged that foreign contracts 
have of late not been so much appreciated as is generally the case, 
the shops being hardly able to satisfy their inland customers. 
After the advance that was agreed upon in the beginning of the 
present month, a rise of M. 5 p.t. has again been resolved upon, so 
now M. 10 p.t. more has to be paid for semi-tinished steel than in 
last month. Most favourable accounts are given of the develop- 
ment of the girder trade, and in bars, too, a very lively business 
nas been done during the week. The same holds for hoops, and in 
the plate department brisk activity has led to a marked upward 
tendency in quotations. Heavy plates realise M. 135 to 
M. 137-50 p.t., and sheets have been sold at M. 145 p.t. Govern- 
ment as well as private orders secure regular employment to the 
machine and locomotive shops for weeks to come. 


The Siegerland Iron Industry. 

The business in iron ore, as well as the iron and steel 
trade of the district, remain vigorously engaged, and there is much 
confidence expressed as to the future condition of the iron market, 
and producers, therefore, ask higher prices without fearing a fall- 
y Foreign orders increase, but makers and 
manufacturers can hardly profit by the improvement in foreign 
demand, because inland orders come in so freely that the shops 
ean hardly execute them within the time stipulated for, and 
export orders have, in a few instances, been refused on account of 
that. 


Iron and Steel in Silesia. 
The general condition of the Silesian iron industry may 
be regarded as very favourable. Employment in many depart- 





three years. During the week moderate cargoes of railway iron 
have been made, and the large Bessemer works have been occupied 
with heavy and light rails, some on Indian and others on home | 
account, Sleepers continue in evidence, and large quantities of | 
tish-plates are inhand. A curious accident took place last week at | 
the Dowlais-Cardiff Works, when two men were severely injured 
by the blowing off of the top of the blast furnace. It is stated that 
on the morning of the day of the accident (Thursday) the coke in 
the furnace was seen to be hanging, namely, forming a large circle. 
This in the end collapsed, causing, it is said, a disturbance of gas 
in the furnace sufficient to blow off the bell of the cover, which 
is S5ft. high. One man died on Tnesday, so that an inquest 
is to be arranged. Full time was worked in the Swansea 
Valley last week in preparation for the holidays; blast 
furnace and steel make normal. Swansea imported 160 tons 
steel hars from Sweden last week, and 861 tons pig iron. This 
week two unusual cargoes of steel sleepers came into Newport from 
Harrington, totalling 750 tons, consigned to Wilks and (Co. 
Among the imports of the week have been 3900 tons iron ore from 
Seville, consigned to the Ebbw Vale Company, and another of 2250 
tons ; 1510 tons from Bilbao for Guest, Keen and Co.; one of 2250 
tons from Carthagena for Guest ; and one of 2980 tons from Bilbao 
for Blaenavon, the whole totalling nearly 13,000 tons received in 
one day. Baldwins, Limited, Swansea, is importing iron ore from 
Marbetta, the Crimea, and pig iron from Grimshy. 


| 
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Latest Iron and Steel Quotations. 

On ’Change, Swansea, this week, pig iron, Bessemer, was 
quoted at 63s. 9d.; Middlesbrough 49s. 10d., Scotch 56s., and Welsh 
hematite bars 70s, to 71s. Steel bars, Siemens and Bessemer, | 
remain at £5, 


The Tin-plate Trade. 

In anticipation of the holidays a busy week took place in 
the tin-plate trade. Shipments bulked largely—103,959 boxes, 
and the works turned out 62,882 boxes, leaving stocks at 
167,106 boxes. It is stated in tin-plate circles that about 
10,000 tons Welsh tin-plate are used in canned food, and that the 
influence on the American trade by the late disclosures cannot fail 
to be serious. On the other hand, there is a belief that Australian 
and Canadian business must be correspondingly better, as there 
Government inspection is rigid. The present week is the stop 
week as arranged by the trade, and 95 per cent. of the works are 
closed. At Cwmfelin active operations continue. At Llanelly 
some works were closed last week, and all are closed this. Block 
tin now appears on the descending scale, and will give makers 
some relief. Latest quotation is £178 17s. 6d.; spelter is at 
£27 lis. 6d.; silver, 31d. per oz.; copper, £85 10s.; lead, 
£17 2s. 6d. Tron ore: Almeria, 18s. 9d. to 19s.; Tafna, 19s. 94. to 
20s.; Rubio, 19s. to 19s. 3d. 


Latest Tin Plate Quotations. 

Ordinary sizes, I.C., 20 by 14, 112 sheets, 108 Ib., Besse- 
mer primes, 13s. 9d. to 13s. 10$d.; wasters, 12s. 9d. to 12s, 104d. 
Siemens primes, 14s.; wasters, 13s. C.A. roofing sheets, £9 per 
ton. Big sheets for galvanising, 6ft. by 3ft. by 30 gauge, 
£9 17s. 6d. Finished black plates, £9 10s. per ton. 


Lianelly Shipping. 
The largest boat, with timber from Halifax, Nova Scotia, 
1000 tons, came in last week, and is regarded as the harbinger of 
better times. The North Dock is now available for the largest 
tonnage. 





Non-unionist Colliers. 

Notices to discontinue working matured on the Ist of 
June in several quarters, but since the notices were given there has | 
been a steady coming in of colliers who were behind in their pay- | 
ments to the Federation. On Wednesday there was a very large | 
meeting held in the Merthyr district, when an agreement was 
decided to return to work at night, and continue for a month. 
Should there not be a full return of non-unionists, future action is 
likely. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
From Rheinland-Westphaiia. 

THE inclination to purchase freely is still very marked in 
all departments of the Rhenish-Westphalian iron industry, | 
although quotations for pig iron and for semi-finished steel, as well as | 
for a large number of finished articles, have been advanced. 
Demand is exceptionally good, and the terms of delivery asked by | 
the works are getting longer from week to week. Export 
increases. The hope that German ironmasters would profit by the 
catastrophe in San Francisco seems likely to be fulfilled, for 
numerous orders in structural material have already been received, | 
and there is more work holding out from the same quarter. The | 


ments is stronger than it has been for many months, and an all- 
round improvement in quotations is taking place. 


The German Coal Trade. we 
Beth in Rheinland-Wostphalia and in Silesia has the 
demand for coal and coke been improving upon the week. If 
house fuel is in less active request than a few weeks ago the con- 
sumption in engine fuel has, on the other hand, increased 
strongly. Inthe Ruhr district coal is getting more scarce from 
week to week. 


Austro-Hungarian Iron Industry. 

Nothing has happened in the course of the past week that 
would be worth recording from the Austro-Hungarian iron market, 
all trades remaining well oceupied. Prices are satisfactory and 
firm. For Witkowitz forge pig 130 to 132 crowns is paid; grey 
forge pig, 103 to 104 crowns ; and hematite, 125 to 126 crowns p.t. 
Spiegeleisen, 10 to 12 per cent. grade, has been quoted 140 to 
150 crowns p.t. Styrian bars stand at 215 to 225 crowns p.t.; 
boiler plates, 305 to 315 crowns ; tank plates, 265 to 275 crowns ; 
girders, 232 crowns; galvanised sheets, 465 crowns, all per ton, 
free Vienna. An upward movement in the prices for coal on the 
Austro-Hungarian coal market shows the strong tone now prevail 
ing. Deliveries are higher than in the previous month. 


Hand-to-mouth Trade in France. 

Though a healthy and more confident feeling has again 
been felt on the French iron market, business transactions in 
many instances still remain of a somewhat irregular kind. As the 
pits refused to fix their prices until at the end of May, quotations 
for iron and steel could not be regulated before the early days in 
June, and producers as well as consumers have, accordingly, been 
practising a slight reserve as regards forward orders, and a slow 
hand-to-mnouth sort of trade has been going on. More life is, 
however, boing felt now, and quotations will most likely soon meet 
with an advance. Merchant bars have already been disposed of at 
250 f. p.t. A regular business is again being done on the French 
coal market. 


Finished Iron Moving Upwards in Belgium. 


The demand for all sorts of manufactured iron has 
continued to improve. The shops are executing orders of 
older date as quickly as possible, and are taking in 
fresh contracts at raised quotations. Already a fair amount 
of work has been secured, and the outlook is bright generally, 
the upward movement in the prices for finished iron and 
steel becoming more marked from week to week, Bars for export 
are firm at 140f. p.t. ; steel bars 142f. to 143f. p.t. For girders 
130f. to 133f. p.t. has been quoted where export orders are in 
question; home consumers have to pay 142-50f. to 145f. p.t. 
Iron and steel bars for inland consumption are quoted 155f. to 
160f. p.t. A very brisk trade is done, bath locally and on foreign 
account, in iron and steel plates, and export quotations have been 
fixed on 165f. p.t., while for home contracts 170f. p.t. is quoted. 
Siemens-Martin plates have advanced on 180f. to 185f. p.t. There 
is a strong tone perceptible on the Belgian coal market, the 
upward movement in prices having in no wise been checked by the 
Government tenderings for coal, recently held. Output in coal is 
readily consumed ; coal for industrial purposes can hardly be 
produced in sufficient quantities, and the tone all round is both 
healthy and firm. 








AMERICAN NOTES. 
(From our own Correspondent.) 
NeW YorK, May 23rd, 1906. 

THE Illinois Steel Company and the Tennessee Coal, Iron, and 
Railroad Company have already booked sufficient business to 
insure the operation of their mills throughout all of next year. 
The Illinois Central Railroad Company has just contracted for 
30,000 tons of rails, the Burlington 25,000 tons, Wisconsin Central 
for a like amount, and the Wabash for 10,000 tons. There appears 
to be a revival of demand _for steel rails, and by the Ist of June it 
is estimated that contracts will have been placed for 1,000,000 tons 
for delivery next year. 

All of the large pig iron using plants, such as foundries, engi- 
neering plants, car works, pipe foundries, and steam machinery 
manufacturing plants are all once more in the market buying 
material for delivery during the latter part of this year. Con- 
tracts were placed this week for 15,000 tons of malleable Bessemer. 
Pasic pig has also been very largely bought. and Bessemer is now 
under inquiry for large blocks, and the contracts will undoubtedly 
be placed before Saturday. 

In the way of sheet iron, galvanised and po. as well as corru- 
gated, there has been a very heavy demand for building require- 
ments, and the managers of mills have information that much 
heavier orders for sheet mill products will soon be presented. 

All lines of hardware are also exceptionally active, and in the 
department of machine tools, as well as in agricultural implements, 
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our reports to-day are that additional requirements are bejn 
sented, and that the pega buyers are very solicitous, win 

Notwithstanding all the activity reported, information comes to 
hand that slight concessions have been made on lower grades of 
certain stew 8 of southern iron, especially for basic. This q 
not indicate any probable weakness, but simply a desire of the 
large concerns to secure orders for exceptionally large < 1Uantities 
of material. The coke market has been dull simply because of 
the over-sold condition. Coke-producing capacity is strained te 
meet the demand, and prices are very strong. The bar iron mills 
keep their order books well filled, and the merchant mills haye no 
capacity to spare for the next sixty days, 

Copper is rather quiet, owing to the sudden withdrawal of a 
few large buyers. There is a liberal buying of standard lake and 
electrolitic for foreign shipment. The principal business js bein; 
done on a basis of 18-75 for lake, and 18-40 for electrolitic 
August buyers have been assured that they can obtain what they 
will want for delivery that month at current quotations, Exports 
of copper for week ending May 17th were 3042 tons: for the 
first seventeen days of May, 11,035 tons. The boom in copper is 
over temporarily, and the stocks are somewhat depleted, The 
tore of the lead market is very strong, and prices have been 
advanced to 6 cents for spot, and 5-90 to arrive, domestic op 
foreign. 

New York, May 80th, 1906, 

The important feature ot the market this week is the continued 
demand for steel rails, which at the present time figures up a little 
over 500,000 tons for 1907 delivery, in addition to which there are 
a number of inquiries which will considerably add to this large 
total. The orders range in size from 1000 tons to 50,000 tons. [pn 
addition to these inquiries, it is learned that there is a great deal 
of railroad plac gear that must be taken care of, and besides, quite 
a number of roads are taking up old iron rails and putting down 
steel rails as fast as they can be had. There is also another source 
of demand that figures in an important way, and that is the esta. 
blishment of yards for the making up of trains of freight wherein 
rails of heavy sections are used, ranging from 701b. to 901b. There 
is also an increasing demand for rails of light section, ranging from 
201b. to 401b.; and, in addition, there is also a heavy demand for 
girder rails and trolley rails, to say nothing of a demand for all 
kinds of equipment called for in trolley-line construction. The 
aggregation of this business represents an enormous demand. 

Secondary to these heavy requirements are the requirements of 

bridge builders and of builders of warehouses, terminal improve- 
ments, office buildings, and large buildings generally. The makers 
of structural material are booking business as fast as they are able 
to arrange for deliveries, and before the Ist of July it will be no 
easy matter to place contracts for what is regarded as early deliv ery. 
The third interesting feature is the heavy demand for basic pig 
and material for pipes. An immense mileage of pipe has been 
determined upon, and the cast iron pipe foundries are finding it 
no easy matter to handle all of the work that is being crowded in. 
A fourth interesting feature is the growing demand for that kind 
of raw material which is used in electrical equipment plants, in 
engineering plants of all kinds, in the larger foundries and in pump 
works, as well as in the smaller foundries where hardware is 
turned out {for general building requirements. A stimulus has 
been imparted to the steel industry, and the best posted in the 
trade regard it as possible that for the next two months provision 
will be made for material to last the manufacturers of rails, 
bridges, cars, locomotives, and smaller work during the rest of the 
year. 
* The copper situation has changed very little, and prices remain 
about where they were last week. The exports of copper from 
Baltimore and New York for the week ending May 24th were 
4605 tons, and since May Ist 15,640 tons. Electrolitic is in 
good demand for Europe. There appears to be an ample supply 
of copper for all current requirements, but the American market 
is controlled by a few heads, who, by copper manipulation, can 
affect prices as much as they may be inclined within a range of 
one or two cents. The movement in lead is restricted to current 
requirements. The movement in coke is heavy, the bulk of the 
present shipments being made to fill orders when a general coal 
strike was anticipated. Business in pig tin has fallen off in view 
of the latest cables from London. 





PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Messrs, HvTcHINSON AND Co, inform us that their head office 
address is now 63, Albion-street, Leeds. 

IN consequence of the recent change in the proprietorship of the 
Electrician, Mr. ¥. Charles Raphael is relinquishing the editorship 
on June 30th. Mr. Raphael joined the staff of the Klectiiern in 
1896, was appointed assistant editor a year later, and has heen 
editor since the end of 1902. 








New VAUXHALL BripGE.—We are asked to state that the steel 
work of the new Vauxhall Bridge was constructed at the works 
of Messrs. Charles Wall, Limited, of Grays, Essex. These works 
being on the riverside, the whole of the material was sent by water. 


NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the North of 
England Institute of Mining and. Mechanical Engineers wil! be 
held in the Wood Memorial Hall, Newcastle-upon-Tyne, at two 
o'clock, on Saturday, June 9th. 


ConTracts.—Orders for Rateau patent exhaust steam utilisation 
turbo plants have been received by Mr. P. J. Mitchell, of 31, Budge- 
row, E.C., from the Powell Duffryn Steam Coal Company, Limited ; 
the Sneyd Collieries, Limited, Burslem, Staffs. ; the Tredegar Iron 
and Coal Company, Limited, Tredegar ; and the Steel Company of 
Scotland, Newton.—The Brush Electrical Engineering Company, 
Limited, has received an order from the Cartagena and Herrerias 
Steam Tram Company for three first-class carriages and four 
second-class carriages ; and from the Lanarkshire Tramways for 
six double-deck car bodies and six single type trucks. 


IxcorporateD MvnicipaL Exrctrican Assoctation. — The 
eleventh annual convention of the Incorporated Municipal Elee- 
trical Association will be held in London from June 18th to 25rd. 
The headquarters will be at the Hotel Great Central. On Tuesday, 
the 19th, the members will meet at 10.30 a.m, in the Royal County 
Theatre, Kingston-upon-Thames, when the presidential address 
will be delivered by Mr. J. E. Edgeombe. A paper on “Steam 
Turbines,” by Mr. Sydney Baynes, will then be read and discussed. 
On the 20th, at 10 a.m., a meeting will be held in the Wharncliffe 
Rooms at the Hotel Central, when the following papers will be 
read and discussed:—(1) ‘The Commercial Development of 
Electricity Undertakings,” by Mr. S. E. Fedden and Mr. i. 
Collings Bishop, and (2) ‘‘ Relative Economies of Electric Supply 
from Small Local Stations and from Power Companies,” by Mr. 
J. F.C, Snell. In the afternoon visits will be paid to the power 
station of the Underground Electric Railway Company of London, 
at Lots-road, and the power station of the London United Tram- 
ways, Limited, at Chiswick. On the 21st, in the morning, the 
annual general meeting and a special general meeting will be held 
at the Great Central Hotel, and in the afternoon a visit will be 

aid to the power station of the Charing Cross, West End, and 
tity Electric Supply Company, the annual dinner being hel: at 
the hotel in the evening. On Friday morning the following papers 
will be read and discussed :—(1) ‘Live Steam Feed-water : Its 
Effect on the Output and Efficiency of Steam Boilers,” by Mr. @. 
Wilkinson ; ‘The Efficiency of Steam Plant,” by Mr. W. H. 
Vignoles ; and (2) ‘‘ The Supply of Power to Tramways from Small 
Stations,” by Mr. 8. J. Watson. In the afternoon a visit will be 
paid to the London County Council Power Station at Greenwich. 





On Saturday, 28rd, the National Physical Laboratory will be visited. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, 4.1. Mech. F. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in itatics. es pet Boe 

When the abridgment is not illustrated the Specification is without drawings. 

ies of Specifications may be obtained at the Patent-Ofice Sale Branch, 25, 

Bou mpton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment 18 the date of the advert t of the “p of the let 

ification. 

ey person may on any of the grounds mentioned in the Acts, within two 
hs of the date given at the end of the abridgment, give notice at the 
Ofice of opposition to the grant of a Patent, 
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STEAM ENGINES AND BOILERS. 


9855. May 10th, 1905,—AN IMPROVED MgTHoD OF AND APPARATUS 
yOR SUPPLYING AIR TO FuRNACES, John B. Archer, Kensing- 
ton, Montgomery, Maryland, U.S.A. 

This invention relates to a method of and apparatus for supply- 
ing air to furnaces, and has for its object to effect the complete 
combustion of solid fuel, such as bituminous coal, in the furnaces 
of steam boilers and of heating plants. Streams of air are 
delivered above the bed of fuel from nozzles arranged tangentially 
around the furnace, such streams of air meeting the furnace gases 
and imparting thereto a cyclonic movement whereby the unburned 
particles are thrown against the walls of the furnace. There ure 
eight figures. Fig. 2 is a horizontal section. The furnace is 
shown arranged to heat a steam boiler of well-known construction. 
The furnace comprises a rectangular fire-box provided with the 
usual grate 3, ash-pit, and doorways for fuel, and ash-pit doors. 
A short distance above the grate, and embedded in the brick 
walls of the fire-box, is the air-box 8. The ends of the sections 
are flanged and bolted together. The side sections 9 10 are each 
an integral casting, the section 10 being provided with an air inlet 
ll. Projecting from the inner walls of the air-box are a number 
of tuyeres or nozzles 16, spaced at about equal distances from each 
other and arranged in superposed series, the tuyeres of the upper 
series being intermediate to those of the lower series. Kach of the 
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Fig .2. 


series is arranged to deliver a stream of air in a line substantially 
tangent to a horizontal central circle, the tuyeres of the arched 
sections being slightly inclined downwards to effect this result. 
This arrangement causes the jets of air injected through the 
tuyeres to strike the gases rising from the fuel—by reason of the 
upward passage of air therethrough—and to set them into rapid 
rotation within the fire-box, effecting a thorough mixture of the 
gases and air. The centrifugal action caused by the rotary or 
cyclonic movement of the mixed gases and air throws any heavier 
particles, such as those of the unburned gases, outwards against 
the hot walls of the fire-box. Bricks or tiles, oe consisting 
ofa mixture of graphite and fire-clay, project inwards froin the 
side walls of the fire-box, above the air-box. These projections 
soon become incandescent, when the furnace is in operation, and 
cause any unburned fuel gases which are thrown into contact with 
them to be immediately burned. The inner faces of the air-box 
are protected from the excessive heat by triangular or other 
tiles 19, of fireclay. Air may be supplied to the air-box through 
inlet 11 by means of a valved pipe 2D, Hot air may be supplied 
through a valve pipe 21, leading from a series of heating coils 22, 
arranged beneath the rear portion of the boiler, in position to be 
heated by the outgoing products of combustion. The sections of 
the air-box are provided with dampers having handles 24.—May 
9th, 1906. : 
12,511. June 16th, 1905.—IMPROVEMENTS RELATING TO STEAM 
a ee Hugh McPhail, Manygate House, Wakefield. 
orks, 

This invention relates to steam generators or boilers, in which 





smoke tube portion B of the generator. The water tubes a! open 
into a drum or drums B!, from which drums pipes b! 4? convey the 
heated water and steam to the water and steam space b of the 
smoke tube portion of the generator. The pipe or passage b!, 
through which the water flows from the drum or drums B! to the 
space b, may be connected with the drums at any desired point. 

he level of the water in the drum or drums is independent of that 
in the spacel. A batile L@ is fitted for restraining the upward 
rush of the heated water into the drum or drums. This chamber 
A may be furnished with fire-clay brickwork to prevent the air from 
flowing direct to the smoke tubes when the fire door is opened for 
stoking purposes. The products of combustion of the fuel pass 
through the smoke tubes 1? to a chamber or smoke box C situated 
at the back end of the smoke-tube portion of the generator. This 
cham'y r © may be provided with a steam superheater C!, which 
consi-t- of lateral drums or headers « « connected together by a 
series of suitably bent pipes, between which the products of com- 
bustion may be caused to pass by means of a baftle plate or plates 
cl of metai or fire-clay. The smoke and other products of com- 
bustion after passing around the superheater may pass upward 
or downward to a suitable flue or flues, or toachimney C? in which 
a damper C“ may be arranged to regulate the draught.— May 91, 
1906. 





14,488. July 13th, 1905.—IMpROVEMENTS IN VALVES FOR STEAM 
AND OTHER ENGINES, Cecil W, Paget, Sutton Bonnington, 
Loughborough. 

A variable cut-off valve for steam and other engines is con- 
structed of a revolving hollow cylinder, a sleeve surrounding the 
cylinder and an outer casing which surrounds the sleeve and which 
has an outlet port or ports formed at its sides. There are six 
figures. Fig. 2 is a transverse section. A is the hollow cylindrical 
valve, B the outer sleeve within which the cylinder A fits; C C are 
two sets of longitudinal slots cut through opposite sides of the 
sleeve B. The sleeve is made conical on its exterior, and fits 
within a corresponding seat formed in an outer casing D. This 
casing is formed with two steam outlet passages E, into which the 





| slots ( ean open, and also with a steam inlet at the top of the 





water tubes and multitubular smoke tubes are combined within, or 
associated to form, one generator, and consists in arranging the | 
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! 
farts in such manner that the water tubes communicate at their | 
lower ends with headers which do not communicate with the water | 
surrounding the smoke tubes, but are supplied directly with the 
feed water, so that the level of the water in the water tube section 
of the generator is independent of that in the smoke tube section. 
A generator thus constructed will give an increase of water heating 
surface within small space, facilitate access to the smoke tubes = 
hoth ends, and afford large grate area with increased space above 
the grate for the combustion of the gases and the consequent 
abatement of smoke. There are three figures. Fig. 1 is a longi- 
tudinal section. The improved steam generator comprises a front 
chamber A, in which are situated the fire-grates a to be supplied 
with fuel. a! a! are the water tubes arranged vertically or in other 
“ppropriate position within this chamber, and preferably extending 
upwardly from lateral or other suitably disposed drums or headers 
“communicating with the feed water supply, so that the water in 
passing through the tubes a! may be heated in its passage to the 
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and uniformly when the mounting is required to aim at a distant 
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| The valve is revolved within a fixed casing G of larger diameter. 
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valve. The sleeve is closed at its lower end, and can havea partial 
turning movement given to it by this end in any suitable way. It 
may also be upheld by a spring acting on this end. One of the 
outlet passages F leads to the end of one cylinder of the engine and 
the other to the end of the other cylinder. The cylinders may be 
single-acting. ‘The cylindrical valve A is made in two separate 
longitudinal portions, one sliding radially within a recess formed 
to receive it in the other. One of these is formed as a hollow 
chamber and has a longitudinal port G cut in it. It is also formed 
with a cylindrical neck H extending inwardly from the chamber 
into a corresponding ‘neck in the other part of the cylinder, and a 
steam-tight joint is secured between the two necks by suitable 
packing placed between them. All of the slots C in the sleeve B 
open into the passages E, and in this position a late cut-off is given, 
but if a partial turn is given to the sleeve, first one and then more 
of the narrower slots can be put out of action, whilst, at the same 
time, the point of admission can always be the same.— May 9th, 
1906. 


HYDRAULIC ENGINES. 


20,305. October 7th, 1905. IMPROVEMENTS IN Rotary, 
HYDRAULIC, AND OTHER ENGINES FOR REVOLVING GUN 
MOUNTINGS, AND FOR SIMILAR PURPOSES, Sir W. G. Arm- 
strong, Whitworth and Co., Limited, and Roger Wright, all 
of Elswick Works, Newcastle-on-Tyne. 

In rotatory, hydraulic, and other engines used for revolving gun 
mountings and for similar purposes, it is of great importance that 
the engine should be capable of creeping or moving very slowly 
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and slowly-moving object. To attain this end the engine may be 
provided with six single-acting cylinders set equidistantly around 
a crank shaft, giving it a very uniform turning effort, and it is 
also arranged to run at a speed of about four hundred times that 
of the mounting, so that any variation in the speed of the engine 
is searcely, if at all, perceptible on the mounting itself. There 
are thirteen figures. Fig. 4 is a vertical longitudinal section. 
Fig. 5 isa vertical transverse section on the line C D of Fig. 4; 
1 to 6 are cylinders ranged equidistantly around a crank shaft A. 
istons B are all coupled by connecting-rods C to thrust 
blocks D, which thrust against the crank pin of the shaft. Fluid 
under pressure is admitted successively to the cylinders by the 
valve E, which is revolved by the crank shaft A at one-quarter of 
its speed. The valve has on its face eight equidistant ports, four 
for supply and four for exhaust—four of them opening into a 


The central passrge of the valve opens into a passage H, which 


| extends from one end of the casing, and a similar passage | 


extends from the side of the casing. fither the passage H may 
be made the supply passage and I the exhaust, or I the supply 
and H the exhaust, according to the direction in which the engine 
is to be driven. The ports are marked with the same numbers as 
the cylinders to which they lead, The ports, both in this valve 
seating and in the face of the rotating valve, are made of a width 
occupying an angle 22-5 deg. The ports in the valve seating are 
in pairs, and the two ports in each pair are at an angle of 45 deg. 
to one another. With the ports in the position shown the central 
radial line of another of thé supply ports must be at an angle of 
22-5 + 15 to the central radial line of another port in the valve 
seating. another at an angle of 22-5 with 30 added. and so on. in 
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order that each cylinder may in turn be supplied with fluid under 
pressure to bring it into action at the proper time. Whichever 
way the valve revolves the several cylinders come into action in 
successive order at the proper times for driving the crank shaft in 
one or other direction. The other set of ports being equidistant 
between the supply ports, they likewise come into action in suc- 
cessive order at the proper times, and it is immaterial which set of 
ports is used for supply and which for exhaust. O is a pump 
driven by an excentrie on the valve spindle for supplying oil to 
various pipes P, which deliver it to the parts to be lubricated. SS 
are spring-loaded plungers at the outer ends of the cylinders. 
The spring-loaded plunger gives relief in case through any 
inaceuracy of manufacture or adjustment of the valve and ports 
the exhaust port should be closed before the engine has arrived at 
the end of its stroke. It alse prevents knocking when the engine 
is running at a high speed by absorbing the momentum of the 
water column at the instant when the water in the pipe hetween 
the valve and cylinder reverses its direction of motion. Y is a 
casing within which the engine is enclosed. There is a clutch 
jece on one end of the crank shaft. Z* is an oil strainer at the 

ttom of an oil well, and ‘connected to the suction pipe of the 
oil pump.— May 9th, 1906, 


RAILWAYS AND TRAMWAYS 


9508. May 5th, 1905.—IMPROVEMENTS IN SKATES OR COLLECTORS 
FOR ELECTRICALLY DRIVEN VEHICLES OPERATED BY ANY 
SurFAcE Contact Stvp System, Robert Brown, 16, Great 
George-street, Westminster. 

This invention relates to the skates or collectors for the electrie 
current employed on vehicles driven by electric traction on the 
surface contact system. In this system a series of contact studs 
are arranged in a convenient position in relation to the rails on 
which the vehicles run, and are normally out of circuit with the 
main conductor, being, however, automatically placed in and out 
of circuit by any suitable switching device operated either 
mechanically or otherwise, and so controlling the passage of the 
current to the contact studs. There is one diagram. A skate or 
collector of steel is formed in three parts A B C, all of which bear 
throughout their length on the contact studs, the central part A 
being electrically in circuit in the usual manner, with the motor 
carried on the vehicle frame D, while the end parts B C are sup- 
ported from part A by strips EF of insulating material, which 
mechanically connect them to, but electrically insulate them from, 
such part A. The parts BC are connected by conductors G H 
with the wheels or axles of the vehicle, and so through running 
rail I to earth or otherwise to the return circuit. The contact 
studs, of which two J K are shown, are arranged in a suitable posi- 
tion—at the side of or within the track I—for the skate or collector 
to come successively in contact therewith as the vehicle progresses. 
Each stud is, as in known systems, connected by a wire L to a 
switch S, from which another wire N leads to the maia conductor 
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0. Located between each switch S and its contact stud is a piece 
of fusible material P or an automatic cut-out capable of permitting 
the passage of the ordinary current taken by the collector for 
operating the motor or other purpose, but which connection will be 
destroyed should a stronger current be passed therethrough. The 
switches S are operated mechanically as the vehicle arrives at a 
contact stud to close the circuit and permit current to pass to the 
vehicle, and to put the contact stud out of circuit as the vehicle 
leaves such stud. The switch S will be operated as the vehicle 
arrives at a contact stud to permit current to pass to the vehicle, 
which current will be cut off as the vehicle leaves such stud ; but it 
may happen—by reason of the switch failing to operate or other- 
wise—that such current will not be cut off, so that as the contact 
stud will still be in direct connection with the main conductor O it 
will constitute a source of danger to any person or thing that may 
come in contact with it. With this skate or collector this danger 
will be averted, as on the end part B or C of same coming in con- 





central passage F, and four passing out throngh the circumference. 


tact with the stud so left in cirenit a current will pass from the 
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main conductor O, through wire N, switch S, fuse or automatic 
cut-out P, wire L, stud J or K, insulated end B or C of the skate 
or collector, and the conductor G or H to the axle or wheel of the 
vehicle or otherwise to earth or the return circuit, and this current 
being of greater strength than that required in ordinary operation, 
due to the absence of the resistance constituted by the work to be 
performed on the vehicle, will destroy the connection through the 
fuse P or the automatic cut-out, and so cut the contact stud con- 
nected therewith out of circuit.— May 9th, 1906. 


ROAD MOTOR VEHICLES. 


11,0388. May 26th, 1905.—IMPROVEMENTS IN BRAKES FOR 
VEHICLES, Gottfried L.M. Dirwald, 28, Mexfield-road, 
East Putney, London, 8.W. 

This invention relates to improvements in brakes for vehicles. 
and more particularly for motor vehicles and the like, the object 
being to provide an apparatus of this kind which will permit of the 
application of any degree of brake power up to the maximum by 
the mere releasing of the hand brake lever from a state of tension. 
The characteristic feature of the brake is that it is normally ‘‘ on,” 
and that should any failure occur to the brake gear while the 
brake is. ‘‘ off,” the brake will be automatically applied. There 
are four figures. Fig. 1 is a side elevation of an outside brake. 
To the wheel is attached, so as to revolve therewith, a sheave a, 
which is surrounded, except for a small space, by a strap made in 
two halves band c. On one side the parts b and ¢ are hinged 
together by a bolt d attached to the axle or a swivel e, the other 
ends of the parts } and ¢ being out-turned to form two webs ¢! and 
f. To the web/is hinged one end of a bolt g, the other end of 
which passes freely through the web ¢!, and is furnished with a 


Ne 11,038. 





















































nut 4, between which and ¢! is a spring ¢ encircling the bolt 9. 
In the space between ¢! and / is a foot-shaped lever j £ / provided 
with two rollers m x and having its long arm ¢ /‘turnable on a pin 
o free to move in a slot p, or ona guide in or on the bolt g, the 
free end of £ / having pivoted to it the usual brake lever used on 
motor cars. To the free end of the swivel ¢ is attached an out- 
standing pin g, which is out of contact with f when the brake is 
‘‘on.” When & / is pulled in the direction of the arrow 7, by the 
action of the ordinary brake lever, the roller # will contact with f 
and push it against the ping and retire the } half of the brake 
from the sheave a, and the pin ¢ preventing any further movement 
in that direction, the other roller m will contact with ¢!, and push- 
ing it outwards against the pressure of the spring 7, will retire the 
c half of the brake from the sheave « and the wheel to which it is 
attached. If the brake lever be moved in the opposite direction 
to the arrow 7, the roller m will first leave the web ¢! and bring ¢ 
into contact with the sheave a, an: then the roller x will leave the 
web/ and allow / to come in contact with a and so retard or stop 
the wheel, the spring i always keeping the brake ‘‘on” until the 
— b and ¢ are separated by actuating the lever j £ /.—Muy 9th, 
. de 


ELECTRICAL APPARATUS. 


16,655. August 16th, 1905.—IMPROVEMENTS IN OR RELATING TO 
WIRELESS TELEGRAPHY, Guglielmo Marconi, D.Se., LL.D., 
and Marconi’s Wireless Telegraph Company, Limited, both of 
18, Finch-lane, London. 

The object of this invention is to provide improved apparatus 
for use in wireless telegraphy, whereby the efficiency of the 
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apparatus can be largely increased, first, by limiting the recep- 
tivity of the receiver to electric influences coming in a certain 
assigned direction only ; and secondly, by eliminating from the 
receivers the undesired and disturbing effects of atmospheric or 
other electric waves. The invention is based on the discovery that 
a horizontal wire, having a length equal to one-half the wave length 
sent out by the transmitter, if laid parallel to the earth, but insulated 
from it, has electric oscillations set up in it only when it is placed sub- 
stantially ina radial direction with respect to the transmitting centre, 
and alsois quite unaffected by atmospheric electrical disturbances. 
In this invention, in place of an earth connection and an elevated 
conductor at the receiving end, an insulated, or practically insulated, 
conductor is used, lying in a horizontal or substantially horizontal 
straight line, preferably raised above the surface of. the ground 
or water. The conductor is divided into two parts, preferably at 
the centre, and between the two parts is placed and connected any 
suitable receiver or detector of electrical waves, such as a magnetic 
receiver. It is found that such a receiver is practically only 
operatea by oscillations produced at a station situated in the 
vertical plane passing through the receiving antenna. The high 
frequency electric wave transmitter employed is one consisting of 
along horizontal conductor in the same vertical plane as the 





receiver, and preferably arranged with its generator end the 
nearer to and its tail end further from such receiver. When using | 
the horizontal antenna as a receiver, it is desirable that the total | 
length of its two parts should be approximately half a wave length 
of the transmitted oscillations, or its length may be half a wave 
length multiplied by an odd number, and several conductors laid 
side by side and connected together may be advantageously em- 
ployed. There are twotigures. Fig. 1 isa diagrammatic elevation, 
and Fig. 2 is a plan of transmitting and receiving stations at a con- 
siderable distance apart and equipped with horizontal transmitting 
and receiving antennx. In these figures the transmitting station 
is on the left, a being the horizontal antenna which is connected to 
the earth eatitsgenerator end, a pairof spark balls / being inserted in 
the earth connection. These are shown as usual connected directly 
to an induction coil ¢, but in place of the spark balls an inductance 
may be inserted, or the coil of an oscillation transformer, so as to 
create in the antenna « electric oscillations by inductive action in 
the usual manner. In correspondence with this transmitting 
station is the receiving station on the right in which d is the hori- 
zontal receiving antenna divided into two parts, each connected to 
the detector /.— May %h, 1906. 


FLOATING DOCKS. 


June 15th, 1905. 
Kktziag, 


IMPROVEMENTS IN FLOATING Docks, 


12,451. 
97,  Schillerstrasse, Charlottenburg, 


Philipp Von 
Prussia. 

This invention relates to improvements in floating docks of that 
kind in which chambers are arranged divided in such a manner 
that when water enters the same for the purpose of sinking the 
dock, a portion of the air is retained and consequently compressed, 
such compressed air being then utilised to force out the water from 
the chambers when the dock is to be raised. In docks of this kind 
as heretofore constructed, when the water is allowed to enter the 
chambers, the top of these latter are subjected to an excess 
internal pressure, compared with the outside water pressure, and 
as a consequence the walis of the chambers must be riveted air- 
tight, the nsual water-tight riveting not being sufficient to prevent 
large quantities of air from escaping. This invention consists in 
so arranging the plant that the disadvantages, such as increased 
expense in constructing the dock and impossibility of using exist- 
ing docks of old construction, are essentially reduced or entirely 
overcome. There are two figures. Fig. 1 is a section of one con- 
struction of the dock, the water levels being shown on the left in 
the raised, and on the right in the sunk, position of the dock. 
The pressure of the air in the air chambers a is reduced to a suit- 
able point by allowing the water to enter the chambers from 
interior water chambers / i of the dock in which the water level. 
in order to carry out the sinking process sufficiently quick, should 
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always be below the outside level. As the height is always 
smaller, the pressure of the air in the air chamber will always be 
somewhat smaller than when the water enters from the outside. 
The air chamber a, for the sake of simplicity, should be exactly 
underneath the ship in the middle of the bottom pontoon of the 
dock, and should be connected by pipes p with the side water 
chambers 4 ¢. From the latter the water flows into the air 
chambers a. When it is desired to sink the dock, water first flows 
through the valves 7 into the chambers a and compresses the air 
in these chambers. The top + of the bottom pontoon is in this 
construction extended underneath the side chambers. The pipe 
connecting the side chambers 47 within the air chamber a can 
extend almost to the bottom of the air chamber. If it does not 
extend to the bottom a clack valve should be provided in order to 
prevent the air from returning. On exceeding a certain limit in 
the size of the air chamber a, which, in order to save work, should 
be made as large as possible, the dock cannot be lowered of itself 
when unloaded and entirely empty. In this case it would be 
necessary to either pump water into the side chambers /7, or, when 
lifting the unloaded dock, a suffivient quantity of water would 
have to be let into the side chambers Av. these being prevented 
from becoming entirely empty. In order to empty the dock, the 
chambers 4c are pumped out, whilst the water automatically flows 
out of the side chambers /:, and the water is expelled from the 
air chamber « by the expansion of the air. When the air chamber 
is connected with the water pump, the suction height of the pum; s 
is reduced. A further advantage is that a proportionate internal 
pressure is offered to the weight of the water on the pontoon.— 
May 9th, 1906. 
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818,647. SHocK ABSORBER FOR SprinG VEHICLES, R. P. Winsor, 
Providence, R:I.—Filed September 5th, 1905. 

This invention has for its object the prevention of violent jump- 

ing motion when a vehicle titted with sprinzs traverses a rough 


road ; a dise or brake wheel is fixed to the frame and encircled by 
a leather-lined strap. The strap has an arm, linked to the axle, | 
as shown. The friction between the strap and the brake wheel 
checks jumping. There are five claims. | 
818,918.—ProcEss OF MANUFACTURING TRON AND Its ALLOYS, | 
M. Ruthenurg, Lockport, N.Y .—Filed November 28th, 1903. | 
This invention is fora combination of electricity and gas in the | 
reduction of ores. We have first a regenerative furnace, and then | 
below in the hearth electrodes, as shown in the engraving. The | 
process claimed consists in fritting comminuted particles of ore into | 
coherent porous lumps, collecting the lumps in a confined heated 
atmosphere, then before the lumps have fallen below a reducing 
temperature, subjecting them to the action of reducing me:lia in a 


confined heated atmosphere, and reducing them Without fysi 
them, and then increasing the temperature until the reduced mang 


There are five claims. 

Piston VALVE, #. Richardson, 
Australia.— Fil-d February 27th, 1905. 

The single claim runs as follows :—In combination with a cylin- 
der and its piston, a steam chest of varying interior diameters, 
having inlet and exhaust ports to the cylinder, piston valves KE E! 
located at each end of the steam chest, and controlling the inlet 
ports, a piston-valve G located between the valves E E! and con 
trolling the exhaust port, the valve E being of smaller diameter 


is melted. 
818,976. 
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than pistons E and G, means for moving the valves E E! in unisen, 

said means comprising a rod passing through the three valves, 

valve E and E! being rigidly secured to said rod, and valve G 

having movement thereon, a sleeve J connected to the valve E!, 

and extending through the steam chest, a packing box ut the 

outer end of said sleeve, a rod connected to the exhaust valve G, 

and extending through the valve E! and the sleeve J and its pack- 

ing box, and means for reciprocating said rod so as to move the 

valve G independently of the valves E E!. 

819,045. APPLICATION OF HEAT IN METALLURGICAL AND OTHER 
Furnaces, B, #, Eldred, Brookline. Mass., assignor to Combus- 
tion Utilities Company, New York, N. Y.,a Corporation of New 
York.—Filed September 9th, 1904. 

This invention is for means: of altering the proportion of free 
oxygen, &c., in the flame of a reverberating furnace. Instead of 
reducing the supply of oxygen to the fuel, the inventor transmits 
through a body of ignited fuel a draught current of air diluted 
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with products of combustion.in such proportion as to check and 
cool the combustiofi of auch fuel.and to retard combustion of its 
gaseous products, passing said- gaseous products into a refractory- 
walled chamber containing the material to be heated, and there 
completing their combustion by radiant heat from the walls. There 
are seven claims. 
819,156. APPLIANCE FOR PUTTING TIRES ON THE RIMS OF 
Venicries, L. G. Morrill, Norwood, Mass.—Filed March 11th, 
1905. 








The drawing explains this invention without description, There 
are two claims, 
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COAST EROSION AND RECLAMATION. 
No Vv." 
THE SOUTH COAST. | 
Dungeness to Beachy Head, -— Fig. 14.—The river } 
Rother, the varied history of which stream we described 
priefly in the preceding article,} now finds its outfall 
into the sea through the western part of the low-lying 
alluvial plain which forms the great Romney Marsh. 
The outfall is over two miles from the ancient port of 
Rye, by which the river flows. The eastward drift of 
shingle is constantly driving the river mouth further 
towards Dungeness Point, and the accretion of beach 
material is slowly increasing the distance between Rye 
and the sea. The river mouth appears to have been 
driven nearly a mile seaward since 1779, when Grenville 
Collins’ chart was published, and two miles to the east 





of the cliffs between the port and Brighton. An eddy | most part of low sand and clay cliffs, and the wastage in 
tide, set up by the construction of the pier, runs from | the past has been very considerable. The construction 


east to west on the flood, immediately to the east of the | of protective works during the last century has arrested 


harbour, and has drifted a large mass of shingle on that | the erosive action of the sea to a great extent, but loss 


| side.* The beach at Seaford has, in consequence, become still goeson. The old town of Selsey, with its cathedral, 


much denuded, and a wall and groynes constructed between | has disappeared since Saxon times, and the bank to the 
Newhaven and Seaford in 1900 have replaced the concrete | east of Selsey Bill, known as “The Park,” was ence a 
wall destroyed a few years previously owing to the | deer forest belonging to the Bishop of Chichester. The 
denudation of the beach. distance between Beachy Head and Selsey Bill is nearly 
Between Newhaven and the east end of Brighton no | 50 miles—Fig. 14. 
artificial protection is afforded to the chalk cliffs, except | Selsey Bill to Christchurch Ledge—Fig. 15.—This 
at Rottingdean, where a few groynes protect the village. | length of coast line following the shore inside the Isle of 
Falls of cliff frequently occur, and the coast line is slowly | Wight, measures approximately 48 miles in extent, and 
receding. The Rottingdean Council is now considering a | forms an embayment, in the middle of which the Isle of 
scheme of protection for a portion of the foreshore. | Wight is set. Geological evidence proves that the island 
More money has been expended in protecting the | once formed part of the mainland, the chalk which runs 
Brighton and Hove shore during the past two hundred | from west to cast from the Needles to Culver Cliff being a 
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since 1750. The accumulation of shingle on the west 
side of the jetties at the river mouth has been utilised | 
as a source of supply for material needed in the con- | 
struction of Dover Harbour works. 

Although accretion has taken place on this coast for 
many centuries, the inroads of the sea in earlier times 
were considerable. The old town of Winchelsea was 
destroyed in 1250, its site being now represented by 
Boulder Bank, nearly a mile and a-half from the present 
shore line. 

Alluvial deposits give place to sand and clay cliffs at 
a point about five miles west of the Rother mouth. 
The cliffs, which form part of the lower Wealden 
beds, extend west as far as Hastings and St. Leonards, 
the coast thence to Bexhill being comparatively low. 
The foreshore between Hastings and Bexhill is well pro- 
tected by groynes and sea walls; those at Hastings and 
St. Leonards, both of timber and concrete, are of the 
high type. The groynes are well filled with shingle on 
their weather or western faces, but considerable drops 
almost invariably occur on the lee sides, thus breaking 
up the beach surface to an inconvenient extent. 

The construction of the Hastings Harbour works has 
caused a large accumulation of shingle on the western 
side of the pier, and the beach on the lee shore is becoming 
denuded. Large quantities of shingle have been removed 
from the shore at Hastings for sale. Between St. 
Leonards and Bexhill the beach is well protected by 
groynes erected by the London, Brighton and South | 
Coast Railway Company to secure their line. At 
Bexhill and Couden the coast line is also protected by 
groynes and walls, 

The coast line in Pevensey Bay has been subject 
to much erosion, Redman estimating it as 7ft. per 
annum in places,’ but at one time the sea flowed over the 
marsh land now forming part of the Pevensey Level, as 
far as the hills to the north and west. The harbour of 
Pevensey became blocked by the eastward drift of 
shingle at a date subsequent to the end of the 17th 
century. The shingle deposit at Langley Point, between 
Pevensey and Eastbourne, appears to have accumulated 
much in the same manner as has that at Dungeness. 
Early plans, including that in Collins’ Coasting Guide 
(1689-93) show no indication of the point, which would 
seem to have accreted subsequent to the latter part of | 
the 17th century. Since the middle of the 18th century 
the line of high water at the point has receded, but | 
at the present time its condition is stationary. Redman, 
in commenting on the curious history of Langley Point, 
says: “ The period of the commencement of its accumu- | 
lation appears to coincide very closely with the destruc- | 
tion of the ancient fortified town of Brighton, built upon | 
the beach below the cliff, where is now situated the Chain | 
Pier; this would afford the requisite western supply of | 
shingle.’ 

The coast from Langley Point to Beachy Head, nearly | 
three miles in extent, is protected by a sea wall and a | 
succession of groynes, mostly of the high type. The | 


years than at any other seaside resort having twice the | continuation of the cliffs at Ballard Head, near Swanage 
radius of exposed frontage. Walls and groynes of all|in Dorsetshire. The cliffs west of Selsey Bill and 
shayes and kinds of material have been erected at various | Chichester Harbour are low, and consist of London clay 
tinse3; the groynes now most in favour being high and | and sands. Erosion is rapid, and the enroachment is 
substantial concrete structures, some of which have | stated to average 7ft. annually. In the neighbourhood of 
cost nearly £10,000 each. Notwithstanding the scarcity | Langston Harbour and Hayling Island there is much 
of the supply of littoral drift at Brighton, large quantities | blown sand and several shingle beaches and spits. These 
of shirgle are taken from the foreshore for building and | shingle spits are characteristic of the Solent, Spithead, 
other purposes. The construction of the Shoreham pier | and Southampton Water. The Hampshire shore gener- 
has trapped the eastward drift at this point, thus starving | ally consists of Eocene deposits and alluvium. The 
the lee beach at Southwick, Hove, and Brighton. The | coast is low, and the argillaceous and sandy cliffs are 
tiver Adur, which discharges into the sea two miles | readily eroded by sea and rain. The Hurst shingle 
east of Old Shoreham, where its outfall is now confined | bank is a remarkable deposit extending from the east 
by the construction of two piers, was formerly subject to | end of Christchurch Bay across the Solent nearly to 
considerable variation in its course. The eastward drift | the Needles. The bank is stable, notwithstanding the 
of shingle in course of time drove the outfall four miles | strong currents rushing past and over part of it. The 
from its original position, the present mouth being cut | greater part of the bank is covered at high water, and 
about sixty years ago. In 1698, according to Dummer’s | there is no drift past it of shingle coming from the 
plan, the outfall was nearly a mile east of Southwick, | westward. Large quantities of shingle are dredged from 
and it eventually extended to past Fishersgate. Vast | the deposit for use-in making concrete and for other 
quantities of shingle drift along the shore from the west, | purposes. The bank appears to have had its origin 
and have formed a wide beach on that side of the harbour | under geological conditions which no longer exist. 

mouth, the west pier acting as a groyne. The shingle| The cliffs between Hurst Castle and Christchurch are 
travelling round the pier end shoals the harbour entrane, | of the Bagshot Sands series, and are gradually wasting. 
and is removed by dredging, and sold in large quantities, | At the western extremity of the bay is another remark- 
At Lancing the shingle drift has extended across an able spit of blown and drifted sand, which extends for 
ancient bay, and forms a natural barrier, enclosing an area | over two miles along the shore separating Christchurch 
of nearly 600 acres. The bank is said to be gradually | Harbour from the sea. The spit has been effective in 








15 


Fig ° 
SELSEA BILL to AXMOUTH 








Statute Miles HAMPSHIRE 
40 $ ” iS 70 Miles 
eras & i 





Soundings in Fathoms below LW0.S.T 
SFAEhOM COMLOUL 000. varees- ener arserenorierenn 
Birection of Flood Tide & Drift ——» - 

Probable Cosst Line End of 9th Century anm—=—< 


DORSETSHIRE 
LIMESTONES C14, 








“SANDSE Shape > 
Lyme Regts AES «Bridport Vorchester 
Ay mouth 40, F — A ; ah 
oe pote Pi aaa Pn aye “5 STE or ofp 2S. 
a) “70M yppotsdury Son RS a ~ ae 
10 > “we { 5 
fe— ae “Ys € * _ e 2 
Spring Rise S 002s 7 meri = 
ieee Cry, (Fe Ame xpi ™ opis ing 
“RN Me 10 ” Tp inn ri 
lyr eat: cy Portiand “Seay AT 
| aah Ss “y * NR! Harbour — WA 
ee eeres —; Portland ao ‘ 
* eee (107 ¥ ‘ / 
r ay: a a . A 
25 a ——— 5 720 
25 _xgl ss - call ae 
\ a aad 
w pas omen en _ 
30 30 
30 30 30 35 








“Tre Encineer” Swain Sc 


temporarily closing the harbour mouth on several occa- 


chalk cliffs rise gradually from Eastbourne, where the | driving shorewards, and groynes have been constructed | 
greensand beds terminate, to Beachy Head, the latter | to protectit. = 
over 500ft. in height, falling thence to Seaford, where, as| Between Worthing and Lancing groynes are almost 
well as Newhaven, walls and groynes protect the coast continuous, but a long stretch of foreshore between the 
line. The distance from Dungeness Point to Beachy | former place and Littlehampton remains unprotected. 
Head by the.coast is about thirty-seven miles. |The west jetty at Littlehampton at the mouth of the | 
Beachy Head to Selsey Bill.—The outfall of the river | tiver Arun prevents the drift of shingle eastward, and | 
Ouse, which forms the harbour at Newhaven, is bordered | has accumulated a wide beach on its west side. Groynes 
by a wide tract of alluvial land between the chalk cliffs. | exist on both sides of the harbour mouth. Between 
The construction of groynes at Brighton has arrested the | Littlehampton and Pagham, a village lying under the lee 
eastward travel of the shingle from that place, and the | of Selsey Bill, groynes, walls, and banks occur at frequent 
projection of the Newhaven Harbour pier has effectually | intervals, the principal being at Atherington, Middleton, 


cut off the drift of any material derived from the wastage | Felpham, Aldwick, Bognor, and Pagham. 
- | The coast line from Brighton to Selsey consists for the | 


| sii 








* No. IV. appeared June Ist. 
| Tae EnoieEr, June Ist, 1906, 4 544 and Fig. 13, ee 
+ Redman in “Min. Proc. Inst. 0.E.,” vol. xi., 1852, * Wheeler, ‘‘The Sea Coast.’ 1902, 





sions, the last being in 1903. Hengistbury Head, with 
its low extension seaward, known as Christchurch Ledge, 
acis as a natural groyne, and prevents the travel of shingle 
to the eastward. 

The Isle of Wight—Fig. 15.—The varied géological 
strata of the Isle of Wight representing most of the beds 
of the Wealden series, gault, greensand, chalk, and 
extensive eocene deposits lend themselves to the forma- 
tion of a series of bays and indentations. The chalk 
cliffs at the east and west extremities of the island have 
resisted erosion more than have the softer beds on the 
south coast, where falls of cliff and wastage go on almost 
unchecked. At Freshwater the destruction of a portion 
of the village is threatened, and a scheme has recently 
been put forward to construct a couple of substantial 
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eg aa a or groynes at the extremities of the little | 
y- 

The “ Undercliff” extends from Blackgang Chine to | 
Luccombe, and is the remains of a great landslip which 
occurred over a century ago. 

Protective works have been constructed on the coast | 
line at seaside resorts such 
as Ventnor, Shanklin, San- 


| Mr. Wheeler’s “Sea Coast,” to which reference has 


the footnote,* and to the excellent descriptive chapter in 


already been made. There has been little or no change 
in the conformation of the bank in historic times. 

From the Chesil Bank westward to Lyme Regis the 
cliffs consist of lower oolitic beds, followed by lower lias 





down, Totland Bay, Bem- 
bridge, and Sea View. 

In 1905 the Board of Trade 
issued an order prohibiting 


AXMOUTH TO PLYMOUTH 


Fig .16. 





the removal of beach ma- 
terial from the foreshore at 


Sandown, Shanklin, and uf 2 
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Freshwater. 

Over 600 acres of land 
have been reclaimed between 
Brading and Bembridge, at 
the eastern end of the island, 
by means of the construction 
of an embankment across 
Brading Haven. The work 
was commenced by Sir Hugh 
Middelton in the reign of 
James I, 

Christchurch to Portland 
Bill—Fig 15.—The coast- 
line from Christchurch to 
Portland, about 46 miles in 
extent, is broken up into a 
series of bays by headlands, 
which effectually prevent the 
eastward travel of shingle 
beyond their projections. The 
principal bays are those of 
Bournemouth, Swanage, and 
Weymouth. Little or nothing 
has been done to protect 
the shore line from erosion, 
or the cliffs from wastage, 
except at Weymouth and 
Poole. 

The geological formation 
of the cliffs in Bournemouth 
and Poole Bays is Eocene, 
the Bagshot beds being repre- 
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sented by sands, clays, and “Tee Encimeee 
loams. Wastage appears to 

have been at the rate of over 

3ft. per annum. A scheme is now before the Bourne- 
mouth Town Council providing for the construction of a 
sea-wall and promenade over two miles in extent. 

Poole Harbour is a wide tidal estuary, into which the 
rivers Frome and Trent and other streams flow. At low 
water the entire area dries with the exception of the 
narrow stream beds. There is an eddy tide at the mouth 
of the harbour, setting in a westerly direction, which has 
led to the formation of the long sand spit terminating in the 
North Haven Point. Groynes have been constructed to 
protect the bank at the harbour mouth from erosion, 
which is of serious moment. 

Between Standfast Point, north cf Swanage, and the 
Isle of Portland the geological formation is very varied. 
Chalk cliffs occur at Ballard Point, Wealden clays and 
sands in Swanage Bay, and Portland and Purbeck beds 
at Durlston Head, Anvil Point, and Peveril Point. The 
Kimmeridge clay, which commences at St. Albans Head, 
extends westward towards Kimmeridge, followed by the 
oolitic limestone of Portland. 

Groynes have been erected at Weymouth to protect 
the sandy bay and wall fronting the town, but beyond 
this no defence works exist in the district. 

Portland Bill to Start Point—Figs. 15 and 16.— 
Between the Isle of Portland and Bridport extends the 
Chesil Bank, over 16 miles in length and of a fairly 
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clays, sands and limestones, rising in places to over 600ft. 
in height. The cliffs are slowly wasting, and no protec- 
tive works exist. 

At Lyme Regis and in the neighbourhood the cliffs 
and shore ledges are worked for lias lime, counsider- 
able inroads have thus been made in addition to the 
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uniform width, seldom greater than 600ft. East of 
Abbotsbury it is separated from the mainland by .a 
narrow channel known as the Fleet. The origin of this | 
remarkable accretion has been the subject of much con- | 
troversy, and we refer those of our readers who may be | 
interested in the subject to the authorities enumerated in | 


natural erosion wrought by the sea. Landslides are 
frequent, and in recent years groynes have been erected 
on the east side of the town, with a view to accumulating 
shingle. 


*J. Coode in ‘Minutes Proceedings Inst. C.E.," vob xii., 1853. 
J. B. Redman, idem, vol. xi., 1852. Prestwich, idem, vol. x1., 1875. 








—_. 


a 

From Lyme Regis to Axmouth the cliffs cong; F 
limestones, clays, and shales, followed by chalk. . _ 
imposed on greensand. On this shore also erosion rf 
surely proceeding, and landslides, some of which bas 
affected large areas, frequently occur. At Beer Head . 
chalk cliffs form a bold projection 400ft. in height, and 
mark the westerly termination of the chalk formation 0 
the south coast. " 

From Sidmouth, west and south, to Teignmouth the 
formation is new red sandstone, and the wastage of the 
cliffs and shore is less than on the coast-line further east 

The Devonian rocks first outcrop on the coast to the 
north of Hope’s Nose, which forms the northern extremit 
of Tor Bay. The bight of the bay consists of soles 
Triassic beds, which have been more seriously eroded 
than the harder limestones, slates, and metamorphic 
rocks of the neighbouring coast line. 

Devonian rocks continue to form the land margin 
nearly as far south as Start Point, which itself consists of 
harder metamorphic rocks, the latter have been eroded to 
a less extent than the strata in Start Bay, and thus form 
a sharp promontory at its southern extremity. 

The extensive shingle patch known as the Skerries 
Bank, which extends in a north-easterly direction fro, 
Start Point for a distance of nearly four miles, has been 
utilised as a source of supply for concrete aggregate jn 
connection with the Keyham Dockyard works at Ply. 
mouth, Large quantities of shingle have been dredged 
from the bank for this purpose, and also taken from the 
beach at Hall Sands,} a little bay to the north of Start 
Point. The coast line from Portland Bill to Start Point 
is about 95 miles in extent, and forms one main indenta- 
tion known as Lyme Bay, broken up into innumerable 
smaller bays, formed by the projection of harder rocks jy, 
advance of the softer and more easily erodible strata 
between. The set of the flood tide generally is along the 
coast from west to east, the current running at great 
velocity past the headlands forming the horns of Lyme 
Bay. ‘The average velocities are 5 knots at Portland, and 
2} knots at the Start, but these are often greatly exceeded, 

The numerous projections in various parts of the bay 
frequently give rise to eddy tides in-shore, sweeping round 
the coast for limited distances in a direction contrary to 
the general set of the flood, and thus changing the normal 
direction of littoral drift, which is with the flood tide. 
Examples of this phenomenon are met with in Start Bay, 
where the flood tide, striking the Dartmouth projection at 
the northern extremity of the bay, is deflected in a 
southerly direction, and again in Sidmouth Bay and 
Portland West Bay. 

Erosion has undoubtedly proceeded at a rapid rate 
during historic times over that part of Lyme Bay between 
Portland and Exmouth, where the cliffs are composed of 
soft strata, but the Chesil Bank itself, as we have already 
mentioned, does not appear to have been subject to 
material change since the earliest human records. It 
may be roughly estimated that the recession of the coast 
line in the bight of Lyme Bay during the past 1000 years 
has been at the rate of nearly 3ft. annually. 

Start Point to Land's End—Figs. 16 and 17.—The 
coast of South Devon and Cornwall from the Start to 
Land’s End is subject to little erosion, and in historic 
times the changes have been hardly noticeable. The 
geological formation generally is Devonian, with igneous, 
archean, and Ordovician rocks in places. The Devonian 
strata exhibit much variety, and consist of limestones, 
shales, slates, schists, and grits. The only locality within 
the area under consideration where erosion has been of 
serious moment in recent years is Penzance Bay. The 
low-lying alluvial deposits and blown sands which make 
up a considerable proportion of the coast line between 
Marazion and Newlyn are being constantly wasted Ly 
the sea, and walls have been constructed in places to 
protect the coast roads. In 1ecent years the beach in 
front of the Penzance Promenade walls has been lowered 
over 6ft. The loss, in this instance, has undoubtedly 
been accelerated by the presence of the wall itself inducing 
a scouring action of the waves at its foot. 





ITALIAN INDUSTRIES. 

(By our Special Representative.) . 
Vil.*—COACH-BUILDING AND THE APPLICATION AND 
COMMERCE OF INDIA-RUBBER. 

THe new and important motor car industry in Italy, of 
which I gave merely a sketch in my last article, brings 
naturally to one’s mind two other industries, viz., coach- 
building and the making of india-rubber tyres. These 
two cannot be considered as sons of a great mother. 
They are rather old friends who, meeting a very young 
and promising acquaintance by the wayside, have decided 
to help him, to the matual advantage of the parties 
concerned. The coachbuilding industry in Italy is an old 
one. The national supply sufficed for the national 
demand. The producers were content to copy faithfully 
English and French models of carriages for home use, 
and thought nothing of enlarging the radius of their com- 
merce until a few years ago, when the firm of Fratelli 
Macchi, of Varese, began, and is now continuing with 
ever-increasing success, the export of carriages to Egypt, 
South America, Roumania, the French Riviera, and of a 
few even to England. The firm of Cesare Sala, of Milan, 
has long been for its coaches a household word among 
“lovers of the road.” Locati, of Turin, and several 
others at Bologna, Florence, and Rome are also among 
the many well known for their good work. Several of 
these firms are now beginning to export, and the industry 
is aided by the fact of cheaper labour, coupled with a less 
pedantic attention to purely superfluous detail. For 
shape, durability, and all practical purposes, the carriages 
turned out by the firms above mentioned are certainly 
equal to any made in Long-acre. The perfcction of 
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varnish, 


lacking here, not because the coachbuilders are incom- 
i. 5 


netent in this respect, but because the customer is 


3 a te 
‘jJling to pay extra for what he considers a pure 
: ee, e hich Mdds nothing to the efficiency of the article. 
i These well-known firms have all increased their works 


with the phenomenal success of the motor car industry, 


so important a question in England, is, however, company embarking in yet another enterprise, in which 


it has since attained such great repute. 
The world’s manufacture of submarine cables had been 


the lines the contracting firm was to forfeit a sum of 
money proportionate to the length of time of the inter- 
ruption. These fines were onasliding scale, getting very 


up till 1886 a monopoly divided between four great | much heavier in the case of au interruption of more than 
| English houses, but on the occasion of the Italian Govern- 
ment asking for tenders in that year for twelve new 
cables to bind the islands to the Mother Country, Messrs. 





| three months, and culminating in the confiscation of all 
| the cables and of the telegraph ship itself, if the 
| interruption should continue for more than a year. 
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and now render Italy independent for automobile carriage 
work. 

The other instance of the old friend adapting himself 
to the young acquaintance is that of the industry of 
india-rubber tyres. This industry, until last year, was 
practically a monopoly divided between England and 
France, but now another star has become visible above 


Fig. 1—PIRELL! AND CO.’6 WORKS NEAR BARCELONA 


Pirelli and Co. determined to enter into the lists. The 
Italian Government must have been aware of the immense 
advantage which would accrue to the country by allowing 
these cables to be laid by an Italian firm, not only on 
account of the birth of a new industry, but also from the 
strategic point of view, inasmuch as the fact would, in 
time of war, minimise the danger of having communica- 
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the horizon. The great firm of Pirelli and Co., of Milan, 
is not only of national but also of European importance, 
so much so, that to ascribe its fame to its manufacture of 
bicycle and motor car tyres would be like ascribing the 
fame of Messrs. Yarrow’s shipbuilding yard to its excellent 
manufacture of rivets. 

In the firm of Pirelli and Co. is to be seen another 
instance of the extraordinary way in which industry in 
Italy has been born, has grown, and has developed into 
manhood with a rapidity equal only to that of Italy’s 
development as a united country. Founded in 1872, and 
employing some dozen workmen, the new firm devoted 
its attention to the manufacture of the simplest articles 
derived from the product of the gum tree. The first five 
years were years of trial, in which the sound business 
qualities of the founder were directed solely to construct- 
ing strong foundations on which the future palace might 
repose. By dint of placing income to the credit of 
capital, the company ‘overcame its first difficulties, 
increased its plant and the radius of its commerce, 
amplified its production, and instituted a small export 
trade, bringing its name before the commercial world up 
to the point in which the “ Istituto Lombardo di Scienze 
ce Lettere,” in 1876, judged Ing. Pirelli worthy of the 
much coveted “ Brambilla’ prize. In 1877 an amalga- 
mation with another small firm brought in an increase of 
capital, and a consequent decided increase of works, plant, 
and output, the latter consisting in the production— 
hitherto unknown in Italy—of india-rubber articles for 





surgical and medical purposes, and of mackintoshes for 


home and foreign trade. 

The next year, 1878, saw the initiation of the industry 
on which Pirelli and Co. depends. Beginning with the 
manufacture of ebonite articles for electrical purposes, 
they went on to the study and manufacture of electric 
wires and cables. With the augmentation of their pro- 
duction their works had to be again increased, especially 
as the same year saw the firm embarking in another new 
and all but unknown sea, namely, that of the manufacture 
of articles in gutta-percha, which latter industry assumed 
vast proportions only a few years later. 

In 1883 the firm was made into a limited company, 
and added a new wing to its already large works for the 
making of india-rubber thread to be poss. tet in the pro- 
duction of elastic-woven material. This fresh departure 
was a pioneer venture here, as the manufacture of this 
most difficult and delicate product had before been the 
exclusive monopoly of one or two of the best known 
English houses. But pluck and foresight have had their 
reward, and the firm now manufactures enough in this 
line not only to supply home demand, but also to export 
in ccnsiderable quantities, Three years later saw the 
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Fig. 3—PIRELL! AND CO’S WORKS IN MILAN 


tions cut for long with the islands, which islands would 
be naturally then acting as advanced outposts. But 
though no doubt recognising this truth, the Government 
did not see fit to facilitate by any special terms the initia- 
tion of a new home industry, and made their conditions 
extremely hard. These conditions were that the 
contractors should construct, lay and keep in order 
twelve new submarine cables between the islands and 


Lf P 





* Fig. 2—PIRELL! AND CO.’S CABLE WORKS AT SPEZIA 


So onerous were these terms that the English com- 
peting house withdrew from the contest, and left Messrs. 
Pirelli and Co. alone in the field. 

But the battle was as yet only partially won. The 
cables had still to be constructed and laid. Although 
by this time the Italian firm had had the practice of 
years in the difficult business of working gutta-percha and 
| in the manufacture of wires and cables for subterranean 
| telegraphy, it had as yet had no experience in the making 

and laying of submarine cables, which latter—in con- 

sequence of the vast and special technical knowledge 
| required, and of the large amount of capital which has to 
| be sunk by the constructing firm—present no ordinary 
| difficulties and risks. Besides this, when the cables were 

finished, they would still have to be laid, and for this a 
| special ship was necessary. But, nothing daunted, the 
| company again increased its capital very largely and set 
|to work to build a new establishment at Spezia—see 
Fig. 2—to be exclusively dedicated to the covering of sub- 
marine cables, and ordered a telegraph ship, the Citta di 
Milano, of which we give an illustration—Fig. 4—capable 
of carrying 700 tons of cable, and fitted with all the 
necessary apparatus. 

And here may be mentioned another instance of 
the extraordinary energy of the firm. For some time 
it had become necessary to establish telegraphic 
communication between this State and its colony 
in Erithrea, and, with this view, negotiations were 
opened by the Government with the Eastern Telegraph 
Company, negotiations which were now broken off on 
account of Messrs. Pirelli’s suddenly stepping forward 
and offering far more favourable terms. The moment 
was highly critical. Dogali had fallen, and matters were 
going very badly in the little colony. No time was to be 
lost; but Pirelli and Co. were equal to the occasion, 
manufactured what amount of submarine cable they 
could in so short a time, and, to make up the 700 kiloms. 
required, bought a part ready made in England, and 
ordered the rest from the Telegraph Construction 
and Maintenance Company. This they embarked on 














Fig. 4—PIRELLI AND CO.’S TELEGRAPH SHIP 


the mainland, and besides this should undertake the 
upkeep of an old cable between Otranto and Valona, put 
down by a London firm in 1864, which cable, in conse- 
quence of certain incidents which had taken place while 
it was being laid, was always getting out of order. A 





an English ship and duly laid between Massowah and 
Assab, and between Assab and Perim. In less than two 
months—the time agreed upon in this most risky 
contract—communications were opened and the whole 
line consigned to the Italian Government, In spite of the 


heavy fine was insisted on in case of delay in the | hurried laying of this cable, communications over it, in 
consignment of the cables, while in case of interruption on 


| nearly twenty years, have only been interrupted thrice, 
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and on each occasion for a very short time. One of these 
interruptions was caused by the bite of a shark, and 
another was due to the invasions of the “ teredo 
navalis,” the little mollusc so much dreaded by 


submarine cable constructors, which fixes on and eats | 


into the gutta-percha covering. 

But we must now go back to the moment in 
which the firm accepted the very onerous task im- 
posed on them by the Government for the connec: 
tion of the Italian islands between themselves and 
with the mainland. 
of the contract, in 1887, the work was brought to com- 
pletion—a fict which may be considered as little less 


than a miracle considering the short experience of Italian | 


engineers in this highly scientific industry, and the 
necessity of organising and training a special technical 
staff. “Encouraged by these successes, the firm of 
Pirelli and Co. sent in their tender the next 
year, 1888, to the Spanish Government for the 
luying of a eable between the mainland (Javea) and 
the Balearic Island of Iviza, and though pitted 
against three of the most important houses of England, 
succeeded in being adjudged the prize. In the autumn 
of the same year the cable was laid, and the Spanish 
engineers appointed by their Government to superintend 
the operations wrote in very flattering terms to the 
Italian firm, saying that their work was equal to that of 
the best English houses. 

And so Messrs. Pirelli and Co. went on from suc- 
c2ss to success. Cables to the islands north of Sar- 
dinia, cables between Trapani and Favignana, be- 
tween Sardinia and the Continent, between Palermo 
and Naples-Ustica, and in the bay of Taranto, re- 
present the victories of the company in these years. In 
1890 they increased considerably the production and 
efficacy of their telephone and telegraph subterranean 
wires, and achieved the honour of beating the world in 


Withm a year from the signing | 


lines. In“all the varied branches of their trade 
thoroughly conscientious workmanship, combined with 
relatively moderate prices, have contributed to make 
their name world-famed. Their patent cable, working at 
25,000 volts and tested up to 64,000 volts, obtained the 
| Grand Prix at the Paris Exhibition of 1900; those sent to 

the St. Louis Exhibition of 1904 were awarded two gold 

medals, the highest award possible; while at the present 

moment, in the Milan Exhibition, may be seen a cable 
| working at no less than 120,000 volts, which cable may be 
tested up to the enormous voltage of 250,000 without 
| showing perforation. 

To give a list of the Governments and great power 

companies here and abroad supplied by this firm would 
| be to go beyond the limits of my article. One of its last 
‘important orders to furnish subterranean cable to the 
Ontario Power Company, of Niagara Falls, has been 
| executed, to the eminent satisfaction of both parties 
concerned. In short, it is enough to say that in this 
| branch of industry Messrs. Pirelli and Co. are un- 
doubtedly one of the three or four most important manu- 
| facturers in the whole world. 

To such a firm as this the necessity for tyres for 
bicycles and motor cars supplied a new outlet for the'r 
energy. Their solid tyres, especially those used for the 
heavier kind of vehicles, are, in fact, now exported al] 
over the globe; their pneumatic tyres for bicycles 
(patent “ Milano”) and for motor cars (patent “ Ercole ’ ) 
which are acquiring from month to month more importance, 
represented last year in their balance-sheet a total sale of 
two million francs, and bid fair to become in the imme- 
diate future serious rivals to those of the best firms of 

| France and England. Out of the forty-eight motor cars 
at the present moment competing in the great reliability 
trials (“Coppa d’Oro”) sixteen are furnished with Pirelli 
tyres, and a new factory has been opened in Milan 
entirely devoted to this speciality. 








Fig. 5-WORKPEOPLE LEAVING THE MILAN FACTORY 


the new tender made by them to the Spanish Government 
for the laying of seven submarine cables of the length of 
about 620 kiloms. destined to join Spain to her possessions 
in Morocco and Tangiers. The firm, besides laying the 
cables, guaranteed them for a year, an onerous condition 
this, on account of the uneven bottom of the Straits of 
Gibraltar, eonsisting of pointed rocks, and scoured by a 
five-knot current. The cable, of course, had to be more 
than usually strong, but resisted so well the strain put 


upon it that the guarantee expired long before the smallest | 


iacident occurred. So important, in fact, has their 
business with the Spanish Government become that in 
1902 they built a new works at Villanueva y Geltri, near 
3arcelona, for the construction of electric wires and 
cables—see Fig. 1. 

And now for many years their name has been ever 
before the great world of commerce in this highly aristo- 
cratic branch of trade, and they have gradually acquired 
a supremacy in the Mediterranean, causing them to be 
employed by English firms, who, having with the Italian 


Government old contracts for the maintenance of cables | 


catered into previous to the birth of the industry here, 
find it worth their while to pass them over to Pirelli. 


Not less important than the submarine Gables manufac- | 


tured by this firm are the subterranean cables, overhead 
wires, &2., for telegraphs, telephones, and, in fact, for 
every sort of transmission of electric energy at high or 
low tension, in which branch it has practically the mono- 
poly in Italy, and a large export trade, especially to Spain, 
Germany, Egypt, the Far East, Canada, and in smaller 
proportions to England. Among its peculiar speciaJities 
may be noticed here the underground cables, insulated 
with textile materials impregnated with insulating mix- 
tures in the vacuum; and the multiple paper cables with 
air-circulation for tzlephone work, the use of which is 
continually on the inerease in the installation of urban 


| But besides the above-mentioned very important pro- 
| ducts, the firm are celebrated for their efficiency in every 
branch of its complex industry. It would be hard to find 
any produce derived from the india-rubber plant which 
was not included in their catalogue. Tubes of every kind 
for water, gas, steam, or acids, washers and rubber- 
| covered cylinders, requirements for gas motors, surgical] 


}and medical requisites of every sort, mackintoshes, | é : > y 
| wall Point, Greenwich, and Wandsworth generating stations, 


mackintosh stuffs, and the delicate india-rubber thread 


important works. 


derived from export trade. 
of affairs after only thirty-four years of life in the firm of 
Pirelli and Co. 

Figs. 1, 2, and 3 represent their works in Milan, Spezia, 
and Spain, while Fig. 5 shows the hands turning out at 
| mid-day from the great Milan factory. 








THE new light railway from Newton Ferrers to Yealimp- 
ton, the first sod of which has recently been cut, is to be constructed 
by the Devon South Hams Light Railway Company.~ It is to be of 
standard gauge three miles long, branching from the Great Western 
Railway’s Yealmpton system. at Puslinch, about a mile from 
Yealmpton, and running along the east bank of the river Yealm 
to Newton Ferrers and Noss Mayo. The Order also provides for a 
railway from Salcombe, 34 miles long, forming an extension of the 
Great Western Railway Company’s Kingsbridge branch at Kings- 
bridge, and running down the west side of the Kingsbridge estuary 
direct to Salcombe. The third portion of the scheme is to con- 





| Kingsbridge Station to Slapton Sands, 





for the manufacture of this last material—everything, in | 
fact, connected with the industry derived from the india- | 
| rubber tree, from a transatlantic cable down to a child's | 
ball or doll, is to b&*found within the walls of these | 
Upwards of 4000 hands aro now employed in factories | Sir Alexander Kennedy spoke strongly against standardising 
which cover about: 64,000 square.metres, and have a | 
turnover of 22,000,000f. a year, of ‘Which 5,000,000f. is | 
Such is the satisfactory state | 





struct a light railway of a 2ft. Gin. gauge, seven miles long, from 
‘ | 
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Tur Committee resumed its consideration of the Lond 
County Council Electric Supply Bill on Tuesday after “i 
Whitsuntide recess of a fortnight. ae 

Mr. Balfour Browne, K.C., made his speech on beh 
the North Metropolitan Electric Power Supply 
whose evidence was heard at the last sitting of the Com 
mittee. The argument, of course, was that there ams 
no precedent for competition between two power sche 
and that the County Council had shown no reason why oe 
a precedent should be erected in this instance, Ho f bt tae 

— € further 
dwelt upon the fact that, whereas Mr. Rider, on behalf f 
the London County Council, has expressed the view that th 
distance of economical supply from either the Greenwich . 
Battersea generating stations was about six miles, no pdiiien 
of the North Metropolitan Power Company’s area sched] ‘ 
in the London County Council Bill was within that Richa 
If such powers to trade outside municipal areas, as ar ian 
for in this Bill, were to be granted, Mr. Balfour Browne an 
that all private enterprise, so far as the electrical industry 
was concerned, would be done away with, and it was on these 
grounds that he asked the Committee to exclude anv portion 
of his company’s area from the operations of the London 
County Council Bill. 

Mr. John Conacher, the general manager of the Metro. 
politan Electric Supply Company, was then called as the 
first witness for the case of the fourteen London electric 
supply companies, which are opposing under one petition 
The whole of his evidence, as also that of Sir Alexander 
Kennedy who succeeded him, was punctuated by interrup- 
tions from the Committee on the ground that old arguments 
were being resuscitated. Unfortunately, further confusion 
was thus introduced, and on more than one cecasion both 
counsel and witness found it difficult to continue the thread 
of their remarks. However, the case for these opponents 
may be well summed up as follows. It appears that an 
appeal has been made to the Board of Trade to revive the 
Supply of Electricity Bill, which was introduced by the last 
Government on three oceasions. The powers under Clause 11 
of this Bill allow the existing supply authorities mutually to 
assist each other, and the answer of the Board of Trade was 
to the effect that it is now considering the feasibility of 
bringing in such ameasure, On this assurance the companies 
have apparently based great hopes, for a scheme having as its 
object the linking up of all the companies’ generating 
stations has been thought out to some extent, and a good 
many details were placed at the disposal of the Committee. 
The Chairman, however, objected to the suggestion of going 
into close detail as they could deal only with an imaginary 
scheme which had not received parliamentary sanction, and in 
connection with which none of the companies had yet come 
to an agreement that they would combine to carry it out. 
This brought Mr. Balfour Browne to his feet with the remark 
that if the Committee reported, as they very well could under 
the terms of their reference, that the best method of solving 
the problem of giving a supply of electricity in London was 
by linking up the existing stations, the whole of the fourteen 
companies which he now represented would guarantee that 
next year they would introduce a Bill giving effect to such a 
decision. 

Mr. Conacher elaborated the difficulties under which the 
companies now worked, making special reference to the com- 
pulsory purchase and the prohibition as to non-association, 
and saw a solution of the present difficulty in a removal of 
these. Mr. Rutherford—a member of the Committee- 
bluntly put it that no one would believe the companies if 
they wished to state that they could supgly the electrical 
needs of London from their existing stations; but he 
modified this later when he was informed of the total 
capacity of the present buildings and land as compared with 
the machinery installed now. Later on Mr. Rutherford was 
again at cross-purposes with the lawyers when he told Mr. 
Talbot, who is appearing for the companies with Mr. Balfour 
Browne, that the existing companies could not supply rail- 
ways. The answer to this was that the companies refused 
to accept this view, and, in fact, one of them was stated to 
have entered into a contract to supply a railway, irrespective 
of whether such action was ultra vires, and thus affording 
the opportunity of a test action being brought. 

Sir Alexander Kennedy went further when he stated the 
opinion that, even with their present statutory disabilities, 
the existing electric supply authorities could supply in an 
adequate manner, but that with the legal disabilities referred 
to removed, there would be a considerable cheapening of the 
price—he adopted the schedule of tariffs put in by Mr. Rider, 
of the London County Council—whilst the same amount of 
machinery—viz, 60,000 kilowatts—could be installed for a 
much less capital expenditure. 

On Wednesday, Sir Alexander Kennedy continued his 


alf of 
Company, 


| evidence, and gave further details of the linking-up scheine 


which is proposed on behalf of the electrie lighting com- 
panies of London. The idea is, primarily, to connect up the 
Willesden, Wood-lane, Bow, Grove-road, Bankside, Black- 


which belong to various electric lighting scompanies of 
London, and from these to give a supply in bulk to those 
companies whose stations are the most uneconomical. By 
this means certain of the latter would be gradually dis- 
placed as generating stations and used as distributing centres. 


the method of supply in London, as would be the case if 
either the scheme of the London County Council or the 
Administrative County of London and District Electric 
Power Company were passed. He justified this view by re- 
ferring to the rapid developments that are taking place in 


| connection with generating plant, and looked with great 


favour upon the gas engine. Again, there was the high- 
tension continuous current series system, which he con- 
sidered had great possibilities before it, The reduction in 
the cost of mains by the use of the latter was very consider- 
able. Asa further argument against the standardisation of 
the method of supply, Sir Alexander pointed to the railway 
problem. No railway company, he said, would work on the 
three-phase system, and probably whoever undertook to 
supply all the railways of London would have to erect special 
plant for the work He repeatedly expressed the view that 
the interests of London would be best served by allowing and 
assisting the natural development of the existing facilities. 
Mr. J. 8. Highfield, the chief engineer to the Metropolitan 
Electric Supply Company, confined his evidence to dealing 
with the difficulties which he thought would be experienced 
by the majority of the London supply authorities in taking & 
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supply from the County Council, by reason of the ron po 
py the latter, of a frequency of 25 cycles. As a general pro- 
osition this was not the best for all-round supply, although 
I was best for tramways and power purposes. He was 
strengthened in his view as to the best all round frequency 
3 the decision of the Sub-committee of the Engineering 
Standards Committee, which recommended a 50 frequency 
for general supply, with a 25 frequency for special service, 
cuch as tramways. The majority of the London companies 
; ie 50 frequency or 60 frequency, and had the London 
supplied at 50 freq y quency 
County Council adopted the former, it could have been trans- 
formed by means of static transformers at a much-lower cost 
than the 25 frequency, for, with the latter, motor generators 
had to be employed. With these, also, at some frequencies, the 
troubles from parallel running were so great that no machine 
existed that could do the work. The Metropolitan Company 
had had to abandon it for this reason. With Sir Alexander 
Kennedy, he looked to the gas engine for the future, but the 
great amount of ex rimental work that was necessary could 
only be carried out by companies. It was not a function of a 
municipality to spend the ratepayers’ money in such a way, 
and for this reason he regarded the scheme outlined by the 
companies as likely to be far more beneficial than the London 
County Council scheme. The high-tension continuous 
current system mentioned by Sir Alexander Kennedy, he 
said, could be worked up to a voltage of 120,000—he exhibited 
a specimen, of such a cable—and this at once trebled the 
distance that the power-house could be placed for the supply 
area. He did not go so far as to suggest that such a system 
could be installed to-day, but the method, at a considerably 
lower voltage, had been adopted for a transmission schemé of 
110 miles in Switzerland, and it could very conceivably come 
into use here. 

Under cross-examination, Mr. Highfield admitted that he 
hardly thought the London County Council scheme, if 
passed, would seriously affect his company, and that his 
evidence was mainly to show that there was an equally good 
means of dealing with the problem at hand without the ex- 
penditure of any capital immediately. At the same time, 
the possibility of competition did exist, and the general 
objections to this scheme were those that had been offered to 
the schemes of last year. 

Tae last witness called on behalf of the joint opposition of 
the electric lighting companies was Mr. C. P. Sparks. the chief 
engineer to the County of London Electric Supply Company. 
He summed up his objections to the Bill, first, on the pres- 
sure adopted ; eecondly, that the outside areas could not be 
suppiied from the two stations at Battersea and Greenwich ; 
thirdly, only 6000 kilowatts can be supplied to the distri- 
buting points 74 miles from the stations, without laying 
further mains, Whereas with a higher pressure a larger 
amount of energy could be transmitted by the cables 
estimated ; next, there were no duplicate routes for 
mains. He agreed with Mr. Highfield on the ques- 
tion of frequency. The point to which he attached 
most importance was that the bulk supply authority should 
also be the controlling authority for distribution. It was 
this fact which accounted for the great success of the New- 
castle-on-Tyne Company, which distributed also. Without 
this control there would be no unification of the existing 
systems in London, and unless this were brought about he 
failed to see any advantage. The great bulk of the power 
consumers in London were quite small users, and it was 
in this direction that the existing companies had to work. 
The average horse-power of the consumers on the mains of 
the County Council was only 54 horse-power. London con- 
tained but very few really large power users. In fact, his 
company had offered one of the largest users of power in 
London current at under one halfpenny per unit, but in 
face of the severe competition from gas and other motive 
powers he had not secured the order. On the question of 
the relation of the companies last year to the Administrative 
Company, Mr. Sparks said that the arrangements now 
suggested were considered more economical than the agree- 
ments made in 1905 with the Administrative Company. It 
was true that last year the companies did not oppose the 
twenty-five frequency, but the agreements were that the 
current should be supplied in a form to suit them, the 
transformation being done at the expense of the Administra- 
tive Company. He had no doubt that the suburban railway 
traffic in London could be dealt with by the present com- 
panies if the extra facilities referred to by the other witnesses 
were granted. This was proved by the fact that the London 
Electric Supply Corporatien had secured the contract for the 
London and Brighton Railway electiification. 

Mr. Balfour Browne addressed the Committee on behalf of 
the companies. 
not. If it was not competitive—but was to be left to the 
authorised distributors to take energy or leave it--then the 
scheme would be a dead failure. And what would be the 
result? Parliament would be forced to give further powers to 
the County Council, which must affect the companies, who had 
sunk 13 millions of money in the business. The whole basis 
of the London County Council was bad, and throughout the 
inquiry the comparison had been made between the prices 
now charged to the consumer by the existing companies and 


that proposed by the Council as the untransfo:med current to | 


the authorised distributor. He contended that the Bill was 
& competitive one, and he asked for a precedent. The 
Government did not set up a competitive authority with the 
London water companies. It created a public board which 
first had to purchase the companies. But the London 
County Council made no suggestion cf the purchase of the 
electric lighting companies; farther, there was no case of 
such competition between electric lighting companies and a 
local authority ; and he claimed protection on this ground. 
Several of the companies had powers to supply in bulk, and 
why should they be taken away. He asked for expropriation 
at once on the terms of the acquisition of the water companies, 
or to be left alone under the terms of their Provisional Orders, 
viz., no competition. 

The Chairman announced that next week several indepen- 
dent experts would be called by the Committee, or rather 
experts who had asked the Committee to call them. 

The Committee then adjourned. 








AccorbING to the report of the Thames Conservancy, 
the work of dredging the river to improve the approach to the 
port of London resulted last year in the removal of 371,000 cubic 
yards of material. The immediate work in view is to lay open a 


channel from the Nore to Gravesend, a distance of 20 miles, 1000ft. 
wide and 30ft. deep. For much of the distance at present the 
depth is 26ft., with shallower patches here and there. It is also 
proposed to proceed at once with the removal of the shoal extend- 
ing across the river at Millwall, and then to commence systematic- 
; Fy dredging from Gravesend upwards, according to the programme 
of 1896, 


OBITUARY. 


RICHARD SEDDON. 

In these days, when the whole tendency of British 
legislation is to absorb and efface the individuality of the 
man in an incoherent network of machine-made politics 
colloquially known as “ The Party,” the individuality of 
Mr. Richard Seddon, who died on Sunday last, stands out 
as an instructive lesson which might well be taken to 
heart by politicians of the present day. ‘“ King Richard” 
of New Zealand, in the face of the utmost difficulty and 
numberless obstacles, fought his way up from the lowest 
rung of the social ladder toa summit of practical power 
in New Zealand that has not been attained by any one 
man in a British Colony during the last hundred years, 
not even excepting Cecil Rhodes. It is unnecessary for 
us to insist here upon the extraordinary qualities of the 
Lancashire lad who worked his way up successively from 
engineer’s apprentice, emigrant, miner, inn-keeper, labour 
leader, and political secretary, to be Colonial Prime 
Minister and Privy Councillor of the Empire. Suffice it 
to say that he was the one man who has known how to 
put into practice the principles of democracy, under a 
rule of his own, which to all intents and purposes was 
autocratic in the fullest sense of the word. He has also 
shown the world that it is possible to accord extreme 
democratic views with sound Imperial convictions, and to 
infuse that spirit throughout the Colony over which he 
ruled so successfully. A fighter, and nearly always a 
remarkably successful one, he lost one great battle, 
or, perhaps, it would be fairer to say that he died before 
the day was won, for it is certain, from conversations he 
hadin New Zealand and England with a representative of 
Tue Enerveer, that he had set his heart on gaining this 
particular object; and when the late Prime Minister of 
New Zealand set his heart on a thing, he, as a rule, 
managed to accomplish itin the end. This great and un- 
fulfilled wish of Mr. Seddon’s was to inaugurate a sub- 
stantial system of preferential rates on British goods 
imported into New Zealand. Ever since the days when 
Australia invited New Zealand to join the coming Federa- 
tion, Mr. Seddon had this object in view, and gave as one 
of his reasons for not becoming a party to that agree- 
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ment that he did not care for New Zealand to join the 
Federation until the various Australian States were in 
accord with his strong views on the subject of pre- 
ferentialism. Later on, when Mr. Seddon visited London 
for the coronation of King Edward, he again emphasised 
the fact to our representative, that apart from the cere- 
mony he had come over to witness, and about which he 
was most enthusiastic, he hoped to accomplish a great 
work, and that was to force the British Government to 
accept the gift of preferential rates from the New Zealand 
Government. “I shall not obtain it all this time,” he 
said, * but I shall paye the way with Mr. Chamberlain for 
a big scheme, which will embrace not merely New Zea- 
land, but the whole of the British possessioms.’”’ When 
our representative asked him what the Mother Country 
was to give New Zealand in return for the preferential 
tariff, Mr. Seddon replied emphatically : ‘“‘ We have been 
paid in advance by Great Britain by the protection she 
affords us by means of her Navy and by her financial 
backing.” He deplored the loss of trade suffered by our 
engineering firms in New Zealand owing to American and 
German competition. “I am afraid,” he said, “your 
manufacturers do not think New Zealand big enough to 
be bothered about. We should like to see more of their 
representatives over there, and if only they and your 
Government will show some disposition to study our 
requirements, and encourage closer relations, you will yet 
be able to get back the trade that you have lost.” That 
this project was still strong upon him up to the day of his 
death is clear from his last message to the world, uttered 
in a speech at Sydney a few hours before he embarked on 
what was to be his last journey by sea. This was to the 
effect that it was a suicidal policy for the Colonies to 
purchase their goods from foreign countries, thereby 
enriching foreign navies to the detriment of Britain’s 


He said the Bill was either competitive or capacity for protecting her Colonies. 








THE LIGHTING OF VICTORIA STATION. 


Nor the least interesting featuré of the new Victoria Station, 
a large portion of which was opened last Sunday, is the 
manner in which the lighting of it has been effected. This 
point received the careful consideration of the directors, who 
had to decide between high-pressure gas lighting and flame 
arc lamps, and their decision was in favour of the former. 
The station, when complete, will be lighted by nearly 400 
lamps, varying from 175 to 1000 candle-power, and giving a 
total light of 140,000 candle-power.° Gas is supplied at a 
pressure of 50in. from two Sale-Onslow compressors, each 
capable of delivering 5500 cubic-feet per hour, driven by 
gas engines, the plant being duplicated throughout, and the 
shafting so arranged that either engine can drive either or 
both compressors, in order to guard against the possibility of 
breakdown. Two smaller compressors that can be run from 
the same shafting have been fixed for use when only a small 
number of lights are in use. The compressors are supplied 
through two 500-light dry meters (George Glover), inter- 
connected and by-passed, which are fed by a 6in. main. 
The platforms are lighted by Sugg’s ‘‘ Chertsey ’’ pattern 
lamps of 350 candle-power, except in the case of those on 
either side of the carriage drive, which are lighted by lamps 
of 500 candle-power. The lamps are placed one between 
each pair of columns carrying the roof, so that there is an 
entire absence of shadow. The distance between the lamps 
is about 50ft., measuring along the platform, and they are 
hung so that the burners are about 12ft. from the platform 
level. The lamps lighting each of the platform sections are con- 


| trolled by two taps placed at the end of the séction, each tap 





controlling alternate lamps. To enable this to be done dual ser- 
vices have been run, with a third independent service for the by- 
pass supply. A special cup-and-ball joint shown in the illustra- 
tion is used for connecting the down-rod of each lamp to one of 
the two main supplics and to the by-pass service, the one 
cup-and-ball serving for the two connections. Fach lamp is 





connected to the down-rod, supplying it by a cup-and-ball, 
so that the effects of vibration on the mantles are reduced to 
a minimum. A special mercurial seal is fitted to each down- 
rod to prevent air getting into the pipes when the gas is shut 
off at the ‘‘distant-control’’ tap. The down-rod is also 
fitted with taps to enable any lamp to be removed without 
shutting off the supply to the platform generally. Each 
section of the by-pass services is fitted with a governor 
regulating the pressure to 2in. The by-passes are completely 
extinguished by the action of lighting the lamps. 

The station yard beyond the platforms is lighted by four 
‘* Belgravia ’’ lamps—each 1000 candle-power—on weldless 
steel columns, two 25ft. and two 30ft. high, the lamps being 
worked by ‘‘ distant-control ’’ taps, similar to those used on 
the platform, placed at the base of the columns, to avoid the 
necessity of climbing the ladder to light or extinguish the 
lamps. The signals, both ground and post, are lighted by 
flat-flame gas burners supplied from the high-pressure services 
through double governors, The scheme for the lighting of 
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the station as submitted to and approved by Mr. Charles L. 
Morgan, engineer to the railway company, was prepared by 
the Gas Light and Coke Company ; the work of installation 
was accordingly entrusted to them, and is being carried out 
by their contractors—Messrs. Sugg and Co.—under the 
direction of the company’s chief inspector, Mr. F7 W. Good- 
enough. 








A neW material for electrical insulation purposes, 
called voltax, has recently been introduced. It is claimed to be 
a neutral compound absolutely impervious to atmospheric condi- 
tions; retains its elasticity and insulating properties for an 
indefinite time ; is not subject to chemical change as is rubber and 
all other insulations; is absolutely water, acid, and alkali-proof, 
and,will not drip under 200deg. Fah. ; may be subject to severe 
tension, and bent at short angles without in any way affecting the 
insulation ; can withstand a voltage 100 per cent. greater than a 
rubber insulation ; has successfully stood high potential, insulation, 
resistance, and melting point tests that no other insulating 
material yet discovered has withstood ; has absolutely no injurious 
effect on copper, and hence does not require the tinning of the 
copper before applying the compounds, as there is no corrosive 
action whatever. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND CouNTY 
ENGINEERS.—The thirty-third annual meeting will be held at 
Westminster, on Thursday, Friday, and Saturday, June 28th, 
29th, and 30th, 1906. The meeting will be held at the Institution 
of Mechanical Engineers, Storey’s-gate. On Thursday, June 2&h, 
1906, the annual general meeting will be held at 11 a.m., when the 
annual report of the Council will be read, and other business 
transacted. The President will also deliver his address. The 
following papers, which will be taken as read, will be discussed :— 
(1) “‘Sewage Disposal,” by J. D. Watson, member ; (2) ‘‘ Improve- 
ments in Primary Contact Beds,” by W. J. Dibdin, F.LC.; 
(3) ‘* The Execution of Public Works Departmentally,” by A. H. 
Campbell, member; (4) ‘‘ Road Construction, Maintenance, Im- 
provements, and Subsidies,” by H. T. Wakelam, member ; and 
(5) ‘* Motor Traction,” by J. A. Brodie, member. The annual 
dinner will be held in the Crown Room, Holborn Restaurant, at 
7 p.m. On Friday, June 29th, the discussion of the papers will 
be resumed and various visits paid. On Saturday, June 30th, the 
works of the Associated Portland Cement Manufacturers (1900), 
Limited, at Northfleet, will be visited. 


THE GARDEN City aT LETCHWORTH.—On Saturday last a number 
of representatives of the Press were invited to an inspection of the 
Garden City at Letchworth, near Hitchin, on the Great Northern 
Railway. The City comprises a site of 3800 acres, and has been in 
existence over two years. In this time much has been accomplished, 
over 44 miles of new roads have been made, 14} miles of water 
mains, 8 miles of gas mains, and 8 miles of sewers-have been laid. 
Waterworks and gas works have been constructed ; extensive 
railway sidings in direct connection with the Great Northern Rail- 
way, and a temporary passenger station have been made. Sites 
for the erection of 520 houses, 25 shops, seven factories, a church, 
a chapel, a public hall, schools, &c., have been let or selected. 
Buildings of a capital value of some £162,000 have already been 
erected, or are in course of erection, and of these, buildings to the 
value of £6500 have been built by ths company. The present 
water supply is sufficient for a town of 6000, and the gas works are 
capable of producing six million cubic feet of gas per annum. 
About 400 houses are already connected with the water supply, and 
250 with the gas mains. Manufacturers have acquired or selected 
sites or premises for factories, amongst them being the Heatly- 
Gresham Engineering Company, Limited. There are now twenty- 
four trains stopping at the temporary station daily, and there is 
hope that the railway company will shortly improve the facilities. 
There is a golf course of 70 acres, a natural park of 70 acres, and 
several other open spaces. Gas is supplied at 2s. per thousand 
cubic feet for power purposes, and 3s. per thousand for lighting. 
From the manufacturers’ point of view Letchworth seems to hold 
out attractions. Land can be acquired on lease at a ground rent 
which varies according to the situation, but is in no case excessive. 
The rates on the estate are low, the site varies from 170ft. to 350ft. 
above sea level, the air is bracing and the soil healthy and porous. 
Employers of labour and capitalists who are alarmed at the 
symptoms of physical degeneration of our crowded town popula- 
tions, and who look to better housing and the re-settlement of the 
people on the land as the remedies, will find at Letchworth con- 
ditions which approach their ideals. Over 400 houses are already 
built, or are in course of erection, and the population has reached 
1600, but the object of the pron.oters is to create a town of about 
30,000 inhabitants, and an appeal for further capital is now being 
made. It is sincerely to be feos that the pioneer Garden City, 
with its admirable social and economic objects, will not fail for 





want of commercial enterprise. 
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SUCTION GAS PRODUCER TRIALS. 
No. I. 

AN important feature of the Royal Agricultural 
Society’s Show, which is to be held at Derby from 
Wednesday, June 27th, to Saturday, June 30th, is the 
inclusion of a series of trials of suction gas plants. 
These will take place prior to the opening of the Show, 
and will commence next Monday, June 18th, and 
awards will be given to the best plants. Accord- 
ing to the regulations which were issued some time ago, 
the points to which special attention will be directed 
include :—(1) Attendance necessary; (2) general design 
—including facility of cleaning—and space occupied; 
(8) regularity of working; (4) fuel consumption; (5) price; 
(6) relative proportions of gas producer and engine; 
(7) volume swept through by piston, relative to the 
brake horse-power developed. Each plant has to con- 
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heat efficiency of this plant is high, being, according 
to independent tests, as much as 90 per cent., which 
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upwards by contact with the hot surface of the gas outlet 
pipe. In the top of the generator there is a superheatey 


means that only 10 per cent. of the available heat is lost | fed with water from an auxiliary supply, and the air and 


in generating the gases. 


It is further claimed that the | steam are drawn through this super 


eater and through 


engine governs the rate of producing the gas to suit its | the grate into the generator. The gases pass into the 
own varying consumption, special means having been | scrubber through a water trap arranged at the bottom 


adopted for automatically 
regulating the production 
and admission of steam 
required for generating the 
gas necessary for varying 
loads. 

A section of the Dudbridge 
suction gas plant, made by 
the Dudbridge Ironworks, 
Limited, of Stroud, is given in 
Fig. 2. It is a compact in- 
stallation, and differs from the 
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Fig. 1i—THE DOWSON SUCTION GAS PRODUCER 


sist of a gas-generating plant and engine complete. 
The latter has to be not less than 15 brake horse-power 
and not more than 20 brake horse-power. (Each exhi- 
bitor has had to declare at what brake horse-power he 
intends to run his engine for the full-load trial, and no 
variation therefrom beyond 5 per cent. more or less will 
be allowed.) No other restrictions have been placed 
upon the competitors. There will be fourtrials. (1) Full 
load ; (2) half load; (8) light, or no load; and (4) a full- 
load trial with coke as fuel. In the first three the fuel 
will be anthracite peas selected and provided by the 
Society. Each competitor will be given a definite 
quantity of this coal. The time taken for producing 
sufficient gas for running the engine will be noted, 
and as soon as the engine is running at full power 
the time will be taken. The full-load test will last 
for nine hours from then. 
will be shut down for the night,, and the trials 
will be resumed on Tuesday. At the conclusion of 
the trials the fires will be drawn, and any unconsumed 
coal will be weighed back and credited to the competitor. 
Similar conditions will be observed for the half-load 
trials, with the exception that they will be of shorter 
duration. No coal consumption will be recorded for the 
light or no Joad trials, and this test will last for two hours. 
The working of the fan by hand will not be permitted 
during the half-load or light-load tests. Similar condi- 
tions will prevail for the coke fuel trial, which will last 
for nine hours. 

There are twelve competitors, some of whom have 
entered two plants each. One or two of the exhibitors 
are only making the gas plants, and are using engines of 
well-known makers. Through the courtesy of the 
different competitors we are enabled to give illustrations 
of the various plants that have been entered for the 
trials. The first illustration—Fig. 1—shows a section of 
the Dowson plant manufactured by the Dowson Economic 
Gas and Power Company, Limited, of 39, Victoria-street, 
Westminster. This plant is of simple construction, con- 
sisting only of a generator and scrubber. The plant 
works on the regenerative system, the air used for making 
the gas being heated by what would otherwise be waste 
heat. This hot air also heats the fuel before it reaches 
the combustion zone. Coal is put into a hopper at the 
top of the generator, and can be fed into the latter with- 
out allowing any air to enter. The fire-brick lining 
extends for about three-quarters the height of the 
generator. A single water-cooled coke scrubber is used 
for cooling the gases as they pass to the engine. The 
plant is started in the usual manner by the aid of the hand 
fan shown on the extreme left of the machine. The 
construction of the plant is very simple, and the results 
obtained from it have always been satisfactory. The 


After this the engines 


Dowson type in that it has a separate vaporiser, shown 
in the illustration, between the generator and the 
scrubber. This evaporator is practically a water jacket 
for the gas outlet pipe, and acts the-double purpose of 
boiling the water and cooling the gases slightly before 
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Fig. 3—THE DAVEY PAXMAN PRODUCER 


they enter the scrubber. At each suction stroke of the 


| engine air is drawn in through the ring of holes just above | 


the surface of the water in the vaporiser—these holes 
are not shown in the illustration—and mixing with the 
vapour given off from the water, is heated on its passage 





| Swain Sc 


Fig. 2—-THE DUDBRIDGE SUCTION GAS PRODUCER 


of the scrubber. The gases are cooled and cleaned 
before entering the engine. They pass out at the top of 
the scrubber into an expansion chamber before being 
drawn into the cylinder. A hand fan is used for starting 
purposes. 

A section of the Davey-Paxman producer, made by 
Davey, Paxman and Co., Limited, of Colchester, is given 
in Fig. 8. The generator A consists of an iron shell 
lined with fire-brick with a backing of sand. The sand, 
is used to allow for any difference in expansion between 
the fire-brick and the iron shell, besides acting as a non- 
conductor of heat. The fire is carried on a grate 12, 
which is pivoted on a central stalk, and is free to rotate. 
A handle is attached to a pin in the grate and brought to 
the outside of the generator case in such a way that the 
grate can be partly rotated, in order to loosen and break 
up any clinker that may be formed. A hole has been 
cast in the fire-door 18 to enable the fire easily to be 
inspected. The vaporiser F is carried on brickwork. It 
is always kept half full of water, and the air drawn into 
the generator by the engine is admitted into the vaporiser, 
where it mixes with the steam therein; the mixture being 
then drawn through the furnace. A water gauge is 
provided so that the quantity of water in the vaporiser 
can always be seen. The water supply to the ashpit is 
separately controlled by acock. The hopper is designed so 
as to admit practically no air into the generator when the 
latter is being re-charged. The scrubber is of the ordinary 
coke type, a water spray being used to wash and cool the 
gases. The gas comes from the generator through the 
pipe 20, and up through the grate 22, and through the 
coke, returning down the centre pipe 23, which leads 
direct to the engine. This arrangement differs from 
most of the others. It is generally the custom to lead 
the gas off direct from the top of the scrubber. There is 
a water seal, 21, to which the gas pipe 20 and the drain 
pipes from the generator and scrubber are led. A large 
proportion of the dust which is sucked over from the 
producer is said to find its way into this tank through 
the pipe 20. Doors for cleaning and inspecting the 
scrubber are provided. The engine which is being used 
in conjunction with the producer plant is of the firm's 
standard horizontal type, and is illustrated in Fig. 4. 
It has one cylinder, 9}in. diameter by 15in. stroke, and 
running at 220 revolutions per minute it develops 153 brake 
horse-power on suction gas. It is fitted with two 
fly-wheels 5ft. diameter with 6in. face, of a total weight 
of 28 ewt. The driving pulley is 36in. diameter, 
and has an lin. face. The cylinder is fitted with a liner, 
which can expand independently of the jacket, and is 
easily renewable when worn, The main bearings are 
7din. long, and are fitted with chain lubricators, and an 
oil gauge conveniently placed allows the height of oil to 
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ertained with little trouble. The bed has an oil 
around the base, so that all waste oil is retained, 
1 be drained off by means of a cock which is pro- 
The arrangement of the cylinder and valves is 
The valve seatings are turned to fit 


be asc 
trough 
and car 
vided. > arr 
shown in Fig. 4. 


tion is fitted to the crank pin. Ignition is effected by 
means of a magneto machine through the Paxman 
patented variable timing gear. This gear is illustrated 
in Fig. 6. The method of operating this gear is as 
follows :—One end of the presser rod « is pivoted 








Fig 4—THE DAVEY PAXMAN 


into accurately machined recesses in the cylinder, with | 
ground faces, so that no asbestos or jointing material is re- | 
quired. The valves are of steel accurately turned and faced. 
The water space round the combustion chamber and 
liner is amply large, so that the engine does not become 



































Fig. 5-ARRANGEMENT OF 


overheated when it is run for long periods at full load. 
An air-regulating valve is fitted in a recess in the breech 
casting, with the handle close to the gas cock, so that it 
is directly to the hand of the man starting the engine. 
The connecting-rod is of the marine type, with heavy 
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Fig. 6—THE DAVEY PAXMAN VARIABLE 


brasses, the lubrication of the 
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on a small crank driven by the side shaft of the 
engine. The other end is carried on an excentric disc 
working in a slot formed in the presser rod. This disc is 
carried on a pin screwed into the back of the cylinder. 
As the shaft revolves, the end of the presser rod travels 
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CYLINDER AND VALVES 


through an ellipse, catching the trip lever on its way, and 
thus pushing back the striking rod. The instant the 
presser rod leaves the trip lever the spring on the magneto 
causes the striking rod to fly back, hitting the contact lever, 
which breaks the electrical contact which has been made 














ali Compression +6 
A 
rhaust G = 




















Looking at Side of Cylinder 


Se 


Swain 


IGNITION TIMING GEAR 


dgeon pin being very , inside the cylinder between the dotted lever V and the insu- 


effective and simple. The crank shaft is of steel 4}in. | lated pin W. By slightly turning the excentric dise which 
diameter, turned and polished all over. The counter- | works in the slot, the moment of release of the trip gear 
balance weights are attached directly to the crank slabs, | lever is advanced or retarded, thus allowing, it is claimed, 
instead of being cast in the fly-wheel rims, Ring lubrica- | the ignition to be adjusted with the utmost accuracy. 





THE KING'S SANATORIUM AT MIDHURST. 





On Wednesday last his Majesty the King journeyed down 
to Midhurst to open the Sanatorium built for the special 
treatment of those suffering from tubercular diseases. As 
may be well imagined, the engineer is called upon to do a 
considerable amount of work in connection with an institu- 
tion of this character. Mr. E. R. Dolby, M.Inst.C.E., of 
Westminster, has acted as consulting engineer for the internal 
engineering works, if we may so call them. These may be 
divided into the following parts:—(1) Steam generating 
plant; (2) electric lighting, telephones, and bells; (8) heat- 
ing and hot water service ; (4) laundry ; (5) lift; (6) kitchen; 
and (7) miscellaneous. Thesteam generating plant, engines, 
ealorifiers, and laundry machinery are all housed in a building 
placed at some distance from the Sanatorium and connected 
with it by a subway. 

The steam generating plant consists of two Lancashire 
boilers, each 30ft. long by 7ft. 6in. diameter, built by Messrs. 
Galloway Bros., Manchester, for a working pressure of 160 1b. 
per square inch. A Green’s economiser is fixed in the back 
flue, and the scrapers are actuated by a small steam engine. 
The stokehold is about 10ft. below outside ground level, so 
that the coal can easily be delivered from carts. The steam 
piping in the boiler-house is of mild steel throughout, and is 
in duplicate. Adjoining the boiler-house on one side is a 
workshop containing the usual machine tools, driven by an 
electric motor, and on the other side is the room occupied by 
the feed pumps, hot well, &c. The feed pumpsare by G. and 
J. Weir, Limited, Glasgow, and are fixed close to the hot 
well, which is a large closed cast iron tank into which all the 
condensed water from the steam traps is carried, and also the 
cooling water which passes through the engines. From this 
room access is obtained to the engine-room, which is a fine 
room 53ft. 6in. long by 35ft. wide and 11ft. 6in. high, in 
which are installed the electric lighting sets and the calori- 
fiers, pumps, &c. The walls are of white glazed brick 
throughout, and the floor is paved with dark red tiles. 

The contractors for electric lighting, telephones, &c., were 
Foote and Milne, Limited, Westminster. The electric 
generating plant consists of three combined sets, each 
comprising one of Willams and Robinson’s compound 
high-speed engines, each capable of developing 48 brake horse- 
power at 150 lb. pressure and at a speed of 470 revolutions 
per minute. Each engine is coupled to a compound-wound 
dynamo by Newton’s, Limited, of Taunton, giving 250 volts 
and 100 ampéres. Two of these sets are sufficient to supply 
the maximum demand for light and also the current for the 
various motors hereafter described. There is at present no 
secondary battery, as it was considered desirable to limit the 
initial cost of the plant, and, moreover, the heating plant is 
so designed as to use the exhaust steam, so that the running 
of one set on a comparatively light load at night is not so 
uneconomical as it might appear. 

The electric cables from the three sets are carried to a 
white marble switchboard let in flush with the wall and 
surrounded by a teak frame. Access to the connection is 
obtained from the pump-room at the back. Upon the board 
are mounted Kelvin voltmeters, ampéremeters, and auto- 
matic cut-out switches. From the board are carried two 
feeders which supply a ring main, which passes round the 
subways below the main buildings, and the network is so 
arranged that in case of accident to one feeder the other 
would still be able to give a supply [of current. From the 
ring main are taken, branches to the various distribution 
boards. The wiring is chiefly run in wood casing of segmental 
section on the face of the walls, so as to afford easy access to 
the wires, while providing no lodgment for dust. The 
principal rooms are, however, wired in steel tube sunk in the 
plaster or behind the tiles. The fittings in the chapel, 
dining hall, &c., are of an ornamental character, but else- 
where they are of strong, simple design. There is a com- 
plete system of telephones with an exchange in the porter’s 
lodge, and also a very complete system of electric bells, the 
bell pushes being so designed that a telephone can be hung 
upon each push to enable a sick patient to communicate 
directly with the nurse on duty in the service room. 

For the heating and hot-water service, and also for 

the work in the boiler-house, Dargue, Griffiths and Co., 
Limited, of Liverpool, were the contractors. After, careful 
consideration the system of open fires was selected by the 
Committee on account of cheerfulness for the recreation 
rooms, private sitting rooms, &c., the system of hot-water 
heating by means of radiators for the corridors, bed-rooms, 
and other parts, and a special system of floor-warming for 
the dining hall and chapel, which will be described in further 
detail later on. A system of hot-water service to baths and 
lavatory basins is provided throughout the institution, and 
so arranged that hot water comes immediately when the 
taps are opened, and it is not necessary to draw off many 
gallons of cold water before obtaining hot, as is the case in 
many public buildings. The heating and hot-water service 
are both carried out on what is known as the forced circula- 
tion system, and the calorifiers are fixed in the engine-room 
so as to be easily controlled. The exhaust steam from the 
electric lighting engines is not taken direct into the 
atmosphere, as is the usual practice, but is carried to three 
large calorifiers, one of which supplies the hot water for 
heating, the second the hot water service, while the third is 
a reserve, and can be used for eitherservice. Each calorifier 
consists of a cylindrical vessel, inside which is a group of 
copper tubes through which the exhaust steam is passed. 
In case no exhaust steam is available the steam is reduced 
to a suitable pressure. Each calorifier is provided with a 
circulating pump. This forces the water through the mains, 
which pass along the subways, and so round the buildings. 
The mains for heating and hot-water service are both in 
duplicate, so that if a joint in one main should become 
defective the other main is still available for use. 
The heating of the chapel and dining-hall is carried out on 
a somewhat novel plan, which is a modern improvement of 
the ancient Roman system known as the Hypocaust, which 
may be still seen in some of the Roman villas unearthed in 
this country. That system comprised a low basement 
chamber beneath the floors of the rooms, and in this chamber 
was a fireplace and flues designed in such a manner that the 
actual floors of the rooms are heated from below. The 
floors of the chapel and dining-hall are of stone, and beneath 
the floor pipe channels are made in which are fixed pipes 
heated by steam. The steam is obtained from the main 
steam boilers, and the air in the channels becomes heated 
to a high temperature and gives off heat to the floor of 
the building. It will therefore be seen that this is an 
adaptation to modern requirements of a very ancient method 
of heating. 





The contractors for the laundry were Messrs. Summerscales 
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and Sons, of Keighley, Yorkshire. The laundry consists of 
washhouse, finishing room, drying closet, airing room, 
receiving and delivery rooms, and is over the engine-room. 
It contains the usual plant, but special reference should be 
made to an electric ironing machine. The iron is heated by 
the electric current instead of by gas. There is also a large 
Decoudun ironer heated by steam. An electric motor is 
fixed at the top of the airing room, and this drives the whole 
of the shafting and machinery. 

An electric passenger lift of special design has been put 
down by Waygood and Co., Limited, of London. The 
motor and gearing are placed in the basement. The car is 
merely a platform with sides and back, but no roof, and it is 
suspended at the sides. The control is of the press button 
design, so that no attendant is necessary, and the safety 
apparatus is of special type. The car is built to carry a load 
of 12 cwt., and to work at a speed of 100ft. per minute. 

The whole of the fittings in the kitchen were supplied by 
Messrs. Slater and Co., of London. They are very complete, 
and special note should be made of the German silver linings 
of the sinks. 

In addition to the foregoing there is a number of miscel- 
laneous machines. First of all may be mentioned a 
Washington Lyon steam disinfector, supplied by Messrs. 
Manlove, Alliott and Co., of Nottingham, and fixed in 
a room adjoining the engine-room. Then there is the 
Vacuum cleaning apparatus installed in the feed pump room 
near the boilers ; this is driven by an electric motor, and will 
be used for cleaning the carpets and mats, so as to avoid 
any chance of the dissemination of infected dust. The 
apparatus was presented to the sanatorium by the Vacuum 
Cleaner Company, of London; a sputum destructor of the 
Kirkland pattern, such as is used at the Brompton Hospital, 
is fixed in a special tiled room in the basement and supplied 
with steam at 301b. pressure. The sputum collected in 
flasks will be all sterilised here before being passed into the 
drains. In the basement below the kitchen department 
there is a refrigerator of the ammonia type, built by 
Ransomes and Rapier, Limited, of London, and capable of 
producing 3 ewt. of ice in eight hours, and adjoining this a 
milk steriliser and cream separator made by R. A. Lister 
and Co., of Dursley. The milk will be pasteurised at 
a temperature of 140 deg. Fah., which, while high enough to 
kill any germs, causes no change in the appearance or taste 
of the milk. There are also two rooms fitted with douche 
apparatus and other fittings for the hydropathic treatment of 
the patients. 

The property on which the Sanatorium has been built is 
rather over 150 acres in extent, and the building itself has 
been erected at an elevation of nearly 500ft. Water is 
pumped from North Park Copse, near Henley Common. It 
is reputed to be of excellent quality and is delivered into a 
reservoir situated near the Sanatorium, but some 130ft. 
higher. This reservoir holds 160,000 gallons, and the 
presence of such a large body of water at such an elevation 
would be invaluable in the event of fire. In fact, as far as it 
is possible to foretell, Mr. Perey Adams, the architect, and 
the Committee—who before anything was done visited a 
a large number of similar institutions on the Continent— 
appear to have made the building as perfect as skill and 
labour can make it. To describe the whole institution, 
though it would be interesting work, for the evidences of 
the hand of the engineer are everywhere visible, is hardly 
within our province. It may be permitted to us, however, to 
express the hope that such a splendid idea in its conception 
and carrying out may meet with a success worthy of the great 
men who have interested themselves in it. 








STATE CONCESSIONS TO INDUSTRIAL 
COMPANIES. 


By ARTHUR RAMAEKERS and M. E. J. GHEURY. 


BETWEEN a private industrial concern and a company 
undertaking exactly the same kind of work through a 
concession granted by any State to which the whole 
business must be ultimately transferred at the end of a 
specified time, a fundamental difference exists that is 
bound to affect the development of the undertaking. In 
the first case the company has interest in modifying its 
plant so as to have always the most improved and efficient 
machinery available, even if the benefiting effect of such 
a change was to be felt only after along time. On the 
other hand, a company, the plant of which is to pass on 
into other hands after a stipulated length of time, is 
naturally disinclined to indulge in costly “scrapping” of 
machinery, with a view to economy which will only be 
felt after the new machinery has paid for itself; that is, 
maybe, just when the business has to be left in the care 
of others. 

The question which is treated here mathematically is 
the following :—An industrial concession being granted 
by a State to a private company iui a limited time, has 
the State the right to expect that, at the end of the 
stipulated interval, the plant shall be passed on to it 
in a perfect condition ; that is, to impose upon the com- 
pany the obligation of gradually increasing the principal 
originally invested, so as to modify the plant in accord- 
ance with the progress realised in the industry carried on 
through the concession ? 

It is usual in every kind of industrial undertaking to 
allow for depreciation of the plant at a certain rate, 
which varies according to the kind of plant and the con- 
ditions in which it is working. The value taken for this 
rate of depreciation is obtained from past experience 
with similar plants, working under the same conditions, 
and the depreciation of which has been ascertained. The 
rate of depreciation is merely an average figure by which 
the value of the plant at any time can be approximately 
ascertained by mathematical calculation. 

But while machinery loses value because of “ wear and 
tear,” it also loses value because improved and more 
economical machinery is becoming available, doing the 
same work better and more cheaply, and this loss of 
value may be considered as another kind of depreciation— 
not material, as the first one, but relative. As an example, 
a perfectly new steam engine built according to Watt’s 
designs of 125 years ago cannot be said to have suffered 
any depreciation in the usual meaning of the word, yet it 
would never fetch the same price as a modern engine of 
saine power—if even it was possible to sell it at all. In 





other words, its relative value would be very small, 
although its depreciation would be nil. 

It is with this relative depreciation that we are con- 
cerned in what follows, considering if it is possible for the 
company, at the end of the concession, to hand over to 
the State the plant not only in complete repair, and 
allowing for material depreciation, but also, perfectly up 
to date as far as improved and more efficient and 
economical appliances are concerned, that is, allowing 
also for the relative depreciation. 


We can apply to this relative depreciation exactly the | 


same method that is used for the material depreciation. 
Experience is rapidly accumulating that will enable the 
engineer of to-morrow to decide upon a rate of relative 
depreciation—or “ antiquating ”—of a plant, as an average 
of the decrease of value of similar plants owing to steady 
progress in machinery, assuming the rate of decrease of 
value to remain the same. Once the value of this rate of 
relative depreciation is ascertained for a given plant, 
mathematical calculations can be resorted to in order to 
find the actual value of the plant at any time—allowing 
for both the material and the relative depreciation of the 
plant—and to ascertain the financial precautions to take 
in order to meet this loss of value of the plant, should it 
be required to bring the latter up to date at a stated time. 

Let us suppose that the concession is to be limited to 
ninety years, that the Society's principal is £A millions, 
and that, according to previsions, the principal invested 
at the end of the 90 years to keep the plant perfectly 
up-to-date should be £A xX a millions. 

We can proceed as follows: the company may inscribe 
every year a fictitious principal, variable every year :— 

Ist year. 2nd year. 3rd year. 

A (a— 1) 2A (a—1) 
A A+ a A+ 36 % ‘etnies 
90th year. 
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The amounts inscribed every year vary in arithmetical 
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the increase of the principal during the stipulated time. 


Let us seek which constant fraction of the fictitious 


progression, the difference of which is 


capital, invested every year, one must put aside to form 


the sinking fund. 
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In the purely hypothetical assumption of a = cc we have: 
= a 9 — 1) x a = 
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this should be a limit which practically will never be 

reached. 
Let us take r = ‘035, corresponding to a yearly rate of 
interest of 3°5 per cent., for sake of argument, then 


x = 164°75, say x = 165; 2 = *0061. We should then 


inscribe yearly to the sinking fund *61 per cent. of the 
invested principal, this being the greatest value ever 
possible mathematically, never to be attained in practice, 
The formula is very complicated ; asa verification it may 
be interesting to examine the case in which a = 1, that 
is, when the principal is simply paid without addition at 
the end of the ninety years. We get then: 
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r 
We fall back upon the well-known formula of annuities, 
This was, of course, evident a priori, and is mentioned 
but as a verification of the formula (1). In order to have 





an idea of the variation of « and of the amount » = l 
So 


is | set aside yearly for the sinking fund, let us calculate few 


values of z. Take r = *0835, the formula (1) becomes 
| «= 602 (eet e—) Be a 
Blljba “035 a 
being put under a form which enables us to calculate « 
readily. We get the following tab!e :— 
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From this table the curves are plotted, giving interme. 
diate values at a glance. 

In the hypothesis of a = 5, r = *035, and the first 
| increase of invested principal after eighteen years, the 
sinking rate varies from *4 per cent. to ‘6 per cent.—the 
latter value not being reached—of the real principal. 
The dividends would therefore be diminished by at most 
‘6 per cent., and the claim of the State is therefore quite 
reasonable, 

The question could be investigated further in applying 
the method of finite differences to the determination of 
the law of the variation of the sinking rate, and construct- 
ing tables or curves for the various rates of interest. It 
is also obvious that in all the questions dealing with the 
financial side of any undertaking, this method does away 
with the depreciation of the plant, which is always a 
burden upon the borrowing party. 

It can be objected to the above consideration of the 
problem that this mathematical calculation is of a quite 
imaginary character, since it is based on an average 
rate of relative depreciation, supposing the rate of 
engineering progress constant, and: not taking into 
account any great discovery like those which from time 
to time revolutionise the industrial world. To this 
objection the answer is that the same method of reason- 
ing is followed in many other cases without raising any 
objection whatever. Every individual plant has its value 
ascertained beforehand for every year by mathematical 
calculations based on an average rate of depreciation, 
supposing the depreciations uniform, not taking into 
account any accident that may destroy the plant entirely. 
Every life insurance policy is likewise based on an average 
death rate, supposing the conditions of life to remain the 
same, and regardless of fatal accidents. Yet these are 
admitted as perfectly sound, and of no imaginary 
accuracy, although even higher mathematics are needed 
for the calculations involved. 








THE Soctety OF GERMAN ENGINEERS,—The Society of German 
Engineers, which, with its 20,000 members, is now the largest 
engineering society in the world, celebrated on June 11th to l4th 
the completion of the fiftieth year of its existence. The opening 
ceremony was held in the German Imperial Parliament building 
at Berlin under the presidency of Dr. A. Slaby. Congratulatory 
addresses were delivered by the Prussian Home Secretary, the 
Prussian Minister of Education, the Oberburgermeister of Berlin, 
and the Rector of the Berlin Technical School, as well as by 
numerous representatives of kindred societies in Germany and 
elsewhere, Mr. Bennett Brough—Iron and Steel Institute 
speaking for the British societies, and Professor K. E. Hilgard 
—American Society of Engineers—for the American. The pro- 
ceedings terminated with a lecture by Dr. W. von Oechelhaeuser 
on “Technical Work: Past and Present.” On June 12th alecture was 
given by Dr. A. Riedler on the ‘Steam Turbine,” and on June 
13th papers were read by Professor Muthmann on the ‘ Methods 
of Dealing with Atmospheric Nitrogen,” and by Dr. Hoffmann on 
the “Utilisation of Power in Mines ard Metallurgical Works. 
Throughout the week an elaborate programme of visits and 
excursions and social functions was arranged for the 1231 
members ane 464 ladies who took part in the meeting. 
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RAILWAY MATTERS. 
A sum of Rs. 5,00,000 has been allotted for the pro- 


vision of new coaching stock for the Burma Railways during the 
financial year 1906-1907. 

Tx Burma Railways, not to be behind the times, have 
on order three motor coaches, and early next year these vehicles 
are expected to be running, 

Tur Transandine Railway has been completed for a 
distance of 34 miles and formally opened. It begins at an eleva- 
tion of 2664ft, and terminates at 7221ft. 

A coMMITTEE has been formed to consider the project 
of constructing an electric railway between Cape Bailoff and the 
village of Sabuntchi, in the Baku district. 

Tue railhead on the Cape to Cairo Railway is now at 
a point 360 miles to the north of Victoria Falls, and is within 16 
miles of Broken Hill. The telegraph is working to railhead. 





Tue electrolysis nuisance has become so serious in 
Pittsburg that the city and the Pittsburg Railways Company will 
jointly investigate with a view to saving the city’s water,mains. 


Tur authorities of the East Indian Railway have 
agreed to the continuance of the technical school at Lillooah for 
another year, as @ tentative measure, with effect from the Ist 
June, 1905, for the benefjt of the apprentices in the service of the 
company. 

THE total tonnage of the salt traffic on all the railways 
in India increased from 1,609,292 tons in 1903 to 1,647,209 tons in 
1904. The heaviest salt traffic in India is carried over the 
Rajputana-Malwa State Railway, which conveys annually over 
210,000 tons. 

Turex kilometres of line between Stockholm Central 
Station and Tomteboda, on the Swedlsh railways, is in course of 
electrification on the Oerlikon overhead trolley system. It is also 
proposed by the board of directors of the State Railways to test 
other electric systems, 


Tur Railway Committee of the Ontario Legislature 
has reported favourably upon a proposition to merge the Algoma 
Central and Hudson’s Bay with the Canada Central, the Manitoulin 
and North Shore, the Ontario Hudson’s Bay and Western, and the 
Pacitic and Atlantic Railways. 


For the purpose of getting an outlet for the coal of 
the Pictou Collieries, in Nova Scotia, a Bill is before the Legisla- 
ture of that province to increase from £1090 to £2400 a mile the 
subsidy of the Nova Scotia Eastern Railroad, which will extend 
from Halifax to Guysboro, with a branch to New Glasgow. 


Tue French Minister of Public Works has recently 
called the attention of the railroads of the country to the desir- 
ability of equipping passenger locomotives with speed recorders. 
The companies have been directed to draw up a programme for 
such an installation, so that all engines in service may be equipped 
by December 31st, 1908. 


Ir is reported that the Northern Railway Company, of 
Spain, proposes to build a new line to Castille by way of Sobrescobio, 
i there is a much lower mountain pass than that at Pajares. 
This line, if constructed, would be of the greatest benefit to trade, 
as it would shorten the route and relieve the existing line, already 
unable to deal adequately with the congested traffic of coal and 
other merchandise. 


Tue London County Council has at last reported in 
favour of the purchase of the London and Southern Tramways, 
which run from Vauxhall Station r/@ Brixton to Norwood, and are 
situated entirely in the borough of Lambeth. Lambeth has been 
agitating for years for the acquisition of the trams, and the 
Lambeth Borough Council has offered to contribute £20,000 
towards street widenings. 


Tue London, Brighton, and South Coast Railway Com- 
pany has started a rail motor service between Belmont and West 
Croydon. In addition to calling at Sutton, Wallington, and 
Waddon, a stopping place has been erectgd at Bandon Hill. The 
car, which is of one class only, has seating accommodation for fifty- 
two passengers, and is drawn by one of the company’s “terrier” 
or A type of locomotives. 


To carry railway passengers 144 miles in 2} hours, and 
bring them back at the same speed, and all for a return fare of 
4s, 6d., is certainly bringing ny | travelling within the reach of 
the million. This is what the Midland Railway Company did on 
a Bank Holiday excursion to Matlock from St. Pancras. The train 
was composed of corridor stock, and ran the whole distance with- 
out a stop. The venture was a success, as the train had to be run 
in duplicate. 


Tue British Vice-Consul at Abo reports that a project 
which has long been before the Finnish Senate, and which is 
expected to be realised in the near future, is the building of a coast 
railway from Abo to Nystad, vid the small watering place of 
Nadendal, altogether a distance of about 50 miles. The Vice-Consul 
also says there is a possibility of having a system of electric trams 
put down in the town of Abo, in which event he trusts the British 
manufacturer of electric plant will enter into competition. 


THe London, Brighton, and South Coast Railway 
Company is building a number of six-wheels coupled goods engines. 
The boilers carry a working pressure of 1701b. to the square inch. 
The cylinders have a diameter of 17}in. and a piston stroke of 
26in. A grate area of 18-64 square feet is provided, the total 
heating surface being 1284-68 square feet. Of this total the tubes 
contribute 1183-41 square feet, and the fire-box the remaining 
101-27 square feet. In working order the engine weighs 49 tons 
10 cwt., and the tender 27 tons 4cwt., giving an aggregate weight 
on rails of 76 tons 14 ewt. 


A Japangesg Consular report states that there are now 
about 600 miles of railway in the Hokkaido, of which 234 miles are 
owned by the Government. The Government railways connect the 
following places :—(1) Sunakawa and Asahigawa, (2) Asahigawa 
and Nayori, (3) Asahigawa and Ochiai, (4) Kushiro and Obihiro. 
The railway companies are the Hokkaido Railway Company 
between Hakodate, and Otaru, 159 miles, and the Hokkaido Tanko 
Tetsudo Kwaisha (Colliery Railway Company), which operates 
between (1) Muroran and Tenriya, (2) Iwamisawa and Utashinai, 
(3) Iwamisawa and Ikushunbetsu, (4) Horonai and Horonaifuto, 
(5) Oiwake and Yubari. 


In the New York subway, single-phase, 60-cycle currentis 
used for the track circuits and for lighting the signals. This is 
supplied by turbo-generators in the main wer-house, and 
delivered to the sub-stations at a potential of 11,000 volts, The 
generators carry a constant load, and are entirely independent of 
the motive power circuit, thus the electro-motive force is constant. 
In the sub-station the alternating current is stepped down by oil- 
cooled transformers with a ratio of 20 to 1 to 550 volts, and 
delivered at this potential to~the signal cables which extend 
through the subway from sub-station to sub-station. We gather 
from the Street Railway Review that in the normal operation of the 
system, the transformers in all sub-stations are on the signal mains 
in multiple, and each station is provided with switchboards on 
which are mounted the necessary switches, circuit breakers, am- 
meters and synchroscopes, all of which are so connected that any 
sub-station can be cut off the line at any time, without interfering 
with the connection between adjacent sub-stations, 





NOTES AND MEMORANDA. 


Tue Emperor of Germany last Saturday opened the 
Feltow Canal, connecting the Spree and Havel. It has been con- 
steucted at a cost of £2,000,000. 


DuRtNnG six consecutive runs between Fleetwood and 
Douglas, the Isle of Man Steam Packet Compay’s steamer Viking 
has maintained an average speed of 23% knots, On two of the runs 
she covered the distance at a speed of 244 knots. 


THE average daily natural flow of the Thames at 
Teddington Weir during the month of March was 1619-2 million 
sr being 206-6 million gallons below the daily average for 

arch for the twenty-three preceding years. The maximum daily 
flow was 2247-2 and the minimum 1112-1 million gallons, 


A BELGIAN paper recently reported that Professor 
Tamé, in Liguria, Italy, has discovered a method of bottling up 
electricity in vessels of water, so that twenty quarts of the magical 
water will run a 20 horse-power motor car for ten hours, at a cost 
of ld. od kilowatt-hour. This will doubtless revolutionise the 
automobile industry. 


Tue former chief engineer of the Panama Canal, Mr. 
John F. Wallace, in the course of a recent address, pointed out that 
the canal will encounter a powerful competitor in the Tehuantepec 
Railroad, which is being built across the isthmus at Tehuantepec. 
This road, which is backed by British capitalists, will be 175 miles 
long, and will be able to transfer goods across the isthmus at 8s. 
per ton from ship-hold to ship-hold, 


THE invention of an apparatus to make use simultane- 
ously of the telegraph and telephone over the same wire is receiv- 
ing a practical test in Mexico by the Mexican Central Railway. It 
means also that long-distance telephoning will be possible over the 
regular telegraph wires without interfering with their use for 
telegraphic purposes, and, if practicable, thus render available 
thousands of miles of telegraph wire already placed for telephone 
purposes, 

Accorp1nG to the report on the condition of the Metro- 
politan water supply during the month of March by the water 
examiner under the Metropolis Water Act, the average daily supply 
delivered from the Thames during the month was 117.013 237 
gallons ; froma the Lea, 47,659,899 gallons ; from springs and wells, 
38,430,595 gallons; from ponds at Hampstead and Highgate, 
182,000 gallons. The daily total was, therefore, 203,285,721 
gallons for a population estimated at 6,791,192, representing a 
daily consumption per head of 29-93 gallons for all purposes. 


DurinG the past eighteen months three tall concrete 
chimneys have been constructed or projected in the Far Western 
art of the United States alone, each more than 200ft. in height. 
he chimney erected at Portland is of concrete steel, 230ft. high, 
with an internal diameter of 12ft. For a company at Tacoma one 
has been erected 300ft. high, with a flue diameter of 18ft. The 
largest of all, that projected for Butte, Mont., is to be 450ft. high. 
Among the special advantages claimed for this construction are the 
ability to dispense with a lining, as the concrete will resist any 
temperature up to 1500 deg. 


A COKE oven which is claimed to have many points of 
superiority over the ordinary beehive oven has been invented in 
Connellsville, Pa., the special object of its construction being to 
produce an oven of maximum strength and durability to withstand 
the intense heat, as well as the pressure of the gas explosions which 
constantly occur in the manufacture of coke. The arched wall of 
the oven is built of specially-formed brick, so connected that as the 
oven stands it is virtually composed of one solid brick. The state- 
ment is made that successful tests of the oven have been conducted 
in the coke-making districts of France. 


THERE has recently been launched at Bremerhaven a 
ship which might be designated a steam sailing vessel, it being a 
five-masted bark with auxiliary power, to be used when contrary 
winds are encountered. The ship has a length of 402ft., an 
extreme breadth of 55ft., and a depth of 32ft. The displacement 
under full load is 11,350 tons, while the deadweight carrying 
capacity is 8000 tons. To offset the difficulties incident to narrow 
channels and head winds, a triple-expansion engine of 1000 horse- 
power is fitted for propulsion whenever required. Thes under 
steam is some seven or eight knots. The bunkers will carry 630 
tons of coal. 


Ir the so-called “natural Portlands” are excluded, 
Portland cement may be regarded as an artificial product obtained 
hy burning to semi-fusion an intimate mixture of pulverised 
materials containing lime, silica, and alumina in varying propor- 
tions within certain narrow limits, and by crushiag finely the 
clinker resulting from this burning. If this restricted definition of 
Portland cement be accepted, four points may be regarded as being 
of cardinal importance :—(1) The cement mixture must be of the 
proper chemical composition ; (2):the.materials must be carefully 
ground and intimately mixed before burning; (3) the mixture 
must be burned at the proper temperature ; (4) after burning, the 
resulting clinker must be finely ground. 


In a paper on “Catgut Strings,” published in the 
American Journal of Science, Mr. J. R. Benton deals with tests of 
the mechanical properties of the catgut strings used on musical 
instruments, most of the experiments being carried out with a 
violin E-string. The results are briefly as follows :—Elongation 
at rupture, 15 to 19 per cent. of original length ; tensile strength, 
43 kilos, per square millimetre, or 60,000 1b. per square inch ; as 
against wood, 20,0001]b. per square inch; leather, 50001b.; and 
hemp ropes, 15,000lb. The length of a given string and the 
relative humidity of the air being simultaneously observed and 
plotted as functions of the time show :—(1) Increase of length 
with increased humidity ; and (2) a time lag of length increase 
after the increased humidity to which it is due. 


An American patent has been granted to Mr. H. F. 
Wood for a method of constructing incandescent electric lamps by 
which, says the Electrician, instead of securing the vacuum-tight 
joint by platinum, use is made of a band of copper shrunk tightly 
about a portion of the glass envelope to form therewith a vacuum- 
tight joint. Each conductor which supports the usual filament 
passes radially outward to a copper ring which is shrunk about a 
tubular portion of the bulb, The rings are of such diameter that 
they may be easily passed over the tubular —- After the 
rings are in position, the parts are heated until the glass becomes 
soft. Air pressure is then exerted to force the glass into intimate 
contact with the rings. When cool, the rings, having a higher co- 
efficient of expansion than the glass, necessarily contract faster, 
and thus shrink tightly about the glass, and form an air-tight 
joint. 

A NEw form of water meter was described at a meeting 
of the American Society of Mechanical Engineers lately. It con- 
sists of a tank, which discharges by a syphon when a definite 
amount of water has accumulated in it. Above the main tank is a 

reliminary storage tank, into which leads the pipe carrying the 
Fiquid tobe measured, An opening in the bottom of the preliminary 
tank allows the liquid to pass directly into the main tank, while 
the latter is filling. At the moment when the main tank has filled 





closed, and the flow is then retained by this tank until the water 
in it reaches a height enabling it to overflow a suitable pipe and 
pass into the main tank. The rise of water in the main tank, by 
this overflowing, raises a float and drops the water stored in the 
preliminary tank into the main tank. Thereafter the supply flows 
through the preliminary tank directly into the main tank until the 





latter again reaches the discharge height, 


to the discharging point, the outlet of the preliminary tank is | 





MISCELLANEA. 


Tur Crewe Town Council have decided to apply for 
sanction to borrow a sum of £44,000. It is proposed to apply for 
an additional £19,000 on electricity account. Another item is 
£13,(00 for sewage farm extensions. 





Wiruin the past week two cases of broken steering 
gears have occurred on motor omnibuses in London. Accidents of 
this kind should be made practically impossible, as the con- 
sequences of such defects are likely to have a deterrent effect upon 
the public. 


Tue enlargement of the Kiel Canal, rendered necessary 
by the dimensions of war vessels, will, according to the Berlin, 
Tugeblatt, apply to the whole canal. It is reported that the bed 
will be widened from 60ft. to 130ft., and the width at the surface 
from 130ft. to 350ft. 


Tue Gaceta Oficial of Cuba, of 10th May, contains a 
copy of a decree authorising the Juragua Iron Company to 
construct an iron wharf and viaduct at Siboney, in the municipality 
of Caney, to facilitate the exportation of the output of the mines 
belonging to that company. 

An electric omnibus service between Spezia and Porto 
Venere has been opened as far as Fezzano, which is about half the 
distance, permission not having yet been obtained from the 
military authorities to allow the cars to run by the powder maga- 
— at Panigaglia. It is the longest railless electric car service in 

taly. 


Last week, at the meeting of the shareholders in the 
Channel Tunnel, Baron Emiié d’Erlanger stated that the scheme 
is to be revived. M. Sartiaux, the French engineer, has written a 
pamphlet, in which it is shown that the engineering difficulties are 
much less now than twenty years ago, when the question was 
hrought before Parliament. 


Tue Bridlington Corporation are just completing a 
series of improvements on the sea front, constructed at a cost of 
about £40,000. The Royal Prince’s-parade has been extended north- 
wards, and on the extension a handsome grand pavilion, capable of 
seating 1600 persons, has been erected. The massive sea wall has 
been continued further north, and the old wooden terraces replaced 
in stone, 

Tue Empress of Ireland, the second of the two sister 
ships which the Canadian Pacitic Railway Company has had specially 
built by the Fairfield Company for service between this country and 
Canada, left Greenock on Tuesday on her trial trip to the Mersey. 
The new vessel is of 20,000 tons displacement, with an average sea 
speed of 18 knots, and will make the passage between Liverpool 
and Quebec in less than a week. 


THE piercing of a tunnel under the Loetschberg has been 
decided upon. The work, which is estimated to cost three millions 
sterling, and is being financed y French capitalists, is to be com- 
pleted in five and a-half years. It is to be highly recommended in 
the financial and economic interests of the Bernese Oberland 
district. The Loetschberg tunnel will bring the whole of this 
agricultural district into direct touch with Italy. 


A SCHEME has been prepared for the acquisition of a 
more efficient water supply for Birkenhead. The propcsal is to 
bring the water from a catchment area in North Wales. Under 
this scheme Birkenhead will obtain a fresh supply of 7,000,000 
gallons a day at a cost of £740,000, inc!uding the purchase money 
of the necessary sites for reservoirs. A second instalment of 
7,000,000 gallons can be obtained when required for a further 
expenditure of £545,000. 


THE Widnes Town Council this week decided further 
to reduce the cost of gas, which is already claimed to be the 
cheapest in the world. After the Ist July the charge to con- 
sumers of three million’ cubic feet and upwards per annum will be 
reduced from 1s. 2d. to 1s. 1d. per thousand cubic feet. Tosmaller 
consumers the cost will be uced from Is. 4d. to 1s. 2d. per 
thousand cubic feet, and to consumers for motive power purposes 
from 1s, to 11d. per thousand cubic feet. 


Srxce smokeless powder has come into general use the 
Belgian Government have introduced into the Li¢ge Proof House a 
multiple crusher apparatus for testing the pressure and explosive 
power of powder. This apparatus, adapted to the Polain system— 
Monsieur Polain is the director of the Li¢ge Proof House—is used 
in connection with the invention of General Le Boulengé, for 
determining the velocity of the charge fired, and may be used by 
all manufacturers of cartridges in Belgium for ascertaining the 
pressure of the powder they employ. 


Five steamboats are being built for a Kiel shipping 
company which are said to be wholly unsinkable. According to 
the Times, a recent trial of one of the buats was carried out in the 

resence of representatives of the Imperial navy, the German 

loyds, and many foreign shipping firms. The vessel was fully 
laden to represent 200 passengers, and it was assumed that, in 
consequence of a leak caused by a collision, the entire engine- 
room division, into which water was pumped, had filled, while a 
hole was made to the exterior to admit further waterfreely. The 
ship accordingly sank, but when it was full of water it had still 
about a foot of freeboard above the surface, thus satisfying the 
conditions imposed. 

Tue number of firms engaged in manufacturing arms 
is given in the official lists published by the Commercial Bureau as 
137, established at Litge and in the surrounding suburbs. All 
these firms manufacture fire-arms on a more or less large scale, but 
it is difficult to discriminate between those who confine their 
operations solely to the making of arms, and those who combine 
with the arms industry the manufacture of bicycles, motor cycles, 
ironmongery, &c. The 137 firms mentioned are, however, actively 
engaged in the manufacture of fire-arms, and do not, .of course, 
include the almost innumerable pieceworkers who are situated in 
all parts of Litge, working for the manufacturers. 


Messina has now an excellent supply of water. A 
new aqueduct was brought into use last year, and conducts water 
from Bocche del Niceto to a reservoir at Fort Gonzaga, which has 
a capacity of 1,320,000 gallons, and is the largest of the four 
reservoirs. The other three are Noviziato, Torre Vittoria, and 
Trapani. The aqueduct is about 15 miles in length and has four 
large syphons, viz., Pioppo, Reale, Lupo, and Camaro ; 11 of the 
15 miles consists of tunnels, the chief one being the Grioli, with a 
watercourse of 1312 yards. The next largest is Camaro, which 
measures 874 yards. At present the daily supply is 1,496,000 
gallons. Later this supply will be increased by 220,000 gallons. 
The tubes are capable of transporting 3,960,000 gallons a day. 
The aqueduct cost the town about £160,000. . 


Tue ballot for space at the next Olympia Exhibition of 
the Society of Motor Manufacturers and Traders in November was 
held on Thursday, June 7th, at the offices of the society, Maxwell 
House, Arundel-street, Strand, the ballot being confined to those 
who have signed bonds not to exhibit at any other showin London. 
The success of this arrangement was demonstrated by the fact that 
in the motor car section, 122 firms took part in the ballot, amongst 
them being all the best known British manufacturers and agents 
for foreign firms. In addition to these thirty-four firms were 
included in the accessories section, fourteen in the tire section, and 
thirteen in the components section. The net result is that prac- 
tically the who:e of the space in the building has been taken up. 
The policy of the society in having two shows in the year, one for 
pleasure cars and the other for commercial vehicles and marine 
motors, would seem to be therefore fully justified, 
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Fig. 1—FIRST ENLARGEMENT OF THE ORIGINAL BRIDGE 

















Fig. 2—ORIGINAL GIRDERS WITH NEW FLOOR 

















Fig. 3-WELL SINKING FOR PIER FOUNDATIONS 
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that answers received by us may be forwarded to their destination. No 
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REPLIES. 


J. F. H.—You can get all the information by writing to the secretaries, 
The home of the Institution of Civil Engineers is in Great George- 
street, Westminster, and of the Mechanicals at Storey’s Gate, West- 
minster. 

H. M.—We cannot recall any work that goes very fully into ball and 

roller bearings. You might, however, see, besides any of the accepted 

books on machine design, Jones’ work on the same subject (Chapman 

and Hall), Part II., pp. 78 to 110. 

E. A.—See (1) Unwin's or Jamieson’s ‘‘ Applied Mechanics.” (2) 
Unwin’s ‘‘ Testing of Materials of Construction.” (3) Anglin’s ‘‘ Design 
of Structures.” (4) Blaine’s ‘Hydraulic Machinery,” Robinson's 
‘Hydraulic Power,” &c. See also, of course, Rankine’s Handbooks. 

H. 8. (Herne Hill).—You can take a provisional patent which will protect 
your interest for nine months for one guinea; but before you do any- 
thing go to the Patent-office Library, Southampton-buildings, neery- 
lane, and make a search through the abstracts of specifications. Ask 
any of the assistants to show you where to look for steam slide valves, 
and they will help you gladly. There are scores of devices for effecting 
the object you have in mind. 


G. 
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a Squall at Oxshott, May 25th, 1906,” by Mr. W. H. Dines, B.A., 
F.R. 


aise AL Society or Lonpon.—Friday, June 22nd, at 5 p.m., at the 
Royal College of Science, Exhibition-road, South Kensington. “The 
Effect of Radium in facilitating the Visible Electric Discharge in Vacuo,” 
by Mr. A. A. Campbell Swinton. ‘‘A Comparison between the Peltier 
Effect and other Reversible Heat Effects,” by Mr. A. O. Allen. ‘‘The 
Effect of the Electric Spark on the Actinity of Metals,” by Mr. T. A. 
Vaughton. “Dielectric Strength of Thin Liquid Films,” by Dr. P. E. 
Shaw. “The Effect of Electrical Oscillations on Iron in a Magnetic 
Field,” by Dr. W. H. Eccles. 
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The Government and the Fleet. 


A rumour has gained currency during the last 
few days that the Government propose to make a 
change of the greatest importance in the naval 
building programme which was outlined early in 
the session. Mr. Robertson’s reply to a question in 
the House of Commons on Tuesday last, that any 
statements giving rise to such a rumour are totally 
unauthorised, strengthens rather than weakens 
the rumour. It will be remembered that when 
the Naval Estimates were presented to the House 
of Commons in February last, Mr. Robertson 
contented himself by confirming the arrange- 
ments which had been made by the late Govern- 
ment. That course had the full sanction and ap- 
proval of the country; but it was felt at the same 
time that the Cawdor programme, asit is called, repre- 
sented the minimum to which it would be safe for the 
country to commit itself. The principal item in 
the programme was, we need not remind our 
readers, the provision of four “large armoured 
ships.” What class those ships would be was not 
stated, but it was generally accepted that they 
would be sisters, in a close sense, to the Dread- 
nought. Hence it was confidently believed that 
four such ships would be laid down this year, and 
the rumour that the Government have decided to 
withdraw one of these vessels from their pro- 
gramme, has given rise to great uneasiness. Official 
confirmation is, of course, lacking, and until votes 
eight and nine are taken none will be given; but 
we have ample reasons for believing that unless 
pressure in one form and another is brought to 
bear upon them the Government will advise that 
such a course be followed. Indeed, Mr. Robert- 
son’s reply when pressed upon the subject by Mr. 
Lee, in the House on Tuesday, that “all relevant 
facts will be considered,” is tantamount to a full 
admission of their intention. Vote eight is ordi- 
narily taken in June; it is not improbable, how- 
ever, that in the present year it may be deferred 
for nearly a month—for what reason we are unable 
to say. It has been eagerly awaited ever since 
Mr. Robertson promised some weeks ago that a 
statement about the: Dreadnought should ‘then be 
made, but it will now, in the anxiety caused by the 
present rumour, be looked for with redoubled 
interest. 

We speak, we are confident, not only for our- 
selves, but for a very large proportion of the subjects 
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of the Crown, when we assert that the suggested 
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reduction in the programme is an action which can- 





not be regarded with favour. Following out a logical 
course the Navy Estimates have in the last two 
years been reduced by no less than 44 million 
pounds, but it has been made abundantly clear by 
Lord Cawdor’s statement that the remainder 
represents the minimum to which it is safe for 
the country to descend, and no false economy which 
seeks to reduce the number of first-class ships below 
four in each year should be allowed to prevail. We 
do not know what proposal the Government may make 
as to the disposal of the money thus left in the 
Exchequer ; but if they intend to decrease their 
expenditure from any desire to satisfy a body of 
electors who are unable to comprehend the need 
of an irresistible navy their action deserves the 
severest condemnation. Once such a vessel as the 
Dreadnought was laid down we entered upon a 
course from which retreat is impossible. She has 
been accepted as a model for vessels of all the other 
great Powers, and whilst, for a time—as she will 
be the first ship of her size in commission—she 
will give our Navy an unquestionable advantage, 
year by year as the ships of Germany, France, 
and Italy are completed, our preponderance of 
power will be reduced. The first nation that pro- 
vides herself with an arm stronger than other 
nations commits herself to a policy. Her lead is 
soon followed, and her position quickly lost if she 
is unable to maintain the pace which she has set. 
This we have done. We have raised the whole 
scale of navies by building the Dreadnought. . We 
have put our hand to the plough, and there must 
be no looking backwards, no regrets that we have 
undertaken a task of such enormous proportions; 
above all, none of that smallness of thought that is 
able to form great ideas but lacks the courage to 
execute them. 

But if in this there were not sufficient reason for 
stability of purpose, surely the perilous position in 
which one of our battleships, the Montagu, now 
lies should be enough to balance a wavering mind. 
Hope is not yet exhausted that she may be saved, 
but it is impossible to deny that her existence 
hangs upon a thread. it needs only a change in 
the wind for all hopes of salvage to be destroyed. 
Is it then, we riay ask, a moment to consider the 
reduction of our building programme, when at any 
hour we may ear that one of our finest ships is 
struck from the roll? We do not hesitate to say 
that-such an action will not commend itself to one 
in a hundred of those who are competent to form a 
valuable opinion upon naval policy. Of another 
aspeet of the case which has been raised—the effect 
upon the private dockyards and armour plate 
works—important as it is, we do not propose at the 
moment to speak, because the interests of companies 
and individuals dwindle into insignificance when the 
welfare of the country as.a whole is concerned. 
Yet these companies have large political influences, 
and although the hopes of personal benefit must 
largely sway their actions, we nevertheless impress 
upon them the importance of using all the exertions 
they command to prevent the realisation of a step 
which we cannot but regard with grave uneasiness. 


Engineering and Finance in South Africa. 


THE man who holds South African shares at the 
resent day is undoubtedly sorry for himself. A 
eeling of dissatisfaction and distrust in the financial 
situation of that group of Colonies has been grow- 
ing steadily for the last two, or even three, years. 
Primarily the disappointment has been due to that 
strange and almost unaccountable optimism caused 
by people taking it for granted that the termination 
of our protracted war with the Boers would be the 
signal for an immense business boom. The Special 
Commissioner of THE ENGINEER who went out to 
South Africa at the close of the war and remained 
there some twelve months, in his earliest letters 
pointed out that no real and solid business boom 
could come about until the distracted coun‘try had 
had some opportunity of rearranging its internal 
economy after the terrible strain to which it had 
been subjected. Later on he emphasised these 
points more and more. But the public generally 
at home, misled by the sudden and enormous amount 
of Government and other purchases occasioned by 
the reconstruction of the country’s economic sys- 
tem, believed that the temporary boom, which was 
merely due to the necessity for filling the gaps 
made by the war, portended an industrial millennium. 
Optimism reigned supreme, and mining capitalists, 
it must be confessed, undoubtedly took advantage 
of this fact to inflate South African stocks. Soon, 
however, the fictitious values fell, and month after 
month, in fact, year after year, the value of stocks 
has been declining’ with a steady persistency 
which in any other country could only portend 
with certainty a financial crisis of an appalling 
nature. The losses sustained in; South Africa 
would have ruined many a country over and over 





again, but the money has been lost and the crisis 
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has not yet come. The reason for this is that, | 
despite financial vicissitudes, the industrial problem | 
remains as sound as ever it was. | 

When all is said and done with regard to the | 
disheartening financial conditions, and the truly | 
pessimistic forecasts of men whose opinions are 
not to be despised on financial matters, the indus- 
trialist can point to two unquestionable facts 
which-should go far towards reassuring -him as to 
the future of the Transvaal as a large and per- 
manent market for machinery. The first of these 
is to the effect that side by side with the deprecia- 
tion of stocks there has been a paradoxical but 
equally steady increase in the output of gold. The 
second is that in the worst of the years since the 
war the importation of machinery for the Transvaal 
mines has never been lower than £3,000,000. Of 
the total, whatever the actual figure may happen to 
be for the time being, British manufacturers supply 
as nearly as ‘possible two-thirds. We mention this 
to make it clear that, whatever pessimists may say 
to the contrary, even during the late and present 
admittedly “bad times,’ Rand requirements are 
worth catering for. It stands to reason that if 
only the Transvaal had not been hampered by 
labour and other complications, her progress, and 
consequently her requirements, would have been 
far greater. The ordering of machinery for the 
Rand, as forecasted by our Special Commissioner 
in 1902, has since that date been getting 
more and more into set grooves, and conse- 
quently certain manufacturers who in years gone 
by did a steady and remunerative business 
in the Transvaal have been gradually pushed out of 
the market, and others have absorbed their trade. 
Thus it is that while many of our manufacturers 
are complaining that there is nothing moving in 
South Africa, others have been and are busy with 
orders for the Rand. On the whole, and as a class, 
the local machinery merchants have felt far mora 
than the manufacturers the severity of recent cir- 
cumstances at the mines. For while the British 
manufacturer has been able to make up elsewhere 
the gaps in his trade occasioned by a lack of Trans- 
vaal work, the Johannesburg merchant, who is 
entirely dependent on the local trade, and whose 
working expenses are far higher than those of 
merchants in other parts of the world, has not only 
been very short of orders, but has had to make 
eucrmicus sacrifices to obtain orders of any sort. 
In most cases he has been unable to get the 
manufacturer to share these sacrifices which have 
taken the form of risks as to delivery, &c., and 
reduction of profits occasioned by the cutting of 
prices until the merchant’s commission has been 
reduced to vanishing point. 

In these days of severe struggle at the Rand, where 
a sound industrial centre is fighting for life against 
sordid unhealthy financial conditions and Gilbertian 
political complications, our engineering firms should 
pay more attention than ever to the situation, and 
facilitate in every possible manner the work of 
their agents and the merchants who handle their 
goods. In the long run the industrial element is 
bound to carry the day against all the adverse 
influences. At the present day it is no exaggera- 
tion to say that the Rand supplies about one-third 
of the gold of the world. It is this fact which 
affords the absolute proof as to its future solidity. 
The world must and will have its gold, and, in order 
to get it, all financial and political difficulties will 
have to give way. Many companies and countless 
individuals have been ruined at home and abroad 
by the financial depression in South Africa, and if 
the forecasts of economists are correct, we must 
look, in the not far distant future, for other and 
even more serious financial calamities. But the 
Rand as a sound industrial “ proposition’’ will re- 
main, and although the people who to-day guide its 
destinies may be exchanged for others, there can be 
no question that its capacity as a gold-getting centre 
will remain unimpaired, and that the gold will be 
got. When this all-important fact is borne in mind 
the necessity for our manufacturers, whether just 
now they are satisfied with their orders from the 
Transvaal or not, to relax none of their efforts to 
keep in touch with what is going on, and to exercise 
to the full their capacity for patience, is greater than 
ever. Just now, as far as Rand orders are con- 
cerned, many of our engineering firms must look to 
the future for their substantial reward, but it would 
be a great national disaster if that reward should, 
through our negligence, be reaped by our foreign 
competitors. 


The Salvage of the Montagu. 


A CONSIDERABLE amount of interest in. marine 
salvage has been revived by the stranding of the 
battleship Montagu on the deadly Shutter Rock, at 
Lundy. The fate of this million and a quarter's 
worth of national property siill hangs in the balance, 








although, fortunately, there are well-defined reasons 


for anticipating a successful issue of the great 
salvage operations which are now in hand. Not 
the least interesting question which has arisen out 
of this disaster is, ‘Ought the Admiralty to own 
its own salvage corps?” This idea, of course, is by 
no means new, for it was brought prominently 
forward in 1904, when the Neptun Salvage Com- 
pany, of Stockholm, was employed by the naval 
authorities to raise the sunken submarine Al. The 
question, obviously, is not one which can be 
answered offhand, for there are numerous and ex- 
cellent arguments both for and against the forma- 
tion of such acorps. At first sight it would seem 
to be not a difficult task for the Admiralty to call 
such a body into existence, although the chief 
essential to success, viz., the knowledge and 
expert skill born of long and intimate experi- 
ence in the work of salving wrecked vessels, would 
not appear to be fully available at the outset. 
In the conduct of marine salvage operations it 
goes without saying that success depends to a great 
extent upon :—{1) A thorough equipment of up-to- 
date pumps and other salvage appliances ; (2) skil- 
ful divers possessing experience in effecting under- 
water repairs to damaged bottoms ; and (3) capable 
men to take command of the operations, possessing 
expert knowledge of the. work, and the akility to 
utilise to the full the various mechanical appliances 
with which modern salvage steamers are equipped. 
So far as these latter vessels themselves are con- 
cerned, there should be no difficulty, for the Ad- 
miralty have under their control a number of ships, 
which, although obsolete for fighting purposes, are 
yet “staunch, strong, and seaworthy,” and which 
could without much difficulty be converted into 
wrecking steamers. In the furtherance of this idea 
it can be urged that both in the navigating and 
engineering departments the Navy is possessed of 
an abundance of directing talent, and a number of 
officers could with ease be chosen to specialise in 


marine salvage work, and thereafter to act in the | 
same capacity as the wreck captains attached to | 


the present existing private salvage organisations. 
It has also been urged that the question of divers 


would not prove a difficulty, owing to the fact that | 


the Navy is an excellent school for training such 
men. The equipment of pumps and numerous 
other powerful mechanical appliances to which 


recourse has to be had in salvage work is hardly a} 
/announced that the ill-starred Montagu is off, and 


\is being carefully convoyed to the dockyard for 


serious point, for with the country to foot the bill 
such mechanical equipment could, it is suggested, 


always be maintained at the highest state of | 


efficiency. 


But equally telling arguments can, without much | 
trouble, be adduced against the advisability of | 
| described and illustrated in our last impression 


forming such a naval salvage corps. In the first 
place, it has to be remembered that the floating of 
sunk or wrecked vessels is an operation of a widely 
diversified character. It is easy enough to classify 
marine disasters under the headings ‘“ stranded,” 
“ burnt,” or “ sunk,” but the fact must be borne in 
mind that each disaster stands apart by itself, and 
has to be promptly dealt with as the particular needs 
of the case demand. Thus, two steamers may be 
“ stranded,” but it by no means follows that the 
same scheme of salvage operations would avail to 
get them both afloat. It would seem to follow, 
therefore, that expert skill and confidence in regard 
to wrecking work can only be acquired by long ex- 








perience at a large number of wrecks. It is because 


labouring in the salvage operations, aided py th 

Liverpool Salvage Association, whose three on i. 
ing steamers, the Ranger, Linnet, and Ployoy ; 
now at Lundy. Captain F. W. Young and (‘a tain 
Richards, both wreck captains of the associsiines 
are also on the scene of the disaster to assist a 
advise, together with a number of trained salvan 

workmen and divers, connected with the line 
pool organisation. Itis from the concentration of 
so much technical skill in salvage work, togethe, 
with a fuil supply of salvage gear, that we may augur 
success for the herculean attempt of getting tho 
Montagu afloat once more. In this work, as in many 
other salvage cases, the removal of rocks comes in 
Blasting, the usual method of getting rid of guch 
obstructions, is performed in the followin 

manner :—A number of holes are drilled areal 
and right into, the rock which is to be removed, 
Into these holes small charges of dynamite arg 
loaded and exploded, the result being that the 
solidity of the rock is so shattered that the heayy 
weight of the vessel herself completes the opera. 
tion of crushing the rock into fragments. Another 
feature of interest in connection with the Montagu 
case is the use of air compressors, which can be 
employed in getting rid of the water in those com. 
partments where it is not possible to effect repairs 
sufficiently to enable the steam pumps to control 
the inflow. When air compressors are to he use] 
all the deck openings, such as hatches, companion. 
ways, &c., are securely closed. Highly-compressed 
airis then forced into the compartments, with tke 
object of blowing out the water and filling the hold 
with compressed air. This plan is more easily em- 
ployed on a naval ship, because the deck openings are 
smaller than they would be on a merchant vessel, 
Furthermore, as the decks of the naval ship are 


.stronger, they are more fitted to resist the pressure 


which the compressed air exerts. 

But, as everyone realises, the ultimate success of 
this notable attempt at salvage must, to a large 
extent, depend upon the weather. The wind most 
favourable to the salvors is from the north-east, 
whilst a southerly wind would have the effect of 
impeding the progress of the operations. The task 
which lies before those now working at Lundy is 
certainly a difficult one, but {the many obstacles 
have all been faced in so resolute a manner that it 
will hardly come as a surprise if it is shortly 


repairs. 


The Lusitania, 
THe great Cunard Atlantic liner which we 


represents, for some years at all events, the last 
word that can be said in Atlantic naval archi- 
tecture. Until larger docks than any now existing 
have been constructed no longer ships can be 
worked. The lack of dock accommodation was 
one of the factors which told most heavily 
against the Great Eastern; indeed, during the 
whole course of her career she never was docked at 
all in the proper sense of the word, being laid up 
on a gridiron when her bottom had to be cleaned 
or repaired. In one respect the Lusitania has this 
in common with the Great Eastern, that she repre- 
sents not a step, but a great leap in advance of 
all other ships. The new liner is, in like fashion, a 


of their long association with such work, both at) leap far in advance of such gigantic ships as the 


home and abroad, that the wreck captains attached | 
|much in tonnage or in speed as in horse-power. 


to the British and foreign private salvage companies 


Carmania or the Oceanic ; and the leap is not so 


are possessed of this very necessary technical know-| 4 gpeed of 25 knots has often been exceeded. 


ledge and skill. As a matter of fact, it may be 


remarked that marine salvage work is not merely a | 
It is a highly | 
|of 30 statute miles an hour or thereabouts with 


question of pumps and patches. 
technical branch of engineering, which demands on 
the part of both officers and men a long appren- 
ticeship and a widely diversified experience. 
Finally, it must be remembered that in the 
event of disaster to a naval vessel the Admiralty can 
always avail themselves of the expert knowledge of 
the private wrecking associations, even as the under- 
writers do, when a liner or a “ tramp’”’ steamer gets 
into trouble. 

Although much definite information about the 
operations on the Montagu has not been allowed to 
leak out, it is safe to say that there are still good 
reasons for hoping that she will be refloated. Need- 
less to say, the salvage of such a heavily-constructed 
vessel is a very different task from the refloating of 
a merchant steamer, because of the heavy weight 


of armour on the upper portion of the ship. The | 


Montagu has, of course, been lightened as much as; Until the ship has actually been tested it is not 


possible by the removal of her armament, her big | 


guns, which weigh somewhere about 50 tons each, | 
| on estimates. 


alone remaining on board, and preliminary prepa- 
rations have been made, so that by blowing off the | 
roofs of the gun houses—a comparatively simple | 


operation—they may be removed at the last mo- 
ment, The naval officers and men are strenuously | 





Indeed, torpedo destroyers which cannot run much 
faster are of little value; but no attempt has 
been made previously to attain a trial trip speed 


any ocean-going ship in the mercantile marine of 
this or any other country. Accustomed as we are 
in the present day to great feats of mechanical 
engineering, still the conditions which must be 
fulfilled are so unprecedented, and the quantities 
involved so great that it is difficult to realise them, 
and failing realisation of some kind it is barely 
possible to do justice to the commercial energy, and 
the shipbuilding and engineering intellect, which 
have placed England once more in advance of the 
world; and it must be steadily kept in mind that 
the Lusitania is entirely the work of British brains 
and British hands from first to last. 

A few figures may be given which will serve to 
enlarge our views about the performance of the 
Lusitania, and of one or two of the problems involved. 


possible to do more than give the results of 
approximate calculations, based largely, of course, 
Thus, it is assumed to be possible 
that, in still water, she may attain a speed of 30 
statute miles an hour with from 65,000 to 68,000 
horse-power. Such a result will represent remarkable 
efficiency. A thousand horse-power, more or less, 
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+ bub a small percentage of her total power, and | Tilbury up to the Albert docks, where the P. and O. and | provided at the terminal ports for collecting, storing, 
8 some other large passenger steamers berth, is 24ft. The | and handling the cargo. Some idea of the large area of 


take 65,000 as near enough for our 
resent purpose, while claiming no particular 
curacy for it. She is fitted with four separate 
: Jlers, and each of these will have to absorb, 
proP 6500 horse-power. At 30 miles an hour, or 
96Ott. per minute, a gross total thrust of about 
360 tons would represent 65,000 horse-power. 
But it is unfortunately, only too well known 
that, of the total horse-power imparted to 
gny screw. propeller, not much more than 
one half, sometimes, indeed, not so much, ever 
reappears at the thrust block. What becomes of 
the difference ? That is the problem that vexes the 
souls of naval architects and engineers alike. Half 
acentury of investigation, mathematics, experiment, 
discussion, have left the world no wiser ; and there 
is just as considerable fluidity of opinion now as 
at any other time as to how a propeller acts, and 
how 50 per cent. of the power imparted to it is 
wasted. [t is possible that the efficiency of the 
Iusitanias propellers may be greater that 50 per 
cent.; whether they will or not is a most interesting 
problem, which can only be solved by Atlantic 
experience. Taking it for granted that it will be 
* 50 per cent., then the thrust will amount to 
180 tons, or 45 tons on each shaft. When we bear 
in mind the enormous size of the ship, her huge 
wetted surface, and the great resistance which her 
towering hull and deck structures will offer to a head 
wind, the effort appears to be inadequate to 
attain the required result; and so it would be, no 
doubt, were it not for the great advantage conferred 
by the length of the ship, which much exceeds that 
of anything else that floats. That a comparatively 
small thrust moving at a high speed represents the 
expenditure of great power must be carefully kept 
in mind. The conditions are much the same as 
those obtaining when a train runs at speed on a 
railway. A draw-bar pull of a couple of tons at 
60 miles an hour represents no less than 350 horse- 

wer, to which must be added at least 200 
absorbed by the engine and tender. Thus it comes 
about that at sea not only is great thrust demanded 
by high speed, but that very speed entails a further 
expenditure of energy. 

The horse-power is not only the greatest ever put 
afloat, but the greatest ever concentrated in four 
engines, running as we may say in partnership. 
After a certain power has been reached it does 
not appear that mere size does much to augment 
thermodynamic efficiency; and we shall probably 
do the turbines of the Lusitania no injustice if we 
take their consumption at 15 lb. of steam per horse- 
power per hour. This gives for 65,000 horse-power 
no less than 435 tons of steam per hour, and 
probably not much less than 50 tons of coal in the 
same period, or, say 1200 tons per day of 24 hours. 
It is not remarkable that the engine and boiler 
room crews number 400 men. When we come to 
the consumption of air by the furnaces and of water 
for condensation, we have figures yet more stagger- 
ing. The centrifugal pumps must deliver about 
22,000 tons of water per hour through the con- 
densers—that is to say, about fifty times the weight 
of steam, because the very high vacuum essential to 
economy with the turbine involves the use of 
enormous volumes of water. As for the air passing 
through the furnaces, that will weigh about 700 
tons per hour. As 30,000 cubic feet weigh a ton, 
something not far from 21,000,000 of cubic feet 
will pass every 60 minutes through the grates. We 
might easily extend our calculations. In every 
direction the result would be the same. The 
largest horse-power exerted afloat up to the present 
does not exceed half that contemplated for the 
Lusitania. 


we mm ay 








SHIPS AND PORTS. 
By W. H. WHEELER, ' M. Inst. C.E. 
No, II.* 


Tue fast liners running between here and New York 
are confined entirely on this side to the ports of Liver- 
oe and Southampton. The other mail and passenger 

ats of the first class, besides these two ports, make 
London their regular port. 

The Port of London stands first in all the world for 
the amount of shipping. The number of vessels entering 
in 1904, the last Board of Trade return available, from 
foreign ports was 11,092, of a total net register tonnage of 
10,788,212 ; the average size of the vessels being 973 tons. 
In addition to this there were 16,006 coasting véssels of 
a total net tonnage of 6,285,640; making a total tonnage 
of 17,073,852 tons. The depth of the present navigable 
channel up to Tilbury docks, which are situated near the 
mouth of the river, is 26ft. L.W.S.T. and 39ft. H.W.N.T. 
This is now being dredged to 30ft. at low water, giving 
43ft. at H.W.N.T. The lock at Tilbury Dock is 700ft. 
long by 80ft. wide, with 23ft. over the sill at L.W., and 
38ft. at H.W.N.T., allowing steamships of 13,000 tons 
gtoss to enter the docks at H.W.N.T. The largest 
graving dock is 875ft. long by 7O0ft. wide, with 35ft. at 
H.W.S.T. The present depth of the channel above 
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Royal Commission advised that this should be deepened 
to 80ft. The length of the locks at the entrance to the 
Albert Dock is 550ft., and the width 80ft.; the depth 
of water over the sill 13}ft. at L.W.S.T., and 27ft. at 
H.W.N.T. 

Liverpool stands next to London in the amount of 
shipping. In 1904, 8661 vessels entered from foreign 
parts, of a total net tonnage of 7,986,584, the average size 
of the vessels being 2181; the average size of the vessels 
thus exceeding those of London. The coasting trade 
amounted to 16,865 vessels of a total net tonnage of 
3,007,272, making a total tonnage entering of 10,993,856. 
The bar at the entrance to the Mersey has been dredged 
so as to give at the present time 27ft. at L.W.S.T., and 
47}ft. at H.W.N.T. It is proposed to continue the 
deepening up to 30ft. at low water, giving 504ft. at 
H.W.N.T. The largest lock at the entrance to the docks 
is 90ft.in width. The sill is 20}ft. below the datum of the 
old dock sill, giving a depth of 11°75ft. at L.W.S.T., 
and 82°25 H.W.N.T. A Bill is now being promoted 
in Parliament for power to construct entrances to the 
docks 130ft. wide and 40ft. deep. The largest graving 
dock is 925ft. long and 94ft. wide, with 82ft. over the sill 
at H.W.S.T. 

Southampton, for the amount of tonnage entering the 


‘port, stands some distance down the list, the number of 


foreign vessels entering in 1904 being 2204, of an average 
size of 965 tons net. Owing, however, to its depth of 
water, and central position for collecting and delivering 
cargo, it has become the port for a portion of the United 
States fast passenger traflic ; and also for vessels engaged 
in the South African and West Indian mail and passenger 
boats. The approach channel and quays have 30ft. at 
L.W.S.T. and 39}ft. at H.W.N.T., and 35ft. over the sill 
of the Empress Dock, which is entered on the level 
without any locks. It has the advantage of practically 
four hours H.W. The graving dcck is 875ft. long, sufficient 
for the present largest vessel, and which can be extended 
to 1000ft. Power has been obtained to deepen the 
waterway to 35ft. at low water, giving 44ft. H.W.N.T. 

Dover, which will soon become a great naval harbour, 
and is the principal port for the cross-Channel traffic to 
France, is relatively small as a commercial port; the net 
tonnage entering for 1904 being only 1,767,300; the 
average size of the vessels being 626 net tons. It has a 
depth in the harbour of 29ft. L.W.S.T. and 44ft. H.W.N.T. 
at the Prince of Wales Pier, and when the alterations 
now proposed are completed, the depth at the Admiralty 
Pier for mercantile purposes will be 40ft. L.W.S.T. and 
50ft. H.W.N.T. The large Hamburg-American liners 
and the Red Star line have for some time past made 
Dover a port of call. 

Plymouth is also a port of call for some of the larger 
mixed cargo and passenger steamers. There is a depth 
in the harbour of 30ft. L.W.S.T., and 414ft. H.W.N.T., 
and 24ft. and 354ft. at the quay. 

The third class comprises the largest cargo vessels 
engaged in carrying produce and manufactured goods to 
and from distant foreign ports, many of which also 
convey passengers and trade regularly to and from the 
same ports ; also the largest class of tramp or cargo and 
coal boats not attached to any particular port, these 
vessels being liable to be ordered to any foreign port are 
restricted in their dimensions to the accommodation avail- 
able abroad. The regular continental passenger and 
cargo boats also come under this class. The dimensions 
of the largest vessels may be taken as ranging up to 
7500 tons gross, 500ft. in length, 56ft. broad, and with 27f{t. 
draught. There are, in addition to London, Liverpool, and 
Southampton, thirteen ports in this country that can 
accommodate these vessels. The net foreign tonnage 
entering these ports varies from about half a million to 
four million tons a year, the average size of the vessels 
being 941 tons. The available depth of the approach 
channels and over the lock sills varies from 25ft. to 40ft. 
at H.W.N.T., and the length of the locks from 350ft. to 
610ft. Amongst the largest of these ports Glasgow at the 
present time has a low-water depth of 380ft., and of 39}ft. 
H.W.N.T., and the same depth at the docks and quays. 
Works are now in progress at the following ports, which 
will give largely increased 2ccommodation :— 


Locks, 
Length. Breadth. Depth of water. 
Feet. Feet. L.W.S.T. H.W.N.T. 
Centill sss i - 1 ora 37 


AND fn i5.5): e Bo c 52 


° 
BE kegs cas Se oa a 36 
Grtenshy os Se . HO a ee 44 
Sean. 4 3, SS... Ie... cae 33 
Newport . 1000 ... 100 7 35 


The length of the largest graving docks at these ports 
now in existence or building are :— 








Feet. 
Se Oe OS EN Ce, 
GUNS Seal acu ese eins, tonken in hore ae ee 
Swansea 480 
Bristol... 522 
Hull . 550 
CRI 505: deb ek een ee Bie oe) SD 
PORIEN aie: Soeah couke! svckerecn ee eee ee 


Only three of these ports have, or are constructing, 
graving docks of a capacity corresponding to the size of 
the locks. 

Provision is therefore being made in this country for 
cargo vessels of considerably larger size than those now 
in use, say, of 750ft. and 800ft. in length and of 20,000 or 
25,000 gross tonnage. The accommodation at present 
provided, or so far as known in contemplation, at foreign 
ports, as hereafter shown, is not sufficient to deal with 
vessels of this size. One powerful factor, also, that will 
operate in checking the tendency to any great increase in 
the size of cargo ships is the difficulty in finding con- 
stant and regular employment for vessels having enor- 
mous dead-weight capacity. It is also useless to provide 
abnormal sized vessels unless corresponding facilities are 





the transit sheds and of the lifting appliances required 
may be formed when it is considered that to convey the 
quantity of cargo these steamers carry would require 
seventy-five railway trains, and an equal number to 
distribute the cargo inland. 

The fourth class includes the vessels engaged in carry- 
ing coal, timber, agricultural produce, and general cargo 
to and from foreign countries, and the passenger and mail 
boats between England and Ireland and to Holland and 
Denmark. The largest vessels of this class range about 
450ft. in length, 52ft. breadth, and 24}ft. draught, and 
4500 gross tonnage. There are nineteen ports of this 
class, at which the total foreign tonnage entering in 1904 
ranged from 100,000 up to a million tons; the average 
size of the vessels being 543} net register. The coasting 
trade varied from 70,000 to 918,000; the average size of 
the vessels being 141 tons net register. The available 
depth of water is about 174ft. at low water and 263ft. at 
H.W.N.T. 

The fifth class comprises cargo vessels trading with 
the Baltic and continental ports in the export of coal 
and machinery and the import of timber, iron ore, 
agricultural produce, and general coasting trade. A few 
of the long-distance vessels from South America, the 
Danube, and Odessa, with maize and grain, &c., are 
docked on spring tides. The tendency is, however, for 
this class of vessels to become larger in size, and go to 
the larger ports, where the cargo is split up and distri- 
buted to these smaller ports in coasting steamers. There 
are twenty ports in this class. The size of the largest 
vessels may be taken at 300ft. in length, 37ft. breadth, 
and 18}ft. draught, and 2000 gross tonnage. The foreign 
tonnage in 1904 ranged from about 36,000 to half a 
million tons, the average size of the foreign-going vessels 
being 407 tons. The coastwise traffic varied from 50,000 
to 400,000 tons; the average size of the coasting vessels 
being 106 tons. The average available depth of water at 
these ports is about 16}ft. at H.W.N.T. 

The sixth class comprises fifty-four small ports, the trade 
at which consists principally in coasting vessels engaged in 
the export of local products, such as agricultural produce, 
china clay, iron ore, &c., and the import of maize, oil 
cake and grain, in small steamers from the larger ports. 
The average number of foreign vessels entering each port 
in 1904 was only forty-one, of an average of 320 tons. 
The coasting vessels averaged 1580, of an average tonnage 
of 116 tons net register. The foreign-going vessels 
entered only at spring tides. The depth of water at 
H.W.N.T. at these ports varies from 5ft. to 19ft., the 
average depth being 133ft. at H.W.N.T., and the size of 
the largest vessels from 250 tons to 600 tons gross, having 
lengths from 150ft. to 176ft. 

From the above figures it will be seen that ports that 
aspire to provide accommodation for the largest class of 
fast passenger and mail steamships must be prepared 
to provide at least 40ft. at L.W.S.T.; and where there 
are docks with entrance locks these will have to be 
1000ft. long and 100ft. wide. For the largest passenger 
mail and cargo boats, the future dimensions will probably 
approach 850ft. in length, 80ft. breadth, with 38ft. over the 
sills at H.W.N.T. For the third class the dimensions are 
already approaching those given for the second class, 
namely, 850ft. length of lock, 100ft. wide, and 36ft. depth 
of water, the vessels ranging from 20,000 to 25,000 gross 
tonnage. For the other classes the dimensions will pro- 
bably remain much as they are now, that is to say, for 
the fourth class locks of 450ft. long, with 26ft. of water 
H.W.N.T. The fifth locks, 300ft. long, and 18$ft. depth 
of water; the sixth locks, 170ft. long and 14ft. depth of 
water at H.W.N.T. 

With regard to the dimensions attainable at foreign 
ports which must, to a great extent, govern those in this 
country, vessels going to India and the Far East are 
governed by the depth in the Suez Canal, in which there 
does not appear any present intention of making this 
more than 31ft., sufficient for a draught of 29ft. The ports 
in the Far East have from 30ft. to 40ft., and South 
Africa 30ft. to 35ft. The new dock building at Bombay 
is to have 37ft. H.W.N.T. on the sill; the available depth 
at Caleuttais 39ft. H.W.N.T.; at Colombo, 34ft.; Rangoon, 
38ft.; at Hong Kong, 46ft.; the principal Australian ports 
from 28ft. to 30ft.; New Zealand, 41ft.; Japan, 34ft.; all at 
H.W.N.T. The present depth at New York is 30ft. at 
L.W. and 34ft. H.W.N.T., and the depth now in process 
of being dredged 44ft.; at Boston, 45ft.; Philadelphia, 
80ft.; New Orleans, 28ft.; Charleston, 30ft. Galveston, 
30ft.; and San Francisco, 35ft. The Canadian ports, 
274ft. up to Montreal, to be increased to 32ft., and at 
Quebec 42ft. The South American ports, 21ft. at La 
Plata, to be increased to 30ft. ; Montevideo, 24ft., to be 
increased to 30ft.; Vera Cruz 33ft. and Porto Rico 24ft. 
The depth determined for the Panama Canal is 365ft. 
The standard depth adopted for Mexico is 33ft. The South 
African ports range from 24ft. to 35ft. For the Euro- 
pean ports, France has 33ft. in the entrance channel at 
Havre, and locks 787ft. long and 98-40ft. wide, with 
34°78ft. over the sill; 31ft. at Dunkirk; 36ft. at Boulogne ; 
80ft. at Calais, and 523ft. at Marseilles. Belgium at 
Antwerp has a depth of 26ft. at the quays and 23ft. up 
the river, which it is proposed to increase to 31ft.; at 
the new port at Zeebrugge, 38}ft. at the quays, and 
through the canal to Bruges 26ft.; Holland up to Rotter- 
dam, 26ft.; the Amsterdam Canal, 30ft., the lock being 
738ft. long by 82ft. wide, with 31ft. over sill; Germany up to 
Hamburg, 26ft., to be increased to 32ft.; the Baltic 
ports, 21ft. to 26ft.; Bremerhaven, 32ft.; the Kaiser Wil- 
helm Canal, 27ft. 10in., locks 492ft. long by 83ft. wide ; 
Barcelona, old port, 20ft.; Bilbao, 19ft.; Cadiz, 41ft.; 
Malaga, 32ft.; Lisbon, unlimited; Oporto, 18ft.; Genoa, 
52ft.; Brindisi, 30ft.; and other ports, 23ft. to 28ft. In 
the Baltic there is at Riga 22ft.; Cronstadt, 28ft.; St. 
Petersburg, 22ft. Norway, Sweden, and Denmark, at 
Bergen and Christiania, vessels lie in the deep fiords. At 
Malmothere is 22ft.; Stockholm, 25}ft.; Copenhagen, 30ft, 
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In some of the timber ports of the Baltic on the’ fiords 
there are great depths of water, but at most of these ports 
the navigable depth varies from about 13ft. to 24ft. 








LITERATURE. 


Steam Turbines. By Cart C. THomas, Professor of Marine 
Engineering, Sibley College, Cornell University. First 
edition. New York: John Wiley and Sons. London: 
Chapman and Hall, Limited. 1906. 

Tus book is of exceptional merit, and it treats the sub- | 

ject, both theoretically and practically, in such a manner 

that we feel sure it will prove of great help to those who 

are studying any of the numerous forms of steam tur- 

bines with a view to calculating the dimensions of the 

blading, &c., so as to obtain desired results in respect of | 
power and steam economy. In these particulars this | 
book goes much further than any of its predecessors, 
but it also makes it very apparent what a large field is | 
still open for experimental work to obtain the necessary | 
data in order to admit of definite calculations. Thus, in | 
respect of nozzles the author states “the length must 
be decided on according to circumstances and the 
designer’s judgment as to the effect of length and angle 
of divergence upon the friction losses.’ There is, there- 
fore, still some comfort for those who do not desire 
turbine design secrets to leak out sooner than need be. 

It appears necessary for all books on the steam turbine 
to begin with a description of Hero’s reaction turbine 
and Branca’s impulse turbine, and this book is no excep- 
tion to the rule. Chapter I.:deals with the general prin- 
ples relating to the action’of steam upon turbine buckets, | 
and establishes certain:general formule such as that by | 
means of which the ammunt!of:the impulse for a given | 
steam jet is obtained. : Several: numerical examples are | 
worked out which are well-chosen to give the student a 
notion of the magnitudes imvolved, and to show the 
enormous difference’ there is: between jets of steam and 
water. The-fundamental expression for the pressure 
produced on » deflecting vane of any shape is established, | 
and from it ee efficiency of vanes of the usual practical 
form is obtained. 

Chapter II. gives shortly the thermodynamic principles 


involved in the flow of steam, and here again the theo- | 2 
| down the ways until the vessel was water-borne and 


retical expressions are illustrated by means of numerical 
example. 


instead of in British thermal units. There is a very neat 
investigation to find the ratio of pressures giving the 
maximum flow by weight, the result being in the case of | 
steam a ratio of 0°577, which closely approximates to the 

experimental figure. The next two chapters develop the | 
subject matter of Chapter IT., using the entropy tempera- | 
ture chart or steam energy chart. At the end of the book | 
there is a plate giving this chart together with a loose scale, 
but the size of the chart is too small, and there are too | 
many lines on it to make it really practically useful. It is 
pointed out that the statement frequently made and | 
largely accepted, that steam flowing through a simple 

orifice cannot obtain a velocity greater than about 1500ft. | 
per second, is in reality not true, and some experimental | 
work referred to in the book shows that much higher 


In the reviewer's opinion these calculations | 


are made needlessly long by working in foot-pounds | was brought to a state of rest with her. stem only 240ft.—or 


| the end of the standing ways. 


| with this duty. 


\ 


exhausi_is led into a condenser maintaining such vacuum 
conditions as are usual ‘in practice. These experiments 
deal with the spacing of buckets, with the effect of clear- 
ance between the"nozzle and the buckets, &c.; also with 
the effect of rough surfaces of nozzles and blades. 

The impulse turbine is dealt with in Chapter VII., and 
the conclusions derived from the experimental data pre- 
viously referred to are utilised to calculate the buckets of 
a two-stage Curtis turbine. 


| which carries them to the top floor. 


Plate 12 is very interesting, | 


as it gives the shape of the buckets for the first stage | 
calculated for the frictionless ideal case, and also shows | 


| the modification produced in the shape of the buckets by | 
, r 4 | underground railway system, is discharged into inclined 


taking account of the friction losses. A calculation is 
made as to the probable steam consumption of this steam 


saturated steam of 160 Ib. per square inch absolute pres- 


| sure exhausting into a 29in. vacuum, and it works out to 


17°4 Ib. per kilowatt hour. : 
Chapter VIII. deals with the impulse and reaction 


| turbine, the best-known example of which is the Parsons 


turbine. A numerical example is chosen, and the com- 


plete blading is worked out. 








sacks falling into receiving bins under the footwalk. From 
these the sacks are thrown upon a 36in. india-rubber belt 
running at 90ft. per minute, which discharges them upon a 
similar belt at right angles to the first, and running at 600ft, 
The object of the high speed is to straighten the bags, so 


| that they lie squarely across the belt, and are thus properly 


delivered into the 48in. buckets of a continuous elevator, 
Elevators with fingers, 
such as sure used for barrels, &c., will not work with the 
sacks, some of which are solid, and others very flabby, 
besides which the fingers are liable to catch the strings with 
which the sacks are tied. Mail from the railway stations, 
newspaper Offices, &c., carried on the 24in. gauge lines of the 


| elevators, which carry it up to the main floor of the building. 


turbine under the steam conditions assumed, namely : | Sacks of outgoing mail are shot through inclined shoots to a 


platform in the tunnel, from which they are dropped into 
the cars. 


Blast furnace plant.—The plant of the Buffalo and 


| Susquehanna Iron Company at Buffalo, New York, has two 


| furnaces SOft. high, 20ft. diameter at the bosh, 14ft. at the 


| throat, and 13ft. at the crucible. 
The peripheral velocities | 700 tons of foundry pig iron per day. 


| assumed are somewhat higher than those which obtain 


in this country, so that the calculations show a less | 


| number of rows of blades than that usually adopted here. 
| As regards economy, the final conclusion arrived at is, 


that if the size and revolutions of the turbines are pro- 


| perly adjusted, about the same results are obtained by 


the two types. Chapter IX. gives examples of a few 
existing makes of turbines, such as the Laval, the Parsons, 
and the Curtis, and numerous experimental economical 
results are quoted. An example of the Parsons turbine, 
as made by the Allis-Chalmers Company, of Milwaukee, 
is given, with reproductions from photographs of the type of 
blading adopted by that company. 
with a few examples of marine turbines. 








THE LAUNCH OF THE LUSITANIA. 


Tue launch of the Lusitania last Thursday from the yard 


| of John Brown and Co., Limited, of Clydebank, was, as we 


said in our last issue, a splendid success, and we are now 
able to add a few interesting figures and an illustration of the 
great ship afloat. From the moment of the actual start 


thoroughly clear 125 seconds elapsed, giving a mean velocity 
of 7ft. per second. The great ship, 790ft. in length over all, 


between one-fourth and one-third of her total length—from 
When the ship was brought 
to rest the wire check-ropes were released from the eye- 
bolt palms attached to the vessel’s top sides by the with- 
drawal of a pin in the eye-bolts by workmen on deck charged 
The ship was then taken in charge by six 
powerful steam tugs, which, aided by warping lines carried 


| to the shore, succeeded in bringing the vessel into the fitting- 


out basin of the shipyard, which has been increased in length 


| and depth for the Lusitania’s requirements. 








AMERICAN ENGINEERING NEWS. 


Mail conveyors at the Chicago Post-office.—The letters and 
packages mailed by the public at the new General Post-office 
in Chicago fall upon a counter from which they are thrown— 
the letters being first lightly tied into small bundles—into 
the buckets of two conveyors at an angle of 45 deg., which 
deliver them upon the sorting tables of the second floor. 
Each conveyor has a rubber belt 3ft. wide, running at 60ft. 
per minute, and to the belt are riveted steel side plates and 
cross plates, forming the buckets. An india-rubber belt 6in. 


Each will produce 600 to 
To each furnace there 
are four Kennedy hot-blast stoves and one chimney. The 
stoves are 22ft. diameter and 102ft. high; the chimneys are 
12ft. diameter and 175ft. high. The engine house is 88ft. by 


| 204ft., and contains four Allis blowing engines of the 
| vertical, steeple, cross-compound type, of 2000 horse-power 


| cylinder. 


| 


The book concludes | 


each; they have a 5ft. stroke, with 42in. low-pressure 
cylinder, 80in. high-pressure cylinder, and 87in. blowing 
Each engine has a 24ft. 50-ton fly-wheel 
on a 28in. shaft, and runs at forty-five revolutions per 
minute. Steam is supplied by twenty-four horizontal water- 
tube boilers of 250 horse-power, arranged in twelve batteries, 
and having a total of 63,360 square feet. They are heated 


| by the waste gases from the furnaces, the gas nozzle or burner 


being 4in. by 24in.; each boiler also has a grate, 8gin. by 
34in., for burning coal when necessary. There are three 
pumping engines, with a combined capacity of 12,000,000 
gallons in twenty-four hours, and three engines directly con- 
nected to generators of 250 kilowatts, 1000 ampéres, 240 volts. 


| The boiler feed-water is treated in a water-softening and 


| filter plant. 


Iron ore and limestone are delivered by steamers 


| at a canal alongside the ore yard, unloaded by machinery, 
| and dumped upon the stock piles, whence the materials are 
| picked up by grab buckets and deposited in the bins. The 


coke is brought in 50-ton railway wagons to the storage bins. 


| From the bins the materials are taken by electric lorries and 





delivered to buckets, which are hoisted up inclines and auto- 
matically dumped into the furnaces. 


A 100-ton wagon for a large casting.—A combined frame 
and slide for a large horizontal rolling mill engine was recently 
cast at the Allis-Chalmers works. It weighed about 133 tons, 
and is for the Sharon mill of the Carnegie Steel Company. 
The pattern was 32ft. long, 11ft. wide, and 10ft. high, and 
the pit in the fouridry floor was 40ft. long, 15ft. wide, and 
1lft. deep. The pouring of the metal occupied about ten 
minutes, and required nine ladles; four with a capacity of 
25 tons each, one of 13 tons, and four of 5 tons each. For 
transporting this huge casting, weighing about 115 tons in 
finished condition for shipment, a special design of platform 
wagon was made, and two of these wagons have been 
built. Each wagon is 40ft. long, 8ft. Qin. wide, and 
with its floor 4ft. 4}in. above the rail: the carry- 
ing capacity is 100. tons. Each wagon is carried by four 
bogies, making sixteen axles, and a total wheel base of 36ft. 
The bogies are of a pattern used under 50-ton goods wagons. 
There are two bogies at each end, connected by a cradle having 
at each end a centre bearing on the bogie, and at the middle 
a centre bearing for the bolster of the underframe. The 
wheels are 2ft. 9in. diameter, and the axles have journals 
— by 10in. The weight of the wagon is about 30 tons. 

he underframe consists of 15in. steel joists, with 15in. 
transverse channels, and diagonals and gusset plates at the 
corners. The wagon will be run as a ‘‘ special,’ with a loco- 
motive and crew, and only a sufficient additional number of 
wagons and brake van to steady the train. A number of 
railways have wagons of 50, 60 and 75, and even 85 tons 


velocities are possible by the use of orifices as distinct | 
from nozzles. It is shown in Chapter V. what effect | 

frictional resistances will have on the steam velocity, and | 

these theoretical considerations are backed up by numeri- | 

cal examples, many of which are obtained from the | 

experiments of Mr. Rosenhain and of Messrs. Jones and | 

Rathbone. A very complete digest of these experiments | 

is given se the a chapter, as well as of some experi- | 

ments made in Sibley College in connection with turbine | wide runs under the counter of the money-order department, | carryi ity: se have tw hers have 
buckets during 1904-5 by Messrs. Webber and Law. In| and carries the paper slips from the clerks’ inline to the | ae ee 

the latter the discharge was at atmospheric pressure. | cashiers’ desks. A large part of the mail is printed matter 

These experiments are of special value, and deserve close | —catalogues, circulars, newspapers, &c.—delivered in sacks | 

study. It is stated in the preface that similar experi- | by the wagons of publishers and wholesale and retail houses, | 
ments are now in progress at the college, in which the | &c. This is delivered at kiosks in front of the building, the | 
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GIRDER RENEWALS, N.W.R. INDIA. 
No, IV.* 
hanges constantly occurring on Indian railways, 
ised by severe and unexpected floods, are well illustrated 
fr the engravings below and on page 606. At the original 
> struction of the Scinde, Punjab, and Delhi Railway, 
¢ 


THE C 


| points of a station, necessitated the diversion being made 
at the same formation level as the original line. 

The waterway was increased to three spans of 100ft., 
| all girders of the same type as those of the original 100ft. 
| span, but with new cross girders of standard strength, 
The new cross girders 
booms so 


| and new trough rail carriers. 
were partially suspended from the top 





— 











Fig. 4 TEMPORARY STAGING OF SLEEPERS 


about 1865, this bridge was one of three spans of 10ft. 
arches. Soon after the opening of the line this was 
washed out by a flood, and was replaced by one span of 
100ft. girders, as shown to right of Fig. 1. When 
the general scheme for girder strengthening was con- 
sidered, this 100ft. span was converted to three spans of 


that the stresses when the bridge was loaded might 
be more evenly distributed. Fig. 2 shows the new floor 
and its partial suspension, and also preparations to 
extend.the bridge. Fig. 3 shows a new pier partly built, 
and carried on the wells of the original abutment, also 
the well sinking for the additional piers. Fig. 4 shows a 








Fig. 5—THE NEW 


30ft., with two new piers carried on wells sunk 30ft. below 
bed of stream. There were many such 100ft. spans on 
the line, the cross girders being exceptionally weak, and it 
was proposed to use these two main girders elsewhere 
under the track, with a decked floor on top booms. Soon 
after the completion of the alterations an altogether 





BRIDGE COMPLETE 


temporary road carried on sleeper stacks, by means of 
which the extra span girders were got into position, and 
Fig. 5 shows the completed bridge. All this work was 
effected in one working season, the interruption to 
traffic not exceeding twenty-four hours. This is quite a 
typical case of work required in the maintenance of an 














Fig. 6—METHOD OF INSERTING NEW CROSS GIRDER 


abnormal and local flood came down this stream, and 
Wiped out the new bridge, besides doing much damage 
and breaching the line in other places. Providentially. 


the old girders had not been removed from site, and com- | 


munication was quickly restored by replacing them tem- 
porarily, while a diversion was constructed on one side— 
see Vig 1: this bridge being just outside the entrance 


* No. IIL, appeared March ond, 


Indian railway, and is taken in the day’s work with no 


fuss, all the plant used being a few hundred sleepers, | 


half-a-dozen Bull’s dredgers, and the occasional loan of a 
couple of 10-ton traffic cranes, and no extra supervising 
| staff. 

Fig. 6 shows the method adopted for renewing cross 
girders on similar spans. under traffic. There were four 
passenger trains each way over this section at the time 


this work was in hand, and as far as possible all goods 
trains were run at night. 








CLYDE SHIPBUILDING. 





For i'« rst five months of the year the vessels launched 
from Clyde shipyards number 113, and have an aggregate 
tonnage of 211,714 tons, which forms a decided record for 
this period in the history of the industry. The figure has 
never before risen above 200,000, the previous highest 
output being that for 1899, when 197,050 tons were launched, 
which is 14,664 tons less than the present figure. The 
output for May was 36 vessels of 51,524 tons; for April it 
was 18 vessels of 31,657 tons; for March, 26 vessels of 
58,478 tons; for February, 18 vessels of 38,893 tons ; and for 
January, 15 vessels of 31,162 tons. The May output over 
the whole of the Scottish districts comprised 46 vessels of 
55,148 tons, while the output for the five months comprised 
159 vessels of 232,415 tons, which figure is also a distinct 
record. Several of the vessels launched during May were 
notable for size and equipment. The Suveric, launched by 
Russell and Co., Port Glasgow, has a tonnage of 11,000 
deadweight, and is the largest vessel yet produced by this 
firm or by any other of the firms in Port Glasgow. The 
Nile, sent off the stocks by Caird and Co., Greernzk, is a 
twin-screw steamer of 6600 tons, and the first of fov similar 
vessels the firm have on hand for the Peninsular and 
Oriental Company. The new contracts booked during May, 
as in April and March, have been on a small scale, amount- 
ing only, as far as the Clyde is concerned, to 20,000 tons, 
and as regards the other Scottish districts 4000 tons. Of the 
new orders definitely reported during:May, the following may 
be noted :—The Fairfield Company, Govan, to build a 
steamer 345ft. in length for the Italian emigrant trade; 
Messrs. Barclay; Curle, and Co.; Whiteinch, a large steamer 
for the Allan Line’s Liverpool to Canada service; the Clyde 
Shipbuilding and Engineering Company, Port Glasgow, a 
steamer of about 4000 tons deadweight capacity for the Rea 
Shipping Company, Liverpool, and a steamer of 1000 tons gross 
for the Lancashire and Yorkshire Railway Company. Messrs. 
William Simons and Co., Renfrew, have received an important 
order from the British Government for a bow-well barge- 
loading bucket-ladder dredger, which is intended for work in 
the Colonies. Although the announcement is premature 
that the well-known Renfrew firm has actually received an 
order from the United States Government for two powerful 
suction dredgers for use on the Panama Isthmian Canal, 
there is nevertheless strong likelihood of the statement being 
true to fact. Notwithstanding a strong desire that the 
work should be carried out by American labour, the disparity 
in cost and time of delivery between the American tenders 
and that of Messrs. Simons is such that even American pre- 
judice against purchasing work from abroad should not stand 
in the way of the order being given to the Renfrew firm, 
especially as Mr. Taff, the Minister of Commerce, recom- 
mends the placing of the order with the Renfrew firm, and 
clenches this by stating that it is the duty of the administra- 
tion to make the canal as cheaply as possible. The price 
tendered by Messrs. Simons for each vessel is 11 per cent. 
lower than that of the next tender. The others are a long 
way above the Clyde figure. Messrs. Simons’ price for each 
dredger was £65,400; the Maryland Company asked £73,400; 
the New York Shipbuilding Company, £82,000; Motley, 
Green and Co., New York, £85,000; the Fore River Company, 
£90,000; the Newport News Company, £92,000; and the 
Union Ironworks, of San Francisco, £100,000. Thus, from 
the Clyde works the Government could get three dredgers for 
the price asked for two by the last-named firm, Moreover, 
the time of delivery promised is much more favourable. 





THE IRON AND STEEL INSTITUTE. 





Ix accordance with previous announcements, arrange- 
ments have been made to hold a joint meeting of members 
of the American Institute of Mining Engineers and of the 
Iron and Steel Institute in London on Tuesday, Wednesday, 
and Thursday, July 24th, 25th, and 26th, 1906. The Lord 
Mayor of London has kindly consented to act as chairman 





of the London Reception Committee, and a varied pro- 
| gramme of entertainments, visits, and excursions will be 
| provided. The week following, visits, confined to the 
| members of the American Institute of Mining Engineers, 
| will be organised to the principal iron districts. ; 

| The following papers have been offered for reading :— 
(1) ‘‘ Machine Moulding,”’ by P. Bonvillain, Paris ; (2) ‘‘ Tem- 
| pering and Cutting Tests of High-speed Tool Steels,’’ by Dr. 
H. ©. H. Carpenter, Manchester ; (3) ‘‘ The Nodulising and 
Desulpherisation of Fine Iron Ores,’’ by A. Ladd Colby, 
NewYork ; (4) ‘‘ Belgian Practice in Large Gas Engines,”’ 
by, Professor H. Hubert, Liége ; (5) ‘‘ Electric Steel Smelt- 
ing,” by E. C. Ibbotson, Sheffield; (6) ‘‘ Different Methods 
of Blast Furnace Refrigeration and their Power Require- 
ments,’’- by J. E. Johnson, jun., Longdale, Virginia; (7) 
‘‘Thé Crystallography of Iron,’’ by F. Osmond, Paris; 
(8) ‘‘German Practice in Large Gas Engines,’’ by K. 
| Reinhardt, Dortmund ; (9) ‘‘ The Development of the Roe 
Puddling Process,’’ by James P. Roe, Pottstown, Pa.; (10) 
‘‘The Constitution of Iron Carbon Alloys,’’ by Albert 
Sauveur, Cambridge, Mass. ; (11) ‘‘ The Influence of Silicon 
and Graphite on the Open Hearth Process,’’ by Alex. S. 
Thomas, Cardiff; and (12) ‘‘ British Practice in Large Gas 
Engines,’’ by Tom Westgarth, Middlesbrough. 

At the meeting of the American Institute of Mining Engi- 
neers, several important papers dealing with iron and steel 
will be submitted, the list including the following :—(1) 
‘‘Comparison. of American and European Rail Specifica- 
| tions,’? by A. Ladd Colby, New York; (2) ‘‘ Piping and 
| Segregation in Steel Ingots,’’ by H. M. Howe, New York ; 
| (3) ‘*The Effect of Low Temperature on the Recovery of 

Steel from Overstrain,’’ by E. J. McCaustland, Ithaca ; and 

(4) ‘* Improvements in Rolling Iron and Steel,’’ by James E. 
| York, New York. 
| The following is an outline programme of the meeting :— 
Monday, July 23rd.—The office of the London Reception 
| Committee, at the offices of the Institute, 28, Victoria-street, 


| Westminster, will be open from 10 a.m. to 5 p.m. for the 
| registration of addresses, issue of badges of membership, 
| programmes, invitation cards, &c. Members’ correspendence 
| may be addressed to the Iron and Steel Institute, where 
| arrangements will be made for dealing with it, as also for 
the despatch of letters and tclegrams—telegraphie address, 
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‘‘Trosamente,’’ London. The offices will be open daily 
during the meeting from 10 to 5. 
Tuesday, July 24th.—10.30 a.m. 
Iron and Steel Institute at the Institution of Civil Engineers, 
Great George-street, Westminster. 


a selection of papers will be read and discussed. In the 
afternoon there will be three alternative visits :—(1) To the 
National Physical Laboratory at Teddington; (2) to the 
London County Council's electricity generating station at 
Greenwich ; and (3) to the ancient hall of the Worshipful 
Company of Armourers and Brasiers. (Ladies invited.) 
the evening the Lord Mayor will give a reception at the 
Mansion House. 


Wednesday, July 25th.—10.30 a.m. General meeting of 


the American Institute sf Mining Engineers at the Institu- | 


tion of Civil Engineers, Westminster, under the presidency 
of Mr. Robert W. Hunt (Chicago). A selection of papers will 
be read and discussed. In the afternoon there will be three 
alternative visits :—(1) To the works of Messrs. J. I. Thorny- 
croft and Co., Limited, at Chiswick ; 


machinery for blast furnaces) ; 
Inns of Court. (Ladies invited.) 

Thursday, July 26th.—10.30 a.m. 
Iron and Steel Institute and the American Institute of 
Mining Engineers at the Institution of Civil Engineers, 
Westminster. A selection of papers will be read and dis- 
cussed. 


hall of the Worshipful Company of Ironmongers. 
invited.) 


Friday, July 27th.—In the evening the Institute banquet 


will be held in the Guildhall of the City of London. 


Saturday, July 28th.—There will be alternative visits, 


occupying the whole day :—(1) To the blast furnaces of Messrs. 


General meeting of the | 


The American engineers | 
will be welcomed by the President, Mr. R. A. Hadfield, and | 


In | 


Joint meeting of the 


! 
| patented ovens by Durham makers, inasmuch, as_ their 
| produce comes into active competition in the North Lincoln- 
shire iron-smelting district, where prices of Durham coke are 
low. Despite tke lorg railway journey, smelters use it, but asa 
rule the coal and coke used is obtained from South Yorkshire. 
The vast outlay involved in the erection of patented coke 
ovens and slack-washing machinery raises an interesting 
question as to future results. Even at the present time the 
markets are more than covered by the output, and the ques- 
tion of new outlets for trade is an interesting one. Competi- 
tion is likely to be keen, and iron smelters will no doubt be 
able to procure coke at a reasonable rate, as the make seems 
to occupy a secondary place to the securing of the by- 
| products. The situation cannot fail to be a pleasing one to 
local owners raising good coking slack and smudge, which 
now commands a ready sale at something like 4s. 6d. to 5s. 
| per ton, whereas a few years ago common smudge was left in 
| the pits, owners not caring to pay the miner to fill it into 
| corves. 





(2) to the works of | 
Messrs. J. and E. Hall, Limited, at Dartford (refrigerating | 
and (3) to the Temple and | 


THE BARRACCA LIFT. 


An interesting example of the application of an electric 
| lift is shown in the accompanying illustrations. 


In the afternoon there will be alternative visits :— | 
(1) To the works of Messrs. Fraser and Chalmers, Limited | 
(mining machinery), at Erith. The American visitors will | 
be entertained at luncheon by the Institution of Mining | 
and Metallurgy ; (2) to the works of the Associated Portland | 
Cement Manufacturers, Limited, at Northfleet; (3) to the | 
power station of the Underground Electric Railway Com- | 
pany of London, Limited, at Chelsea ; and (4) to the ancient | 
(Ladies | 








Thomas Butlin and Co., Limited, of Wellingborough (manu- | 
facture of direct castings for tunnel segments) ; and (2) to the | 


Dover Harbour Works. (Ladies invited.) The Iron and Steel 


Institute meeting ends on July 28th. The week following the | 


London meeting is to be devoted to a tour for the American | 
visitors to York, Miadlesbrough, Newcastle-on-Tyne, Glasgow, | 


and Edinburgh. 








THE YORKSHIRE COKE TRADE. 


AT no previous period in the history of the Yorkshire coke | 
trade have such important developments taken place as at | 
the present time, following on a remarkable extension which | 
For many years | 
coke was manufactured at various large works by means of | 


las been made during the past few years. 


beehive-shaped ovens, one of the large North Lincolnshire 
firms erecting several long ranges of ovens at Silkstone 
Common, near to where the Silkstone coal is worked. A 





Northampton firm of smelters also erected a large number of | 


ovens at Warsbro’ Dale, whilst many of the leading collieries | 
Nearly the whole of | 


also turned out a large tonnage of coke. 
these ovens have either changed hands or are now disused 
The change has been brought about by the various types of 
by-product ovens, which are still being largely erected in the 
district. The securing of the by-products seems to be of as 
much, if not more, importance than the make of coke itself. 


Some of the patentees offer to erect ovens at their own cost, | 


taking the by-products in payment over a certain period. 
Even in connection with the erection of patent ovens great 
improvements have of late been made. The old-fashioned 
method of emptying the ovens at a great cost by manual 
labour has been superseded by rams worked by machinery, 


which pushed the coke bodily out of the oven onto a plat- | 


form where it is thrown into railway trucks. But even that 
method has been improved upon by the platforms being 
slanted, and being constructed of iron, the coke being 


pushed bodily into the trucks after it is cooled, and some- | 


thing like 3d. to 4d. per ton is saved in labour. 
The development of coke in the district has been greatly 


facilitated by the general adoption of coal and slack-washing | 


plants, which permits of the less valuable fuel being turned 
to profitable account. The owners of the copper coal washers 
claim to have over 180 at work in Great Britain and on the 
Continent. At the close of last year four Yorkshire firms 
had put down Baum’s coal washers, capable of dealing with 
4100 tons per day of ten hours. At the present time the firm 
have in course of construction washers for four local collieries, 


capable of washing 3550 tons of coal slack and smudge per | 
The Humboldt coal washer has been | 


day of ten hours. 
pretty largely adopted by South Yorkshire firms. The 
Denaby and Cadeby Company has a washer which deals with 
1000 tons daily. Two collieries belonging to the Rother 


Vale Coal Company deal with 1400 tons by means of | 


two washers. The Mitchell Main Company, near Wombwell, 


has a washer at work dealing with 550 tons daily, whilst at | 


the New Monkton collieries, near Barnsley, 1200 tons of coal 
and slack are washed in ten hours. 
are at work in the coalfield. 


| 

The erection of by-product coke ovens during the last few 
years in South Yorkshire has been unusually large ; in fact, | 
coal mining seems in some instances to occupy a second place | 
in regard to profit making. Last year the Barnsley Main | 
Colliery Company, Limited, and the Manvers Main Colliery | 


Company, near Wath, erected 36 new ovens, each under the 
licence of the Koppers Coke Oven Company. A number of local 


firms put down installations int accordance with the Simon | 


In all about 119 ovens were erected at the 


Carves system. 
It is estimated that the orders on hand, and 


close of 1905. 


the ovens in course of construction at the present time which | 


will be ready for work by the close of the year number fully 
200. These, when at work, will give an additional output of 
about 4000 tons of coke per week. The ovens in course of 
erection include the first half of 50 at the Wharnclifie 


Woodmoor Colliery, near Barnsley, where a chimney 225ft. | 


in height is being constructed, and forms quite a landmark in 
the Barnsley and Wakefield districts. Two of the large 


collieries sunk in the new South Yorkshire coalfield, south of | 


the river Don, in the Doncaster and Rotherham district, viz., 
the Dinnington Main Coal Company, Limited, and the 
Dalton Main Collieries, are erecting 61 of Simon Carves ovens. 
The Barrow Collieries at Worsbro’, near Barnsley, are 
extending the plant put down some years ago by the same 
patentees, A good deal of interest is taken in the adoption of 


Other patented washers | 


Fig 1—TOP OF LIFT AND MOTOR HCUSE 


at Valletta in Malta. Z 
are two cages working side by side, and they each carry either 
| twelve passengers or 18 cwt. of freight. The lifts are electri- 
| cally operated and travel at the rate of 250ft. per minute 
when working at full speed. In the engraving—Fig. 3— 
the general construction of the lift isshown. The framework 


consists of steel channel irons placed vertically and laterally, | 


| and braced together by angle irons. At the lower end the 


framework is built into the wall, and near the top the frame | 
is stayed by the channel irons shown secured to the wall. | 


| 














Fig. 2—LIFTING GEAR 


| The shafts are reached by means of the small bridge shown in 
Fig. 1. In this view the machinery house can also be seen, 
situated at the top of the steel framework. The machinery 
for driving the lifts comprises two motors bolted on to one 
| cast iron bed-plate, on which is also mounted the driving 

sheaf over which the lifting ropes pass—Fig. 3. The motors 


transmit their power to the sheave through steel worm | 
The worms are keyed | 
| wheels, rails, &c., cables, dust extractors, tipping wagons, 
| | chains—in fact, almost every in-and-out of coalmining finds 
| gear are fitted with an independent electric brake driven by a | a place. 

Each car is controlled by means of a switch | 


and phosphor bronze worm wheels. , 
on to the spindles of the motors. Each of the latter develop 
114 horse-power, and works at a voltage of 500. Both sets of 


separate motor. 


It has been | 
| constructed and erected by Messrs. Joseph Richmond and Co., | 
| Limited, of 30, Kirby-street, Hatton-garden, for carrying | 


parallel or series with each other respectively, Ak 
of the travel the lifts are automatically brought en end 
only in the ordinary way by breaking the current a) ae ot 
ing the brakes, but also by means of hydraulic buf apply. 
which the cage and balance weight settle at the hens Upon 
their travel. In so doing the water in the cylinder ‘s ma 
into a tank placed high enough up the tower to vive a cone 
pressure to send the buffers out when the weight is om Cent 
A valve is fitted to the tank and is open when dea ~~ 
away, but is gradually closed as the cage and balance Cage Is 
approach the end of their journey. By the adoption Ren 
Is 








a a a ae 





passengers and luggage from the quay to the upper Bareacca | 
The total height is about 170ft. There | 





Fig. 3—-GENERAL VIEW OF LIFT 


| method, it is claimed that the benefit of the accuracy of 
hydraulic stopping is combined with the advantages of the 
| electric lift. 





COLLIERY EXHIBITION. 


| AN international Colliery Exhibition was opened at the 
| Agricultural Hall on the 12th inst. and will be closed on 
| Wednesday next. This is a wonderfully representative and 
| instructive Exhibition, and will well repay a visitor for the 
time he spends there, even though he may not be directly 
connected with collieries. Of course, there are things 
exhibited which only in a remote manner refer to the work- 
ing of coal mines, but, as a matter of fact, these inevitable 
side shows—if we may so call them—are fewer in this 
Exhibition than usual. The majority of the exhibits possess 
a businesslike connection with mining, and represent the 
latest developments in machinery and methods for winning 
coal and safeguarding the lives of the workers. 

As might have been expected, seeing the recent disaster at 
Courriéres, first aid or safety devices are to the fore. There 
are those of foreign make and there’ are those which are 
British, and it is certainly not the fault of the makers if 
these very necessary appliances are not installed in all our 
collieries. 

There is practically not a department in coal mining which 
is not represented in one form or another. Such things as 
large winding engines it would have been,-no doubt, too 
costly to exhibit, for they are not there, but there is nearly 
everything else. Boilers and steani engines are there, but 
not in very great quantity: There’ are distinct evidences of 
the great advances’ which electricity has made in_ this 
industry of recent years. An instance of this is the electri- 
cally driven coal cutter. Here again, however, electricity is 
not alone, for there are examples of compressed air cutters 
which’ still find most favour with some colliery managers. 
Air compressors are also to the fore. 

~ Another interesting series of exhibits are those dealing with 
coal crushing and washing, which have recently attained to 
such importance in connection with the manufacture of coke, 
now so much practised by our colliery owners. Then, too, 
may be seen examples of various types of pumps, of water 
softeners, haulage plants, steel ropes, conveyors, picking 
tables, tipplers, fans, surveying instruments, safety lamps, 
weighing machines, steel wheels and pit props, gas producers, 
superheaters, automatic couplers, buffers, ambulances, steel 





In studying the Exhibition asa whole, one canro! help 


within it which regulates a small pilot motor, which can be | being struck with the general excellence of the apparatus 


seen in Fig. 3. 
troller of the tramway type, so designed that the lift may be 
run at full speed or half speed by putting the motors in 


This motor operates the main switch or con- | shown. 


Of course, in mining it is of the first importance 
that gear should be well made. The general standard of 
everything shown at this Exhibition is undoubtedly high. 
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LETTERS TO THE EDITOR. 
(We do not hold age aie nae von the opinions of our 





THE LATE MR. F. W. WEBB. 


., Your obituary notice of the late Mr. F. W. Webb, which 
6 in to-lay’s issue of THE ENGINEER, is, in some respects, 
appears te, and, in point of appreciation, inadequate. As one who, 
inacourt years, acquired under hita at Crewe a training of seven 
io vou ® best general engineering training that can be obtained, 
years—the be ~ - saga “ps 
nsider—! should like to refer to some points in your notice 
= rofessional career, and to some aspects of his connection 

of athe London and North-Western Railway not noticed at all. 
= eirly and conspicuous suecess of Mr. Webb's career was 

: or merely to unquestionable ability and force of character, 
due, Jso to that almost complete absence of professional competi- 
bat aenich is now altogether a thing of the past. This Mr. Webb 
we Mr was ready to acknowledge, although in his dealings with 
re ils and subordinates he was i to overlook the difkeulties 
ae beset the young engineer of to-day. This is generally 
“haracteristic of successful men. Further, being very much in the 
¢ od esteem both of Francis Trevithick and John Ramsbottom, his 
f nection with them and the Locomotive Department of the 
toadon and North-Western Railway, and his progress in their 
pes his profession, were practically assure'l. The contidence 
. htly placed in him by the directors, combined happily with 
hot which he felt, as you say, in himself, assured the success of 
his progressive career as sole chief of a position of very great 
responsibility. The discipline which he enforced throughout the 
various departments under his control had, above all, the fortunate 
result of checking and paralysing the mischievous attempted 
tyranny of the various trades unions seeking to sow dissensions, 
and to usurp control through the ranks of the various employés. 
He gave such troubles as did sometimes arise—as some of us can 
remember happening in 1889-90—very short shrift, with the result 
that, while the wages paid were generally well up to and often 
above the recognised standards, and the company’s servants of all 
grades had many privileges denied to those outside the service, 
such as ‘quarter fares” and free holiday passes, there was little 
dissatisfaction throughout his department generally, and only 
such outward signs of complaint as the ever-growing spirit of 
social, economic, and political discontent and unrest, fomented by 
socialistic influences within and without, caused sometimes to 

appear. 
“Fhe yarious privileges and concessions granted to the employés 
of Mr. Webb's departments, as often given spontaneously by the 
company as in ecg to their requests as put forward and 
supported by Mr. Webb, had the usual result of increasing their 
demands and decreasing their gratitude in direct go ei gor 
The phenomenon is now taken for granted, and Mr. Webb not 
only felt personally the ingratitude and hostility of those placed 
under him, but, undoubtedly—as a natural and inevitable result— 
held so much the tighter the reins of that strict but just discipline 
which went far to securing the smooth and efficient working which 
characterised his department. 

His faith in ‘‘Crewe steel” was almost proverbial, and was 
quite justified in the enormous practical application of it, if not 
from the point of view of commercial economy. While the bulk 
of his numerous inventions went the way of most patented ideas, 
some he carried into undoubted practical success, and foremost 
amongst these I certainly place the three-cylinder compounds. It 
has become, and in some quarters always has been, the fashion to 
abuse the Webb system of compounding locomotives—together 
with a general condemnation of the principle—and to decry the 
London and North-Western Railway locomotives generally. This 
wholesale condemnation, where it does not proceed from jealousy 
or personal hostility, arises from ignorance. During the years that 
the writer.was intimately connected with the locomotive depart- 
ment at Crewe he had the fullest experience both of the various 
types of the Webb compounds and of all the other classes of loco- 
motives in use on the London and North-Western Railway, old and 
new; and since then he has had even more extensive, because more 
general, experience of locomotives, and he does not hesitate to 
affirm that, taking them altogether, the London and North-Western 
Railway locomotives are superior in efficiency to the general average 
of British locomotives ; and, further, that not only were all the 
Web) compounds successful as locomotives, but that some classes 
were the most successful and most economicat type of locomotive 
ever built. Mr. Webb's locomotives, compound or otherwise, were 
not advertised to the same extent as we see many locomotives pro- 
fessionally and popularly advertised to-day. Nor did he design 
freakish or excessively heavy engines, or loa’l his enzines with 
super‘luous auxiliary gear, or plaster their tenders with gilt mono- 
gra'ns or lettering, or with 18in. numbering—uninteresting to the 
public and superfluous to the department—or adopt other silly 
Yankee notions, as we see in so many quarters to-day. He was 
content to follow in the simple practice of his masters and the early 
engineers, who made the locomotive a success, and the essential of 
his locomotives was simplicity, even in the compounds ; and thence 
arose their efficiency. Only towards the end of his career did he 
step aside some what from the safe and cautious lines of progress 
and he was always progressing—viz., when he built the four- 
cylinder passenger and goods compounds, and put under the 
former the unnecessarily <n radial bogie truck now in 
use on the London and North-Western Railway. It is to his credit 
that he did not encumber his locomotives with a bogie truck, or 
more than six wheels in all, until he was absolutely obliged. 

The difficulty experienced in starting trains with the three- 
cylinder compounds has been much éxaggerated. It was never 
serious or chronic, but simply occasional, and in the early years of 
the compounds, It was; in the writer's experience and knowledge, 
entirely obviated many years ago, when the drivers had become 
more familiar with the handling of these engines. And it must be 
remembered that an ordinary locomotive will stick sometimes, and 
refuse to start. Had the first two types of the three-cylinder 
compounds, viz., the 6ft. 6in. and the 6ft., had their driving- 
wheels interchanged, both would have been more efficient than 
they were, and completely, instead of not completely, successful. 
The difficulty in fast running down hill, such as it was, was not so 
much due to “ the back pressure resistance” on the low-pressure 
cylinder as to the enormous inertia of this and the heavy 
reciprocating and revolving motion connected with it. In running 
fast down hills it was found best to put the high-pressure in full 
forward gear, the low-pressure being constant in that position, and 
to admit a very small supply of steam, just sufficient to steady the 
Inertia of the three sets of motions. In the first, or ‘‘Experiment” 
type, of Webb three-cylinder compound, with 6ft. 6in. driving- 
wheels, the low-pressure valve motion was not a Stephenson link, 
as you state, for there was no place on the bent single crank for 


excentrics, but a Joy gear similar to the high-pressure motion, | 


and both gears were adjustable, hi h-pressure and low-pressure, 
by means of the arrangement then 
recently put_on to the four-cylinder compounds by Mr. Webb's 
successor, Then came the loose excentric and the balanced cast 
steel single crank, the valve having always full travel. The cast 
‘ron excentric straps, or ‘‘hoops” as you call them, were not 
“thrown away when they were slack,” as you state; they were 
“imply re-titted by filing down their joint faces, and the writer has 
80 re-fitted hundreds of them. Probably not a single cast iron 
strap has yet worn out or been thrown away except for some 
defect. One noticeable feature about the London and North- 
Western Railway locomotive has been the invariable use of the 
short 24in, stroke, except in the later engines, and the compara- 


tively small diamater of cylinders, viz., 17in. Yet these standard | 


dimensions, combined with the moderate standard pressure of 
165 1b, per square inch, produced a powerful and efficient engine, 


esigned for this purpose and 








temarkably good at getting quickly away, and capable of being | behind that of the average naval artificer.” This is a tall state- 


| labourers ; 


driven much harder than the ordinary type of locomotive. In fact, 
Mr. Webb's locomotive practice was eminently sound and practical, 
and not the less so because it moved generally and in detail on 
old-fashioned and conservative lines. The mistakes he made were 
not complete failures, and his record generally is one of consider- 
able successand of faithful and efficient service to the great company 
whose interests he served. e closing years of his life were clouded 
and embittered by—if the disease he latterly suffered from and 
eventually succum to were not actually the direct consequences 
of—an open and covert campaign of hostility towards him and his 
departmeut which broke out about the time of the death of the 
late general manager of the London and North-Western ete 
and coincided with the advent to supreme power of a practically 
unchecked autocracy, which found in him a staunch autocrat in 
his own department, who naturally resented the ill-advised and 
unknowing interference with its affairs which he quite properly 
considered himself the most competent person to deal with, And 
while the public in later years were wont to observe with surprise, 
and often with contempt, the almost universal double-engining of 
the principal trains on the London and North-Western Railway, 
they naturally did not know, as we did, that this waste of power 
was forced upon Mr. Webb, either by reason of the excessive and 
extravagant demands of the traffic department of the line, or by 
an arbitrary commandment from the supreme head, which — 
endless friction and bad blood, and hampered the free and friendly 
working of the two most important departments of the railway. 1 
desire to add this testimony to the memory and achievements of 
one with whom I have been in intimate professional contact, whose 
ideas I am proud to have adopted, but from whom I never 
received any professional or personal favour; therefore, I think 
my testimony may carry weight, as also it will express the ideas 
and sentiments of a very great number of other engineers besides 
myself. F. A. L. 
London, June 8th. 


PATENT LAW. 


Sir,—Mr. Levinstein has now written two more long letters, 
making four in all, but in none of them does he iu any way deal 
with, or attempt to controvert, the arguments advarced in my 
letter of the 24th April against the compulsory working of patented 
inventions. Under these circumstances it appears to . useless to 
continue this correspondence, or, further, to confuse the issue by 
discussing at length the various subsidiary points raised by Mr. 
Levinstein. I, therefore, only ask for the last time for a little 
space to correct a few more of Mr. Levinstein’s misstatements 

(1) Mr. Levinstein severely criticises the present procedure for 
obtaining compulsory licences. It is very characteristic of his 
methods that before doing so he did not take the trouble to inform 
himself as to what the procedure actually is. Thus one of his 
main objections is the enormous cost of the hearing before the 
Board of Trade, which he estimates at £4000. If he had consulted 
the rules he would have seen that no hearing before the Board of 
Trade is suggested. 

(2) Mr. Levinstein still asserts that prohibition of the importa- 
tion of patented goods into Canada is ‘‘ logically equivalent to 
compulsory working,” although, as I have already pointed out in 
the one case, the patentee has the full benefit of his invention, if he 
works it at any time during the whole term of 18 years, whereas in 
the other case he is deprived of his rights if he does not begin to 
work it within, say, three years. 

(3) Patented goods can be freely imported into Japan. 

(4) Mr. Levinstein still ignores the fact that the 18 months 
allowed by the Austrian Patent-office for putting the invention into 
operation is granted for the purpose of giving the patentee an 
opportunity of coming to terms with his opponent. If a licenze be 
granted within that time the matter will be at an end. In other 
words, the petition for revocation is a clumsy means for applying 
for a compulsory licence. 

(5) Mr. Levinstein contradicts my assertion that Mr. Bousfield, 
when giving evidence before Sir Edward Fry’s Committee, was 
adverse to compulsory working, and in support cites certain 
answers in which Mr. Bousfield expresses an opinion with which 
everyone will, I think, agree, to the effect that “it is desirable 
that our goods in this country should be, as far as practicable, 
manufactured here.” “Mr. Levinstein, however, omits the most 
material answers. Thus:— 

‘Question No. 1558: Would it not be better, instead of provid- 
ing for the grant of a compulsory licence, to provide that if a 
patentee does not satisfy the reasonable requirements of the public 
within a certain time his patent might be determined at an 
earlier date than that intended ! 

‘* Mr. Bousfield : That hardly seems to me so satisfactory as the 
path on which we have started with this section.” 

** Question No. 1607: The Chairman suggested to you that after 
five years or seven years, or some other limited term, the patent 
might be forfeited unless the patentee could show that he had 
satisfactorily fulfilled his duties to the public. Do you think that 
this would be objectionable ¢ 

** Mr. Boustield : I think it would be very objectionable.” 

(6) Mr. Levinstein says that ‘‘at last Mr. Carpmael admits that 
there is nothing in the International Convention to prevent us 
from applying compulsory working.” In my letter of the 7th of 
May this was expressly stated. 

(7) In conclusion, I will very shortly sum up the position :— 

(a) Mr. Levinstein proposes that ‘‘ patents for inventions which 
are worked without but not within the United Kingdom ” should 
be revoked. 

(4) By Article 2 of the International Convention, to which this 
country is a party, we have agreed that ‘‘the subjects or citizens 
of each of the contracting States shall in all other States of the 
Union, in matters concerning patents of invention . . . . 
enjoy the advantages which their respective laws now grant or 
shall hereafter grant to natives.” 

(c) Mr. Levinstein, in his last letter, agrees that ‘‘‘ patents for 
inventions without but not within the United Kingdom’ are, in 
fact, almost, if not entirely, owned by foreigners.” 

The conclusion | draw from these premises is that the adoption 
of Mr. Levinstein’s proposal would necessitate the withdrawal of 
this country from the International Union. Mr. Levinstein con- 
siders that my conclusion is a reductio ad absurdum. 1 am quite 
content to leave it to your readers to judge between us. 

June 12th. EDWARD CARPMAEL. 

NAVAL STOKERS AND NAVAL ENGINEERS. 

Srr,—-With that urbane chaff which distinguishes all Mr. Jane's 
literary work, we are told in note II. of his letter last week, 
that ‘‘imported artificers were lords of them ”—the stokers. 
‘*Imported” ! Mr, Jane. Where from! Not from China, surely ! 
If Mr. Jane's meaning is, that the artificers are recruited from the 
engineering workshops of Great Britain and the Colonies, then his 
implied sneer loses its sting. It will be no news to Mr. Jane, but it 
may be to many of the readers of THE ENGINEER, that artificers 
are recruited in precisely the same manner as the stokers are. As 
stated, the artiticers join the Navy when twenty-one years of age 
as skilled mechanics, whilst the stokers join at eighteen years of 
age ; they are then either skilled ploughmen, coalheavers or 
and many are drawn from the flotsam and jetsam of 
humanity that the service snatches from the tentacles of the sub- 
merged tenth. The residuum may be made up of a sprinkling of 
bakers, drapers, and “‘ ne’er-do-weels” generally, who drift into 
the service through various causes, social and otherwise. The 
foregoing is not stated from any motive of meanness, oran attempt 
to score over a class amongst the members of which the present 
writer claims to have many friends. Itis necessary to put it this way 
so as to show in clear relief the absurdity of the position taken up by 
Mr. Janein his attempt to belittle the artificers. Mir. Jane states that, 
‘The all-round mental ability of the average naval stoker was not 








ment for a responsible writer on naval subjects, such as Mr. Jane 
has the reputation of being, to make ; the absurdity of it scarcely 
needs demonstrating. If technical education does not mentally 
equip its recipient, why the necessity for Royal Commissions and 
such-like hinery for pointi he way to national efficiency ¢ 
That the artificer is technically trained even Mr. Jane will not 
have the hardihood to deny; so much so, that to bring the stoker 
—specially selected stokers—up to his standard, the Admiralty 
propose to give him an elaborate and expensive training—well- 
informed people state £600 per unit—which will cover two years 
in acquiring. Even then the protagonists of the new departure 
don’t erage that he will be the equal of the artificer profession- 
ally, but that he will be good enough for the duty of watch- 
keeping. But why all this elaboration, Mr. Jane, if the average 
stoker now is up to the average naval artificer in mental ability ’ 
Nobody believes it, and no one with practical knowledge of the 
ratings in question has ever stated such an idiotic thing. 

Then, again, your readers are told that the artificer has to be 
‘‘dry-nursed ” by a chief stoker before he is fully fledged with the 
sea habit. That statement is one of the half truths that Mr. Jane 
abhors so much. Every admiral that ever trod a deck had to be 
dry-nursed by someone from the moment he crossed a ship’s gang- 
way until he got the ‘‘ hang ” of ship life. This is not only true of 
admirals and artificers, but of stokers, too. y-nursing is a 
permanent vocation in the Navy. None who adopt ‘the sea as a 
profession ever escape the rough but well-meant attentions of the 
dry nurse, be he a chief stoker or what not. 

t me again state that the engine-room artificers have no desire 
to ‘‘ lord ” it over any class in the service. There has never been 
any want of harmony between them and the stoker class. There 
is plenty of room in the department for warrant officers of stoker 
origin ; the mistake will be, if no attempt is made to demarcate the 
respective duties of cach class. This, with little trouble and 
effort, can be effected without hoisting the stoker into such a 
responsible position as that of a watch-keeping officer. That duty 
should always be delegated to the most responsible units of the 
department, the engineers. In that class I include the engine- 
room artificers, who for the past thirty years have been to the 
Navy what their brethren and shopmates have heen to the 
merchant service—the men that have kept the propellers going 
round. 

June 12th. 





EXx-ENGINE-ROOM WATCH-KEEPER, 





Sir,—In reply to Mr. F. T. Jane’s letter in this week’s issue, I 
fear he has misconstrued the purport of my letter. I did not aim 
at individualism as to the relative merits of stoker and artificer, 
but, however, he has gone one further in drawing comparisons 
regarding artificers. Of course every branch has good, bad, and 
indifferent. The Admiralty do not hold out enough inducements 
for the best class of mechanics to join the service, Many are 
young men just outof their apprenticeship, and inexperienced in ship 
ife and its multifarious duties. No doubt love of adventure 
prompts many to join, with regrets afterwards. The same may be 
said of the stoker; but that does not get away from the fact, 
‘* Every man to his trade.” 

As regards the introduction of turbines and its simplifying work, 
that remains to be seen as regards the Navy. We must wait, as 
the fun has not started. 

Regarding the ‘‘moanings over hypothesis,” better be a dog and 
bay the moon. As to trade unions, I pass that over; that isa 
matter of opinion. But I certainly think the remark “despicable 
clique” rather far-fetched. This clique, perhaps, aims at efficiency, 
and can also see both sides of the fence. As to making it hot for 
those responsible for naval efficiency, it is not needed. Nothing 
but common sense and reasoning is required from the powers that 
be, and not the introduction of new-fangled ideas. 

June 9th. ANOTHER ENGINE-ROOM WATCH-KEEPER. 





“LA LOCOMOTIVE ACTUELLE.” 


S1r,—You have been good enough to publish an eulogistic review 
of my recently published work ‘‘ La Locomotive Actuelle,” and I 
desire to offer you my sincere thanks. 

At the same time, you will permit me to express my regret at a 
misapprehension which appears to have been caused by the portion 
of my book which treats of English engines. The author of the 
review, whose impartiality is only the more praiseworthy, considers 
that I have not been ‘‘ fair” towards English manufacturers, I 
must protest against this point of view, and I regret an interpreta- 
tion so far removed from my actual opinion. I am, and always 
have been, an admirer of English practice, and if I have not felt 
myself obliged to insist more than I have done on the quality, the 
simplicity, and the beauty of English engines, it is because I 
considered that they were so renowned and well recognised that it 
was needless to recal] them in detail as I had done in the first 
volume of my ‘‘Traité Pratique.” You will observe, if you will 
turn to pages 155, 163, 248, &c., among others. of ‘‘ La Locomotive 
Actuelle,” that my opinion has not changed since the publication 
of my former work. Moreover, it will be sufficient if you will 
remark that I have given to England the first place in my book 
after my own country, and that the chapter relating to English 
engines contains more figures and text than those devoted to other 
countries, with the exception of France. 

I hope that these few lines may help to dissipate a misunder- 
standing among your English readers, which I am the foremost to 

ret. M. DEMOULIN. 

Paris, June 10th. 








NAVAL ENGINEER APPOINTMENTS. 


been made at the 





THe following 
Admiralty : 

Engineer Commander. 
for the manceuvres. 

Engineer-Lieutenants.—Richard A. Howley to Formidable, vice 
Connors ; P. C. AW. Howe, to the Vivid, additional, as second 
assistant to manager, engineering department, Devonport Dock- 
yard ; and W. W. Reed, to the President, additional, for Con- 
troller’s Department, Admiralty. 

Acting Engineer-Lieutenant A. V. Eldridge has been contirmed 
in the rank of engineer-lieutenant. 

Artificer Engineer.—Albert R. Thompson, to Enchantress, for 
cruise, 


appointments have 


F. M. Cottam, to the Hawke, temporary, 








RoyaL InstirvtIoN.—A general monthly meeting of the 
members of the Royal Institution was held on the 1] th instant, Sir 
JamesStiriing, F.R.S., vice-president, in the chair. Mrs. Elgar, Miss 
Hilda Hanbury, Mr. E. L. Mansergh, Mrs. Morse, and Mr. C. D. 
Page were elected members. The special thanks of the members 
were returned to Sir Andrew Noble, K.C.B., F.R.S., for his 
donation of £100, and to Mrs. Frank Lawson for her donations of 
£50 to the Fund for the Promotion of Experimental Research at Low 
Temperatures. 


Motor LireBoat.—The trial of the Newhaven motor lifeboat, 
fitted with a 24 horse-power Thornycroft motor, took place on the 
7th instant at Greenhithe. The length and beam are respec- 
tively 37ft. and 9ft. 3in. The trials were carried out under the 
supervision of Captain Nepean, the Chief Inspector of Lifeboats. 
The average speed attained was 7-3 knots with all equipment on 
board as for service, ballast being added to make up the weight of 
the full crew. The trial passed off satisfactorily, and after 
the capsizing trial, which takes place next week, the boat will take 
up her duties at Newhaven, 
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| | Aston Town Council, before which body an interestin sta 
‘THE IRON COAL, AND GENERAL TRADES | with regard to tramway improvements was mac. %,*tatement 


LEGAL INTELLIGENCE. oa recent] 
OF BIRMINGHAM, WOLVERHAMPTON, AND | Alderman Evans in proposing the adoption of the Public Wor? 


THE PNEUMATIC HAMMER CASES. 

ON May 28th Mr. Justice Warrington delivered a lengthy judg- | 
ment in three actions brought by the Consolidated Pneumatic | 
Tool Company, Limited, against (a) Messrs. Clark, Tierney and | 
the Pneumatic Tool Company of London ; (>) Sir W. G. Armstrong, 
Whitworth and Co., Limited, and the Globe Pneumatic Engineer- 
ing Company, Limited ; and (c) the Ingersoll Sergeant Drill Com- 
pany and another. The actions were brought to recover damages 
for infringement of certain patents relating to pneumatic hammers, 

The following is an attempt to express the result of a long and 
complicated case in a few words. The second patent under dis- 
cussion formed the subject of all three actions. The plaintiff had 
claimed, inter a/ia, in a pneumatic hammer, the combination with 
the piston chamber and piston of a valve provided with differential 
pressure areas, against the smaller of which the motive fluid con- 
stantly acted to press the valve in one direction, a passage con- 
trolled by the piston for intermittently admitting air to the larger 
area of the valve to move the valve in the opposite direction, and 
an auxiliary passage opened by the last-mentioned movement of 
the valve to admit of an additional supply of air to the larger area 
of the valve. He also claimed, as part of his combination, a live 
air passage leading directly from the source of supply to the piston 
chamber through the wall of the latter and independently of the | 
piston. The learned Judge pointed out that the piston chamber 
was not new; that the valve with the differential areas, with the 
constant pressure on the smaller one, was plainly not new. He also 
said that having regard to the state of knowledge at the time, that 
the air e was not new, and that, in fact, the plaintiff's 
patent had been anticipated in essential features by Brazelle’s 
steam pump in 1881. 

The plaintiff, according to the specification of his first patent, 
which was discussed in the first two actions, claimed, in a pneu- 
matic tool, the combination, with the tool proper, of a grasping 
handle secured thereto, and having the pressure supply duct ex- 
tending through it, a throttle valve in the handle for controlling 
the said duct, and a lever confined in a recess in the handle for 
operating the valve and projecting outside the recess at one end 
into position to be pressed by the hand of the operator. He also 
claimed, as part of a similar combination, a spring-presser lever | 
pivoted in a recess in the handle for operating the said valve, and 
normally acting to close it, the said lever projecting outside the 
recess at one end into position to be pressed by the hand of the 





operator, substantially as described. The learned Judge said that | 
with regard to infringement, the real question which he had to 
determine was: Had the defendants taken the one element of the 
combination which was not separately claimed, or had they taken | 
the combination, making immaterial changes in the other elements | 
and retaining the thumb piece! 

He pointed out that the hammer alleged to be the infringement | 
had a grasping handle, which was more than a grasping handle; | 
it was completed all round, was not opened at the bottom, and 
the object of its closing at the bottom was to take the pressure, 
not round the grasping portion, but through the bottom portion. 
He thought it was essential to the plaintiff's claim that the lever 
should normally act to close the valve. In the defendant’s hammer, 
which was alleged to be an infringement, the lever did not act to 
close the valve at all; it was the spring which acted to close the 
valve, the lever acting to open it. He had carefully considered 
the claim and the evidence in reference to it, and in particular the 
evidence as to previous knowledge, and it seemed to him in the 
result that the plaintiff had not stated the lever even to form an 
essential part of the combination. In the result he found that the 
claims above mentioned had not been infringed, and that the 
action failed upon them. The defendants had also set up that 
there had been anticipation. He thought that the air passage 
through the grasping handle had been anticipated by Chouteau ; 
that the valve in the handle controlling the duct was also antici- 
neg by Chouteau and the use of the projecting thumb-piece by 
Ross. 

In the event, judgment was entered for the defendants in all 
the cases. 








LAUNCHES AND TRIAL TRIPS. 


GUNTHER, steel-screw 
Irvine’s Shipbuilding an 
a Hamburg firm ; dimensions, 332ft., 45ft. by 24ft.; engines, triple- 
expansion, 23}in., 38in., 64in. by 42in.; constructed by Richard- 
sons, Westgarth and Co.; the trip was satisfactory ; trial trip 
May 28th. i 

IRIs, ferry steamer ; built by Robert Stephenson and Co., Heb- 
burn-on-Tyne ; to the order of the Wallasey Council ; dimensions, 
159ft. Gin., 40ft. 6in. by 11ft. 6in.; to carry 2000 passengers ; 
engines, two sets triple-expansion, l6in., 24in., 4lin. by 2lin., 
"pana 1801b.; constructed by Messrs. David Rollo and Sons, 
uiverpool ; launch, May 23rd. 

ALWINA, steamer ; built by the Rotterdam Drydock Company ; 
to the order of Messrs. Jos. de Poortis ; dimensions, 230ft., 34ft. 


Eyeing and cargo steamer; built by 


| stages of pyritic smeltir 


| of matte to metallic copper. The 


| and sulphur. 


Dry Docks Company; to the order of | 





by 16ft. ; tocarry 1700 tons; engines, triple-expansion, 15in., 25in., | 
speed trials were not taken owing to bad weather, | 


flin. by 36in. ; 

but machinery ran satisfactorily ; trial trip, June 2nd. 
BoRGESTAD, steamer; built by Sir Raylton Dixon and Co., 

Limited; to the order of a Norwegian firm; to carry over 7000 


by 48in., pressure 180 ]b.; constructed by North-Eastern Marine 
Engineering Company ; the trip was eminently successful ; trial 
trip, June 4th. 

ROLLESBY, trunk steamer ; built by Messrs. Ropner and Sons; to 
the order of Messrs. R. Ropner and Co. ; dimensions, 366ft. long ; 
to carry 6400 tons d.w. ; engines, triple-expansion, 1850 1.H.P. ; 
constructed by Messrs. Blair and Co., Limited ; a speed of 11 knots 
was attained ; trial trip, June 5th. 

HEATHPOOL, steamer; built by Furness, Withy and Co., 
Limited; to the order of the Peareth Steamship Company, 
Limited ; dimensions, 350ft. long; engines, , triple-expansion, 
Y4in., 39in., 66in. by 45in., pressure 1801b.; constructed by 


Richardsons, Westgarth and Co.; a speed of 12} knots was | ; 
| reports business fairly active in all the leading branches. 


attained ; trial trip, June 7th. 


ADA, steamer; built by Furness, Withy and Co, Limited ; to 
the order of the Seaton Shipping Company, Limited ; dimensions, | 


352ft. long ; engines, triple-expansion, 24in., 39in., 66ft., by 45in., 
sressure 180 1b.; constructed by Richardsons, Westgarth and Co , 
imited ; launch, June 7th. 

FIMREITE, steel cargo steamer; built by R. Craggs and Sons, 
Limited ; to the order of Mr. Andreas Olsen; dimensions, 
363ft. 6in., 49ft., 28ft. 1Jin.; engines, triple-expansion, 25in., 42in., 
68in. by 45in., pressure 180 1b.; constructed by Messrs. Blair and 
Co., Limited ; launch, June 7th. 

TITAN, twin-screw steamer ; built by David and William Hender- 
son and Co., Limited, Glasgow ; to the order of the Ocean Steam- 
ship Company, Limited ; dimensions, 500ff., 58ft. by 42ft. 6in.; 
engines, triple-expansion, 23in., 38}in., 65in. by 48in., pressure 
190 lb.; constructed by builders; launch, June 8th. 

MERSARIO, single-deck turret steamer; built by Wm. Doxford 
and Sons, Limited ; to the order of Messrs. Maclay and McIntyre, 
Glasgow ; dimensions, 366ft. by 50ft. by 26ft. 3in.; to carry 
6000 tons deadweight ; engines, triple-expansion, 1500 horse-power ; 
constructed by builders ; launch, June 9th. x 

LLANWERN, steel screw steamer; built by Messrs. Wm. Gray 
and Co., Limited; to the order of Mr. Phillip E. Morel, Cardlff ; 
dimensions, 376ft. 6in., 50ft. 9in. by 28ft. 4}in.; engines, triple- 





expansion, 26in., 42in., 70in. by 45in., pressure 1801b.; con- 
structed by builders ; an average speed of 13 knots was attained. 


OTHER DISTRICTS. 
(From our own Correspondent.) 


Manufactured Iron and Steel. 


In the manufactured iron trade a good business con- | 


best bars, but the commoner qualities meet 
with only little inquiry. Marked bars are quoted £9; second 
grade, £8; and unmarked, £6 10s. to £6 15s. In galvanised 
corrugated sheets the exports for the first five months of this year 
have amounted to 184,626 tons, or an improvement over the corre- 
sponding period of last year of 16,591 tons, whilst the value has 
been over two millions sterling, or £2,392,530, which is better than 
last year by £437,808. The markets that have bought more freely 
include the Argentine — India, and Australia. The “i, ont 
for the single month of May amount to 34,628 tons, which, 

ever, is slightly below last year—790 tons less; but the May value 
is £460,439, which is an advance u 
thus indicating the improvement which has taken place in values 
compared with twelve months ago. Galvanised corruga ed sheets, 


tinues to be done in 


f.o.b. Liverpool, 24 gauge, are quoted this week £12 10s. Steel is | 
good demand for wagon-building sections and for | 
general structural descriptions, angles being still quoted £6 15s. 


active, with a 
to £7. 


Pig Iron. 

The pig iron trade this week is rather improved, thanks 
to the favourable character of the Board of Trade returns, and 
also to the better tone in the North of England. There is, how- 
ever, plenty of room for further progress, consumers of forge iron 
buying only in limited quantities, notwithstanding the decline in 
values which has taken place since the opening of the year. 
Present quotations are .as follows:—Staffordshire cinder 50s., 
part-mine 51s. to 52s., all-mine 60s., best all-mine 85s. to 90s., 
cold blast 105s., Northamptonshire 48s, to 50s., Lincolnshire 
54s 7d., Derbyshire 51s. to 52s., North Staffordshire, best quali- 
ties, 623. 6d., and second sorts 52s. to 53s. 


Copper Smelting. 

Ata meeting of the Metallurgical Society held recently 
at the Municipal Technical School, Birmingham, Mr. J. H. 
Stansbie presiding, a paper was read on “‘ The Pyritic Smelting of 
Copper” by Mr. Donald M. Levy, Assistant Lecturer in Metallurgy, 
University of Birmingham. The paper dealt with the three 
ie: (a) Pyritic or Bessemer matte, the 
preparation of copper mattes from the ore ; (4) pyritic or Bessemer 
concentration of these mattes ; (c) pyritic or Bessemer conversion 
process is one in which the 
chief fuel is the copper-bearing material itself. The use of coke 
and coal being reduced to a minimum, the smelting is based upon 
the high temperatures obtainable by the rapid oxidation of iron 
Description was given of the plant and methods of 
working the pyritic process in its various stages, its advantages 
and difficulties, and the requirements for its success. The limita- 
tions of the converting process, the destruction of the linings, 
basic-lined converters, and the recent Baggaley process, were fully 
treated in the paper, and the author finally dealt with the probable 

future of such systems. 


New Bacteria Beds. 

Mr. R. H. Bicknell, Local Government Board inspector, 
has held an inquiry at the Birmingham Council House regarding 
the application by the Tame and Rea Drainage Board for sanction 
to borrow £49,500 for the purpose of constructing four additional 
bacteria beds at Minworth Greaves. Mr. E. 0. Smith, town clerk, 
stated that similar provision had been previously made. Great 
advantages, he said, accrued from the bacteriological treatment of 
sewage, and he added that the new beds would cover an area of 
6} acres, making a total area of 14} acres. 
engineer to the Board, pointed out that at the present time they 
were able to deal with about a quarter of the dry-weather flow by 
means of the beds already in existence. The new ones were to be 
constructed on the same principle, but the Board had gained 
knowledge from experience, which would lead to a lessening in the 
cost. The imperative necessity for more beds was shown by the 
fact that they were now dealing on the land with the sewage from 
450 persons per acre, which was abnormally high, as it was held 
that anything above 100 or 150 per acre was excessive. Mr. Watson 
added that with the additions proposed they would be able to deal 
with about half of the dry-weather flow. The land would be used 
for dealing with the remaining part of the sewage on irrigation 
lines. In reply to the inspector, Mr. Watson stated that ulti- 
mately the Board would probably be in a position to dispose of 
some of the farm lands, but that was not a question for con- 
sideration at the present time. A loan extending over thirty 
years was asked for. The inquiry then terminated, the inspector 
having previously inspected the site of the proposed beds, and 
he will report in due course. 


Good Reports from Australia. 


Midland manufacturers are pleased to receive good reports | 
| as to the Australian trade position and prospects, which are con- 
| tained in advices down to the end of April just to hand from the 
Sydney | 
tons; engines, triple-expansion, 2000 I.H.P., 26in., 42in., and 70in. | reports a steady tone in business, with prospects for the near future 


leading trade centres of Australia and New Zealand. 


decidedly encouraging. The course of prices for iron and hard- 
ware does not show much change, and the market is decidedly 
firm. Wire netting and fencing wire continue to be leading 
features of inquiry, English, American, and Gerinan makes prac- 
tically monopolising the market. 
business in all kinds of fencing material. Tin-plates are easier at 
14s. 3d. per box for I.C. coke. The cement market is very buoyant. 
Brisbane reports a good demand in all the leading import lines, and 
owing to the comparative smallness of stock, prices are firm. 
Fencing wire is in great demand, and the stocks in hand are so low 
that supplies cannot be obtained without difficulty. Owing to the 
activity of building operations, all kinds of builders’ ironmongery 
have improved in request, galvanised iron roofing sheets being in 
specially good call. Wire nails have advanced 5 per cent. -: “ 
al- 
vanised wire and wire netting are in heavy demand, and there is 
an increasing inquiry for snaring wire at a somewhat advanced 
price. Tin-plates are selling freely at the higher quotation of 15s. 
per box of I.C. coke. Galvanised roofing sheets are in large request, 
and for some descriptions a shortage of supply is complained of. 
Agricultural machinery is in fair request, disc ploughs, drills, 
harrows, and orchard requisites being in special inquiry. At 
Wellington the building trade is very brisk, and all kinds of 
builders’ requisites are in fair request ; whilst corrugated roofing 
sheets are in great demand, and prices have further advanced £2 
per ton. 
Tramway Construction. 


A considerable amount of tramway construction work is 
in progress and in prospect in the district. The Tramway Com- 


| mittee of the King’s Norton Council have accepted an offer of the 


Ecclesiastical Commissioners to lend the Council the sum of 
£66,000, being £26,000 for the purchase, and £40,000 for the 
reconstruction and electrification of the Moseley and King’s 
Heath tramway, and the extension to Alcester Lanes End—at the 
rate of 33 per cent. per annum fora period of twenty-one years. 


| The Committee recommends that Mr. C. H. Gadsby be engaged 


to act as engineer in respect to the reconstruction of the lines. 
The Committee will give full consideration to a petition that the 
Selly Oak Tramways be extended to Northfield. A good deal of 
tramway reconstruction work has been done lately also by the 


10W- | 


mn May last year of £41,492, | 


Mr. J. D. Watson, the | 


Melbourne reports a steady | 


Committee’s report. The whole of the trams in the \ 
said, now been electrified. 0 Meats had, he 


Tramway Extensions at Walsall. 

| The Town Council of Walsall has decided that th 
way lines from Bloxwich to the Pleck, worked by the (‘o ° tram. 
| shall be reconstructed with double instead of single trae eet 
estimated cost of £26,076, that the lines leased to the South 
fordshire Tramways (Lessee) Company be reconstructed a Bia. 
electrical equipment renewed at an estimated cost of £1 the 
subject to the company agreeing to pay an increased rental of £509 
r annum, to reconstruct their own lines to Wednesby £0) 
arlaston, and to satisfactory terms being arrived at vid a 
company for through communication between Walsall] Wed the 
bury, and Darlaston, or Bilston. The Council wil! apply haf 
Board of Trade for its sanction to this scheme. the 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Juno 13th, 


Work Resumed. 

LANCASHIRE has returned to work once more, 

August Bank Holiday it will proceed without a break.’ That the 
county is highly prosperous just now is evidenced by the Aa 
state of the cotton industry, which is being still further developed. 
thus materially influencing the demand for textile machinery to 4 
considerable extent. It is very probable that, on home pi 
export account, this department has never in the history of th 
trade experienced such a prolonged period of work, and, as lasts. 
shire is pre-eminent in the matter of cotton machinery, we tay 
| expect a continuance for a considerable length of time, which js ; 
very cheering feature indeed. rt 


The Labour Question. 

Fortunately, there is not even a ripple disturbing the 
smooth course of the industrial stream just now. Employers and 
employed have in certain cases met, especially in the Manchester 
district, and made mutually satisfactory terms. In the Burnley 
Nelson, and Colne district, where loom making is the principal 
industry, an application from the men in the iron trade has been 
met by the employers by an advance of Is. per week. This offer 
has been accepted by all branches except the moulders, but it js 
thought they will ultimately accept, and a stoppage in an exvep- 
tionally busy industry will be prevented. In the engineeri 
trades in the Manchester district the men continue fully employed 
and the percentage of unemployed is exceptionally low, ee 


and until 


The Lancashire Iron Trade. 

The attendance on the Iron ‘Change on Tuesday was not by 
any means anaverage one, anda holiday influence was still apparent, 
There was also a marked absence of business, the inquiry for pig 
iron being very light. The advance in warrants and the heavy 
shipments did not appear to produce any effect in this centre, 
although there was a good under-current, and the feeling amongst 
the makers and their representatives, with whom we conversed, js 
one of confidence in the future. In fact, they do not hesitate to 
assert that pig iron will soon be dearer, and they are fina iy 
maintaining rates for all classes of crude iron. Quotativns, there- 
fore, for the present are repeated. 


Finished Iron. 
There is a steady movement in most sorts of finished 
| iron at full rates. Bars, however, are quiet. 





Steel. 

There is more doing in billets, and for small lots som- 
thing like 23. 6d. more per ton is asked than was the case a fort 
night ago. 

Manufactured Copper. 

The tendency of raw copper to advance keeps the manu- 
factured article steady. The feeling here is very quiet, however, 
both in sheets and tubes. 


Sheet Lead. 
Steady and unchanged. 


Quotations. 

Pig iron: Lancashire No. 3 foundry, 61s.; Lincolnshire, 
56s. 6d.; Derbyshire, 58s. 6d.; Staffordshire, 55s.; Middlesbrough, 
open brands, 59s, 4d. to 59s, 8d. Scotch: Gartsherrie, 64s.; 
Glengarnock, 62s.; Eglinton, 61s. 6d. to 62s.; Dalmellington, 6ls., 
delivered Manchester. West Coast hematite, 65s., f.o.t.; East 
Coast hematite, 67s., f.o.t. Scotch, delivered Heysham: Gart- 
sherrie, 62s.; Glengarnock, 60s.; Eglinton, 59s. 6d. to 60s.; Dal 
mellington, 59. Delivered Preston: Gartsherrie, 63s.; (lengar- 
nock, 61s.; Eglinton, 61s. ; Dalmellington, 60s. Finished iron: 
Bars, £7 5s.; hoops, £7 17s. 6d.; sheets, £8 7s. 6d. to £8 12s, 6d.; 
Steel: Bars, £7 5s.; hoops, £7 15s.; boiler plates, official, £8 12s. 6d.; 
plates for tank, girder, and bridge work, £7 7s. 6d. to £7 12s. 64.; 
foreign ditto, none offering ; sheets, £8 17s. 6d. Copper: Sheets, 
£99 per ton ; seamless copper tubes, 11$d.; brazed ditto, 114d; 
seamless brass tubes, 94d.; condenser, 104d.; brazed brass tubes, 
104d. to 109d.; brass wire, 87d. to 9d.; rolled brass, 8}d. to 9d. 
per pound. Sheet lead, £19 lds. per ton. 


The Lancashire Coal Trade. 

With one or two exceptions there is a very quiet feeling. 
The brilliant weather of last week adversely affected the demand 
for house coal, and, owing to the holidays, there was naturally less 
doing in slack. Manufacturing coal continues steady, but on 
shipping account the feeling is very quiet, shippers having great 
difficulty in finding freights. Quotations generally do not show 
any change. 





BARROW-IN-FURNESS, Thursday. 


Hematites. 

The hematite iron trade is steadily employed, and a good 
business is being done by makers at slightly better prices. Makers 
still quote 67s. per ton net f.o.b. Warrant iron:s at 65s. 2d. net 
cash sellers, buyers 3d. less. The orders held are numerous, and 
represent a large forward delivery of iron, and the make of iron Is 
thoroughly well maintained. There is in warrant stores 75,741 
tons of iron, the same as last week, and makers practically hold no 
stocks ; in fact, some of them are behindhand in deliveries. The 
Millom and Askam Company has sold 5000 tons of hematite to 
American buyers, anditisexpected that further sales will be effected. 
Cammell, Laird and Co., at Workington, have for some time been 
engaged in smelting ferro-manganese, and they have this week 
put another furnace in blast on this class of iron. This means that 
three of the thirty-eight furnaces now producing iron in this 
district. are on ferro-manganese, and it further shows tbat the 
demand is good, and that makers are able to make a profit out of 
the business. ‘Two furnaces are on spiegeleisen, the demand fer 
which is considerable. Very little forge and foundry iron 1s 
being made, and the charcoal iron furnaces are still quiet, but 
every hope is entertained that the charcoal furnaces at Back- 
barrow and at Newland will be seo at work. They would, 
indeed, be working at the present if shee were adequate supplies 
of charcoal, but as the demand for cl arcoal jron is steady, there 18 
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eason to believe these furnaces will soon be working. Iron 
ore is in very full demand, and prices are steady at about 15s. 
for good ordinary sorts net at mines. Foreign ores are largely 
sed ; indeed, the consumption of the furnaces in the district is 
poe) half of native ores and half of foreign ores. 


Steel. 

The steel trade is busy in the principal departments, and 
re largely held for rails and plates, with every prospect of 
in these branches. The prices of current contracts are 
67s. 6d. to £6 10s. for heavy rail sections net f.o.b.; 
and plates are at £7 Ls 6d. net cash ; boiler plates, £7 17s. 6d.; 
angles being at £7. There is no improvement in the merchant 
steel trade, and steel castings remain quiet, but a better trade is 
expected in plates, steel castings, and general shipbuilding require- 


every 


orders @ 
activity in 
steady at £ 


ments. 
Shipbuilding and Engineering. 

There is nothing new to report in the shipbuilding trade 
except better prospects for important new orders, and these are 
much wanted, as the local yards are but indifferently supplied with 
work, Engineers are busy in all but the marine department, and 
the prospect is they will soon be busy there. 


Shipping and Coal. 

The shipping trade is still quiet. Last week's exports of 
iron and steel from West Coast ports amounted to 13,737 tons, 
being a decrease of 5395 tons on the corresponding week of last 
year. The aggregate shipments this year have reached 338,333 
tons, a decrease of 44,523 tons on the corresponding period of last 
year. Coal and coke are firm and in good demand at steady 
prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Coal Trade. 


Tak coal trade of the whole district presents a very 
satisfactory outlook at the present time. House coal, of course, is 


quite off the market, and though there has locally been no general | 


agreement in the matter of price reduction, producers, working 
individually, are glad enough to take what they can get. In this 
sectioa it is impossible to quote prices, as much underselling has 
given an irregular tone to market figures. (renerally, merchants 
can impose their own terms, for though pits exclusively produc- 
ing house coal are working only about three days a week, stocks 


are accumulating far toorapidly for colliery owners to regard the ; 


position with equanimity. 
Big Demand for Steam Coal. 

House coal, however, is the only depressing feature, and 
in view of the glorious weather this is nothing to wonder at. In 
other directions there is no complaint whatever. Gas and steam 
coal pits are on full time, with never a stoppage except for holidays 
and perhaps an occasional half-day owing to shortage of wagons. 
This is in marked contrast to a year ago, when every pit took its 
day a week off, and some were on even shorter time. For the last 
few months there has been an abnormal demand for steam coal for 
shipment, while home consumption has been steadily on the 
increase. This activity still continues ; indeed, the tendency is all 
towards further briskness. As an illustration, reference may be 
made to the official returns of the coal tonnage received at Hull. 
In May last year this reached the respectavle total of 304,768 tons ; 
last month's figures, however, were 458,768 tons, an increase, it 
will be seen, of just over 50 per cent.; and what is better still, 
there is a steady and encouraging appreciation in price. Best 
South Yorkshire hards bring from $s. 6d. to 8s. 9d. per ton at the 
pit, an advance of quite 9d. per ton on a year ago, while second 
qualities are strong at 8s. There are plenty of offers in the market 
at 8s. 6d. per ton, the same figure as arranged for the railway 
companies’ contracts, but colliery owners are holding out well for 
the further advance, and generally they have little difficulty in 
securing 1t, 


Scarcity of ** Smalls.” 

Perhaps the chief feature is the absvlute scarcity of 
“smalls "—slacks of all descriptions, and *mudge, The collieries 
are many of them behind with their deliveries or contracts, and 
consumers are finding it practically impossible to place new orders, 
The activity at the Jarge industrial centres has caused manufac- 
turing fucl to be in remarkably strong request, and the available 
supply has been considerably decreased by the large shipment of 
unscreened coal a month or so ago to France. Good hard slack 
easily brings 5s. 6d. per ton at the pits, and nuts are anything 
from 5s. to 6s,, according to quality. The pressure in this section 
has not been without its effect on the coke trade. Prices weakened 
at the beginning of this quarter owing to the enormous production 
of the new by-product coke ovens; but now coke manufacturers 
are finding much difficulty in keeping their ovens going, and there 
isa distinct upward tendency in prices. a 
coke is quoted 12s, 6d. per ton at the ovens, with unwashed about 
1s, per ton less. In Shetlield best steel malting coke brings 24s. 
per ton delivered at the works. 


The Iron and Steel Trades. 

_ The general position of the iron and steel trades in the 
district is unchanged. All the large works are well employed, and 
though new orders are not being received in quite the volume 
anticipated, there is no fear of any shortage of work for a long 
time to come. It is a perpetual complaint that armour-plate 
orders are becoming too few and far between, but Sheffield has not 
now, as in years gone by, a monopoly in this manufacture, and 
responsible officials of the armour-plate rolling firms admit that 
there is really not much to grumble at. There are no large con- 
tracts to be announced, but work is proceeding quietly and 
satisfactorily. There is also so much secrecy about this business 
how-a-days that manufacturers are hardly approachable, 


Cammell, Laird and Co. 


: : Since last week the firm of Cammell, Laird and 
Co., Limited, has sent out notice to its shareholders advising 
them that ‘‘ owing to the continued expansion of the business, and 
the important developments in various directions,” it is advisable 
that additional capital should be raised. It is proposed that this 
should be done by the issue of further debentures, and a share- 
holders’ meeting has been summoned in order that the necessary 
resolution may be passed. It is anticipated that at this meeting 
Some very important statements will be made, not only with 
regard to extensive developments which are known to be in 
progress at the Sheffield works, but also with reference to the 
company’s proposal to establish additional works either in South 
W ales or on the North-East Coast. In this connection it may be 
mentioned that Newport is a candidate for the company’s 
favours, that the option or a site of land at Swansea has 
expired without any definite result being arrived at, and that a 
Similar option at Port Talbot has been renewed for a further term 
of three months, 


The Lighter Trades. 


_ , There is no silver lining to the dark cloud overshadowing 
the light and artistic industries of the city. The prevailing high 
price of copper, tin, nickel, &c., has made the successful conduct 
of the silver-plate trade almost a matter of impossibility, and it is 
with difficulty that the works are kept going. The cutlery trade 
is not quite so bad as this, but here, also, the manufacturers are 
not inclined to optimism, 





Washed blast furnace | 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Situation. 

THat a large business is being done in most branches of 
the iron and allied industries is apparent from the brisk shipments 
and from the activity at the. works. Never have there been 
heavier deliveries from this district, and never more produced, 
and yet, as far as regards Cleveland pig iron, the production falls 
short of the requirements, and the deficit is being made up out of 
the stock in the public stores, which has had to be drawn upon 
within the past three months to the extent of nearly 100,000 tons. 
There can be no doubt that if the enormous stock had not been 
held in the public warrant stores, and if consumers had had to rely 
upon what they could get from the makers, prices would have 
touched considerably higher figures than have been attained ; in 
fact, it is held that over 60s. would now be ruling for No. 3 
Cleveland G.M.B. pig iron instead of a figure in the neighbour- 
hood of 51s. The current production is short of the needs, but it 
cannot well be Aesntsad owing to the scarcity of materials. 
What is most noticeable about business is the extraordinary 
demand from abroad for Cleveland pig iron. The quantity sent 
this month exceeds even the remarkable figures of last month, and 
is far beyond what has been reported in the June of previous 
years. ‘l'raders look very sanguinely upon the future, because 
they believe that if deliveries can be maintained at such a rate in 
a month, which is usually a quiet one, there is good reason to pre- 
dict an excellent time in the autumn. Consumers, it is believed, 
cannot get far wrong if they buy forward at present prices, or 
somewhere near them. 


Cleveland Pig Iron. 

Most of the makers are well supplied with orders, and 
their stocks being exhausted there is little iron obtainable from 
them for prompt delivery. This being the condition of affairs, 
they are under no necessity to press sales, and they are, therefore, 
very firm in their quotations; in fact, they ask and realise at least 
| 6d. per ton above the figures that rule for Cleveland warrants. 
| The latter prices appear to be largely controlled by London specu- 
| ators, who, in fact, hold the bulk of the warrants. The price of 
| No. 3 Cleveland G.M.B. pig iron has been 51s. to 51s. 3d. per ton 
| for early f.o.b. delivery, and No. 1 i: 1s. 6d. per ton above that. 
| The lower qualities are less strong than the higher, and relatively 
are cheaper. There is not much produced, but, at the same time, 
the quantity required is comparatively small. Nearly all the pig 
iron that is being exported is of No. 3 quality. No. 4 foundry is 
at 50s. 3d., No. 4 forge at 49s. 9d., mottled at 49s. 3d., and white 
| at 48s, 9d. per ton. 





Hematite Pig Iron. 

| Business in this branch is not as encouraging as might be 
expected, It is true that most of the makers are still well supplied 
with orders, but buying has been almost at a standstill for some 
time, and the drop in prices has led consumers to be less disposed 
to purchase, for it is thought that yet lower prices will be accepted. 
Some of the makers are getting rather anxious about booking 
orders, and are disposed not to refuse even lower prices than now 
| generally rule, in order that they may cope successfully with 
Cumberland competition, which has of late been specially“keen in 
the Sheffield market. 
falling, while those of Cleveland pig iron have been rising. 
Recently the difference in price between mixed numbers East 
Coast hematite and No. 3 Cleveland pig iron was 20s. per ton, now 
it is 15s., but it is still above the normal, which is considered to be 
10s. per ton, Mixed numbers are now generally quoted at 66s. per 
ton, and that is mostly obtained, but there have been cases this 
week in which 65s, 9d. per ton has been accepted, not only by 
| merchants but also by makers. There is comparatively little 
hematite iron in second hands, and it is West Coast competition 
| that weakens the prices here. There has this week been an easing 
in the price of Rubio ore, for merchants are now prepared to 
accept 19s. Yd. per ton, delivered at wharf in this district. Con- 
sumers, however, are well bought, and there is practically no 
buying at present to fix prices, and probably further reductions 
will have to be made before ironmasters ure tempted. 





Stocks of Pig Iron. 

The rapid decrease in the stock of Cleveland pig iron in 
Connal’s public warrant stores is a most favourable feature of the 
market, and it is believed that it will continue, especially as long 
as makers’ iron is so scarce and so much dearer than warrants. 
There is no question that makers are producing less iron than the 
market needs, how much less may be judged by the reduction in 
the stock in the public stores. There is now no stock in makers’ 
hands, and those who need iron for immediate delivery must, in 
most cases, go to the public stores for it, for producers have no 
prompt iron. Since the stock in Connal’s store of Cleveland pig 
| iron began to decline in March it has been reduced over 98,000 
tons, and already this month the decrease has been 18,010 tons. 
| The quantity reported on Wednesday was 651,887 tons, consisting 
| of 621,232 tons of No. 3; 30,155 tons of other iron deliverable as 
| standard ; and 500 tons of iron not deliverable as standard. Never 
have the makers produced so much pig iron as at present, and yet 
it falls short of the needs of consumers. The reason why the pro- 
duction of Cleveland iron is not augmented is that increased 
supplies of ironstone from the Cleveland mines cannot be procured. 





Pig Iron Exports. 

These are excellent from the Cleveland district, and while 
they are not quite so brisk as those of last month, they are far 
above a June average. Judging from the quantities of pig iron 
that have been sold for June delivery abroad, shipments must con- 
tinue heavy, especially to the Continent. Up to 13th inst. the 
shipments reached 53,155 tons, as compared with 55,166 tons last 
month, 38,106 tons in June, 1905, and 32,667 tons in June, 1904, 


Manufactured Iron and Steel. 

More satisfactory reports are this week given by manufac- 
turers in several branches, and the opinion is that buyers, who have 
for a considerable time been holding back, are now coming forward 
again to purchase. So far there has been no lack of work in any 
of the leading departments, and as manufacturers are still well off, 
they uphold their prices, and reductions are not likely, Heavy 
steel rails are at £6 7s. 6d., and steel sleepers at £6 17s. 6d., both 
net. Steel ship plates are at £7 ; iron ship plates, £7 5s.; steel 
boiler plates, £8 ; steel ship angles, £6 12s. 6d.; packing iron, £6 ; 
iron ship and girder rivets, £7 17s. 6d. ; steel joists, £6 7s. 6d.; 
steel bars, £7 ; iron bars, £7 5s. ; steel sheets, £8 ; steel hoops, 
£7 5s. ; and galvanised sheets, £12 7s. 6d., all less 24 per cent. 
f.o.t. The demand for rails shows improvement, and is more 
active than at any time in the last three years. Fresh orders for 
plates and angles are few. There are good deliveries of manu- 
factured iron and steel by producers in this district to India and 
Japan, and this week the Japanese Maru line has recommenced 
its fortnightly sailings from Middlesbrough to Japan, these 
having been suspended since the outbreak of hostilities between 
Japan and Russia in the early part of 1904. All shipments from 
this district to Japan have since been made in English or German 
bottoms. 


Shipbuilding and Engineering. 
Orders for new steamers continue very few, and the posi- 


tion of the freight market does not favour the buying of further 
vessels. There are too many already, and where they are to make 


a profit when the steamers now on the stocks are ready it is 
difficult to see. Owners of — steamers cannot afford to give 
£6 per ton for new vessels, and t! 





at is what the builders generally 


Thus hematite pig iron prices have been | 











quote at the present time. A good many of the steamers now 
running are worked ata loss. Any orders that are secured are for 
liners. There has certainly been a great increase in our export 
trade, but at the same time the increase in the number of steamers 
has been greater. It is reported that Palmer’s Shipbuilding and 
Iron Company has booked an order for a new lightship for the 
Elder Brethren of the Trinity House, and Messrs. Doxford and 
Sons, Sunderland, are said to have contracted to build several 
large turret steamers for the British India Steam Navigation 
Company. 


Coal and Coke. 


The demand for coal has considerably revived, and in both 
the steam and gas coal branches business is even reported brisk, 
and most of the owners of gas coal pits are very well booked ahead 
on both home and export account. The Newcastle and Gateshead 
Gas Company has distributed orders for 300,000 tons at prices 
averaging about 8s. 10d. per ton at its works, that being 1s. 
per ton more than it paid a yearago. The Middlesbrough Gas 
Committee have given out orders for in the aggregate 35,000 tons 
of Durham gas coal to be supplied by Bolckow, Vaughan and Co., 
the Thrislington Coal Company, the Trimdon Coal Company, and 
Walter Scott, Limited. For the Brussels Gas Company orders to 
the extent of 40,000 tons have been placed in Durham, and for the 
Rochester Gas Company a similar quantity. Best steam coals are 
now at 10s. 6d. per ton f.o.b., and best gas at 9s. 6d. f.o.b, Bunkers 
are in good request at 9s. perton. Best foundry coke is realising 
18s. per ton f.o.b., and medium furnace coke at 16s. 6d. per ton 
delivered at the furnaces on Teesside. Asa matter of fact, there 
is too much of the latter offering, the production having increased 
more rapidly than the consumption. 


Coal Shipping Facilities on Teesside. 

For years Middlesbrough has had a grievance against the 
North-Eastern Railway, so far as regarded the facilities afforded 
for the shipping of coal at the port. hese are not anything like 
those which were available in the early days of the town, and the 
coal exports are much less than they were prior to, say, forty 
years ago. Middlesbrough was established in 1830 as a coal ship- 
ping port, and canine to progress as such until the iron trade 
was introduced. Of late years the railway company has curtailed 
the facilities for shipping coal, the staiths that were on the banks 
of the river having been removed, and now any vessels that have 
to receive coal cargoes, or steamers that have to take in bunkers, 
must go into the railway company’s dock to receive thera, this 
involving much expense. The bulk of the steamers, therefore, go 
to other ports to receive bunker coal where the facilities are better 
and the expense less ; or if they are bunkered in the river they 
have to take the coal by basket from a lighter lying alongside the 
vessel, and that costs at least 2s. per ton. ere is plenty of 
bunker coal in South Durham, but no cheap means of getting it 
on board at Middlesbrough. The Tees Conservancy Commissioners 
have petitioned the railway —e to improve the facilities in 
the river for shipping coal, and they point out sites on which 
staiths might advantageously be erected.. The coal shipping 
facilities of the Tees are not anything like those which should be 
afforded considering the large amount of shipping that frequents 
the port. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General State of Trade. 

THERE is a quieter tendency in trade generally, but this is 
usually what happens at this particular time of the year. We are 
now within a few weeks of the operatives’ holiday season, and the 
ordinary experience is that, while comparatively little fresh busi- 
ness is given out, the works are pretty actively engaged upon the 
completion of orders which are urgently required. In the general 
features of business there has been little notable alteration since 
last report. 


Pig Iron Warrants. 

The warrant market has been quiet in the last few days. 
The continued large shipments of Cleveland iron has had the effect 
of sending up the prices, and a day or two ago warrants touched 
50s. 11d. cash, from which some reaction took place on realisations. 
Speculative business has been much curtailed, and in some ways 
this is an advantage ; it is particularly so at a time like the present, 
when large quantities of iron are being shipped and going into 
consumption at home. Scotch warrants are quoted nominally, 
56s. 6d.; Cumberland hematite, 65s.; and standard foundry pig 
iron, 50s. 74d. per ton. 


Prices of Scotch Iron. 

Since last report some brands of Scotch makers’ iron have 
been reduced 6d. per ton. G.M.B., No. 1, is quoted at Glasgow 
58s.; No. 3, 56s.; Monkland, No. 1, 58s. 6d. ; No. 3, 56s. 6d.; 
Carnbroe, No. 1,-61s. 6d.; No.3, 58s. 6d.; Clyde, No. 1, 65s. 6d.; 
No. 3, 60s. 6d.; Gartsherrie, No. 1, 66s.; No. 3, 61s°; Calder, 
No. 1, 66s. 6d. ; No. 3, 61s. 6d.; Summerlee, No. 1, 68s.; No. 3, 
63s.; Langloan, No. 1, 69s.; No. 3, 63s.; Coltness, No. 1, 73s.; 
No. 3, 62s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 60s.; 
Eglinton at Ardrossan or Troon, No. 1, 60s. 6d.; No. 3, 58s. ; 
Dalmellington at Ayr, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Shotts at 
Leith, No. 1, 66s. ; No. 3, 61s.; Carron at Grangemouth, No. 1, 
67s. 6d.; No. 3, 62s. 6d. per ton. 


Output and Stocks of Pig Iron. 


Another furnace has been taken off ordinary iron at 
Summerlee Ironworks, and there are now thirty-four making 
ordinary, forty-eight hematite, and six basic iron, the total of 
eighty-eight furnaces thus in operation in Scotland comparing with 
eighty-five at this time last year. In the course of the past week 
the stock of pig iron in Glasgow warrant stores was reduced 140 
tons, and the stock now amounts to 12,244 tons Scotch warrants 
and 6650 tons standard foundry pig iron. 


Hematite Iron. 

A large quantity of Scotch hematite pig iron is going 
into consumption, and there are ‘considerable quantities to be 
delivered under contract. Prices are somewhat lower. Merchants 
quote Scotch hematite 69s. 6d. for delivery at the West of Scot- 
land steel works, and Cumberland hematite is at 66s. 6d. f.o.b. at 
Cumberland ports. Freights of Spanish ore are somewhat higher, 
the rate from Bilbao to Glasgow being now 5s. 3d. per ton. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports. in the past 
week amounted to 6011 tons, compared with 6417 tons in the same 
week of last year. No pig iron was sent to the United States, 
but there was despatched to Canada 280 tons, Australia 980, 
Italy 645, Germany 295, Holland 215, South America 75, France 
10, India 170, Belgium 50, China and Japan 276, other countries 
424 ; the coastwise shipments being 2592 tons, against 2711 in the 
corresponding week of last year. 


The Malleable Iron Trade. 

There has been a little more animation in this branch of 
trade. Foreign demand has been better, and the trade with the 
East has shown more vitality than for a considerable time past. It 
is stated that owing to the activity that prevails in Germany, our 
makers are not merely having to encounter less competition, but 
in some cases they are being paid a better price in consideration of 
early delivery. Some of the malleable works are busy, while others 
are short of orders, but the outlook as a whole is regarded as some- 
what more encouraging. 
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The Steel Trade. 

The steelmakers are reported to be doing a little better in 
the manufacture of ship angles, in which the competition with the 
North of England has recently been very troublesome. It is hoped 
that some means may ultimately be found of doing away with 
es ge which has the effect of rendering the business unpro- 
fitable. At the moment there is little inquiry that might be likely 
to result in new business. Some makers have yet large deliveries 
to make under existing contracts. 


Shipbuilding Rumours. 

Rumours are current regarding important forthcoming 
shipbuilding orders for foreign countries, and particularly for 
Russia. It appears that foreign countries now realise that 
when early oes is wanted, as well as efficient construction, 
they can rely upon being suited on the Clyde. Butas regards the 
Russian inquiries for war vessels, these have got curiously mixed up 
with a proposed loan of money, and it has even been reported that 
efforts would be made to raise a Russian loan in Glasgow. Sucha 
thing is altogether unlikely. The methods of financing the 
building of war vessels are, no doubt, susceptible of variation ; 
but hitherto shipbuilders have not been mixed up in business of 
that description. Many of our merchant lines have been built by 
men having a large share in their ownership ; but such a thing is 
now more difficult to arrange, in consequence of so many of the 
shipbuilding concerns being in the form of limited companies. 


The Coal Trade. 

The coal shipments from Scottish ports have been good, 
showing an increase of 7300 tons over those of the same week 
of last year, but the consumption of household coal at home has 
been much curtailed by the warm weather, which has continued 
since the beginning of the month. The sudden stoppage of the 
household demand has thrown large supplies into competition 
with shipping coal, and the prices are difficult to maintain. In 
fact, at the moment the figures may be regarded as nominal. 
A good deal of dissatisfaction has been caused by the 
action of the Contracts Committee of the Glasgow Corporation 
deciding to ask for new tenders for gas coal in the expectation of 
receiving offers at reduced prices. It is argued that, if the coal 
market had gone up, instead of weakening as it has done, the 
tenderers would have been held to their offers, and that it is, 
therefore, unfair to endeavour to take advantage of what may 
merely be a temporary lull in the trade. The feeling shown on 
the subject is so strong that there is a possibility of the Cor- 
oration declining to allow its committee to call for fresh tenders. 

here is a large and steady business in coal for manufacturing 


purposes, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

INCREASED firmness has been shown in the steam coal 
trade of late, and prices have not only touched 16s. for best, but 
promise to go higher. I note, in a run around the district, one 
leading feature—an encrmous production. There are isolated cases 
of labour, or non-unionist trouble here and there, but in most of the 
coal valleys the output is large. Men have settled down well after 
the holidays, and are evidently looking forward to others, for 
which “saving up” is necessary. As mentioned before, even 
with regular work wages are not high, and there is not the 
coming in of funds as in the ‘‘good times.” The salient 
features of the coal situation at Cardiff this week are:—Strong 
demand for best steam; small steam 3d. better than last week ; 
quietness of house coals ; increased firmness of Monmouthshire. 
Latest quotations, Cardiff, are :--Best large steam, 15s, 9d. to 16s.; 
best seconds, 15s. to 15s. 3d.; seconds, 14s. 3d. to 14s. 6d.; drys, 
12s. 9d. to 13s.: best washed nuts, 12s. 3d. to 12s. 6d.; best washed 
peas, 10s. 6d.; very best smalls, 9s. 6d. to 9s. 9d.; best ordinaries, 
9s. to 9s. 3d.; seconds, 8s. 6d. to 8s. 9d.; inferiors, 8s. to 8s, 3d. 
Monmouthshire semi-bituminous: Best large, 14s. 6d. to 14s. 9d.; 
best ordinaries, 13s. 9d. te 14s.; seconds, 12s. to 13s. House coal, 
15s. 3d. to 15s. 6d.; best ordinaries, 14s. to 14s. 6d.; seconds and 
other sorts, lls. to 13s. No. 3 Rhondda, 15s.; brush, 13s.; smalls, 
lls. to lls. 3d. No. 2 Rhondda, 10s. 9d. to 11s. 6d.; through, 
9s, 6d. to 9s. 9d.; smalls, 8s. 3d. to 8s. 6d. Patent fuel, 16s. to 
16s. 6d.; coke, 17s. to 25s., according to quality ; pitwood, 20s. 3d. 
to 20s. 6d. On ’Change it is noted that these figures in connection 
with coal quotations apply te Cardiff, Penarth, or Barry, and are 
ex duty ; cash in thirty days, less 25 per cent. With respect to 
patent fuel, quotations include tax ; otherwise terms are as for 
coal, 


The Coal Exports of May. 

The coal business of the Welsh ports during May beat all 
previous records. At Cardiff the total of foreign and coastwise 
business was 1,794,156 tons, as compared with 1,756,043 tons for 
March, the previous best month. Taking a period of five months 
the improvement in coal shipments from Cardiff has also been 
decisively shown, the total being 7,976,679 tons, an excess of 
822,386 tons over the corresponding period of last year. Swansea 
comes next, surpassing all previous records, May shipments being 
274,245 tons, as against 232,246 tons in March, and in five months 
the port showed an increase of 315,000 tons. Port Talbot figured 
well with an increase during five months of nearly 120,000 tons ; 
Newport, of close upon 93,000 tons ; Neath, of over 26,000 tons ; 
and Llanelly of 42,000 tons. In patent fuel, Swansea also 
indicates a. prosperous condition, having despatched 69,881 tons, 
as saree with 68,159 tons in June, 1904, the previous record 
month. 


The Llanhilleth Dispute. 

In my last report it was intimated that a satisfactory 
arrangement had been brought about. Unfortunately, at the 
eleventh hour, the colliers took exception to the terms which the 
arbitrators and mining agents suggested, and would not resume 
work. This brought matters to a point, and it was reasoned that 
if the Conciliation Board, and phat saw Ba generally, were defied, 
the question of strike pay would have to be considered, and 
refused. This is now the logical and natural outcome of the 
dispute, and the men, having been informed that no strike pay 
will be forthcoming if they do not accept the ruling, are con- 
sidering, as I write, whether to resume work under protest or 
not. Resumption is, I hear, agreed upon. 


Coal-sinking in the Ely Valley. 
A strong syndicate is forming for sinking three pits. The 
company includes leading coalowners and others, and the venture 
is regarded hopefully. It will be in touch with Cardiff. 


The Swansea Coal Trade. $ 

The holidays told on port business here, as at all the other 
ports, and the total shipments of the week were limited to 42,150 
tons, France taking 19,000 tons and Italy 7900. Business is now 
improving again, and prospects favourable. The latest report on 
Change is that business was steady, quotations fully maintained, 
and the demand for best anthracite stronger. With the exception 
of red vein, little coal is changing hands ; steam busy, and prices 
firm. Steam coal maintains its approximation to Cardiff. Prices, 
latest, 15s. to 16s.; No. 3 Rhondda, 14s. 6d. to 14s. 9d.; patent 
fuel, 12s, 9d. to 13s, Anthracite: Best malting, 17s. 6d. to 18s. 6d.; 
second malting, 16s. to 17s.; big vein, large, 11s. 9d. to 12s. 3d.; 
red vein, 9s. 6d. to 9s. 9d.; cobbles, 17s. 6d. to 18s.; nuts, 17s, 9d. 
to 18s, 6d.; peas, 1ls.; rubbly culm, 6s.; duff, 4s. 





Canada and the Bristol Channel. 

Representatives of the Canadian Pacific Railway have 
been in Cardiff, and it is expected that improved relations will 
exist between Bristol, Cardiff, and other ports with Canada. Cold 
storage and other developments are expected. 


Opening of the Swansea Waterworks. 

Swansea is to be congratulated oe the completion prac- 
tically of this great undertaking, which will put it abreast of 
Cardiff and Newport, The opening ceremony is expected to take 
place in July. 


Cwmavon Industries. 

Prospects of improvement are likely at this place, which, 
in the time of the Bank of England and Copper Company, was very 
much to the front. It is now reported that the Sulphide Corpora- 
tion of Broken Hill and the Zinc Corporation of Australia have 
completed negotiations for securing a site. At the first essay by 
the projectors a place near Skewen was suggested ; now I hear 
that the Cwmavon Works have been obtained, and that in a little 
time the Australian works will be identified with the place. This 
is expected to increase labour considerably, and add from 3000 to 
4000 tons to Port Talbot shipments. What with the action of the 
German syncticate on the one hand and the start of the Australian 
company on the other, the energetic administration of Port Talbot 
promises to have fuller scope for exercise, even if the reported 
purchase by Cammell, Laird and Co, of ground at Cwmavon 
is not accomplished. Both Swansea and Cwmavon are said to 
have secured “ options.” It is not, however, certain that the 
Bristol Channel seaboard will be favoured. 


The Mishap to the Montagu at Lundy. 

Regular excursions are being made from Cardiff to Lundy, 
and operations are being watched with great interest. Long ago 
it was pointed out in this column that the necessity for a harbour 
of refuge in the Channel was urgent. Now it is considered by 
shipping authorities that something will be done. The estimated 
cost will be about three millions sterling. 


Resignation of the Manager of Tredegar Iron and Steel 
Works. 


After witnessing a great improvement in the fortunes of 
these works, Mr. D. D. Whitehead the general manager, has 
intimated his intention to resign at the end of this month. Mr. 
Whitehead is one of the proprietors of the Dighton Ironworks, 
and it is stated that the expansion of that place is the chief cause 
for his withdrawal from Waies. 


Iron and Steel Trade. 

Dumping of steel billets from New York has been 
resumed. 
to Jones and Heard. Mordey, Jones and Co. continue t 
by the Auckland Castle steamer included 1429 tons steel sheet 
bars, 25 tons steel cuttings, and 5 tons sheet zinc. 
steel works were as usual affected by the holidays, and little was 
done before Tuesday. 
and fish-plates. 


spicuous for texture of steel aad finish. 
character formerly noticeable is not now to be seen. 
shops are busy. This latter fact also — to the Swansea 
Valley, where a good deal of pressure has been exerted in supply- 
ing castings, &c., after the tin-plate stoppage. Steel make is 
brisk in the valley. Latest prices current, Swansea, are as 
follows :—Pig iron, Bessemer, mixed numbers, 65s.; Middlesbrough, 
50s. 84d.; Scotch, 56s, 6d.; Welsh hematite bars, 70s. to 71s.; 
Siemens and Bessemer bars, £5. The following quotations are also 
given out on ‘Change: Lead, £17 2s. 6d.; spelter, £27 1ds.; 
silver, 30d. per ounce ; copper, £86 5s.; block tin, £177 15s, 


The Tin-plate Trade. 

Work has now been generally resumed, with a certain 
degree of liveliness, which is regarded with favour. Last week the 
business wasas follows :—Received from works, 46,214 boxes ; shipped 
during the week, 50,805 boxes; present stocks, 162,515 boxes. 
Latest report from the Exchange is to the effect that the amount 
of business is limited, buyers continuing to hold off, in order to 
test the market. Manufacturers are firm in quotations. Ordinary 
Bessemer, C., 20 by 14, are at 13s. 6d. per box to 13s. 74d.; for 
Siemens, 13s. 9d. C. A. roofing sheets, £9 per ton. 
for galvanising, 6ft. by 3ft., £9 17s. 6d.; finished black sheets, 
£9 10s. Interest continues directed towards the American tin- 
plate industry. It is stated that already a fall of 20 per cent. in 
produce has taken place, and still further is predicted. British 
exports of tin-plates also show a marked falling off. 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

DEMAND on the pig iron market is stronger than output, 
and so there have been complaints of a scarcity in some sorts 
already. Contracts for the fourth quarter are being placed freely, 
and the raised prices are willingly paid. The blast furnace works 
continue to complain of a want of coke. For semi-finished steel a 
most vigorous demand comes in, and the Steel Convention is 
restricting business on foreign account, in order to be able to meet 
the increasing inland requirements. From all the steel works brisk 
activity is reported to continue, with the result that prices for 
semi-finished steel have been raised M. 5 p.t.; raw bars stand on 
M. 92°50 p.t.; billets, M. 105; and plates, M. 107°50 p.t.; all in 
basic, the Siemens-Martin sorts realising M. 5 p.t. more. Both 
girders and sectional iron meet with very lively request, and can 
hardly be supplied in sufficient quantity, as inland and foreign 
consumers purchase heavily ; the present quotations of M. 128 to 
M. 130 p.t. allow a fair profit to the works. Exceedingly good 
accounts are given of the bar trade, and there has even been talk 
of a further rise in quotations if the present strong demand con- 
tinues. Much the same can be told of hoops, while sheets, though 
well inquired for, are here and there unfavourably influenced as 
regards prices by foreign, and more especially Belgian, competi- 
tion. The boilermaking and shipbuilding departments buy plates 
of heavier description freely. A most healthy trade is done in 
pipes, and the wire market has gained in strength and anima- 
tion ; a scarcity in the supplies of wire rods impedes activity nere 
and there, 


From the Saar and Mosel District. 

All branches of the iron and steel industry are very well 
occupied ; in fact, it would be difficult to find an establishment 
that could not boast of being engaged to its fullest capacity. The 
want of raw material is, of course, detrimental to a further expan- 
sion of trade, and prevents the mills from taking all: the profit 
they might otherwise derive from the present excellent condition 
of the iron market. The rolling mills ask eight to ten weeks for 
delivery of orders; quotations for bars, which were M. 115 to 
M. 119 p.t. free Neunkirchen, have now met with a slight advance. 
Plates, being in active demand, will also soon be raised in quota. 
tion. Present prices for sheets are M. 143 to M. 145 p.t., and 
heavy plates are sold at M. 135 to M. 137-50 p.t., free Dittingen. 
Galvanised and tin sheets likewise tend upwards in quotations. 
An agreement having been arrived at with the metal workers, 
there has again been a regular activity in the metal industry. 





This week a consignment of 3000 tens came to a | 

reir | 
imports to Newport from Antwerp. One cargo this week brought | 
, | engaged ; the mills complain of getting only few orders of weight, 
The iron and | 


The chief business in hand is heavy rails | 
Colliery rails are in evidence, and can be seen in | 
small bulk at various ports of the principal lines, and are con- | 
The rough-and-ready | 
Engineering | 


Big sheets | 





Schichau-Elbing. 
A Government order for twelve large torpedo hoats 
the Imperial Marine, has recently been granted to the Sehj 
works in Elbing. 


» for 
chau 


The Coal Market in Germany. 

The position of the Silesian coal market remains satisfae 
tory, engine fuel meeting with active request. The Rhenish. 
Westphalian Coal Convention, which bought English coal i 
delivery to North Germany, has now been purchasing eq} in 
Silesia to satisfy customers in Saxony. In the Rhenish- West. 
phalian coal district. the want of workmen increases, rather than 
otherwise, with the result that stocks have now been reduced ‘ 
mere tritles, and have even been entirely cleared in some pe 
The ports declare their inability to raise the production, and as 
there appears to be no way out of the calamity, youthful labourers 
being particularly scarce, a further decrease in output may be 
expected. 


Austria-Hungary. 

A regular trade has been done in the pig iron industry 
last week, and malleable iron and steel are likewise in faip 
request ; the tone, therefore, is firra and pretty hopeful. The 
Hungarian works have raised the price for bars 50 better pu 
Both pit coal and brown coal are in good demand in Austria-Hum 
gary. Deliveries in brown coal have increased recently. 


The Belgian Iron Market. 

The blast furnace works and the steel works are doing an 
excellent business now ; Athus has already disposed of the total 
make in pig iron for the fourth quarter, and the Company Proyi- 
dence has blown in an additional blast furnace to meet the rising 
demand. Owing to a scarcity in raw material the manufacturing 
establishments have not been able to do a more extensive trade 
than formerly. A good deal of life is shown in pig iron ; forge 
pig is paid with 84f. to 85f. p.t. Scrap iron is dull, consumers 
only purchasing what is absolutely necessary ; the sorts required 
by the rolling mills are sold at 67f. to 70f. p.t. The rolling 
mills experience the greatest difficulty in getting supplies, for 
France and Germany cannot be counted upon; for the next 
quarter nothing is obtainable, and in the fourth quarter only about 
60 per cent. of the quantity usually bought can be purchased from 
the above-named countries. Quotations are 102f. to 104f. pt, 


| free Diedenhofen, so that, adding 11-50f. p.t. for freight, the 


price for raw steel is (13-50f. to 115-50f, p.t., free place of con- 
sumpticn. Girders s~.] freely ; at a recent meeting of German, 
French, and Belgian »roducers the price for girders has been 
fixed on £5 10s, p.t. for 1000-ton lots. In spite of a rising inyuiry, 
the prices for bars has not been advanced, probably because 
dealers have fairly large lots to dispose of, bought at a period of 
famine prices. A generally satisfactory business is done in heavy 
plates, and rails are sold pretty freely at fair prices ; Cockerill 
recently secured an order for Roumania at 126-50f. p.t., free 
Bucharest. The boiler-making department is but moderately 


and many mills are using the present quiet period for repairing. 
A steady and regular business is done in coal and coke. Deliveries 
are heavier than at this time last year. 


Fair Prospects in France. 

The iron and steel producing establishments in France are 
reported in excellent occupation, and their order books remain 
well filled. An increase in demand is expected for the end of the 
present quarter, and much firmness was shown al] round. A risein 
prices will probably be resolved upon for several articles at the 
next meeting of the Iron Syndicate. From the French coal market 
an improving condition is reported, and output at the ports will 
soon have increased to such an extent that foreign supplies will no 
longer be required to cover the home demand. 





CATALOGUES. 


LEOPOLD FARMER AND Sons, 46, Gresham-street, London, E.C, 
—Monthly Register for June of factory properties to be let or 
sold. 

Lacy, HuLBert AND Co., Limited, 91, Victoria-street, London. 

Catalogue No. 2, ‘‘ Boreas” air compressors, gas compressors, 
vacuum puinps, motor-driven plants, and pneumatic appliances. 

British ELECTRIC CALIBRATED Fuse Company, 14, Golden-lane, 
London.— Various patterns of fuses are illustrated in this catalogue 
A multiple wire fuse link shown is said to be much more effective 
than solid links. Heat radiation is a common factor, and the fuse 
is not affected in whatever position it is fixed. This firm also makes 
the Mordey type fuses, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE business of Messrs. Snelling and Co., General Engineering 
Works, Grimsby, has been sold to Mr. J. G. McLoughlin, of New- 
castle-on-Tyne. 

HwvLse AND Co., Limited, of Salford, Manchester, inform us that 
their London representative is now Mr. Howard C, Wolfe, of 7 and 
8, Great Winchester-street (London-wall entrance), E.C. 

Mr. W. R. Cooper has been offered and has accepted the posi- 
tion of editor of the Electrician, in the place of Mr. F. C. Raphael, 
who retires on June 30th. 

J. W. JACKMAN AND Co., late of 39, Victoria-street, London, 
8.W., inform us that they have moved to new and larger offices at 
Caxton House, Westminster. The telegraphic and telephonic 
addresses remain the same. 

THe HorsraLi. Destructor Company, Limited, of Leeds, has 
changed its London address from 19, Old Queen-street, West- 
minster, 8.W., to 110, Cannon-street, London, E.C. Telegraphic 
address as heretofore, ‘‘Destructor, London,” and _ telephone, 
No. 8517 Bank. 





Contracts.—The contract for the supply of a large pumping 
plant, viz., Cross compound horizontal-geared engine—cylinders, 
26in. and 40in. by 4ft. stroke—-with complete set of 23in. by 6ft. 
twin-plunger pumps, for the Hurriladih Coal Company, India, has 
been secured by And. Barclay, Sons and Co., Limited, Caledonia 
Works, Kilmarncek.—Johnson and Philips, Limited, of Old Charl- 
ton, have received the following orders:—-For Belfast, battery, 
booster, and switchgear ; for Combe, Barbour, Limited, 4 
400-kilowatt dynamo for the city of Belfast; for Oldham, the 
supply of motors, &c., for sale or hire for twelve months ; and for 
100 open type arc lamps for the Japanese Navy. —The Leeds 
Corporation recently decided to extend the plant at their electricity 
works by the installation of two 3000 kilowatt steam turbines, and 
the Committee have recommended the adoption of the Willans- 
Parsons type of turbine, with shrouded blades ; and have recom- 
mended the Council to place the complete contract, including the 
generator portion and the condensing plant, in the hands of 
Willans and Robinson, Limited, Victoria Works, Rugby.—The 
alternator selected by the Leeds Corporation to be coupled to the 
Willans turbine is of Dick, Kerr’s manufacture. This firm has 
recently supplied 16 large sized alternators varying in power from 
750 to 3000 Kilowatts, seven sets being of the larger output.—C 
and A. Musker (1901), Limited, of Liverpool, have secured the 
order from the Great Central Railway for the electrification of the 
hydraulic cranes at Hull Creek, Hull. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. E. 


When an t tion is icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 


Any person may on any af the grounds mentioned in the Acts, within two 








months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


13,921. July 6th, 1905.—IMpRoveMENTS IN VERTICAL MULTI- 
TUBULAR BOILERS, George Black, jun., Tweedmouth Boiler 
Works, Berwick-on-T weed. 

This invention relates to improvements in multitubular boilers, 
and has for its object to improve upon the ordinary vertical cross- 
tube boilers, and also vertical multitubular boilers, and to meet the 
requirements of a good steam boiler. There are four figures. 
Fig. 1 is a sectiona’ elevation of the improved vertical multi- 
tubular boiler, without the chimney and up-take. A is the fire- 
box, from which the products of combustion pass up into a com- 
bustion chamber B, into the tubes C, thence to the smoke-box D, 
up the up-take into the chimney. The water in the chamber a 
freely circulates round and between the tubes ©, and is quickly 
heated. Assistance is also given to the heating of the water by 


means of the’smoke chamber or belt D. Gis the steam chamber | 
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Fig. 1. 


| caulking the meta: 








cylinder, The valves ¢ and o may be worked by cams from within 


the crank chamber 4.—May 16th, 1906. 


TURBINES. 


14,145. July 8th, 1905.—IMpPROVEMENTS IN AND RELATING TO 
TURBINES, the Hon. C. A. Parsons, C.B,, and George G. Stoney, 
Heaton Works, Newcastle-on-Tyne. 

This invention relates to improvements in the methods of con- 
structing bafiling devices and securing them to the members which 
carry them. The baffling devices employed in the balancing 
pistons, blading, glands or other parts of turbines, turbo-pumps or 
compressors, usually consist of strips or shrouds of brass, steel or 
other suitable metal formed with straight edges—i.e., continuous 
edges—in close proximity to the opposing member of the turbine. 
These baffling strips have generally been secured in position by 

Pot the revolving or fixed carrying member so as 
to cause it to grip the strips. It is found that, in consequence of 
the narrow clearance required between the projecting strips and 
the opposing member of the turbine, any grit or chips of metal 
passing through the turbine with the steam are apt to injure the 
edges of the strips, turning them over to a mushroom form, and 
in some cases damaging them to such an extent as to necessitate 
renewal. This effect becomes most serious in the baffles further 
removed from the steam side of the turbine. When the strips are 
secured as above described and require to be renewed, the metal 
of the carrying member, especially if it be of cast iron, becomes so 
damaged in taking out the old strips and putting in new ones as 
to render fastening of the new strips difficult and somewhat 
insecure. The object of this invention is to provide a strip which 
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shall be more durable, and readily and firmly secured in position 
without the risk of damaging the metal which carries it. The | 


invention consists in forming the baffle surface or surfaces with one 
or more nicks or passages of sufficient size to allow small grip or 


of the boiler. The furnace-box A, which supports the dome a!, | chips to pass freely through the baffle packing by way of those 


carries the combustion-chamber cone B, which is provided with a 
number of tubes, arranged obliquely, and communicating with the 
inside of the cone and smoke bel& D. The left-hand side shows 
the cone cut away where the tubes are passed through. The same 
is the case with regard to the shell of the boiler leading to the 
smoke belt D, the other side of the cone being shown in section, 
but not cut away where the tubes pass through the cone. The 
tubes C radiate from the combustion-chamber cone B, being held 
in the combustion-chamber cone at the one end and at the other 


end in the shell of the smoke-box D—that is to say, the tubes C are | 


placed at right angles to the cone B.— Muay 16th, 1906. 

14,151. July 10th, 1905.—IMpROVEMENTS IN AND CONNECTED 
WITH IGH-SPEED HIGH-PRESSURE SUPERHEATED STEAM 
ENGINES, Thomas RK, Fowler, 78, Beaumont - street, 
Liverpool. 

This invention relates to high-pressure superheated steam 
engines of the trunk-piston or single-acting type, wherein ove en:| 
of two or more cylinders is open to an enclosed crank chamber. 
In engines of this description using high-pressure superheated 
steam for the propulsion of vehicles, difficulties sometimes arise 
through the steam passing the piston and entering the crank- 
chamber, thereby Bane being the cause of losing power— 
causing great heat in the crank chamber, and the oil contained 
therein, for ‘‘splash lubrication,” to be blown through the bear- 
ings, valve stem sockets, &c., and especially so in the case of a full 
load being put upon the engine. There is one drawing, a part 
sectional elevation ; a is the cylinder, } the jacket around it, and 
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cc! are the outer and inner ends of the piston respectively, con- 
nected together by the hollow trunk portion d, of less diameter 
than the cylinder, forming an annular space ¢; fis the escape 
port or passage in the walls of the cylinder, with which the 
annular space e communicates for the whole, or the greater portion 
of the stroke of the piston, the communication existing preferably 
always during the first portion of the stroke of the piston, when 
the steam is at maximum pressure in the cylinder, and more 
liable to pass the piston part c. This piston part ¢ and the other 
part cl are provided with packing rings c? and c* respectively, the 
rings c? ptoare J the passage of the steam from the-space ¢ into 
the crank chamber A ; « is the exhaust valve of the cylinder a, and 
i! the exhaust passage connecting the valve case of the valve with 
the cylinder i is the passage which communicates between the 
exhaust passage 7! and the jacket J, this communication being 
controlled by the valve 7; / is the branch on the outside of the 
jacket b for carrying away the discharged steam-from the jacket 
and cylinder; 0 is the superheated steam inlet valve to the 











| nicks. The invention also consists in forming a baffle strip or set 


of strips with a ledge or ledges near the root, and securing 


| the strip in the groove of the carrying member by caulking the 


ledge or ledges so well as to swell the metal and thereby cause it 
to grip tightly in the groove. There are 12 figures. Fig. 1 shows 
an arrangement of baffles in which nicks or passages are formed in 
the projecting edges of the baftles. Fig. 2 represents a modified 


form of baffle device, the left-hand portion showing nicks or | 


passages cut in the edge of the baftles, and the right-hand portion 
showing the nicks or passages cut in the surface of the fixed and 
rotating members. The projecting edges a and >} of the baffles ¢ 
and d, carried respectively by the rotary and fixed portions ¢ and 
f of the turbine, are used for baffling, and in these edges are 
formed nicks or passages y g, whereby particles of grit, metal or 
the like carried along with the fluid are enabled to pass through 


the packing without damaging the rings. The rings in the rotary | 


member of the turbine are preferably made of rolled or drawn 
metal strips, and are formed with a thickened root portion / so as 
to present a ledge 7. The rings d on the other member may be 
formed in one therewith, as shown in Fig. 1, or of separate strips 
fastened in similar to c, as shown in Fig. 2. In the left-hand side 
of this figure the passages are shown cut in the edges of the strip, 
but the same effect is obtained by cutting them in the surfaces of 
the fixed and rotating members opposite the edges of the strip, as 
shown at ¢ and ¢ in the right-hand side of Fig. 2. In some cases 
nicks or passages may be provided in the surface of one member 


as shown in the right of Fig. 2, and in the edges of the strips or | 


rings carried by that member. When the strips are inserted in 
the narrow grooves in the turbine member the edge ¢ comes about 
flush with the face of the metal of the carrier, the ledges being of 
sufficient width to enable the application to them of a caulking 
tool, whereby the metal of the strip is swelled into the groove. 
By this method of fixing the strips the usual damage to the metal 
of the carrier is avoided.— May 16th, 1906. 
24,656. November 28th, 1905.—IMPROVEMENTS IN TURBINES, 
Louis A. BE. N. Prosper, Marquis de Chasselonp-Laubat, 51, 
Avenue Montaigne, Paris.— Date under International Convention, 


November 29th, 1904 
This invention relates to improvements in the construction of 


turbines operated by the products of combustion or of explosions. | 
This invention consists in the provision of a small compartment | 


between the compartment which serves as gas exhaust and that 
which serves as the steam exhaust. This small intermediate com- 
partment is put into communication with a chamber, which is made 


vacuous in any known manner, so that the very low pressure therein | 


prevailing may be lower at least than the smaller of the pressures 
which exists in the exhaust compartments—that is to say, than the 
pressure of the steam which has been used. It follows that the 


gas which passes in small quantity by way of the passages afforded | 


by the openings in the partitions does not mingle with the steam, 
which circulates in its own exhaust compartment or compartments 
and is drawn with the small quantity of steam passing by way of 


the passage. The partitions which sub-divide the exhaust channel | 


may also extend to the casing of the turbine. It is preferable that 


this should not be the case, since it is desirable that the turbine | 


should rotate in a chamber which has been made vacuus in order 
to reduce the work lost due to friction of the dise rotating in a 
fluid having a certain pressure. There are three figures. Fig. 1 
is a section through the axial plane of a turbine provided with this 
arrangement. The turbine A, which is mounted on the self- 
adjusting shaft B, turns in its casing C, and the gases issuing from 


the combustion chamber D escape, after they have operated on | 





the vanes @ of the turbine, through the port E into the annular 


exhaust F, The cooling steam, which may be generate] in a 
separate boiler by aid of the exhaust gases, or by regeneration of 
the waste heat by water circulating through the different parts 
of the turbine, or by both methods, is injected at one or more 
points other than that or those where the hot gases enter the 
turbine—for instance, ata part of the annulus corresponding with 
a part of the annular exhaust channel. The gases, in that 
case, escape in one portion of the exhaust channel and 
the steam in another portion thereof, and these fluids 
pass away by their respective outlets Iand J. The former is con- 
nected with the condenser and the latter with the regenerating 
apparatus. The annular exhaust channel has partitions / provided 
with openings corresponding exactly with the profile of the vane a 
of the turbine. The partitions}, which are very close together, 
comprise between them a small compartment which separates two 
compartments. On the face of each of the two parts of the casing 
C, opposite the rim ¢ of the turbine dise A, is an annular projec- 
tion f having annular grooves. These projections are discontinued 
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at the partitions ), so that the chamber L in which the dise A 
rotates is in direct communication with the small compartments. 
One of the latter, that situated at the lower part.of the annular 
channel F, has an outlet through which there is communication 
with a chamber that may be made vacuous. If necessary, each of 
the compartments may be connected by a separate pipe with the 
vacuous chamber. To ensure, as far as possible, that the chamber 
L wherein the dise A revolves shall be as tight as possible, the 
self-adjusting shaft B, whereon the dise is mounted, may carry a 
number of rings / on each side of the disc, which engage with a 
certain amount of play in peripheral grooves ¢ in the bushes fixed 
on the parts forming the casing C. This system of rings i and 
grooves ¢ constitute a series of batfles which oppose access of air to 
the chamber L wherein the disc A turns. The partitions ) may 


| also be provided with grooves to serve as battles to prevent passage 


of the gas or steam contained in the compartments from passing 
into the small compartments. It is also possible to use the inter- 
mediate compartments without their being connected with the 
chamber L wherein the dise A rotates.—May 16th, 1906. 


RAILWAYS AND TRAMWAYS. 


10,565. May 20th, 1905.—IMpROvVED MEANS FOR PROVIDING 
TRAINS WITH AUTOMATIC DANGER SIGNALS, Joseph H, Gibson, 
346, Victoria-street, Grimsby. 

This invention relates to means for providing trains with auto- 
matic danger signals, and is especially serviceable in foggy 
weather, but may be used as a permanent danger signal for all 


| states of the weather. The improvements enable detonators to be 
| dispensed with, provision being made instead by which when the 


engine arrives within a certain predetermined distance of the signal 
to be observed, a whistleisautomatically set off tosound continuously 
until intentionally stopped by the engine-driver or his assistant, 
who are thereby warned in all states of the weather of their 
approach to the signal when at danger. There are four figures. 
Fig. lisa side elevation of a railway track and locomotive with 
the signalling apparatus applied thereto, and adapted tosound a 
whistle and operate a valve for putting on the air brakes to stop 
the engine in conjunction with the whistle. That part of the 
mechanism which is provided on the permanent way consists of a 
series of steel flat spring slide bars a, one such spring bar being 
fixed at the required distance in advance of each distant signal, 
and another in advance of each home signal. Each spring bar is 
secured at each end to the sleepers by brackets }, with its centre 
part supported by, or in contact with, a cam ¢ actuated from the 
signal cabin by means of the rod d, which moves in conjunction 
with the usual semaphore arm. Each spring when in its normal 
position will be about on the same level as the rails, the 
intended action being that if the semaphore arm is set to danger 
the spring bar will be curved up by the cam above its normal 
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level, thereby serving as a suitable obstruction to tappet mechan- 
ism extending from the engine or tender, and running in the 
track of the spring bars. When the semaphore arm is pulled 
down again, the cam is drawn back, and the spring bar is thereby 
{ also let down to the level or normal position, which allows the 
train to pass on in the usual way without obstructing the tappet 
| mechanism. That part of the mechanism which is attached to 
the engine or tender for effecting the encounter with the spring 
bars consists of a bell-crank lever ¢ for giving the reyuisite move- 
ment to the vertical rod hk. This lever is fulerumed on a shaft f 
extending across the track, and pivoted to the side of the engine 
or tender, having its short or lower arm furnished with a roller or 
runner g to come into contact with the spring bar «, when such is 
| curved up at the centre by means of the cam. The long arm of 
| the bell-crank lever is connected to a vertical rod ) by means of 
| an intermediate lever which operates the handle of the whistle /. 
Above the whistle is placed a valve / operated by the lever from 
| the same vertical rod 4, or by means of an intermediate lever 


| 
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which operates the handle of the whistle}. Above the whistle is 

placed a valve operated by the lever from the same vertical rod h 
which actuates the whistle. “This valve is open to the air, and is 

attached to an air pipe leading into the brake pipe, which, on 
bene. opened, will apply the brakes and stop the engine.—AMay 
6th, 1908. 


ELECTRIC MOTORS. 


20,772. October 13th, .1905.—IMPROVEMENTS IN ALTERNATING 
CURRENT ELEcTRIc Motors, Aktiengesellschaft Brown, Boveri 


and Co., Baden, Switzerland, and Mannheim—Grand Duchy of 


Baden — Germany. — Date under International Convention, 
October 17th, 1904. 

This invention relates to improvements in alternating current 
commutator motors with uniformly distributed stator iron, and in 
which a useful transverse field is produced. Single-phase alternat- 
ing current commutator motors may be divided into two groups :— 
(1) Those in which the presence of a transverse field is not neces- 
sary or is even harmful. (2) Those whose special characteristic 
consists in making use of such a transverse field. By transverse 
field is to be understood a field produced by the armature current 

roter currents—and the magnetic axis of which is situated at 
right angles to that of the primary—stator—winding. To the 
first class belong ordinary series motors, to the second repulsion 
motors, and motors after the type of those of Eichberg-Winter 
and Latour. In motors of the second class the arbitrary determi- 
nation of the magnitude of the transverse field is important, for 








the possibility of regulation and the efficient action of the motor 
at various numbers of revolutions. The magnitude of the trans- 
4n.J3J2.N2 

Fees 
J 2 being the rotor current which so flows through the windings, 
acting in the transverse axis, that they produce the field 4, and 
N2 being the number of turns in the winding. W =u is the 
magnetic resistance in the direction of the transverse field. 
Instead of influencing J 2 or N 2, it may be advantageous to vary 
the magnitude Wm. This may be done as illustrated diagram- 
matically in Fig. 1 by providing the stator sheets or plates in the 
direction of the axis of the main field with holes or slots 8, which 
increase the magnetic resistance of the transverse flow. There are 
three tigures. Fig. 1 represents a four-pole scheme. ITE T! 
denote the magnetic axis of the main field. II II II' If! denote 
the magnetic axis of the transverse field. #* denotes the four 
groups of primary windings which produce the main field. The 
lines of the main field are shown by H, and those of the trans- 
verse field by Q The raising of the magnetic resistance only 
extends to the transverse flow, while the main force flow remains 
quite untouched thereby. This additional magnetic resistance 
may be given an easily calculated definite magnitude, which 
depends upon the special conditions which the machine is to 
satisfy. Subsequent aiteration of this resistance may, however, be 


verse field is determined by the equation 9 ¢ = 


easily attained by bringing into a portion of the slots packets of 


sheet metal or bundles of wire.—May 16th, 1906. 


WIRELESS TELEGRAPHY. 


14,788. July 18th, 1905.—ImMpROVEMENTS IN OR RELATING TO 
WIRELESS TELEGRAPHY, Guglielmo Marconi and Marconi’s 
Wireless Telegraph Company, Limited, 18, Finch-lane, E.C. 

The object of this invention is to provide improved apparatus for 
use in wireless telegraphy whereby direction can be given to the 
oscillations or waves, so enabling one station to signal to another 
without affecting neighbouring stations located substantially ont 
of the vertical plane passing through the two stations, and where- 
by a receiving station can ascertain the direction in which the 
transmitter is situated. In place of the usual vertical ‘“‘ aérial”’ or 

‘‘antenna,” an insulated or partially insulated conductor lying in 

a horizontal or substantially horizontal straight line upon or at a 

short distance above the surface of the ground (or water) is 

employed, the end nearer to the station with which it is desired to 
communicate being connected to one side of a spark gap or oscilla- 
tion producer, the other side of which is earthed. That end of the 
transmitting antenna to which the oscillation producer is connected 
is referred to as the ‘‘generator” end, and the end of the receiving 
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antenna to which the oscillation or wave detector is connected is 
referred to asthe ‘‘detector” end. The otherend of either antenna 
is referred to as the ‘‘tail” end. It is found that the electric waves 
due to such a transmitting antenna reach a maximum in the ver- 
tical plane of the antenna, and proceed principally from its 
generator end, a receiver at a distance being operated so long as it 
is practically in that plane, while receivers out of such plane are 
not so operated. Electric waves are also produced in the rearward 
continuation of the line of the antenna, but only to a smaller 
extent. The nearer to the ground that the antenna lies the more 
confined is the path of the waves, but the antenna may be sup- 
ported above the ground at a distance small compared with its 
oer ag not exceeding one-tenth thereof—in which case the 
waves are somewhat more powerful but not so restricted in direc- 
tion, and the more the antenna is raised the more do the waves 





tend to spread out. By swivelling the antenna in a horizontal 
plane about its generator end signals may be emitted in any desired 
direction ; in other words, to signal to any desired station it is only 
necessary to turn the antenna so that its tail end is pointing directly 
away from thatstation. A receiver is used madeonthesame principle 
-that is, consisting of a long horizontal or substantially horizontal 
conductor lying upon or near to the surface of the ground in the 
vertical plane passing through the two stations, its detector end 
being nearer to the transmitting station. If such an antenna be 
swivelled about its detector end in a horizontal plane and signals 
be received with the antenna in a certain position, the operator 
will know that the transmitting station is in the line of the 
antenna ; in other words, that its tail end is pointing directly away 
from the transmitting station. This receiver may be used with 
great advantage to deter:nine the direction of a transmitter—say, 
for instance, on a ship at sea, whether the transmitter be of the 
kind above described or any ordinary transmitter. By bisecti 
the angle between the limiting positions of the antenna in whic 
signals can be detected, the direction of the transmitter can be 
ascertained with great accuracy. There are six figures. Figs. 1 
and 2 are a diagrammatic elevation and plan respectively of trans- 
mitting and receiving stations at a considerable distance apart and 
equipped with horizontal transmitting and receiving antennwx. In 
these figures the transmitting station is on the left, @ being the 
horizontal antenna which is connected to the earth ¢ at its gene- 
rator end, a pair of spark balls } being inserted in the earth con- 
nection, and these are shown as usual connected directly to an 
induction coil ¢, but in place of the spark balls an inductance may 
be inserted or the coil of an oscillation transformer, so as to create 


in the antenna a electric oscillations by inductive action in the | 


usual manner. In correspondence with this transmitting station 
is the receiving station on the right, in which d is the horizontal 
receiving antenna connected to the earth ¢ through any oscillation 


detecting device f, which may be a magnetic detector or coherer. | 
The antennw « and d are so situated that their tail ends point | 
away from each other and their earthed ends are in opposition to | 
The following is an example of a satisfactory installa- | 


each other. 
tion for communicating over a distance of about 150kiloms. At 
the transmitting station an antenna consisting of four parallel 
copper wires was employed, each wire being about 2 mm. diameter 
and 150m. long, spaced 1-5m. apart, all in the same horizontal 
plane, and supported by means of poles and insulators at a height 
of 14m. above the ground. At the ends nearer to the receiving 
station these wires connected to a slanting conductor which was 
brought down into a building and joined to one sphere of the 
spark gap of an induction coil or transformer, the other sphere of 
which was connected to earth in the usual manner. When trans- 
mitting by means of a telegraphic key placed in the primary 
circuit of the coil, a spark 2cm. long between the spheres was 
employed.— Muy 16th, 1906, 


BLAST FURNACES. 


1180. January 16th, 1906.—-[MPROVEMENTS IN APPARATUS FOR 
CHARGING BLast FuRNACcES, Walter Kennedy, Farmer's Bank- 
building, Pittsburg Pennsylvania, USA. 

It has been found that in charging a blast furnace there is a 
separation of the materials flowing from the skip into the hopper 
of the fine and large lumps, the larger lumps being deposited on 
one portion of the bell and the small on another portion, so that 
when the charge is finally dropped into the furnace a similar dis- 
tribution of the material as regards their size is made therein. As 
a consequence of this separation of the large from the small, it is 
found that the furnace will work unevenly, the blast passing up 
more freely through the part where the larger lumps are collected. 
The object of this invention is to provide for an approximately 
even mixing and distribution of the large and small lumps on the 
bell of the main hopper, so that when the charge is dropped there 
will be a correspondingly even distribution of the large and small, 
and a thorough admixture of the two in the furnace. There are 
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two figures. Fig. 1 is a view partly in section and partly in eleva- 
tion of the charging apparatus on top of a furnace. The furnace 1, 
with a main hopper 2, bell 3, skipway 4, and mechanism for raising 
and lowering the skip, is constructed in any suitable manner. On 
top of the main hopper 2 is a receiving hopper, the lower portion 
of which consists of a series of conical rings or bands 5, so 
arranged relatively to each other that the small lower end of one 
band will discharge into the large end of the next band below it. 
The upper band need not necessarily project below the upper end 
of the next lower band, but is preferably adjacent thereto, so that 
there will be no liability of lateral discharge of the material. 
These bands are secured at their peripheries to a series of posts 6 
secured to the main hopper or resting thereon. The upper portion 
of the receiving hopper may be constructed in any suitable 
manner, but is preferably formed with integral walls, as shown. 
By reason of this construction access can be had by a stirring-rod, 
so as to prevent any clogging of the material when the bell 7 is 
lowered to discharge the material on to the bell 3 in the main 
hopper. The main hopper bell is supported by a rod 8 passing up 
through the receiving hopper and connected to an operating lever 9, 
whereby the bell may S raised and lowered. The bell 7. for 
closing the distributing hopper is connected to a sleeve 10 surround- 
ing the rod 8, and connected at its upper end to an operating 
lever 11, whereby the bell may be raised and lowered as desired. 
A sleeve 12 is arranged outside of the sleeve 10, and extends up 
above the receiving hopper, and is supported by a cross bar 14 by 
means of a collar 15 secured to the sleeve. To this sleeve, at a 
suitable point within the receiving hopper, is secured an inclined 

late 16, which is constructed to prevent the sage of material 

yond it except at one point. The closing of the bell and the 
shifting of the plate are performed simultaneously, and by the 
same mechanism. To this end a rope 17 is connected to the piston 








i 
of the cylinder 18—the piston being also connected to the lever 1]. 
and passes around guide pulley, the grooved wheel 20 loose} 
mounted on the sleeve 12, thence around another guide pulley 2} 
to a counterweight.—May 16th, 1906. ; 





SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette. 


819,075. Gas Provucer, C. H. Morgan, Worcester, Mass, —Filed .* 


June 3rd, 1904.4 
The fuel is admitted through orifices in a rotating top, which is 
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fitted with a scraping blade, the object being to distribute the fuel 
evenly. There are five claims, 


819,116. VALVE AND IGNITION MECHANISM FOR INTERNAL Com- 
BUSTION ENGINES, H, Austen, Birmingham, England, assignoi 
to the Wolseley Tool and Motor Car Company, Limited, Birming- 
ham, England.—Filed March 5th, 1904. 

There are two claims. The second runs as follows:—An 
internal combustion engine, having a valve to be opened, a rod A 
for opening said valve, a cam B for operating said rod to open the 
valve, said cam having a recess 4, a spring ¢ which holds said rod 














pressed up to the cam, a projecting part ¢ on said rod, a rocking 
spindle f in the wall of the combustion chamber, an arm ¢ on sai 
spindle in the path of the part d, a fixed contact 4, a contact arm 
g on the spindle f, anda spring 4 which keeps the contacts 
normally in touch, sabshantlelieg as and for the purpose set forth, 


819,273. Rotary FLUID IMPELLING Devices, A. E. Guy, Trenton, 
N.J, assignor to Delaval Steam Turbine Company, New York, 
N.Y.—Filed April 3rd, 1905. 

-At first sight this invention seems akin to ‘‘ perpetual motion ;”’ 

but in fact the total quantity delivered is reduced in order that a 


higher pressure may be obtained in the rising main. The 
essence of the invention is described in the first claim. The 
method of increasing the initial pressure of a fluid entering a flow- 
ip | apparatus by admitting to the said entering flow a por- 
tion of the flow delivered by said apparatus. There are eight 
claims. 








AccorDING to recent German statistics, the total length 
of the railroads of the world is 537,105 miles, of which 270,386 
miles are in America—a little more than half—187,776 miles in 
Europe, 46,592 miles in Asia, 15,649 in Africa, and 16,702 in 
Australasia. Except for the United States, which has about 
211,000 miles, no one nation has as much as 35,000 miles. Germany 
has 34,016 miles ; Russia, 33,286 ; France, 28,266 ; Austria, 24,261; 
pera Kingdom, -22,592 ; India, about 26,000; and others smaller 
amounts, 





